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  Dear participants
It is a great honor for me to serve once again as the scientific secretary of the International Congress of Genet-
ics. This year's congress will be held in partnership with SIBBM and we hope that this collaboration elevate the 
scientific quality and international aspect of the congress. Also, given the mission of third-generation or entrepre-
neurial universities, we have devoted, for the first time, an important part of the congress to commercialization of 
ideas. Other goals of the 2020 Congress includes: Stronger participation of women scholars in the management 
and implementation of congressional programs, increasing the participation of foreign attendees to 20% of all 
participants, enhancing the academic engagement of professors and students from all over the country with ex-
panding the provincial network of congress.
            With best regards,
          Seyed Javad Mowla
         Co-scientific secretary, GC2020

  

It has been a pleasure and an honor for The Italian Society of Biophysics and Molecular Biology (SIBBM) to 
participate in the organization of this important event. The international language of Science has the power to 
bring people and Countries together on a common ground, and I hope that this event will contribute to open many 
collaborative and fruitful interactions between Italian and Iranian scientists. Getting to know each other, exchang-
ing ideas and results and sharing the passion for science have always been the strengths of scientific research and 
I look forward to learning from all of you during these three exciting days. 
  Valeria Poli
    Congress scientific secretary
    President of SIBBM
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Orals

Animal Genetics

O-1: Evaluation Of VEGF And FGF Gene Expression Of 
Chicken's Embryo Angiogenesis Affected By Doxycycline 
Antibiotic

Mohammad Alizadeh*, Jina Khayatzadeh, Hananeh Akbari

Department of Biology, Faculty of Science, Mashhad Branch, Is-
lamic Azad University, Mashhad, Iran
Email: Md.alizadeh97@gmail.com

Background and Aim: VEGF and FGF genes expression have 
designated as vascular endothelial and fibroblast growth fac-
tors, respectively which both have great role on angiogenesis. 
Angiogenesis, the growth of new vessels from exiting is one 
of the most important biological events such as physiological 
events in embryonic development or pathological events in-
cluding the growth of tumor was observed. Doxycycline has a 
wide biomedical applications as compared to other antibiotics. 
The aim of this study was to investigate the effect of doxycy-
cline antibiotic on VEGF and FGF genes expression of chorio-
allantoic membrane angiogenesis of chicken's embryo.
Methods: 40 fertilized eggs(Ross) were randomly divided to 
5 groups and encubated. On the second day of incubation, the 
window was created for all the groups on the surfaces of egg 
shell. On the eighth day of incubation, by putting gelatin sponge 
on chorioalantoic membrane, in control group, 10 μl distilled 
water, in experimental group 1: 10 μl doxycycline (50 μmol/ml) 
and experimental group 2 : 10 μl doxycycline (250 μmol/ml) 
were treated. In 12th day, chorioalantoic membrane of all sam-
ples captured and the number and length vessels were meas-
ured. The weight and height of the fetus were investigated and 
the vessels were removed to examine the expression of VEGF 
and FGF gene expression. Extracted RNA, cDNA synthesis and 
Real-Time were performed.
Results: Results of statistical analysis showed that the number 
and length of vessels in the experimental groups compared with 
control groups were significantly decreased. The length and 
weight of the fetuses had no significant differences, however 
these parameters in the experimental group 3, had significantly 
decreased. Expression of VEGF and FGF in the experimental 
groups compared to control were decreased.
Conclusion: According to the results of this study, doxycycline 
antibiotic probably with inhibitory effects on gene expression 
of VEGF and FGF, decreased chorioallantoic membrane angio-
genesis of chicken's embryo but had no effect on growth and 
embryonic development in this concentration.
Keywords: Angiogenesis, Doxycycline Antibiotic, Chorioallan-
toic membrane, FGF, VEGF

O-2: Inferring Genetic Architecture of Chicken Genome 
Using the Brand-New Omnigenic Model

Peymaneh Davoodi, Alireza Ehsani*, Rasoul Vaez Torshizi, 
Ali Akbar Masoudi

Tarbiat Modares University
Email: pey.davoodi@gmail.com

Background and Aim: Abstract: Inferring genetic architecture of 
quantitative traits is the most dynamic era in genetics studies. Since 
Fisher's infinitesimal model cannot support the underlying genet-
ic architecture of all traits in all situations and in the other hand, 
genome-wide association results based on the finite loci model 
couldn't sufficiently explain the phenotypic variation of complex 
traits, the world of genetic research requires a new comprehensive 
model. Therefore the alternative new Omnigenic model has un-
covered a deep correlation gene network in various complex traits, 
yet the application of this model is not fully explored. The adja-
cent genes to GWAS signals related to several complex traits in 
chicken extracted. The extracted genes related to the complex traits 
uploaded to the GeneMANIA web tool in order to predict the sorts 
of networks. The GWAS joint analysis of the 3 distinct trait groups 
revealed 126 distinct genetic loci. The network prediction of these 
126 hub genes displayed different networks including 64.07 % 
co-expression, 11.35% physical interaction, 10.55% genetic inter-
action, 7.42% pathway-related networks, 5.38% co-localization, 
0.7% predicted network and 0.54% shared protein domains in one 
composite network. The result indicates that it is not adequate to 
simply focus on a single phenotype because of complex interac-
tions between genes related to different traits. Additionally, the 
high level of co-expression and dense interactions resulted in this 
study justifies the Omnigenic model better than infinitesimal and 
finite loci models in chicken as an economical domesticated ani-
mal. It can be concluded that GWAS findings do not show con-
sistent enrichment of synaptic gene sets in the chicken. Therefore 
integration of multiple distinct traits will make a clear network of 
phenotypic relatedness under the curtain of connected genes for 
better justification of the Omnigenic model.
Methods: Material and Method An in-silico network prediction 
was performed using significant signals of GWASs related to 
several complex traits that have conducted at Tarbiat Modares 
University in chicken data. The meat-quality traits, immune 
phenotypes, blood parameters, Ascites related traits, body 
weights, and carcass traits measured in the same samples of 
chickens were included in this analysis. A network prediction 
was performed for probable adjacent genes to GWAS signals 
with GenMANIA web software to predict how a list of genes 
related to seemingly unrelated-trait categories is connected 
together. The GeneMANIA applies the two-sect algorithm in-
cluding 1- a linear regression for calculating a single functional 
association network from multiple data sources and 2- a semi-
supervised algorithm detecting communities using association 
network structure for predicting gene function.
Results: Results and Discussion The network joint-analyses of 
significant genes associated with various traits revealed a dense 
network interaction. This network of the 126 hub genes has 
shown that they are linked by more than one type of network 
including 64.07 % co-expression, 11.35% physical interaction, 
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10.55% genetic interactions, 7.42% pathways, 5.38% co-local-
ization, 0.7% predicted and 0.54% shared protein domain net-
work (Figure 1). Figure-1 GeneMANIA predicted network of 
126 hub genes related to different traits in chicken illustrating 
dense gene-gene interaction with various types of network.
Conclusion: Since the resulting constructed a well-connected 
network without any cluster of the disconnected marginal net-
works we can conclude that the inputted genes are functional-
ly related and the functional associations captured well by the 
GeneMANIA algorithm (Montojo, Zuberi et al. 2014). Also, the 
gene list-specific weights calculated by GeneMANIA can be con-
sidered as an optimal weighting (Mostafavi, Ray et al. 2008). The 
output composite network contains the genes that have mostly 
connected to the uploaded query genes and complex gene-gene 
interactions linked by 7 common types of networks.
Keywords: The Omnigenic model- Gene interaction networks- 
Chicken complex traits

O-3: A causative mutation in TAC1 promoter region is as-
sociated with excitability trait in Belgian Malinois dogs

M Fallahi*, AA Masoudi, R Vaez Torshizi

Department of Animal Genetics, Faculty of Agriculture, Tarbiat 
Modares University, Tehran, Iran
Email: Mohammad.fallahi@modares.ac.ir

Background and Aim: The genetic architecture of behavio-
ral traits in dogs allows biologists to obtain unique insights 
regarding the genetic bases of behavioral diversity. Thus dog, 
showing various behavioral characteristics, is an ideal animal 
for clarifying the genomic background of behavioral traits. One 
of the most important behavioral traits in police dogs is train-
ability and excitability. Identification of the genetic background 
of these traits in dogs could help breeders to earlier select and 
train pups suitable as police dogs. The results of our previous 
study showed that the TAC1 gene could be a strong candidate 
associated with behavioral traits in Canine dogs. Therefore, in 
this research, we tried to sequence the structure of this gene and 
evaluation its variations on behavior traits in Caine.
Methods: To achieve this, the behavioral characteristics of a 
population of 80 Belgian Malinois were evaluated using a ques-
tionnaire that was based on the Canine Behavioral Assess-
ment and Research Questionnaire (C-BARQ). Then, the total 
DNA of the samples was isolated using the salting-out method. 
The target regions of TAC1 gene was amplified by polymerase 
chain reaction (PCR) using suitable primers. The SSCP analysis 
was performed on all amplified fragments, separately. Conse-
quently, the different patterns of the SSCPs were sequenced.
Results: In this study, two single nucleotide polymorphisms 
(SNPs) were identified in the candidate gene. GLM analysis 
showed that the C-83¬>T mutation was significantly (P < 0.02) 
associated with the excitability trait in this population. Further 
investigation revealed that C-83¬>T mutation located in the ca-
nine TAC1 putative promoter region and affected p53 related 
factors binding site.
Conclusion: The result of this study suggest that the variation 
in the canine TAC1 promoter region could affect canine excit-
ability and trainability by altering TAC1 transcriptional activity.
Keywords: Dog, Excitability and trainability, Genetics, behavior

O-4: The role of magnesium sulfate on PPAR-γ and NFKB 
genes expression in muscle to improve hyperglycemia in 
STZ-induced diabetic rat

Fatemeh Khosravi1, Fatemeh Kharazmi2, Mitra Kamran2, Ki-
anoosh Malekzadeh3, Ardeshir Talebi4, Nepton Soltani5*

1. Physiology Department, Faculty of Medicine, Hormozgan Univer-
sity of Medical Science, Bandar Abbas, Iran
2. Physiology Department, Faculty of Medicine, Hormozgan Univer-
sity of Medical Science, Bandar Abbas, Iran,
3. Molecular Medicine Research Center and Hormozgan Health Insti-
tute, Hormozgan University of Medical Science, Bandar Abbas, Iran
4. Department of Clinical Pathology, Faculty of Medicine, Isfahan 
University of Medical Science, Isfahan, Iran
5. Department of Physiology, Faculty of Medicine, Isfahan Univer-
sity of Medical Science, Isfahan, Iran
Email: fatima.khosravi@gmail.com

Background and Aim: The purpose of this study was to inves-
tigate the role of magnesium (Mg2+) on stimulation of the per-
oxisome proliferator-activated receptor gamma (PPAR-γ) and 
inhibition of nuclear factor-KB (NFKB) in muscle to improve 
glucose metabolism in skeletal muscle.
Methods: Male wistar rats were randomly divided into five 
groups (10 in each group): non-diabetic control (NDC), Mg2+-
treated non-diabetic control (Mg2+-NDC), chronic diabetic 
(CD), Mg2+-treated chronic diabetic (Mg2+-CD), and insulin-
treated chronic diabetic (Ins-CD). Diabetes was induced by 
streptozotocin (STZ) injection. The Mg2+-CD and Mg2+-NDC 
groups received 10 g/l of magnesium sulfate (MgSO4) added to 
drinking water and Ins-CD group received 2.5 U/kg of insulin. 
The blood glucose level and body weight were measured every 
week for 4 month. The expression of PPAR-γ and NFKB (p65) 
genes and proteins in gastrocnemius muscle were detected by 
Real-time PCR and immunohistochemistry, respectively.
Results: Diabetes increased NFKB gene and protein expres-
sion. Although Mg2+ therapy could not decrease NFKB gene 
expression, the protein decreased by Mg2+ therapy. Insulin de-
creased NFKB gene and protein expression, without any effect 
on PPAR-? gene and protein expression. Moreover, PPAR? 
gene and protein expression as well as blood glucose levels 
were decreased by administration of magnesium.
Conclusion: Magnesium plays a key role in suppressing NFKB 
protein synthesis and increases in PPAR-γ gene and protein ex-
pression. However, decreasing in NFKB (p65) gene and protein 
expression help insulin to decrease blood glucose level.
Keywords: Diabetes, magnesium,insulin, PPAR-γ, NFKB (p65)

O-5: Genome-wide association study for post weaning 
weight traits in Lori-Bakhtiari sheep

Mohammad Almasi1, Pouya Zamani1*, Seyed Ziaeddin 
Mirhoseini2, Mohammad Hussein Moradi3

1. Bu-Ali Sina University, Hamedan, Iran 
2. Guilan University, Rasht, Iran 
3. Arak University, Arak, Iran.
Email: zamani.p@gmail.com

Background and Aim: Postweaning body weights, are im-
portant economic traits, especially for meat type farm animals. 
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This study was conducted to perform a genome-wide associa-
tion study (GWAS) to detect quantitative trait loci associated 
with postweaning weight traits in Lori-Bakhtiari sheep.
Methods: Body weight records, incloding 6-month weight (6MW), 
9-month weight (9MW) and yearling weight (YW) were collected 
during 1989 to 2017 in the flock of Lori-Bakhtiari sheep at Shooli 
Breeding Station in Shahre-Kord, Iran. Estimates of breeding val-
ues (EBVs) for the studied traits were estimated by analysis of 
animal mixed models, using WOMBAT software. A total of 132 
animals were selected by two-tailed selection strategy, based on 
EBVs for body weight. Genomic DNA was extracted from whole 
blood samples, using -DNP -^TM Kit and then were genotyped us-
ing Illumina 50k ovine SNP chip. De-regressed estimates of breed-
ing values (dEBVs) were used as a pseudo-phenotypes. Quality 
control and GWAS analyses were performed using Plink 1.90 beta 
software. After quality control, a total of 130 animals and 41323 
SNPs were remained for further analyses.
Results: Based on Bonferroni-adjusted p-values, 3 SNPs, locat-
ed on chromosomes 10 and 13 were significantly (p < 0.05) as-
sociated with the studed traits and accounted for 0.02 and 0.48% 
of total genetic variations of 6MW and 9MW, respectively. The 
identified SNPs were located within two genes, ATPase Phospho-
lipid Transporting 8A2 (ATP8A2) and Plexin Domain Contain-
ing 2 (PLXDC2), both protein coding genes. Based on molecular 
and cellular functions, both detected genes could be considered 
as candidate genes for post weaning body weight traits.
Conclusion: The detected QTLs and candidate genes in the 
present study could be subjected to more studied for construc-
tion of breeding programs for genetic improvement of growth 
performance in meat type sheep.
Keywords: Body weight; candidate genes; quantitative trait loci; 
ATP8A2; PLXDC2

Bioinformatics

O-6 Physlr-mol: Physical Map of Linked-reads for De-Novo 
Barcode to Molecule Deconvolution

Amirhossein Afshinfard1, Shaun Jackman2, Lauren 
Coombe3, Justin Chu3, Johnathan Wong3, Vladimir Nikolic1, 
Rene Warren3, Inanc Birol4*

1. University of British Columbia, Vancouver, Canada; BC Cancer 
Genome Science Centre, Vancouver, Canada 
2. 10X Genomics, CA, USA
3. BC Cancer Genome Science Centre, Vancouver, Canada
4. University of British Columbia; BC Cancer Genome Science Cen-
tre; BC Centre for Disease Control, Vancouver, Canada
Email: a.afshinfard@gmail.com

Background and Aim: Long-range sequence information ex-
tracted by novel genome sequencing technologies has drasti-
cally transformed our understanding of genomics. Despite ex-
pensive and error-prone long-read sequencing technologies like 
that of Oxford Nanopore and PacBio, linked-read technologies 
such as 10xG Chromium provide long-range information while 
utilizing high-quality short-read platforms. Having assigned 
the short reads derived from the same long DNA molecule an 
identical barcode, they sequence the reads with short-read se-

quencing technologies and thus offer the same fidelity and cost 
of short-reads. One main challenge in analyzing linked reads 
arises from barcode reuse, whereby distinct molecules are as-
signed the same barcode.
Methods: Here we present Physlr-molecule, a method that 
deconvolutes these barcodes into their component molecules 
without using a reference genome. A barcode overlap-graph is 
constructed, where each edge represents two barcodes that share 
minimizer k-mers. To split a barcode into molecules, we inspect 
each barcode’s neighbourhood graph, the vertex-induced sub-
graph of a barcode's immediate neighbours. This neighbourhood 
subgraph is composed of multiple communities, one community 
per molecule. Physlr-molecule detects these communities in mil-
lions of subgraphs each comprising hundreds to thousands of 
vertices. In such a setting, state-of-the-art community-detection 
algorithms fail to scale up. To reduce the running time of these 
superlinear-time algorithms, each subgraph is partitioned into 
chunks; communities are detected using k-clique percolation and 
cosine similarity measure, and then merged if needed.
Results: The novel community-detection approach explained 
above reduces the running time from 8 weeks to 8 minutes 
for Drosophila melanogaster, and 18 minutes for H.Sapiens 
(hg004). The deconvoluted barcode set resulted in a chromo-
some-level assembly of the human genome (hg004 10xG data-
set) with NG50 of 59.2 Mb compared to 38.5 Mb by Supernova 
the one-and-only existing tool for linke-reads assembly. It also 
decreased the number of miss-assemblies from 1071 to 507. 3 
chromosomes are assembled in 1 scaffold and 6 are 90% as-
sembled in only 2 pieces.
Conclusion: Physlr-molecule efficiently deconvolutes barcodes 
of linked-reads. Making a physical-map of the deconvoluted set 
it produces a map by which it can scaffold draft genome assem-
blies and yield in assemblies of chromosome-level contiguity. 
Physlr accepts linked reads of different technologies like 10xG 
chromium and MGI stLFR.
Keywords: DNA Sequencing, Genome Assembly, Scaffolding 
Draft Genomes, Linked Reads, Community Detection, 10x 
Genomics.

O-7 WiNGS: Widely integrated federated platform for ana-
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Background and Aim: Genomic medicine is currently the 
main component of personalized medicine. This rapidly devel-
oping science-driven approach to healthcare holds great ben-
efits for patients, clinicians, healthcare providers and society as 
a whole. It promises to change healthcare from being reactive to 
disease to being predictive to disease onset, from being general 
for all to being tailored to the individual. Health will become 
personalized and will change from cure to prevention, partly by 
avoiding severe, genetic disorders. This new approach towards 
the use of genomic information is highly disruptive to current 
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medical procedures, to the IT infrastructure used in medicine, 
and towards the role of genetic specialists in medical organi-
zations. The main bottleneck for the biomedical use of next-
generation sequencing is the medical interpretation of large-
scale genomic data. Thus, to maximize the potential of genomic 
medicine we have to: a. Improve genome-wide genetic analysis 
and diagnostic strategies. b. Investigate the infrastructure and 
strategies to detect, store and report findings from genomic in-
formation to patients. c.Explore the feasibility of integrating 
medically actionable genomic variants, including carrier status, 
into the health care system. d. Develop strategies for genomic 
data sharing to foster a learning health environment.
Methods: WiNGS is aimed at breaking down the complexity of 
analyzing genome sequencing data. It uses a federated data model to 
optimize ICT requirements of Whole Genome Sequencing (WGS) 
interpretation. Both genotype and phenotype data of individuals are 
kept locally, at the geographically distributed genomic centres, to 
ensure data protection. To facilitate setup, locale data stores are pro-
vided as a containerized module including the NoSQL database and 
all required communication routines. Centralized access through the 
WiNGS online interface is managed through access control lists, al-
lowing cross-centre collaboration and meta-analysis.
Results: WiGS has been installed in several hospitals and clin-
ics in Belgium.
Conclusion: In WiNGS federated analysis is applied to han-
dle the balance of data confidentiality and data analysis from 
a technical perspective and leverage genome interpretation by 
sharing genomic information. We developed a tool to add phe-
notypic information to the patient profile. Moreover, it possi-
ble to identify an association between variants and phenotypes. 
Eventually, such associations can be further ranked based on 
functional data using prioritization methods, such as eXtasy 
and Eximiser.
Keywords: Rare disease, Big data, data sharing, Federated ana-
lytics

O-8 Emerging roles of the Hippo signaling pathway in cispl-
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Background and Aim: Ovarian cancer, the fifth lethal cancer in 
women, has a low survival rate due to its poor prognosis and re-
lapse. The palliative cure by the platinum-based chemotherapy 
approach is the backbone of this cancer treatment. Recent stud-
ies have explicated the roles of the Hippo signaling pathway in 
the development and progression of multiple cancer types, in-
cluding ovarian cancer. Moreover, some of the Hippo members 
can collaborate in a cisplatin resistance state and decrease the 
survival rate of patients due to recurrence and abdominal cav-
ity diffusion. We found that Hippo members' expression can be 
utilized as potential markers to predict the relapse and patients' 
survival in the treatment process.
Methods: Microarray data of five ovarian cancer cell lines were 

obtained from the GEO database (GSE47856). The screening 
of gene expression profile, evaluation of the data quality, and 
extraction of differentially expressed genes (DEGs) was ac-
complished between cisplatin-treated and untreated cell lines 
using TAC software. Furthermore, the Hippo members and 
their function in cisplatin-treated and untreated cell lines were 
recognized through the EnrichR database, which enrolls gene 
ontology (GO) and the Kyoto Encyclopedia of Genes and Ge-
nome analysis (KEGG). Expression and survival analysis by 
Kaplan-Meier plot was conducted in order to screen and vali-
date key genes.
Results: A total of 14 DEGs, between five cell lines, including 
FU-OV-1, HeyA8, HeyC2, IGROV-1, and OV90, were recog-
nized as Hippo pathway potential core components for treatment 
prediction. These potential markers of the Hippo pathway were 
mainly classified as pathways in cancer, PI3K-Akt Signaling 
Pathway, Ras Signaling Focal Adhesion-PI3K-Akt-mTOR-sign-
aling pathway, Gap junction, Proteoglycans in cancer, and focal 
adhesion proteins. ITGA2, CDH2, INSR, CD44, and CDH10 
genes were also identified as regulatory nodes of the Hippo-Mer-
lin Signaling pathway, which are downregulated after cisplatin 
treatment leading a low survival rate. Additionally, the upregula-
tion of FOXM1, PRKACA, PDGFRA genes in mentioned cell 
lines after cisplatin treatment, suggests their predictive roles in 
low survival and drug resistance after cisplatin therapy.
Conclusion: In conclusion, our study demonstrates new in-
sights into the regulatory mechanisms of the Hippo pathway in 
platinum-based chemotherapy resistance. Identification of key 
genes as candidate players in ovarian cancer may be reflected 
as potential new targets to improve the low survival rate and 
treatment strategies in ovarian malignancy.
Keywords: Ovarian cancer; cisplatin; drug resistance; Hippo 
signaling, survival rate

O-9 Targeting of CXCR1 with Ketoprofen as a novel thera-
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Background and Aim: Bipolar and schizophrenia are preva-
lent psychotic disorders that characterized by impairment in the 
emotions and cognition. Since molecular mechanism of these 
diseases are still unknown, most therapeutic approaches only 
reduce symptoms. Today, in silico analysis play an important 
role in the molecular mechanism detection of disease and find-
ing the correct therapeutic targets.
Methods: The RNA seq data of brain tissue associated to pa-
tients harboring bipolar and schizophrenia (GSE80655) diseas-
es were selected from Gene Expression Omnibus. Differentially 
expressed genes (DEGs) were extracted by DEseq package in 
R software. Data were chosen based on log>1 and p adjusted 
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value <0.05. The protein-protein interaction (PPI) network of 
DEGs was determined by STRING database and further ana-
lyzed through Cytoscape software. Subsequently, the interacted 
drugs with the hub genes were determined by GeneCards da-
tabase.
Results: Our functional analysis showed that genes were highly 
expressed in the bipolar and schizophrenia participated in cy-
tokine-cytokine receptor interaction pathway. The PPI analysis 
also indicated CXCR1 gene was commonly expressed in both 
disorders and displayed more interactions with other genes. We 
additionally showed that Ketoprofen as an inflammatory drug 
inhibited this gene activity.
Conclusion: In general, inflammation possesses an important 
role in the pathogenesis of bipolar and schizophrenia diseases. 
This study suggested genes that regulate the inflammatory path-
ways which could be introduced as potential therapeutic targets 
for treatment of these diseases.
Keywords: CXCR1, Ketoprofen, Anti-inflammation, Bipolar 
disorder, Schizophrenia disease

O-10 In silico identification of VDR as a new potential tar-
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Background and Aim: in recent decades, Nigella sativa and 
its main compound, thymoquinone, have been attracted much 
attention among civilizations and medical researchers with 
their therapeutic effects on many diseases including asthma, 
fatty liver, hypertension, diabetes, inflammation, cough, bron-
chitis, Headaches, eczema, fever, dizziness and flu and a vari-
ety of cancer types, but many of thymoquinone mechanisms 
remain unclear. In the present study, computational chemical 
and biological approaches have been used to identify the po-
tential targets of thymoquinone. in silico target fishing, gene 
expression data analysis, Quantitative Structure–Activity Re-
lationship (QSAR) and docking studies were the methods used 
in this study. The results showed that Thymoquinone is a potent 
antagonist of vitamin D3 receptor (VDR).
Methods: 1. Gene Expression Data Analysis: in this section, 
the gene expression data information for TQ-treated HCT116 
colorectal cancer cells, with the name of GSE122860_Fold-
change_data.txt.gz was downloaded from the Gene Expression 
Omnibus (GEO) database available at https://www.ncbi.nlm.
nih.gov/geo/ with the accession number of GSE122860 and the 
data were adjusted based on P-value (less than 0.05) for TQ 
treated cells and then the symbols of negatively regulated gene 
(fold change < 0) were submitted to EnrichR available at http://
amp.pharm.mssm.edu/Enrichr for enrichment analysis. 2. Tar-
get Fishing by PharmaMapper: The PharmMapper online tool 
(available at http://www.lilab-ecust.cn/pharmmapper/) is a web 
server for potential drug target identification by reversed phar-
macophore matching the query compound against an in-house 
pharmacophore model database (Wang et al., 2017). Pharmaco-

phore modeling is a broadly used ligand-based method in drug 
target identification. It refers to a protein−ligand interaction pat-
tern corresponding to a desired pharmacological effect and can 
be considered as the largest common denominator shared by 
a set of active molecules (Wang et al., 2017). The SDF file of 
TQ was downloaded from PubChem database (CID:10281) and 
uploaded to the PharmMapper server. The submission started 
by selecting “Human Protein Targets Only (v2010, 2241)” as 
targets set and other parameters were not changed. 3. Analyz-
ing Protein-Ligand Interaction Using Autodock4: AutoDock is 
a suite of C programs used to predict the bound conformations 
of a small, flexible ligand to a macromolecular target of known 
structure. The technique combines simulated annealing for con-
formation searching with a rapid grid‐based method of energy 
evaluation (Goodsell et al., 1996). in the beginning the SDF 
file of TQ was converted to PDB file using OpenBabel and the 
crystal structure of vitamin D3 receptor (VDR) was download-
ed from protein data bank (PDB) database (PDB ID: 1DB1). 
The structure was adjusted and all non-standard elements were 
deleted using ViewerLite software. Autodock4 and Autodock-
tools were employed to perform docking with flexible ligand 
and rigid protein (Huey et al., 2011). The results were analyzed 
with Ligplot+ and Notepad++ after getting the ligand-protein 
complex written by Autodocktools and converted to PDB us-
ing Discovery Studio 4.5 software. 4. Prediction of IC50 by 
QSAR Modeling: Quantitative Structure-Activity Relationship 
(QSAR) describes how a known biological activity can be con-
sidered as a function of the molecular descriptors derived from 
the chemical structure of a set of molecules (Bajorath, 2011). 
Many physiological activities of a molecule can be related to 
their chemical structure. Molecular descriptors as numerical 
values associated with the chemical constitution for correlation 
of chemical structure with various physical properties, chemi-
cal reactivity, or biological activity are termed as descriptors 
for a QSAR model (Roy et al., 2015). Half Maximum Inhibi-
tory Concentration (IC50) is the concentration of an inhibitor 
that is required to inhibit 50% of the enzyme activity in vitro. 
In this section, the structures and Information of compounds 
with known IC50 values against VDR were downloaded from 
Binding database (available at https://www.bindingdb.org/bind/
index.jsp) in SDF and TSV formats, respectively. PaDEL-De-
scriptor software was used to define molecular descriptors of 
downloaded structures and thymoquinone SDF file, and then 
the data were adjusted based on target source organisms (homo 
sapiens) by Excel. S-MLR software was employed to select de-
scriptors for QSAR equations and finally, building the QSAR 
model and IC50 value prediction for TQ were performed by 
Chemoface software using “Partial Least Square” as regression 
method.
Results: 1. Gene Expression Data Analysis: based on TRRUST 
Transcription Factors 2019, Human VDR was identified as the 
transcription factor for the four down regulated genes DKK4, 
ERBB2, DDIT4 and EGFR with the P-value, Adjusted p-value, 
Odd Ratio and Combined score of 0.0001440, 0.005481, 15.00 
and 132.67 respectively. 2. Target Fishing by PharmaMapper: 
VDR and the pharmacophore model of 1DB1 (VDR complexed 
to 1,25 DIHYDROXY VITAMIN D3 structure at PDB data-
base) were predicted by PharmMapper as potential target of TQ 
with 10 similar pharmacophoric features and fit score of 3.814. 
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1,25 DIHYDROXY VITAMIN D3 or Calcitriol has been iden-
tified as VDR antagonist (Reinhart, 2004). 3. Analyzing Pro-
tein-Ligand Interaction Using Autodock4: the docking results 
showed that VDR was targeted by TQ by making hydrogen 
bonds at tyrA:143 and serA:237 positions with respectively the 
estimated free energy of binding, final intermolecular energy 
and final total internal energy of -5.31, -5.61 and -0.23 kcal/
mol. 4. Prediction of IC50 by QSAR Modeling: the predicted 
IC50 of TQ against was 267.9915 nM, while the reported IC50 
values for Calcitriol against VDR on binding database range 
from 0.0600 nM to 13 nM.
Conclusion: In recent decades, computational chemogenom-
ics has emerged as an interdisciplinary field of biomedical and 
pharmaceutical research aimed at identifying ligands or potential 
regulators for a wide range of gene products. This approach has 
accelerated studies of the function of gene products in living things 
and pharmaceutical discoveries (Brown and Bajorath, 2019). The 
basic assumption that guides all computational approaches in 
chemogenomics is that similar compounds bind to similar targets 
and therefore show a similar binding profile and conversely targets 
that bind similar ligands have similar binding sites (Jacoby, 2013). 
A wide range of vegetables, fruits, spices and herbs from long time 
ago have been known for a number of therapeutic and preventa-
tive uses and contain various bioactive compounds. Plants are a 
natural source of many available drugs that have found their place 
among modern treatments (Kaur et al., 2018). In recent years, us-
ing bioinformatics and combining computational simulations and 
predictions with laboratory research results, has made it possible 
to more effectively explore pharmaceutical compounds and pre-
dict their role in activity regulation of important therapeutic tar-
gets (Zheng et al., 2018). Synergistic effect of both Vitamin D and 
TQ as anticancer agents has been reported in both in vitro and in 
vivo studies (Kaseb et al., 2007, Yi et al., 2008, Ordonez-Moran 
et al., 2005, Hummel et al., 2013, Mohamed et al., 2017). In this 
study we identified VDR as the potential target of TQ with similar 
binding profile to Calcitriol as a synthetic physiologically active 
analog of vitamin D, specifically the vitamin D3 and VDR com-
plex. These results help us to use chemical similarity as a probe of 
protein function, predict off-target effects of known drug Calcitriol 
and predict new biological targets of the both compounds.
Keywords: Thymoquinone, VDR, Calcitriol, Computational 
Chemogenomics, Nigella sativa
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Background & aim: One of the most widely used evaluation 
methods in miRNA experiments is qRT-PCR. However, select-
ing suitable internal controls (IC) is crucial for qRT-PCR exper-
iments. Currently, there is no consensus on the ICs for miRNA 

qRT-PCR experiments in breast cancer. High-throughput miR-
NA-Seq data is a great source to discover stable ICs. To this 
end, we tried to identify the most stable (the least expression 
alteration) and promising miRNAs in normal and tumor breast 
tissues by employing TCGA miRNA-Seq data.
Materials and methods: A multi-component scoring system 
was used which takes into account multiple expression stabil-
ity criteria as well as correlation with clinical characteristics. 
Furthermore, we extended the scoring system for more than two 
biological subgroups. The top 10 most stable miRNAs were fur-
ther investigated by differential expression and survival analy-
sis. Then, we examined the expression level of the top scored 
miRNA (hsa-miR-361-5p) along with two commonly used ICs 
hsa-miR-16-5p and U48 on 34 pairs of Primary breast tumor 
and their adjacent normal tissues using qRT-PCR.
Results: While U48 was the most abundant IC, hsa-miR-361-
5p had a lower standard deviation and also was the only IC ca-
pable of detecting a significant up-regulation of hsa-miR-21-5p 
as an oncomiR in tumor vs. normal tissues of the breast.
Conclusion: Our results demonstrated that hsa-miR-361-5p is 
a highly stable miRNA in tumor and non-tumor breast tissue 
and we recommend it as a suitable reference gene for miRNA 
expression studies in breast cancer. Additionally, although hsa-
miR-16-5p is a commonly used IC, it's not a suitable one for 
breast cancer studies.
Keywords: internal control, miRNA, breast cancer, qRT-PCR, 
normalization, hsa-miR-361-5p

O-12 Predicted novel microRNAs located in human IGF1R 
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Background and Aim: Insulin-like growth factor 1 receptor (IG-
F1R) signaling is a complicated and regulated network essential 
for cell proliferation and survival. IGF1R expression and activity 
increases in numerous tumor types and is reported to contribute 
to cancer cell proliferation and apoptosis. Therefore, microRNAs 
(miRNAs) that are encoded within the IGF1R gene might have 
roles in cancer development. Here, novel microRNAs located in 
human IGF1R gene were bioinformatically predicted.
Methods: MiPRED online classifier and SSC profiler programs 
were utilized to search for the stem-loop structures within the 
genomic area of interest. CIDmiRNA in parallel with Micro-
processor SVM program were used for prediction of Drosha 
processing sites. Conservation status of the putative miRNA 
and its precursor sequence was analyzed by using UCSC ge-
nome browser database. Furthermore, the IGF1R-miRs predic-
tion was also performed by using MatureBayes, Pmirp MiRNA 
Spotter, MiRmat and Mirz online tools. Mirbase database was 
browsed for checking sequence similarities with IGF1R -miRs 
and mature IGF1R-miRs within human DNA and from differ-
ent species. Also, RNAFOLD which applies the minimum-free 
energy (MFE) RNA structure prediction algorithm, was used 
for approximate prediction of the stem-loop structure. In order 
to find potential target genes for the novel miRNA, DIANA mi-
croT Web server, MR-microT and RNAHybrid tool were used. 
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Diana-mirpath and DAVID online tools were used to find the 
pathways in which IGF1R -miRs are involved.
Results: IGF1R with about 300Kb length have 19 predicted 
miRNA stem-loop like structures which have relatively con-
served sequences.
Conclusion: Overall, accumulative evidences indicated the pres-
ence of novel miRNAs encoded within the IGF1R oncogene.
Keywords: IGF1R, MicroRNA, Bioinformatics
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Background and Aim: Psoriasis is an inflammatory skin dis-
ease characterized by hyperplasia of keratinocytes, epidermis 
thickness, and the penetration of T cells and leukocytes into the 
dermis. Recent advances of transcriptional profiling technolo-
gies provides the ability of simultaneously obtain an enormous 
amount of information of ncRNAs in order to identify complex 
disease, molecular pathways and biomarkers. In this study, we 
describe sequencing-based transcriptome profiling, provided 
bioinformatics analysis of ncRNA transcripts.
Methods: LncRNAs were compared between 18 psoriatic pa-
tients punch biopsies and 16 normal skin samples of GSE74697. 
Also sorted Keratinocytes of 9 helthy skin and 9 pesoriasis le-
sional skin of GSE129373 were compared in order to investi-
gate miRNAs in these groups. Differentially expressed ncRNAs 
were identified under the criteria of a minimum one log-fold 
change and adjP<0.05 to be significant. Pathway enrichment 
analysis and Regulatory Network were performed using online 
databases. Multiple data bases was used to analyze the target 
genes of the differentially expressed ncRNAs.
Results: Considering a minimum one log-fold change significant, 
our data exhibit 86 LncRNA and 15 miRNA with different expres-
sion pattern. Pathway analysis of LncRNAs revealed that short-
chain fatty acid metabolism could be one of the top pathways as-
sociated with psoriasis. Sphingolipid signaling pathway andPI3K/
Akt signaling pathway were some of the top pathways appeared 
in the analysis of miRNAs. However, interestingly there were in 
common pathways in the analysis of LncRNAs and miRNAs.
Conclusion: In this study we try to find out the roles of ncR-
NAs in psoriasis. Given that psoriasis is a multifactorial and 
multigenic disease, understanding the role of ncRNAs may help 
us to get a better perspective of this complex disease.
Keywords: LncRNA, miRNA, Psoriasis
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Background and Aim: As Genocosmetic science is the study 
of impact of genetics on cosmetics and cosmetics on genetics, 
it is believed that those ingredients which modulate the gene 
expression in favor of a cosmetic event can be a potential nomi-
nate for genocosmetic formulations. The amino acid sequence 
glycyl-histidyl-lysine presented in the alpha 2(I) chain of type 
I collagen is a tripeptide known as GHK. It naturally exists in 
human plasma, saliva, and urine. Since the discovery of this 
tripeptide in 1973, GHK-Cu achieved its permanent acceptance 
for having strong protection and regeneration effect especially 
in wound healing and skin rejuvenation. GHK content is the 
highest in young and healthy individuals in 20 years of age al-
though by ageing the level of GHK declines and the ability of 
skin to withstand damage and regenerate decreases too.
Methods: An eye cream with GHK-Cu were applied around the 
eye of 41 women presenting with mild to advanced photo-dam-
aged skin and after 12 weeks the result was better than creams vi-
tamin K and placebo. The impact was reduction in lines and wrin-
kles, overall improvement in appearance and a rise in skin density 
and thickness.A voluntary double-blind clinical trial with GHK-Cu 
encapsulated in nano-carriers with 8 weeks twice daily application 
and in results, GHK-Cu contained formulation reduced depth and 
volume of wrinkles significantly compared to the control serum.
Results: Thanks to the Connectivity Map created by The Broad 
Institute of MIT and Harvard (Cambridge, MA, USA), it is possi-
ble to assess genome-wide studies about GHK-Cu and it has been 
shown that this substance has the ability to noticeably increase 
the expression of genes related to DNA repair with 47 gene stim-
ulations and 5 gene suppressions (greater than or equivalently 
50% increase or decrease).Researches showed that cosmetic ap-
plication of GHK-Cu can significantly reduce signs of intense 
photo-damage and increase skin density and thickness.
Conclusion: As a conclusion, based on biological effects and 
genome-wide researches of GHK-Cu, this tripepetide can be a 
potential ingredient for genocoemtic formulations to act in a 
genetic level of skin for anti-aging.
Keywords: GHK, copper peptide, genocosmetics, anti-aging, 
DNA repair, gene expression
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Background and Aim: The use of DNA methylation to predict 
chronological age and aging rate is one potential application in 
many fields, including diseases prevention and treatment, foren-
sics, and anti-aging medicine. Although a large number of meth-
ylation markers have significant associations with age, most of 
the introduced age-prediction methods used a small number of 
the markers selected based on previously published studies or 
used datasets of methylation information from methylation array.
Methods: We implemented reproducing kernel Hilbert spaces 
(RKHS) regression and ridge regression in a unified Bayesian 
framework (BRR) that make use of phenotypic and all meth-
ylation profiles simultaneously to predict chronological age. 
We used measurements at more than 450,000 CpG sites from 
the whole blood of a large cohort of 4,409 individuals with a 
wide age range of 10-101 years. Evaluation of models fitted 
on all methylation profiles conducted using the adjusted and 
non-adjusted methylation measurements for cell heterogeneity.
Results: Results showed that non-adjusted methylation present-
ed significantly higher estimates of prediction accuracy com-
pared to the adjusted methylation data, with a correlation be-
tween age and predicted age of 97.7% and a root-mean square 
error (RMSE) of 3.54 years in non-adjusted versus correlation 
of 90.2% and RMSE of 7.16 years in adjusted. Reducing the 
number of predictors through EWAS subset selection showed 
that the predictive power increased with a correlation of 98.3% 
and RMSE 2.98 years in RKHS model. Conducting epigenome 
wide association study using this huge data, we showed a sig-
nificant distinct global methylation pattern over lifetime in CpG 
types with hypermethylation in the CpG islands and hypometh-
ylation in the other CpG types including CpG shore, shelf and 
open sea (p < p < 5e-06). We also indicated that epigenetic drift 
is a widespread phenomenon where more than 97% of the age-
associated methylation sites showed heteroscedasticity.
Conclusion: Our results showed that the apparent methylomic 
aging rate (AMAR) had sex-specific pattern with increasing 
AMAR in women with age compared to men. According to 
these results, we concluded that BRR and RKHS are powerful 
approaches to predict chronological age and DNA methylation 
is more important to make differences in sex-specific AMAR.
Keywords: Aging, Whole-methylome prediction, Reproducing 
kernel Hilbert spaces, Bayesian ridge regression.
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Background and Aim: Autism is a neurodevelopmental disor-
der with various genetic factors contributing to its etiology. Prop-
er clinical management of children with autism and their families 
is of outmost importance. Currently, however, there is no com-
prehensive protocol for the diagnosis of autism and proper pa-

tient management in Iran. Additionally, the COVID-19 pandemic 
has disrupted many lives across the world with a direct impact on 
autistic children and their families who are coping with elevated 
levels of already high family stress as a result of lockdown situa-
tion, major disruptions in various services, and the uncertainty of 
what comes next. The aim of this study is to investigate possible 
genetic/molecular cause of autism in a female child by complet-
ing her medical records, genetic counseling, karyotyping, frag-
ile-X syndrome testing, chromosome microarray (CMA), and 
whole-exome sequencing (WES).
Methods: The autistic girl in this study suffers from deficits in 
communication and speech, intellectual disability, developmen-
tal delay, and hyperactivity disorder. After genetic counseling 
of the patient's family and drawing pedigree, blood samples 
were taken for karyotype test and gDNA extraction. The gDNA 
was then used to check the possibility of FXS and known risk 
CNVs as well as WES analysis. Validation of the candidate risk 
mutation from WES data was done by Sanger sequencing.
Results: In the first step, the selected child's medical record 
was completed. There were no reliable pathologic CNVs in the 
CMA results. In contrast, the results of the WES led to the de-
tection of a novel de-novo heterozygote mutation in a critical 
autism-risk gene (unpublished data).
Conclusion: Genetic diagnosis of autism is critical for the af-
fected child and her family by reducing the stress and confu-
sion of an unknown situation. It also provides a possibility for 
targeted treatment. Our study has implications for proper clini-
cal management of an autistic child. Knowing the genetic cause 
of autism in the affected child provides the parents with a sense 
of clarity for their child's disorder and the role of heredity (in 
this case, not significant), and it also gives them hope for the 
possibility of a targeted future treatment.
Keywords: Autism, Patient Management, Genetic Counseling, 
Karyotyping, Fragile-X Syndrome, Chromosome Micro-array, 
Whole-exome Sequencing.
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Background and Aim: Colorectal cancer is the third frequent-
ly diagnosed illness in the world. Curcumin is polyphenolic 
agent in turmeric plant, which has been demonstrated to have a 
strong anticancer effects. Yet, its low solubility and poor uptake 
restricts its application. We aimed to study the anticancer activ-
ity of Gemini Nanocurcumin (GNC) in colon cancer cell lines.
Methods: The toxic effects of GNC on p53 mutant/Wild-type 
colon cancer cell lines including HT-29 and HCT116 was stud-
ied through MTT, uptake kinetics, fluorescence microscopy, an-
nexin V/FITC, and cell cycle assays. Also, qRT-PCR and West-
ern blot were performed to evaluate p53, p21, BAX, Bcl-2, and 
Noxa expression at both RNA and protein levels.
Results: Our data revealed that, GNC increased the SubG1 
cells and induced G2/M cell cycle arrest. In addition, Real-Time 
PCR and Western blot assays showed an increased expression of 
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BAX, Noxa, p21, and p53 in a time/dose-dependent manner and 
a decreased expression of Bcl-2 in desired colon cancer cells.
Conclusion: Our study showed that GNC, can perform its an-
ticancer effects by modifying the expression of apoptotic and 
proliferative genes in both p53 wild-type and p53 mutant colon 
cancer cell lines via different effective doses.
Keywords: Gemini Nanocurcumin (GNC), p53 Mutant, Apopto-
sis, Colon Cancer
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Background and Aim: TNBC (Triple Negative Breast Cancer) 
is a subtype of breast cancer with an aggressive phenotype which 
shows high metastatic capability and weak prognosis. There has 
not been any significant improvement in TNBC patients with 
chemotherapy alone. Combination of therapeutic drugs has 
shown substantial improvement in results and proven to be an 
effective strategy for TNBC treatment We aimed to reduce cispl-
atin IC50 value, while inducing tumor cells to undergo apoptosis, 
in triple-negative breast cancer MDA-MB-231 cells in vitro
Methods: The combination effect of Gemini-Cur and cispl-
atin on cell proliferation and apoptosis was studied in MDA-
MB-231 breast cancer cell line. Cell viability was analyzed us-
ing MTT assay. The induction of apoptosis was studied using 
fluorescence microscopy, annexin V-FITC and cell cycle as-
says. Also The expression of Bax and Bcl-2 genes and proteins 
was evaluated by qRT-PCR and western blotting.
Results: MDA-MB-231 cells were considerably more sensitive 
to treatment with the combination of Gemini-Cur and cisplatin. 
The IC50 value of cisplatin was reduced from 58.32 μM to 13 
μM when combined with 20 μM Gemini-Cur. Cell death study 
also showed the apoptosis in significantly induced in cells treated 
with Gemini-Cur and cisplatin in compared to controls. Moreo-
ver, qRT-PCR analysis revealed that combination of Gemini-Cur 
and cisplatin could effectively upregulate the expression of Bax, 
while decreasing the Bcl-2 expression in MDA-MB-231 cell line.
Conclusion: Our data demonstrates that combination treatment 
of Gemini-Cur and cisplatin suppresses of proliferative of triple 
negative breast cancer MDA-MB-231 cells, Gemini-Cur sig-
nificantly reduce the effective dose of cisplatin and decreasing 
its potential side effects.
Keywords: Gemini-Cur, Cisplatin, Combination therapy, Breast 
cancer, TNBC, Apoptosis
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Background and Aim: Acute Myeloid Leukemia (AML) is an 
aggressive hematological malignancy. Kat2a is a histone acetyl-
transferase (HAT) that functions primarily as a transcriptional 
activator and capable of catalyzing multiple acetyl modifica-
tions at promoters and at enhancers. In our previous study, we 
defined KAT2A regulatory targets by chromatin immunoprecip-
itation followed by next generation-sequencing (ChIP-seq) in 
Kat2a wild type (WT) vs. knockout (KO) MLL-AF9 secondary 
leukemias. Here we performed ChIP-qPCR analysis in selected 
Kat2a acetylation target promoter peaks to investigate to what 
extent reprogramming of acetylation marks reflects Ctcf and 
Myc binding in WT vs KO MLL-AF9 secondary leukemias.
Methods: The candidate Myc and Ctcf picks were selected based 
on experimental DNA occupancy by the transcription factors (TF) 
across different mouse cell types in the ENCODE database. Ac-
cording to the previous data in the quantification of H3K9ac and 
H3K27ac ChIPseq peaks in Kat2a WT and KO primary MLL-AF9 
leukemias, q-PCR primers were designed under the respective 
H3K9ac peak for analysis of pooled mouse MLL-AF9 secondary 
leukemia samples of each genotype. After performing ChIP-qPCR, 
results were quantified relative to rabbit IgG, using the intergenic 
region in mouse chromosome 1 (mChr1) as a reference.
Results: Despite a significant association of H3K9ac-depleted 
promoters in Kat2a KO leukemia cells with experimental Ctcf 
binding in ENCODE experiments, the results of ChIP-qPCR 
couldn’t confirm it. We showed that the transcription factors (TF) 
Myc did indeed bind at most of the locations analyzed in MLL-
AF9 leukemias. Critically, we observed that the binding of Myc 
at promoter regions dependent on Kat2a for H3K9ac was glob-
ally reduced in Kat2a KO leukemias as compared to WT (95% CI 
WT-KO enrichment 0.01273 to 1.589; 2-way ANOVA p<0.05).
Conclusion: According to the ChIP-seq, we hypothesized that 
Ctcf may be dislodged to enhancers and promote the asymmet-
ric distribution of histone acetylation marks, with dysregula-
tion of locus control. According to the Myc results, Kat2a may 
regulate the binding of sequence-specific TF at the promoter 
regions it acetylates.
Keywords: Acute Myeloid Leukemia (AML), Kat2a, histone 
acetyltransferase, Myc, Ctcf
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Background and Aim: Retinitis pigmentosa is a kind of inher-
ited disease related to retinal dystrophies with night blindness 
and progressive blindness in daylight. this study is based on in-
vestigating the causing mutations for retinitis pigmentosa (RP) 
patient in an Iranian family.
Methods: Whole exome sequencing (WES) performed on 
proband to screen pathogenic mutations and also Sanger se-
quencing performed on family members in order to confirm 
whether the detected mutation was related to the disease.
Results: This research revealed a frameshift insertion muta-
tion which inherited from heterozygous unaffected carriers to 
affected individuals as a homozygous frameshift insertion mu-
tation in the RPE65 gene (NM_000329: exon9: c.886dupA: 
p.R296fs). Therefore, this mutation has been identified as the 
cause of autosomal recessive retinitis pigmentosa (ARRP).
Conclusion: Homozygous frameshift insertion mutation 
(NM_000329:c.886dupA: p.R296fs) in exon9 of RPE65 is re-
ported in a family as the cause of autosomal recessive retinitis 
pigmentosa for the first time.
Keywords: Autosomal recessive retinitis pigmentosa, RPE65, 
whole exome sequencing, frameshift insertion mutation
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Background and Aim: Cancer is a major public health prob-
lem worldwide and Breast cancer is one of the most significant 
causes of female cancer death worldwide. Despite the develop-
ment of newer diagnostic methods, breast cancer recurrence, 
metastasis and drug resistance are still the major problems for 
breast cancer. Molecular targeted therapies are revolutionized 
therapeutics which interfere with specific molecules to block 
cancer growth, progression and metastasis. hTERT is usually 
silenced in almost all somatic cells but it is significantly ex-
pressed in ~90 % of human cancers. Therefore telomerase is a 
known global therapeutic target in cancer cells. To explore the 
possibility of a novel chemopreventive strategy for improving 
breast cancer treatment, the anticancer effects of a combination 
two natural compounds, Artemisinin (Art) and Chrysin (Chr), 
against T47D breast cancer cells were investigated.
Methods: For this purpose, Artemisinin and Chrysin were 
co-encapsulated in PEGylated PLGA nanoparticles (NPs) and 
evaluated for their therapeutic efficacy. The morphology and 
dynamic light scattering (DLS) analyses were carried out to 
optimize the Nano formulations. The FT-IR and SEM method 
has also been used for further analysis. Drug release study was 
performed using dialysis method and then the cytotoxic and in-

hibitory effect of individual and combined drugs on expression 
level of hTERT in T47D breast cell line were evaluated using 
MTT assay and qPCR, respectively.
Results: The results showed that free drugs and formulations 
exhibited dose-dependent cytotoxicity against T47D cells and 
especially, Art–Chr–PLGA/PEG NPs had more synergistic anti-
proliferative effect and significantly arrested the growth of can-
cer cells than the other groups. Real-time PCR results revealed 
that Art, Chr and combination of Art–Chr in free and encapsu-
lated forms inhibited hTERT gene expression. It was found that 
Art–Chr–PLGA/PEG NPs in relative to free combination could 
further decline hTERT expression in all concentration.
Conclusion: Our study demonstrated that Art–Chr–PLGA/
PEG NPs based combinational therapy holds promising poten-
tial towards the treatment of breast cancer.
Keywords: Breast cancer, Artemisinin, Chrysin, hTERT, Nano-
encapsulated, Target therapy

O-22 Multiplex genome modifications of astrocytes through 
CRISPR dead Cas9: A novel candidate therapy for chronic 
ischemic stroke
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Background and Aim: Stroke is an enervating injury to the brain, 
occurred from a stoppage in blood supply (ischemic stroke), or 
bleeding (hemorrhagic) in a hemisphere of the brain. Globally, 
about 10 million deaths per year are recorded because of stroke. 
There has been no definitive FDA-approved treatment for chron-
ic ischemic stroke without any side effects so far. Therefore, the 
search for new therapies is necessary. In this paper, we hypoth-
esized improving the complications of chronic ischemic stroke in 
induced Sprague-Dawley rat model by intraluminal suture middle 
cerebral artery occlusion (MCAo), utilizing the combination of 
cell therapy and gene therapy. A new version of astrocytes is pro-
posed by making some changes in their genome. To gain this goal, 
a gene profile including IL-38 (the most modern anti-inflammatory 
agent, which barricades inflammatory response factors), BRAG-1 
(an anti-apoptotic gene from BCL-2 family), IL-38 and BRAG-1’s 
complementary scaffold RNAs for their expression by deadCas9 
(dCas9), complementary scaffold RNAs of LZK and MST-1 for 
their deletion, and deadCas9 gene is used. We hypothesized using 
modified astrocytes by dCas9, which is the most accurate genome-
editing technology with the least side effects, in improving the 
complications of chronic ischemic stroke.
Methods: Searching online on google scholar, PubMed, and 
Scopus based on the keywords including Chronic ischemic 
stroke, Gene therapy, CRISPR, Scaffold RNAs, and Cell therapy.
Results: The global occurrence level of stroke seemed to be steady 
between1990-2010, whereas there are some gain of 68, 84, 12, and 
26%, in orderly in the occurrence of primary stroke, an outbreak 
of the stroke disability-adjusted lifespan lost, and the mortality 
rate of stroke. As mentioned before, stroke is the second cause 
of death universally, and there is no FDA-approved therapy and 
medication without any side effects for chronic ischemic stroke; 
for acute ischemic stroke, there is only one FDA-approved therapy, 
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tissue plasminogen activator (tPA) with many side effects. So, re-
search for a novel and safe therapy for chronic ischemic stroke is 
significant. In this hypothesis, we appraise the effects of transduc-
ing the gene profile into the ex vivo astrocytes from the brain of 
Sprague-Dawley rat models before induction of chronic ischemic 
stroke in them by Intraluminal suture middle cerebral artery oc-
clusion (MCAo). The gene profile consists of IL-38 as an anti-
inflammatory agent, BRAG-1 as an anti-apoptotic factor, IL-38, 
and BRAG-1’s complementary scaffold RNAs for their expression 
by dCas9, complementary scaffold RNAs of LZK and MST-1 for 
their deletion, and deadCas9 gene. Leucine zipper-bearing kinase 
(LZK) has a crucial role in glial scar formation, while macrophage-
stimulating 1 (MST-1) has a crucial role in the pathophysiological 
process of various neurological disorders and oxidative stress-in-
duced neuronal cell decease. One problem in amending the deficits 
of chronic ischemic stroke is inflammation. Although astrocytes 
have an immunomodulatory function, IL-38 is transfected into ex 
vivo astrocytes to augment their anti-inflammatory action, which 
is the newest anti-inflammatory agent from the IL-1 family. It acts 
like IL-1 receptor antagonist (IL-1Ra) and IL-36Ra, which pre-
vents the production of T-cell cytokines like IL-17, IL-22, and IL-
8; so, it barricades inflammatory responses. LZK is a conserved 
mitogen-activated protein kinase kinase kinase (MAPKKK) up-
stream of c-Jun N-terminal kinase (JNK) in the mitogen-activated 
protein kinase (MAPK) pathway. It has been reported that the 
omission of LZK in adult mice astrocytes decreases astrogliosis 
and prevents scar formation in spinal cord injuries, so, by LZK 
deletion in astrocytes, their glial scar formation function could be 
inhibited. Also, based on the brain environment, astrocytes have 
different functions. Immediately after the stroke, they accumulate 
around the ischemic site to confine its propagation, repairing the 
blood-brain barrier, and confining the spread of inflammation and 
brain damage by producing a glial scar. Even though glial scar acts 
as a physical barrier and releases chondroitin sulfate proteoglycans 
(CSPGs), which prevents axon growth and regeneration, the recent 
pieces of evidence have demonstrated that glial scar helps in axon 
growth, but prevents the natural migration of NSCs. However, af-
ter stroke, astrocytes act differently. They have a significant role in 
fibrin devastation in CNS by preparing a surface for tissue plasmi-
nogen activator, which stimulates pro-brain-derived neurotrophic 
factor (pro-BDNF) and fibrinogen devastation, which prepares the 
ischemic area for the natural migration of NSCs. Another problem 
in the ischemic area is hypoxic death due to lack of circulation be-
low 50%, which results in the primary decrease of migrant NSCs, 
injected cells, and their derived cells. For preventing this hurdle, 
BRAG-1 (an anti-apoptotic agent from the BCL2 family) is trans-
duced to astrocytes and MST-1, necessary for oxidative stress-in-
duced neuronal cell death, is inhibited. Moreover, pieces of evi-
dence showed that specific deletion of MST-1 in microglia relieves 
stroke-induced brain injury. Besides, astrocytes have a crucial role 
in controlling circulation and angiogenesis. This simultaneous 
expression and inhibition of these genes are just available by the 
newest, the most precise, cost-effective, and the easiest genome 
editing tool deadCas9 and complementary scaffold RNAs of each 
gene. Another advantage of the CRISPR system is the possibility 
of switching the system off by anti-CRISPR proteins, whenever 
there are scarce side effects. As a result, a new version of astrocytes 
is produced, which their glia scar formation function is omitted, 
which makes the area ready for NSCs migration and following 

motor function improvement; they are resistant to hypoxic death 
and apoptosis; their anti-inflammatory role is amplified, and they 
have their angiogenesis function by releasing vascular endothelial 
growth factor (VEGF). Therefore, it is expected that they will be 
a novel multiplexed therapy of chronic ischemic stroke through a 
multiplex CRISPR system in SD rat models.
Conclusion: The new version of astrocytes is proposed, which 
their glia scar formation function is omitted, which makes the 
area ready for NSCs migration and following motor function 
improvement. Besides, they are resistant to hypoxic death and 
apoptosis, their anti-inflammatory function is amplified, and 
they have their angiogenesis function by releasing VEGF. So, 
this could be the novel multiplexed therapy of chronic ischemic 
stroke in SD rat models, which has the potential to be used in 
the clinic, if further evaluation is performed.
Keywords: Chronic ischemic stroke, Gene therapy, CRISPR, 
Scaffold RNAs, Cell therapy
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Background and Aim: miR-29b2 and miR-29c play a suppres-
sive role in breast cancer progression. Mir29b2chg/C1orf132 is the 
host gene for generating both microRNAs. However, there existed 
longer transcripts of the gene, with unknown function.
Methods: Here, we have employed bioinformatics and experimen-
tal approaches to decipher expression of two different C1orf132 
transcripts in different types of breast cancer cell lines and tissues.
Results: Our data demonstrated a significant downregulation of 
C1orf132 in triple-negative type of breast cancer. We also find out 
that a mouse homolog of C1orf132 is located at a similar genomic 
location as its human counterpart, between CD46 and CD34 genes.
Conclusion: The latter finding suggests new potential functions 
for the lncRNA, other than being a simple miR-29 host gene. 
We predicted a putative promoter for the longer transcripts of 
C1orf132. The functionality of the distal promoter confirmed by 
transfecting MCF7 cells with a C1orf132 promoter-GFP con-
struct. Knocking-down the promoter by means of the Crispr/Cas9 
approach revealed no alteration in the expression level of neigh-
boring genes, CD46 and CD34. However, the expression level 
of miR-29c was reduced by half, suggesting an enhancer effect 
of the distal promoter on miR-29cf generation. Furthermore, the 
promoter knock-down revealed a G2/M cell cycle arrest and an 
elevation of migration ability in Mcf12a edited cells. Moreover, 
the expression of cell mobility genes e.g. CDH2, FGF2, FGFR1 
and the stem cell and EMT -associated transcription factor ZEB1 
was significantly overexpressed in edited cells. Altogether, we 
are reporting here the existence of an additional/distal promoter 
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with an enhancer effect on miR-29 generation and an inhibitory 
effect on cell proliferation and cell migration.
Keywords: Long-noncoding RNA, Triple-negative breast cancer, 
Crispr/Cas9, EMT
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Background and Aim: Metabolic syndrome is increasing as a 
worldwide health problem, including Iran. The missense muta-
tion of the DYRK1B gene R102C in an Iranian population has 
been shown to be correlated to a rare autosomal-dominant form 
of the metabolic syndrome. Rate of adipogenesis is increased 
in the presence of the mutated gene which can be through the 
interactions with Shh pathway although the details of DYRK1B 
interactions with other components of adipogenic pathways is 
not completely understood. Gli1 is a transcription factor and is 
the final effector of Shh pathway. Gene RPS6KB1 encodes a ki-
nase called S6K and plays a role at early stages of adipogenesis. 
C/EBPα and PPARγ are two major regulators of adipogenesis 
and their expression levels increased during this process. In the 
current study we assessed the expression levels of DYRK1B, 
GLI1, RPS6KB1, C/EBPα and PPARγ in the day1, 5 and 10 
after adipogenesis induction .
Methods: The ADSCs were obtained from two groups of do-
nors, affected with R102C mutation in DYRK1B gene and non-
affected ones, characterized using flow cytometry. The obtained 
ADSCs were cultured and differentiated into adipocytes. Adi-
pogenic differentiation was confirmed with oil Red o staining. 
After total RNA extraction and cDNA synthesis, the gene ex-
pression levels were evaluated by Real-time PCR. The results 
were analyzed by two-way ANOVA test using Graph Pad Prism.
Results: After adipogenesis induction the expression of C/
EBPα and PPARγ in both groups increased, also they were 
higher in the mutated group significantly. DYRK1B expression 
increased during the day1 and 5 and decreased at day10, not 
analytically significant. RPS6KB1 increased in the day1 and 5 
and decreased at day10; GLI1 expression decreased in all days. 
Although Changes of RPS6KB1 and GLI1 were significant 
within each group, it wasn’t between the groups.
Conclusion: The R102C mutation of DYRK1B can increase 
adipogenesis. During adipogenesis, Shh pathway activity is de-
creased (according to GLI1 descending levels). RPS6KB1 as-
cending levels in day1 and 5 is correlated with early stages of 
adipogenesis. Since the changes of RPS6KB1 and GLI1 aren’t 
significant between groups, different rates of adipogenesis in the 
case R102C mutation cannot be related to GLI1 or S6K directly.
Keywords: Metabolic Syndrome, adipogenesis, DYK1B, GLI1, 
RPS6KB1 ,S6K
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Background and Aim: MicroRNAs (small noncoding RNAs 
of 20-24 nucleotides long) are involved in the regulation of 
post-transcriptional gene expression, have close links with vari-
ous cancers. Of these, miR-138 is a well-known microRNA 
with multiple tumor suppressor effects. In this study we inves-
tigated the effects of miR-138 replacement on inhibiting cell 
migration and induction of apoptosis in breast cancer cell line.
Methods: At first miR-138 mimic was transfected into MAD-
MB-231 cells using electroporation method and optimum dose 
of miR-138 was determinded by MTT assay. At next stages we 
evaluated the effects of miR-138 mimic on cell migration and 
apoptosis using wound healing assay and Annexin V- FITC/
PI kit (flowcytometry) respectively. All data was analyzed by 
Graph Pad Prism software.
Results: The optimum dose of transfected miR-138 mimic 
into MDA-MB-231 cells was determinded in 20 pMol/ul. The 
flowcytometery method demonstrated that transfected cells 
with miR-138 mimic have significant apoptotic profiles in com-
parison with control cells and transfected cells with NC-miR-
mimic. As well as, wound healing assay showed that miR-138 
mimic decreases the migration ability of cells.
Conclusion: This study showed that miR-138 is downregulated 
in MDA-MB-231cells in comparison with control cells. Also 
the transfection of miR-138 mimic into MDA-MB-231 cells 
decreases cell migration and induces cell apoptosis.
Keywords: miR-138, Transfection, Migration, Apoptosis
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Background and Aim: Recent studies stablished that, the plas-
ma level of mitochondrial DNA, increases in NASH patients and 
animal models. Other studies have shown that, mitochondrial 
DNA can activate TLR9 downstream signaling, in hepatocytes 
and triggers inflammatory and fibrotic pathways. Based on these 
findings, present study was developed to investigate the associa-
tion of mRNA expression levels of TLR9 gene and three com-
mon genetic polymorphisms of this gene in NAFL patients with 
different stages of hepatic fibrosis compared to healthy controls.
Methods: Twenty-two healthy controls and 70 NAFL pa-
tients with liver fibrosis were enrolled. Based on the fibroscan 
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scores, patients divided into three groups: F0-F1, F2-F3 and F4. 
Genotype frequency distribution of rs352140, rs5743836 and 
rs187084 were determined using RFLP-PCR. The mRNA lev-
els of TLR9 also measured using real-time PCR.
Results: Our results showed that, none of the studied genetic 
polymorphisms had a significant association with the risk of 
hepatic fibrosis development in NAFL patients (P=0.05). While 
the mRNA expression levels of TLR9 was significantly higher 
in both patients with F0-F1 and F2-F3 fibrosis degree compared 
to healthy controls (P=0.032 and P=0.007 respectively).
Conclusion: Overall, this study, for the first time, showed that 
overexpression of TLR9 mRNA, independent to its genetic pol-
ymorphism, may increases the susceptibility of hepatic fibrosis 
development in NAFL patients.
Keywords: Toll like receptor 9, inflammation, genetic polymor-
phism, hepatic fibrosis
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Background and Aim: The concept of ‘lifestyle’ includes 
different factors such as nutrition, diet, psychological stress, 
physical activity, working habits, environmental pollutants, 
smoking and alcohol consumption. Several factors both inside 
and outside the body contribute to gene expression and the de-
velopment of cancer. There is evidences that the lifestyle has 
significant effects on the pattern of epigenetic changes. The aim 
of this study was to investigate the effects of lifestyle on gene 
expression in cancer.
Methods: Ten mail Balb /c mice were divided into control and 
treatment groups. Each group was fed for two months. Con-
trol group with standard rat diet and treatment group as 50% 
standard diet and 50% omega-3 compounds. After two months, 
mice’s colon were separated and their RNA was extracted. Ex-
tracted RNA was used for cDNA synthesis and then Real Time 
PCR was done.
Results: Result showed oncogenes were down regulated in 
treated mice than control group. Tumor suppressor genes 
showed increased expression in treated mice than control group.
Conclusion: Therefor changes in lifestyle have a high impact on 
reducing the expression of oncogenes and increasing the tumor 
suppressor genes expression thus reducing the risk of cancer.
Keywords: Lifestyle, colorectal cancer, gene expression, onco-
gene, tumor suppressor
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Background and Aim: Exosomes are 40-150 nm in diameters. 
These vesicles are secreted by almost every cell in body. They 
have variety of sources and cargo molecules like proteins, lipids 
and genetic materials include miRNAs. Exosomes have been 
tracked in different body fluid like: serum, urine, milk, saliva 
and semen. It seems that seminal exosome can be utilized as 
an exceptional tool for diagnosis of male genital track disease 
and in the next step they are going to be used as a therapeutic 
agent. There are a lot of studies that focused on effects of bac-
terial infections on extracellular vesicles. This study focused 
on effect of Escherichia coli infection on the seminal extracted 
exosomes. Considering the importance of miRNA in gene regu-
lation and biological processes of the cell we examine the pres-
ence of miR-21 in seminal exosomes.
Methods: Semen samples were collected from men referred to 
IVF clinic of Gandhi hospital. Each sample was equally divid-
ed to experimental and control groups. In experimental group 
semen sample was Co-incubated with Escherichia coli (1.5* 
108 Cell in 1 ml of HTF medium/ 1 ml of semen) for 3 hours. 
Control group was semen sample incubated with HTF without 
Escherichia coli. Exosomes were extracted from samples us-
ing ultracentrifugation at 100000 g for 1 h at 40C. Exosomes 
were examined using scanning electron microscopy (SEM) and 
dynamic light scattering (DLS) and also Flow cytometry. The 
expression of miR-21 and Fas L, Caspase 8, 5s rRNA was as-
sessed in different samples by Real-time PCR.
Results: The initial characterization of extracted exosomes us-
ing DLS showed average size and intercept, PDI 148.6 nm and 
0.944, 0.261 respectively. Also in flow cytometry exosomes 
were tracked by two markers CD63 and CD81. Expression 
analysis showed different levels of apoptotic factors and miR-
21 in different samples.
Conclusion: It seems that semen sample is a rich source of ex-
tracellular vesicles, especially exosomes and E.coli could in-
crease expression of apoptotic factors such as: Fas L, Caspase 8 
and miR-21 in seminal exosomes.
Keywords: Exosomes, Escherichia coli, miRNA, Semen
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Background and Aim: Premature coronary artery disease 
(CAD) is a major cause of mortality and morbidity in which the 
increased low-density lipoprotein-cholesterol (LDL-C) level 
is a major risk factor. Familial Hypercholesterolemia (FH) is 
a genetic inherited disorder characterized by high LDL-C, and 
subsequent premature CAD development. The aim of this study 
is to investigate the sequence alteration of LDLR and PCSK9 
genes in patients suffering from premature CAD and hypercho-
lesterolemia.
Methods: 60 individuals with hypercholesterolemia and car-
diovascular diseases referred to Rajaie Cardiovascular, Medi-
cal, and Research Center were admitted in this study after 
signing the informed consent. The genomic DNA was ex-
tracted using salting out method and the PCR were performed 
with specific primers which amplify the whole coding exons, 
exon-intron junctions, and important regions of introns in the 
LDLR(NG_009060) and PCSK9(NG_009061) genes. All the 
PCR products were sequenced with the ABI 3500 DNA Se-
quencer.
Results: Our data revealed that some of the patients have a mu-
tation in LDLR gene. So that at least about 43% of patients 
suffering from Premature CAD due to familial hypercholester-
olemia. Furthermore, these mutations were both novel and re-
ported. 
Conclusion: Since controlling the increased low-density lipo-
protein-cholesterol (LDL-C) level is the main target for preven-
tion of the CAD disease. Investigating the genetic causes of 
hypercholesterolemia help physicians to better understand the 
root of the disease and to start early drug treatment with lipid-
lowering medications in FH patients and their families in order 
to prevent cardiovascular disease onset.
Keyword: Premature-CAD, LDLR, PCSK9, Familial Hypercho-
lesterolemia
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Background and Aim: Cervical cancer is one of the most fre-
quent gynecological cancers. There is a great need of new alter-
native therapy for cervical cancer due to the side effects and low 
efficacies of current surgery, chemotherapy and radiotherapy. 
Unique feature of nanoparticles (NPs) to kill cancer cells selec-

tively is now emerging as a new tool in cancer therapy. Metal 
oxide NPs induces cytotoxicity through the generation of ROS 
and oxidative stress that can be a potent therapeutic agent to-
wards cancerous cell lines. Tin (IV) oxide (SnO2) is one of the 
well-studied semiconducting nanoparticles known for its vast 
applications in biomedicine. The aim of the present study was 
to investigate the cytotoxic mechanism of SnO2 NPs in human 
cervical cancer cells.
Methods: HeLa as a human cervical cancer and L929 as a nor-
mal mouse fibroblast cell lines were obtained from the National 
Cell Bank of Iran (Pasteur Institute, Tehran, Iran) and cultured 
at standard condition. To determine the cytotoxicity of the SnO2 
NPs, cells were cultured in 6 well plates and treated with differ-
ent concentration of SNo2 NPs for 24h. Following treatment, 
total RNA was extracted and Real time PCR was performed to 
evaluate the mRNA expression levels of apoptosis genes (Bax 
and Bcl2).
Results: Real Time PCR results showed that SnO2 NPs treat-
ment decreased Bcl-2 (0.34 ±0.74 (P< 0.05)) and increased Bax 
(2.84 ± 0.46 (P<0.05) expression level in HeLa cells in compare 
to normal L929 cells.
Conclusion: The results of the present study revealed for the 
first time that SnO2 NPs is cytotoxic against HeLa cells and 
suppresses HeLa cells growth through induction of apoptosis 
which can be consider as a potential drug for future therapeutic 
approach.
Keywords: cervical cancer, apoptosis, SNo2, Nanoparticles
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Background and Aim: Current therapeutic strategies are not 
completely successful in eradicating undifferentiated leukemic 
stem cells (LSCs) and consequently, treatment of leukemia re-
mains a medical challenge. A variety of stem-cell related genes, 
including Nucleostemin (NS), are highly expressed in LSCs, 
and these upregulated genes perform crucial roles in leukemo-
genesis and treatment of in acute myeloid leukemia (AML). 
Here, we study the biological function of NS and its underlying 
mechanism in controlling proliferation and differentiation sta-
tus of KG1a LSCs.
Methods: NS was depleted by a specific small interference 
RNA (siNS). The growth inhibition and viability were evalu-
ated by trypan blue exclusion test. The qPCR was performed 
using SYBR Green. Autophagy was studied by western blot-
ting (LC3 conversion) and real-time PCR (ATG expression). 
Cell apoptosis and cell cycle distribution were studied by flow 
cytometry. The expression of myelocytic differentiation mark-
er of CD11b was evaluated by flow cytometry. The acidity of 
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lysosomes and the accumulation of acidic vesicular organelles 
(AVOs) were evaluated by acridine orange stain. Finally, DNA 
damage was monitored by confocal microscopy.
Results: We showed that this nucleolar protein controls the pro-
liferation and differentiation status of KG1a LSCs. Depletion 
of NS induced DNA damage, arrested cell cycle, and elicited 
autophagy along with differentiation in KG1a cells. NS insuf-
ficiency led to the activation of the autophagy pathway, as 
evidenced by LC3 conversion and ATGs expression. Notably, 
pharmacological inhibition of autophagy by autophagy inhibi-
tors 3-methyladenine decreased myeloid maturation in NS-de-
pleted KG1a cells, through induction of persistent DNA dam-
age and finally apoptosis.
Conclusion: Our data provided the evidence that induction of 
DNA damage along with autophagy induced by NS depletion 
contributes to confer differentiation blockage of KG1a cells and 
suggest that NS targeting could be exploited for future thera-
peutic interventions based on the use of differentiation therapy 
agents in this malignancy.
Keywords: Nucleostemin, KG1a, Leukemia, Autophagy, DNA 
damage, Differentiation
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Background and Aim: PGT (Preimplantation Genetic Test-
ing) is the methodology which makes it possible to do genetic 
testing on the biopsies taken from an embryo during IFV (In 
Vitro Fertilization), prior to implantation into woman’s womb. 
It is widely used to reduce the risk of miscarriage, to improve 
IVF success rates and to prevent inheritance of monogenic dis-
ease and unbalanced translocations. PGT-M (Preimplantation 
Genetic Testing for Monogenic disorders) is a test which re-
duces the risk of a couple passing on a specific inherited sin-
gle gene disorder to their child, before an actual pregnancy is 
established. STR (Short Tandem Repeat) markers are widely 
used for selecting embryos during PGT-M. SNP (Single Nucle-
otide Polymorphism) markers can also be used for this purpose; 
although they are not widely used, they are already started to 
emerge in this field for a couple of advantages on STR markers. 
The advantages include having much higher number of markers 
in the genome, easier to work on, easier to analyse etc.
Methods: In setup part of the process, the DNA samples from 
future mother and father, from healthy, sick or deceased child, 
or any other appropriate member of the family were obtained 
in order to select markers which were used to track the mu-
tation. After the completion of setup, biopsies from embryos 
went through WGA (Whole Genome Amplification), PCR (Pol-
ymerase Chain Reaction) and genotyping. The genotyping gave 
information about the status of the embryo for the disease of 
interest and made it possible to select the unaffected embryos 
before pregnancy was established.
Results: This study represents 5 years experience of using SNP 
markers for 300 PGT-M cases, on 160 different genes for 1130 

embryos. Success rate increased from 57% to 90% when 5th 
day biopsies were used, instead of 3rd day. This 90% success 
rate further increased to 96%, when the number of markers 
were increased in each case.
Conclusion: This study showed that SNP markers-based meth-
od is a powerful and trustable method for doing PGT-M. 5th day 
biopsy, with an increased number of markers is a better choice.
Keywords: PGT-M, SNP, markers, IVF
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Background and Aim: Inherited white matter disorders are a 
heterogeneous group of neurogenetic disorders affecting main-
ly the white matter of the central nervous system (CNS) with 
highly variable clinical features.
Methods: A retrospective cohort study was defined between 
May 2010 and Oct 2019 for Myelin Disorders Clinic Registry 
(MDCR) at Children’s Medical Center hospital, Tehran, Iran 
as the main referral children hospital in Iran. All patients who 
were suspected to any types of classic leukodystrophies, genetic 
leukoencephalopathies (GLEs) and other rare neurodegenera-
tive disorders with brain white matter involvement who were 
referred from all provinces around the country or directly pre-
sented to our hospital were registered in MDCR.
Results: All data of 684 patients were recorded in MDCR sys-
tem through a standard questionnaire designated for MDCR. 
In 344 patients (50.3%) genetic tests were performed. In 245 
out of 344 cases a diagnosis was confirmed by metabolic, radio-
logic and molecular studies.
Conclusion: This study is the first report of a large cohort study 
of classic leukodystrophies and genetic leukoencephalopathies 
from Iran based on an enormous bioregistry system. In con-
cordance with other reports, classic hypomyelinating group was 
the most common group in our study; however, by advances in 
Next Generation Sequencing (NGS) method, the number of dis-
orders in hypomyelinating group is increasing. By considering 
MRI and clinical findings, we succeeded to diagnose 34.3% of 
our patients only by single-gene study method. We used Whole 
Exome Sequencing (WES) only in less than half of our patients 
(44.1%). 39.6% of detected variants were novel and classified 
as class 3 based on ACMG classification. A re-classification was 
observed in a few detected variants during the study from class 
level of 3 to 1 or 2. There was a diagnostic concordance be-
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tween MRI and clinical findings and genetic diagnosis in more 
than 80% of patients. These results showed that precise analysis 
of MRI and clinical features along with molecular findings can 
lead to significant increase of final diagnosis and saving the cost 
and time. In addition, it could be helpful in providing prenatal 
diagnosis (PND) for the affected families who wish to have a 
healthy child and future studies on gene therapy.
Keywords: Leukodystrophy, Leukoencephalopathy, White Mat-
ter Disorders, bioregistry system
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Background and Aim: The methylation of the MyoD1 gene 
has been assessed in various cancers. The detection of breast 
cancer in younger patients is highly important and MyoD1 
methylation can use as a breast cancer prognostic factor.
Methods: The expression of the MyoD1 gene and the promoter 
methylation of the MyoD1 gene were evaluated in tissue blocks 
of breast cancer using qRT_PCR and MS-PCR tests, respec-
tively
Results: Our results show that MyoD1 gene promoter is in hy-
permethylated status in malignant patients compared to benign 
patients (P = 0.001). Also, there is a significant correlation be-
tween the increased expression of DNMT1 and the hypermeth-
ylation of MyoD1 gene promoter (P = 0.038).
Conclusion: the results show decreased expression of MyoD1 
in malignant patients compared to benign patients (P = 0.042). 
Also, there is a significant relationship between the expression 
and hypermethylation of MyoD1 gene promoter (P = 0.001).
Keywords: Methylation, DNMT1, MyoD1 gene, Breast cancer, 
Tissue blocks
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Background and Aim: Methylenetetrahydrofolate reductase 
(MTHFR) is a major enzyme in the metabolism of homocyst-
eine. Hyperhomocysteinemia is associated with essential hyper-
tension. This study aimed to investigate the possible association 

of MTHFR gene promoter methylation with the development of 
essential hypertension.
Methods: 20 confirmed hypertensive patients and 20 healthy 
matched controls were selected from Shaheed Mohammadi 
Hospital, Hormozgan University of medical sciences, Iran. 
DNA methylation levels of 10 CpG dinucleotides on MTHFR 
gene promoter were measured using bisulfite sequencing meth-
od.
Results: Our results show no significant differences in the 
methylation profile of the promoter region of MTHFR gene be-
tween patients and control group. Also MTHFR gene promoter 
methylation in male and female patients show the same pattern.
Conclusion: Our results indicate that methylation status of 
MTHFR gene promoter had no significant association with pri-
mary hypertension.
Keywords: Essential hypertension, MTHFR, promoter methyla-
tion, CpG Islands
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Background and aim: Cardiovascular diseases are one of the 
leading cause of death worldwide. Official report from minis-
try of health and education in Iran demonstrated 33 to 39% of 
deaths in the country are due to cardiovascular diseases which 
is among the highest rate in the world. According to this report, 
about 300 Iranians die every day because of heart complica-
tions. Even though in recent years there has been significant 
progress in the diagnosis, treatment and prognosis of cardiovas-
cular diseases, but due to their complex pathobiology the rate of 
complications and death are still high.
Methods: In Cardiogenetic Research Center of Shaheed Rajaie 
cardiovascular, Medical and Research center as one of the refer-
ral center for cardiovascular diseases, we focused our projects 
on the finding of genetic basis of some cardiovascular diseases 
such as pre-mature coronary artery disease, familial hypercho-
lesterolemia, atrial fibrillation and cardiomyopathies in Iranian 
population. 
Results: Our preliminary results demonstrated the high degree 
of genetic heterogeneity and wide spectrum of mutations in Ira-
nian population compared to other population which still need 
to be more investigated. 
Conclusion: Target molecular genetic screening of individuals 
suffering from familial hypercholesterolemia, atrial fibrillation 
and cardiomyopathies is an effective strategy to prevent such 
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cardiovascular diseases in early onset ages and in addition help 
cardiologists to improve the management of the disease by pro-
viding more precise diagnostic and therapeutic approaches.
Keywords: cardiovascular diseases, cardiomyopathy, atrial fi-
brillation, pre-mature CAD, Familial hypercholesterolemia, 
Molecular genetic testing
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Background and Aim: Long non coding RNAs (lncRNA) play 
an important regulatory roles in various pathways which dys-
regulation of them impact on cancer. LINK-A (long intergenic 
noncoding RNA for kinase activation) is an oncogenic cyto-
plasmic noncoding RNA with approximately 1.5 kbp length. 
LINK-A is involved in a pathway, which ultimately leads to hy-
peractivation of HIF1α in normoxic condition in triple negative 
breast cancer. Oncogenic function of LINK-A was indicated in 
ovarian cancer and in human glioma cells, but its function in 
most of cancers is still unclear. In this study we were going to 
functionalize LINK-A in a549 cell line as a model of non-small 
cell lung cancer.
Methods: Expression of LINK-A was detected in a549 cell 
line by RT-PCR and confirmed by cloning in TA-vector and se-
quencing. Two specific siRNAs were used to downregulation of 
LINK-A, along the experiment, we used Hs cell death control 
siRNA as a positive control and scrambled siRNA as a negative 
control. Consequences of LINK-A downregulation was exam-
ined by MTT, colony formation, and wound healing assay and 
also cell cycle analysis, annexin V/PI, Acridin orange and eth-
idium bromide staining were conducted to examine occurrence 
of apoptosis. qPCR was used to determine RNA expression 
change of LINK-A and some other genes downstream of HIF1.
Results: Our results revealed reduced cell viability and colony 
formation ability influenced by LINK-A silencing. We also ob-
served the induction of apoptosis and declined 2-D cell mobil-
ity, following by LINK-A downregulation.
Conclusion: our findings suggest a potential oncogenic role for 
LINK-A in a549 cell line as a representative for non-small cell 
lung cancer for the first time.
Keywords: LINK-A, Long non coding RNA, non small cell lung 
cancer, a549 cell line
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Background and Aim: Stimulation of Monocyte/Macrophage 
cells in the inflammatory process leads to the expression of in-
flammatory genes resulting in increased production of cytokines 
and mediators including nitric oxide (NO). The production of 
these substances affects the innate immune response, especially 
inflammation. Based on Iranian traditional & herbal medicine, 
this assay aimed to investigate the role of Persian Walnut ex-
tract (P.W.E) in NO production through iNOS expression in hu-
man THP-1 Monocytic cells.
Methods: Human THP-1 cells cultivated then stimulated with 
lipopolysaccharide (LPS) at the concentration of 20 ng/mL. 
The cells treated separately with Steroid and NSAIDs (as two 
positive controls), PBS buffer as the negative control, in con-
trast with the PWE (as the sample) below the LC50 for 18 h. 
NO production assessed by Greiss colorimetric method and the 
iNOS expression determined by real-time PCR, then compared 
to the positive and negative controls by ANOVA.
Results: The level of NO in the unstimulated cell was 2.5 na-
nomolar, while LPS stimulation increased NO production as 
11.2 nanomolar. The cells treated by Steroid, NSAIDs, and 
PWE showed NO production levels as 2.9, 3.2 and 5.2 nanomo-
lar, respectively.
Conclusion: Iranian walnut extract may act by suppressing 
the production of nitric oxide synthase and thus inhibiting NO 
production. Therefore, the extract is effective in reducing the 
expression of this gene in the pathway of inflammation.
Keywords: Nitric Oxide, THP-1 cells, iNOS, Persian Walnut, 
LPS-induced
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Background and Aim: Autophagy is a catabolic process for 
marinating cell survival and homeostasis during physiological 
and pathological conditions, such as cancer. Autophagy manip-
ulation (both inhibition and activation) has been proposed for 
more efficient anticancer therapies; yet more potent and specific 
modulators need to be developed. Here, we take advantages ra-
tional peptide design and synthetized new autophagy inhibitors 
of key autophagic protein LC3B. The anti-autophagic and anti-
cancer effects of these novel peptides were examined in breast 
cancer MCF7 cells.
Methods: Growth and cytotoxicity were evaluated by trypan 
blue exclusion test and MTT assay, respectively. Autophagy 
was evaluated by real time PCR and western blotting of key au-
tophagic proteins LC3B and p62/SQSTM1. Data were analyzed 
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using student’s t-test by Microsoft Excel 2016.
Results: One of synthetized peptides (LIRM2) could efficiently 
disrupt autophagy (LC3B and p62 levels) in MCF7 cells com-
pared with a scramble peptide. Then, the cells were exposed 
to different concentrations of LIRM2, alone and in combina-
tion with 5-FU, for 24 h and 48 h. The results indicated that 
LIRM2 up to200 µg/ml did not dramatically change cancer cell 
growth, while its combination could enhance cytotoxic effects 
of chemotherapy with 5-FU in MCF7 cell line.
Conclusion: We presented new potent and specific peptide 
mimetic inhibitors of autophagy that can potentiate the effec-
tiveness of chemotherapy in an experimental model of can-
cer. These results may pave the way for introducing novel au-
tophagy modulators for cancer therapy.
Keywords: Autophagy, cancer, LC3B, peptide inhibitor
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Background and Aim: Retinitis pigmentosa (RP) is one of 
the most common forms of hereditary progressive retinal dys-
trophy with a prevalence of about 1 in 2500 births leading to 
blindness. A large proportion of autosomal dominant forms of 
RP are caused by mutations in six pre-mRNA processing fac-
tors (PRPFs). PRPFs are ubiquitously expressed in human tis-
sues, but RP mutations only cause retinal dysfunction, raising 
the question of why retinal cells are more susceptible to PRPF 
variations.
Methods: We have generated induced pluripotent stem cells 
(iPSCs) from skin filbroblasts of patients with autosomal 
dominant RP type 11 (RP11) and unaffected controls, and dif-
ferentiated these to retinal pigmented epithelial (RPE) cells 
and 3D retinal organoids. Functional studies were performed 
to characterize the cellular phenotypes of RP patient RPE and 
3D organoids. Large-scale comparative RNA-seq analyses and 
quantitative mass spectrometry using TMT chemical labelling 
were performed to reveal the molecular pathways affected by 
RP11 mutations.
Results: Our data reveal that patient-specific RPE cells are the 
most affected cell line with multiple defective cellular and func-
tional phenotypes. Photoreceptors also display impaired func-
tional networks and progressive degenerative features. Path-
way analysis of the alternatively spliced transcripts indicates 
that the genes most affected by misplicing are those involved 
in pre-mRNA splicing itself and that this is specific to patient 

retinal cells and not fibroblasts or iPSCs. Our proteomic data 
confirmed this and provided insights into molecular and cellu-
lar cascades significantly affected by RP11 mutations. CRISPR/
Cas9 mediated in situ gene editing corrected the RP11 muta-
tions and resulted in reversal of cellular and functional pheno-
types in RPE and photoreceptors.
Conclusion: Our data provide, for the first time, a mechanistic 
understanding of retinal-specific phenotypes in RP11 patients. 
Furthermore, we provide proof of concept that CRISPR/Cas9 
mediated in situ correction is effective in future therapeutic 
strategies for this genetic disorder.
Keywords: retinitis pigmentosa; Proteomics; Transcriptomics; 
CRISPR/Cas9-mediated gene editing; induced pluripotent stem 
cells

O-41 A novel mutation in GJA1 gene in an Iranian Family 
with non-syndromic congenital heart disease; Detection by 
whole exome sequencing
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Background and Aim: Congenital heart diseases (CHDs) is 
the most common congenital malformation which occur in 
newborns. Studies demonstrate that genetic and environmental 
factors involve in the CHD etiology. The new genomic technol-
ogy, i.e., the next generation sequencing, has been an informa-
tive and fast approach in identification of disorders genetic 
causes. So, we investigated the genetic cause of CHD in an Ira-
nian family with two affected individuals, i.e., son and mother 
of the family suffer from CHD.
Methods: Whole-exome sequencing (WES) was carried out 
on DNA sample of the family’s probond who was a 10 years 
old boy with atrioventricular septal defect (AVSD). PCR and 
Sanger sequencing was performed for confirmation and segre-
gation analysis of the identified variants.
Results: A novel, heterozygous indel GJA1 variant, c.932delC 
(p.Ala311fs) was found in the proband and mother of the fam-
ily. This variant has not been reported in different public variant 
databases and bioinformatics analysis indicates to be the likely 
cause of non-syndromic CHD in this family.
Conclusion: In the present study, for the first time we report a 
novel heterozygous indel variant on the GJA1 gene in an Ira-
nian family with non-syndromic CHD which expands our un-
derstanding of the CHD causative agents.
Keywords: Congenital heart disease, Whole-exome sequencing, 
Gap Junction Protein Alpha 1 (GJA1)
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Background and Aim: Sperm DNA fragmentation is one of 
the causes of male infertility. It is believed, oocyte can repair 
damages to the DNA of sperm after fertilization. Which factors 
may influence this capability of the oocyte? In this study, the 
ability of oocytes from mice treated with cyclophosphamide, in 
repairing sperm DNA fragmentation was evaluated
Methods: Male and female FVB/N mice were used in this 
study. Modeling of DNA fragmentation in male mice sperma-
tozoa was made by using of TBHP (Tert-Butyl hydroperoxide). 
TBHP dosage ranging determined from 100 to 600 mol/100g on 
body weight. Obtain DNA fragmentation in adult mice sperm 
by injection of 0.1-0.2 LD50 of TBHP were considered. Tert-
butyl hydroperoxide was injected to 6-8 weeks adult male mice 
for two weeks. In order to create female mice model of chemo-
therapy, cyclophosphamide was injected at different doses and 
finally, after histological examination, 60 mg/kg dose was se-
lected. Two weeks after single dose administration and observa-
tion of the first estrous cycle, normal mating with male mice in 
the control (no drug) and TBHP-treated groups was performed. 
Finally, observing the post mating vaginal plaque and 4 days 
after coupling, female mice were killed by cervical disloca-
tion and blastocyst stage embryos. Gene expression of Rad51, 
Brca1, Mre11a and Xrcc4 was evaluated.
Results: Data from the study of DNA repair double-strand 
break genes showed increased expression in the zygote embry-
onic stage when sperm and oocytes were damaged, whereas in 
the blastocyst stage we observed decreased expression of the 
mentioned genes.
Conclusion: Maternal transcriptome storage in the oocyte can 
be effective for early repair of embryo damage to advance the 
embryo developmental stages. As embryonic development con-
tinues, embryonic genes are expected to be activated, neverthe-
less if the oocyte or sperm have been damaged, expression of 
these repair genes may be impaired or stopped.
Keywords: Oxidative stress‚ Reactive oxygen species‚ ROS, Re-
pair gene, Cyclophosphamide
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Background and aim: Metabolic syndrome (MetS) is a com-
plex disorder defined by a cluster of interconnected factors 
that increase the risk of cardiovascular atherosclerotic diseases 
and diabetes mellitus type 2. Recent genome-wide association 
studies (GWAS) on MetS identified several loci located mostly 
near genes regulating lipid metabolism. Also, elevated triglyc-
erides (TG) and low high-density lipoproteins (HDL) are two 
of MetS main components. Therefore, detection of the suscep-
tibility of dyslipidemia at an early age becomes a critical step 
to human health care. In this regard, the genomic risk score 
that aggregates the proportion of phenotypic variation that can 
be explained by genetic variants can play a critical role. In the 
following study, we estimate the genetic risk prediction of TG 
and HDL for individuals and evaluate their predictory power on 
MetS in the Tehranian population. 
Material and Methods: We considered adult participants 
(age>18) from Tehran Cardiometabolic Genetic Study (TCGS) 
for whom MetS information are available, which contains 8887 
people (3963 males and 4924 females) with 546339 single 
nucleotide variants after data cleaning (using Plink, SAGE, 
SNP1101, Beagle software). To estimate the genetic risk score 
(GRS) of TG and HDL, we have applied the entire genetic vari-
ants performing the genomic best linear unbiased prediction 
(GBLUP) model using a reference-free approach presented in 
GCTA software. The performance of TG and HDL generic risk 
score to detect MetS has been evaluated using the receiver op-
erating characteristic (ROC) curve.
Results: The average estimated standardized GRS of TG and 
HDL in the Tehranian participants obtained -0.0135 for MetS 
and 0.0155 for non-MetS and 0.2550 for MetS and -0.3822 
for non-MetS respectively, which the difference between two 
groups was statistically significant in both phenotypes (p-value 
< 2.2e-16). Moreover, the predictive GRS of TG and HDL ad-
justed on age, sex, and body mass index (BMI) revealed a pow-
erful performance to predict MetS with the area under the curve 
(AUC) of 0.842. 
Conclusion: Our findings on adult Tehranian participants com-
ing from the TCGS project showed genetic factors are likely 
to play important roles in the pathogenesis of the MetS. The 
genetic risk score of TG and HDL estimating based on entire 
genetic variants showed a reliable performance on prediction 
MetS, though still further research is needed to clarify the role 
of genetic variation and epigenetic mechanisms in the develop-
ment of the MetS. 
Keywords: Genetic risk score, MetS, high-density lipoprotein, 
triglyceride, Genetic Prediction, GBLUP, TCGS
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Background and Aim: Asthenozoospermia is an important 
cause of male infertility. Mutations in sperm mtDNA result in 
either functionless or malfunctioning proteins, subsequently af-
fecting sperm motility leading to asthenozoospermia. The pur-
pose of this was to investigate sperm mtDNA 4977 bp deletion 
in infertile men with low sperm motility compared to healthy 
subjects with high sperm motility.
Methods: Semen samples of 64 asthenozoospermic infertiles 
and 64 controls from northern Iran were collected. After ex-
traction of spermatozoa total DNA, primer-shift PCR was per-
formed.
Results: The deletion was observed in 85.93 % of patients with 
asthenozoospermia compared with 10.9 % in controls [OR = 
49.7619, 95 % confidence interval = 17.3278-142.9057, P = 
0.0001].
Conclusion: It is concluded that there is a strong association 
between sperm mtDNA 4977 bp deletion and asthenozoosperm-
ia-induced infertility in the population examined. Large-scale 
mtDNA deletions in spermatozoa may induce bioenergetic dis-
orders.
Keywords: Asthenozoospermia - mtDNA deletion - Male infer-
tility – Sperm motility- Mitochondria
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Background and Aim: The Taq-Man techniques is fast, effec-
tive, and successful methods for mutation detection. The aim of 
this study was compare the sensitivity and specificity of Taq-
Man real time PCR for detection paternally inherited IVS II-I 
(G A) mutation in fetus as a non invasive prenatal diagnosis of 
β-Thalassemia.
Methods: Genomic DNA from 50 β-Thalassemia minor cou-
ples whose pregnancy was at risk for homozygous β- Thalas-
semia was used. Ten milliliters of maternal blood from each 
pregnant woman were collected, plasma was separated, and it 
stored at – 80 0 c until analysis. Extracted DNA analyzed by 
Taq-Man Real time PCR for detection of paternally inherited 
mutation. The result of routine prenatal diagnosis compared 
with Taq-Man technique. The gold standard of this study was 
the result of chorionic vilus sampling.
Results: The sensitivity and specificity of Taq-Man method 
were 71.43%, 66.67% respectively. And, the positive and nega-
tive predict values were 83.4% and 66.67% respectively.
Conclusion: The Taq-Man technique is fast and successful 
methods for detection of inherited paternal mutation for nonin-
vasive prenatal diagnose of beta thalassemia.
Keywords: Non invasive prenatal diagnosis, Taq-Man real time 
PCR, IVS II-I, β Thalassemia major.
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O-46: Screening and mutagenesis of the potential microbes 

to enhance the conversion of Poultry Slaughterhouse
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Background and Aim: Due to rapid urbanization and changes 
in consumer behavior, the abundance of solid waste produced 
became a new challenge to most of the developing countries. 
The common biological treatments available are composting 
and fermentation, which turned organic wastes into valuable 
products. Detection microbes by good protease activity is an 
economic way for degradation Poultry Slaughterhouse.
Methods: In this study 28 bacterial strains isolated from Poul-
try Slaughterhouse and soil were screened for their ability to 
produce proteases. Isolation of bacteria was done using serial 
dilution method on skim milk agar. All isolated bacteria were 
screened for their ability to produce protease enzyme. The bac-
terial isolate showing maximum alkaline protease activity was 
identified using 16 S rRNA genetic identification. To induce 
mutations, ultraviolet (UV) irradiation was used. The most ac-
tive mutant strains were selected for production, purification, 
and characterization of alkaline protease followed by evalua-
tion of alkaline protease activity
Results: According to the biochemical and morphological 
characters, the isolated strain was grouped under the genus of 
Staphylococcus, lactobacillus and enterobacteriaceae. Based on 
16S rRNA typing and phylogenetic analysis four isolated were 
identified as and according to diameter clear zone on keratin 
agar medium, exhibited higher level of keratinolytic activity 
among other isolated strains. Taken together, these results sug-
gest new keratinase producing bacteria with high keratinolytic 
activities which have the potential use in industrial biotechnol-
ogy. The cell extracts of four most potent producers were fur-
ther examined and it was found that their proteases exhibited 
maximum activity at range of pH 6.8–8.1. Gelatin zymography 
revealed that two of the selected gram positive strains produced 
multiple active SDS-resistant proteases. On the other hand, 
PCR amplification of protease gene sequences of total DNA 
from all isolates yielded four distinct amplification fragments 
of 650, 450 and 300 bp, which might have been derived from 
different serine protease genes. Besides it was done by four 
bacteria by combined mutagenesis using UV, these strains were 
further improved with regard to their alkaline protease produc-
tion. The alkaline protease activity of the mutant strain BP23 
was greatly improved up to 8000 U/ml, in comparison with its 
parent strain of 1000 U/ml.
Conclusion: Detection microbes by good protease activity is an 
economic way for degradation Poultry Slaughterhouse.
Keywords: proteases, Poultry Slaughterhouse, PCR, fermenta-
tion
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Background and Aim: Non-Thermal Atmospheric Pressure 
Plasma (NTAPP) is an environmentally friendly technology 
that can be used for modifying protein activity and gene ex-
pression. Green fluorescent protein (GFP) is a reporter protein 
with an easily-detectable function. The aim of the present study 
was to study the effect of AC sinusoidal Atmospheric Pressure 
Plasma Jet on the expression and activity of GFP, as the model 
protein.
Methods: Recombinant Pichia Pastoris expressing GFP was 
cultured in the YPG medium. After reaching OD600 ~ 20, the 
expression of GFP was induced by the addition of 0.5% metha-
nol which was continued for more 4 days. The culture media 
were treated with 60 and 240 sec of Helium plasma jet ignited 
with 4kV, 25 kHz source at the beginning of methanol feeding. 
The untreated culture and recombinant Pichia Pastoris express-
ing Endoglucanase were used as the positive and negative con-
trols, respectively. The gap distance between the NTAPP nozzle 
and the culture surface was constant for all experiments (1 cm). 
Optical emission spectroscopy was used for monitoring the free 
radicals including Reactive Oxygen/Nitrogen Species produced 
by NTAPP and plasma gas temperature measurement. Optical 
density was measured by spectrophotometer. The fluorescence 
intensity was quantified using the spectrofluorimeter with 470 
nm excitation and 520 nm emission.
Results: The obtained results indicated that the NTAPP treat-
ment of recombinant Pichia Pastoris in the selected duration has 
no significant effects on the yeast cell mass, however, leads a 
significant reduction in fluorescent emission (~50%).
Conclusion: In conclusion, 60 and 260-sec treatment with 
NTAPP has no effect on the yeast cell viability but the expres-
sion of recombinant GFP reduced significantly. It is suggested 
that this NTAPP can be used for inactivation of some unwanted 
proteins in industrial application. Finding an optimum plasma 
treatment time can lead us to controllable gene expression.
Keywords: Non-Thermal Atmospheric Pressure Plasma, Green 
Fluorescent Protein, Gene expression
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Background and Aim: Soft-rot is one the major diseases in 
many plant crops especially in tuber products and vegetables. 
Plant pathogenic bacteria is the main causative agents for soft-

rot diseases. Various bacterial species have been reported as 
causal agent(s) for this disease, but Pectobacterium species are 
known as the major one with the globally widespread. The aim 
of this study was to investigate the efficiency of BOX and ER-
IC-PCR molecular markers in evaluation of genetic diversity of 
Pectobacterium carotovorum strains in different hosts.
Methods: In this study, during the 2017 and 2018, about 200 
suspected samples for bacterial soft rot disease were collected 
from different hosts including carrot, potato, lettuce, cabbage, 
squash, tomatoes, onions, and green pepper from different re-
gions of East Azarbaijan province. After bacteria isolation from 
samples, the initial identification and pathogenicity assays were 
performed then the positive isolates were selected for molecular 
studies. The 16s rDNA universal primer was used for molecular 
identification.
Results: The data obtained from rDNA sequencing showed that 
Pectobcterium carotovorum subsp. carotovorum is the main 
causal agent for soft rot diseases in the vegetables. The results 
of molecular studies were consistent with pathogenicity tests. 
Genetic variation among isolates was determined by BOX-PCR 
and ERIC-PCR markers.
Conclusion: The results showed a high variability among col-
lected bacterial strains and the strains were classified into dif-
ferent groups. There was no significant correlation between 
genetical groups and isolated hosts moreover genetic variation 
was mostly related to sampling site. Significant correlation was 
observed between genetic clusters of both markers and geo-
graphic coordinates of collected bacterial isolates.
Keywords: soft rot, 16s rDNA, BOX-PCR, ERIC-PCR
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Background and Aim: Persian Gulf (PG) is estimated to host 
ca. 45% of the world’s oil reserves. As a consequence of natu-
ral seepage and anthropogenic contaminations, this habitat has 
been continuously exposed to oil derivatives contamination. 
To explore the impact of oil contamination on the PG micro-
bial community, we investigate the composition, dynamics, and 
metabolic potential of the microbial community of water and 
surface sediment samples along the contamination continuum 
in the PG.
Methods: Three different locations of the PG were selected 
for sampling based on their different level of expected oil con-
tamination. Sampling was carried out in spring and summer 
2018 from water column and surface sediment in the vicinity of 
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Hormuz, Asaluyeh and Khark. Metagenomes were sequenced 
from the extracted environmental DNA. Community composi-
tion was inferred from 16S rRNA gene sequences recovered 
from unassembled reads also metagenome assembled genomes 
(MAGs) were reconstructed, annotated and their taxonomic af-
filiation was assigned.
Results: Amongst six sequenced samples from PG, a sediment 
sample from Khark Island represent heavy contamination with 
oil derivatives. Hormoz water and sediment samples showed 
the microbial community similar to other marine ecosystems. 
Whereas, oil contamination of the Asalouyeh and Khark wa-
ter samples was below the detection limit. The continuous ex-
posure to trace amounts of oil derivatives contamination has 
evidently shifted the expected marine microbial profile toward 
the dominance of Oceanospirillales, Flavobacteriales, Altero-
monadales, and Rhodobacterales orders. Exposure to oil con-
tamination supposedly triggers selective enrichment pressure 
on the local microbial community favouring those capable of 
degradation. Exploring the metabolic profile of reconstructed 
MAGs shows that Khark sediment sample contains MAGs with 
oil-degrading ability affiliated to Immundisolibacter, Roseo-
varius, Lutimaribacter, and Halomonas genera. The presence of 
enzymes involved in the degradation of various hydrocarbons 
e.g. xylene, toluene, carbazole, catechol, phenylacetate and cy-
mene was also confirmed in the genomic content of the recon-
structed MAGs.
Conclusion: long-standing trace oil contamination can impose 
a consistent selection pressure on the microbial community. 
This continuous exposure to trace oil derivatives contamina-
tion similar to oil spill events changes the microbial community 
composition. In both cases the community composition con-
verges towards higher dominance of oil-degrading constituents.
Keywords: Persian Gulf, Metagenomics, Metagenome Assem-
bled Genomes

O-50: PET biodegradation

Sahar Shirvaninaghani

Email: s.shirvani1992@gimail.com

Background and Aim: Polyethylene terephthalate (PET) is a 
high-molecular-weight thermoplastic polymer consisting of di-
ethyl terephthalate (DET) monomers of terephthalic acid (TPA) 
and ethylene glycol. This polymer is one of the most widely 
used plastics in the world with applications in industries such 
as packaging, furniture, body implants. Due to the high con-
sumption of these polymers and features of this polymer such 
as non-degradability, resistance to moisture and high durability, 
PET accumulates in nature and is eventually consumed as mi-
croplastics by fish and other aquatic organisms. PET therefore, 
enters the food chain with negative effects on human and ani-
mal health as well as dire environmental consequences. Only 
few bacteria and fungi have been identified that are capable of 
PET degradation. Most of the bacteria identified with the ability 
to degrade PET belong to gram-positive of Actinobacteria. The 
enzymes involved in PET degradation are often α/β hydrolases 
like cutinase.
Methods: In this study, the ability of PET degradation by Ac-

tinomycetes capable of degrading polyethylene (PE) was as-
sessed. Samples were cultured in LB broth medium, incubated 
in 37˚c and 157 rpm for 48 hours and centrifuged at 7000rpm 
for 10 min. The pellet was washed several times with Bushnell 
Hass (BH) broth medium and inoculated in 30 cc this medium. 
PET films were cut in 2x3 cm sizes and shaken in 70% ethanol 
for 1 hour. These films were then placed in inoculated BH broth 
medium and incubated in 37˚c and 157 rpm for 70 days. The 
growth of bacterial cells on PET films and degradation of PET 
were evaluated with SEM imaging. Result and Discussion: Ac-
cording to the SEM images, bacterial isolates K2, T2, K1, K3, 
Y2, T5, Y3, T3, T1, Y1 (Figure 1) and fungal isolatesY3C, T1F 
of (Figure 2) formed biofilms and degraded PET films.
Results: According to the SEM images, bacterial isolates K2, 
T2, K1, K3, Y2, T5, Y3, T3, T1, Y1 (Figure 1) and fungal iso-
latesY3C, T1F of (Figure 2) formed biofilms and degraded PET 
films.
Conclusion: It seems that Actinomycetes are capable of PET 
degradation and further study of their mode of action via de-
grading enzymes can be useful. Figure 1: Growth of samples 
on PET film after 70 days: a:K2,b:T2, c:K1, d:K3, e:Y2, f:T5, 
g:Y3, h:T3, i:T1, j:Y1, k:Y3c, l:T1F, m:blank
Keywords: PET _ biodegradation _ actinomycets
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Background and Aim: Invasion and metastasis of the blad-
der tumor to other organs significantly reduce the survival of 
patients. Investigating the molecular and cellular mechanisms 
of cancer that are responsible for cellular invasion is one of the 
most promising ways to invent new therapies. Some intracel-
lular molecules, such as GRP78, MMPs, microRNA, which 
play key roles in promoting tumor growth, metastasis, invasion 
and tissue degradation have been identified as molecular tar-
gets. Previous researches have indicated that miR-181a down 
regulates GRP78 mRNA by targeting its 3′UTR. The aim of 
this study was to investigate the effect of miR-181a construct 
on targeting GRP78 and consequently studying its effects on 
growth, migration and metastasis in 5637 cells line.
Methods: The sequence of microRNA was designed and then 
synthesized and cloned into the AAV vector. Then, successful 
clones were transferred to the 5637 cell line by lipofectamin 
2000, expression of GRP78, MMP-2, MMP-9, TIMP-1, TIMP-
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2 genes and 5637 cell’s proliferation and migration rate were 
measured by RT-qPCR, MTT and scratch assay methods re-
spectively. Moreover gelatin zymography was performed to 
investigate MMP-2 and MMP-9 gelatinolytic activities.
Results: Data showed that miR-181a, GRP78 and MMP-2 
transcripts increased and expression of MMP-9, TIMP-1 and 
TIMP-2 genes decreased, when compared to controls. The re-
sults of wound scratch assay and its analysis showed that miR-
181a significantly reduced migration of 5636 bladder cancer 
cells. There was no toxicity associated with miR-181a in cul-
tures. Gelatin zymography analysis revealed that transfection 
of miR-181a caused meaningful increase in the activities of 
MMP-2 and MMP-9.
Conclusion: Our data clearly demonstrated that the miR-181a 
reduced invasiveness and migration of 5637 bladder cancer 
cells regardless of increased activities of MMP-9 and MMP-2.
Keywords: 5637 cancer cell, miRNA-181a, GRP78, MMP-2, 9
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Background and Aim: Tumor angiogenesis allows tumor cells 
to grow and migrate toward the bloodstream and initiate the me-
tastasis process. The interactions of vascular endothelial growth 
factors (VEGF) A and B, as the important regulating factors 
for blood vessel growth, with VEGFR1 and VEGFR2 trigger 
angiogenesis process. Thus, preventing these interactions led to 
the effective blockade of VEGF/VEGFRs signaling pathways.
Methods: In this study, the inhibitory effect of a 23-mer linear 
peptide (VGB4), which binds to both VEGFR1 and VEGFR2, 
on VEGF-stimulated highly metastatic human breast cancer cell 
MDA-MB-231 proliferation and migration was examined us-
ing MTT and wound healing assays. Likewise, to further assess 
the anti-migratory potential of VGB4, Human Umbilical Vein 
Endothelial Cell (HUVEC) wound healing assay was carried 
out at later time points (48 and 72 h). In addition, downstream 
signaling pathways of VEGF involved in mediating cell migra-
tion and invasion were investigated by quantification of mRNA 
and protein expression levels using real-time quantitative PCR 
and western blot in 4T1 tumor tissues and MDA-MB-231 cells.
Results: The results of our work revealed that VGB4 signifi-
cantly impeded proliferation and migration of MDA-MB-231 
cells, in a dose- and time-dependent way, and migration of HU-
VECs for a prolonged time. A statistically significant reduction 
of the transcript level of focal adhesion kinase (FAK), Paxillin, 
matrix metalloproteinase-2 (MMP-2), RAS-related C3 botuli-
num substrate 1 (Rac1), P21-activated kinase-2 (PAK-2) and 
Cofilin-1 was observed in VGB4-treated 4T1 tumor tissues. 
The protein level of phospho-VEGFR1, phospho-VEGFR2, 
Vimentin, ?-catenin and Snail was markedly decreased in both 

VGB4-treated MDA-MB-231 cells and VGB4-treated 4T1 tu-
mor tissues as evidenced by western blotting.
Conclusion: The obtained results, plus our previous studies, 
confirm that dual blockage of VEGFR1 and VEGFR2, due to 
the inactivation of more signaling mediators, has the prominent 
role in suppressing tumor growth and metastasis.
Keywords: VEGF, VEGFR1, VEGFR2, Antagonist peptide, Mi-
gration, Metastasis
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Background and Aim: Based on recent studies, new therapeu-
tic strategies have been developed for cancer treatment using 
microRNAs (miRNAs). With this view, miRNAs manipulating 
techniques can be considered as novel therapeutic prospects 
for cancer treatment. In this study, we evaluated the expression 
of miR-4301 in human lung cancer cell lines and investigated 
its potential role in cell proliferation and tumor suppression on 
non-small cell lung cancer (NSCLC) cells.
Methods: We used quantitative real-time polymerase chain re-
action (qRT-PCR) to examine the level of miR-4301 expression 
in human lung cancer cell lines (A549, QU-DB) and non-ma-
lignant lung epithelial cells (HFLF-PI5). Then, we investigated 
the effect of miR-4301 by transfecting it into these cell lines and 
probing for cancer cell viability and apoptosis using the MTT 
assay, flow cytometry and immunofluorescence staining.
Results: Our results showed that the expression level of miR-
4301 was significantly reduced in human lung cancer cell lines 
(P<0.001). When miR-4301 was transfected in lung cancer 
cells, their cell proliferation was suppressed and apoptosis in-
duced. This decline in cell survival was confirmed by the MTT 
assay. Transfection of miR-4301 caused an increase in early and 
late apoptotic cells in all lung cancer cell lines tested.
Conclusion: Our findings show that miR-4301 may act as a 
lung cancer suppressor through targeting of proteins involved 
in cell proliferation and survival. For this reason, targeting 
miR-4301 may provide a new strategy for the diagnosis and 
treatment of patients with this deadly disease. This article is 
protected by copyright. All rights reserved.
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Background and Aim: Age-related macular degeneration 
(AMD) is the most common cause of irreversible blindness 
among the elderly population. The current treatment options for 
AMD include intravitreal injection of anti-vascular endothe-
lial growth factor (anti-VEGF). However, clinical experiences 
demonstrate that the efficacy of such therapies is limited due to 
overlapping and compensatory alternative angiogenic pathways 
which culminate to escape mechanisms. sFLT01 is a novel fu-
sion protein that consists of the VEGF/PlGF (placental growth 
factor) binding domains of human VEGFR1/Flt-1 (hVEGFR1) 
which are fused to the Fc portion of human IgG (1) through a 
polyglycine linker. 
Methods: We investigated sFLT01 molecule structural compo-
nents via bioinformatics tools and achieved to its amino acid and 
nucleotide sequences. We augmented the nucleotide sequence 
of sFLT01ʹs by another genetic syntax, against to a nominated 
antigenic factor. So, we analyzed the secondary and tertiary 
structures of the cognate tri-specific molecule with swissmodel 
and i-tasser. The best models were applied in protein-protein 
docking analysis with cluspro. The cloning process of the con-
struct was performed in the AAV2 vector and the result was 
confirmed by conventional PCR and restriction enzyme diges-
tion. RNA extraction and culture condition media collection 
were performed following the transfection of HEK293T cell 
line by AAV2-SFN0011. Expression of the gene of interest and 
its protein output was evaluated by PCR and western blotting 
respectively. To confirm the functional anti-angiogenic potency 
of the protein, tube formation assay, Phospho-Tie2 assay, and 
Ang2-Tie2 interaction ELISA was performed.
Results: We designed, constructed, and produced a sFLT01-
based novel tri-specific molecule (SFN0011) that targets 
VEGFA, PLGF, and a third party angiogenic factor that could 
efficiently inhibit tube formation, Tie2 phosphorylation and 
Ang2-Tie2 interaction in vitro.
Conclusion: We propose that targeting various angiogenic 
pathways by SFN0011 may be a fundamental approach in de-
velopment of next generation antiangiogenic therapeutic drugs 
for age-related macular degeneration and other related diseases.
Keywords: Age-related macular degeneration, Angiogenesis, 
sFLT01, SFN0011, VEGF, Resistance
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Background and Aim: Gastric cancer is one of the most im-
portant gastrointestinal cancers and the leading cause of death. 
MicroRNAs, as significant cellular regulators by affecting their 
target genes, are involved in growth, apoptosis, differentiation 
and cell proliferation.in the present study, miR-4422 was se-
lected as a new class of miRNAs discovered for replacement 
therapy.
Methods: In this study, the KATO Ш cell line cultured as a hu-
man gastric adenocarcinoma cell. miR-4422 was analyzed by 
bioinformatics analysis and its target genes and biological path-
ways were also identified miRNA mimic miR-4422 was per-
formed by transfection it into the KATO Ш cells. Eventually, 
modification in migratory and proliferative potential of the cells 
were respectively examined by wound healing and 3-(4,5-di-
methylthiazol-2-yl)-2,5--diphenyl tetrazolium bromide (MTT) 
assays. Furthermore, to recognized apoptosis occurrence in the 
transfected cells, 4',6-diamidino-2- phenylindole (DAPI) stain-
ing was used and Annexin-pi assay was used to measure the 
apoptosis and necrosis by flow cytometry. Moreover, the level 
of expression the target genes of miR-4422 such as MAPK8, 
SMAD2, SMAD4, SMAD8, GRB2 and PTPN3, were assessed 
by quantitative Real-Time PCR(qRT-PCR).
Results: According to the result, a decreased migratory poten-
tial and viability were perceived for the miR-4422 transfecting 
cells. In addition, MAPK8, SMAD2, SMAD4, GRB2, were sig-
nificantly downregulated in the transfected cell with miR-4422. 
however, SMAD8 and PTPN3 were not significantly downreg-
ulated in the transfected group compared to the control group.
Conclusion: In summary, therapeutic and prognostic modali-
ties so significant in gastric cancer. miR- 4422 replacement 
would be considered as an impressive strategy for the manage-
ment of gastric cancer and lessening its invasive features.
Keywords: Gastric cancer, KATO Ш cell line, apoptosis, metas-
tasis, microRNA replacement therapy, mir-4422 transfection
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Background and Aim: Aptamers are high potential molecu-
lar tools for diagnostic and therapeutic application. Aptamers 
are ssDNA or RNA oligonucleotides that could bind to a wide 
range of biological targets by forming three-dimensional struc-
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tures. Aptamers are isolate during process called "SELEX". 
One of the goals of aptamers is detect and neutralize toxins. En-
dotoxin or Lipopolysaccharide (LPS) is part of outer membrane 
of Gram-negative bacteria. Endotoxin exposure, even at low 
concentration, has many detrimental effects on human health 
such as direct effect on the platelets. Inflammation caused by 
endotoxemia could lead to change in the number and structure 
of platelets. It could be considered as a predictive factor in clini-
cal course of treatment and affect patient's mortality. In the pre-
sent study, the specific aptamers isolated against LPS of E.coli 
ATCC 10536 to observe platelet change.
Methods: DNA library is prepare and asymmetric-PCR set up 
for aptamers. After LPS Purification, DNA library was exposed 
to LPS and 12 rounds of SELEX were performed by affinity 
chromatography. The ELISA assay was used to determine the 
highest affinity of isolated LPS-aptamer. Finally, the effect of 
aptamers checked in vivo in male adult rats.
Results: Platelet analysis of the animal have indicate that puri-
fied LPS had deleterious effect on platelet, including a decrease 
in platelet count (thrombocytopenia), increase in the mean 
platelet volume (MPV) and platelet distribution width (PDW). 
In the other hand, in aptamer recipients, platelet factors observe 
in the normal range.
Conclusion: Observation of platelet factors close to the control 
group in aptamer recipients propose the isolated aptamers are 
able to bind its target (LPS) optimally and thereby reduce the 
deleterious effects of LPS on platelets. The results indicate the 
neutralization potential of isolated aptamers against LPS.
Keywords: Aptamer, SELEX, endotoxin, LPS, platelet
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Background and Aim: Alkaline phosphatase (AP) is a group 
of hydrolases that remove the phosphate group from proteins, 
nucleotides and alkaloids (dephosphorylation). Moreover ana-
lytic detection in competitive immunoassays is carried out with 
primary or secondary antibodies that are labeled with sensi-
tive reporter molecules like AP. An attractive alternative to the 
chemical coupling of these antibodies is the construction of ge-
netically engineered fusion proteins consisting of an enzyme 

and a specific antibody (scFv). In other hand due to the exten-
sive damage of fig disease to fig gardens caused by fig mosaic 
virus (FMV), identifying and removing infected seedlings and 
trees is the first step to combat this disease. Accordingly, in this 
study recombinant antibody of FMV fused to AP protein was 
produced for direct detection of mentioned virus in infected 
samples.
Methods: Gene expressing specific FMV recombinant anti-
body fused to AP (scFv-AP) was initially cloned in pET26b 
bacterial expression vector. The construct was transformed to 
E.coli (BL21 strain) and cells were inoculated in 2xTY medium 
containing kanamycin (50µg / ml). Induction was performed by 
addition of IPTG to a final concentration of 1mM for overnight 
at 30°C while shaking. Expression of (scFv-AP) constructs 
was investigated by electrophoresis on SDS-PAGE and West-
ern blotting. Finally, specificity of prepared recombinant scFv-
AP antibody against naturally infected plants was evaluated 
through indirect ELISA and dot blot assays.
Results: The results of colony PCR, sequencing and SDS-
PAGE confirmed to recombinant (scfv-AP) construct was pre-
cisely cloned and expressed in the pET26b expression vector 
in a right reading frame of the histidine sequence. Furthermore 
direct detection of FMV in infected figs and FMV recombinant 
protein by ELISA, western and dot blotting indicated to the suc-
cessful fusion of recombinant antibody to AP protein.
Conclusion: in this study for the first time, recombinant anti-
body of FMV which can be used for rapid and direct detection 
of infected samples and FMV recombinant protein by ELISA, 
western and dot blotting is produced. Compared to the mono-
clonal antibodies of mentioned virus, the monoclonal antibody 
conjugated has a faster detection, accurate, more sensitive and 
affordable.
Keywords: Alkaline phosphatase, fig mosaic virus,recombinant 
antibody, (scFv-AP) constructs, western blotting.

O-58: A new piRNA-based biomarker for the HER2 status 
in breast cancer

Mina Tolou-Ghani1, Somayeh Hamd-Ghadareh2, Saeid 
Rahmani3, Ali Sharifi-Zarchi3, Seyed Javad Mowla1*

1. Genetics Department, Biological Sciences Faculty, Tarbiat 
Modares University, Tehran, Iran
2. Chemistry Department, Faculty of Science, University of Kurdis-
tan, Kurdistan, Iran
3. Computer Engineering Department, Sharif University of Technol-
ogy, Tehran, Iran
Email: minatolou@yahoo.com

Background and Aim: Breast cancer is the most common 
leading cause of cancer deaths in women worldwide. It is clas-
sified into four molecular subgroups based on the presence of 
estrogen and progesterone hormone receptors and human epi-
dermal growth factor receptors. Each subtype manifests differ-
ent prognosis, aggression and response to available therapies. 
Trastuzumab, an anti-HER2 antibody, is used for breast cancer 
treatment in patients with HER2 overexpression or gene am-
plification. Since this drug is specific to one subtype of breast 
cancer, determining the subtype is critical in disease manage-
ment. Current methods for detecting the HER2 amplification 
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status are not completely efficient so it seems that introducing 
a new method is necessary. Small non-coding RNAs are stable 
and detectable in biological fluids, thus they can be good bio-
marker candidates. Therefore, the first step of our study was to 
search for small ncRNAs within the region that co-amplified 
with HER2.
Methods: In this study, we first performed bioinformatics anal-
ysis for the expression of a piRNA within the HER2 (which we 
called HerPir) in three miRSeq datasets (GSE68085, GSE56134 
and E-MTAB-4539). To confirm bioinformatics results, HER2 
positive and negative breast cancer tumour specimens were col-
lected. RNA was extracted and probed using HerPir probe and 
the HerPir concentration was assessed.
Results: The results of miRSeq datasets analysis demonstrated 
a significant difference in the level of HerPir between posi-
tive and negative HER2 samples and its expression elevated in 
HER2+ and IHC+3 samples. The results of HerPir expression 
analysis in tissue samples also confirm these results and indi-
cate a very significant difference of HerPir level with P-value < 
0.0001 between HER2 positive and negative samples.
Conclusion: To evaluate the ability of this piRNA to identify 
HER2 status of tumours as a sensitive biomarker, ROC curve 
was plotted. Based on the bioinformatics and experimental re-
sults and area under the ROC curve (AUC) which was 1, it can 
be claimed that HerPir can be an accurate and sensitive bio-
marker to determine HER2 status of tumours.
Keywords: Breast cancer, HER2 status, Biomarker, HerPir 
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Glioblastoma Multiforme (GBM) is the most aggressive human 
brain tumor, with an overall median survival of 13.5 months. 
Despite intensive treatment, GBM often shows chemo- and ra-
diotherapy resistance, which inevitably result in tumor relapse. 
A growing body of evidence shows that a sub-population of 
Glioblastoma Stem Cells (GSCs) may play a pivotal role in 
GBM tumorigenesis, as well as in therapeutic resistance and 
relapse. A potential strategy to improve the outcome of GBM 
patients could be the selective inhibition and eradication of 
GSCs, which can result in sensitization to therapy and tumor 
regression. Here, we characterized the functional activity of the 
RNA aptamer 40L and its truncated form A40s, which selec-
tively bind GSCs. We demonstrated that 40L and A40s can in-
hibit proliferation, migration, and self-renewal and promote dif-
ferentiation of GSCs by targeting the receptor tyrosine kinase 
EphA2, an innovative potential marker of GSCs. Also, we dem-
onstrated that A40s can bind EphA2-carrying exosomes from 
GBM cells in culture and from the serum of GBM patients. The 
results of our work open the possibility to use 40L and A40s as 

targeted therapeutic agents for GBM through the selective inhi-
bition and eradication of GSCs, as well as a diagnostic tool for 
the detection of GBM-derived circulating exosomes.
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Background and aim: Nucleic acid therapeutics, including 
siRNAs and miRNAs/antimiRs, are emerging highly promis-
ing molecules for the precise treatment of refractory aggressive 
GBM. As matter of fact, transcription factors and micro-RNAs 
essential to maintain the tumor initiating capacity of GSCs and 
the ability to invade the normal brain have been described as 
potential therapeutic targets (including signal transducer and 
activator of transcription-3, STAT3, and miR-10b). However, 
the need for precise and safe targeted cell delivery and the lack 
of effective drugs to eradicate GSCs has revealed this as a chal-
lenging objective. In the last decade due to their high affinity 
for specific ligands, high intra-tumor penetration and chemi-
cal flexibility, short single-stranded nucleic acid aptamers are 
emerging as very attractive carriers for various therapeutic oli-
gonucleotides.
Method: In order to develop a combined strategy enabling to 
target both the stem-like and the adherent bulk tumor cells, as 
targeting moieties to drive RNA drugs here we used two aptam-
ers ligands for two receptor tyrosine kinase (RTKs) in combi-
nation. The first, named Gint4.T that binds to and antagonizes 
the RTK, PDGFRβ, overexpressed in GSCs; the second, named 
GL21.T that binds to and antagonizes the RTK, AXL, overex-
pressed and involved in several tumor types including GBM. 
STAT3 has been reported as key regulator of the highly aggres-
sive mesenchymal GBM subtype and of survival and propaga-
tion of GSCs. Using the Gint4.T aptamer, we recently designed 
a novel aptamer-siRNA chimera (AsiC, Gint4.T-STAT3).
Results: Because of the pivotal role of STAT3 in maintain-
ing the tumor initiating capacity of GSC population and tumor 
relapse, here we explored the potential of Gint4.T-STAT3 to 
inhibit the STAT3-dependent gene expression impairing the 
stem-like GSCs phenotype. Further, we show that Gint4.T-
STAT3 synergizes with a chimera containing the anti-Axl ap-
tamer GL21.T linked to the single chain antagonist of miR-10b 
(GL21.T-10b) to effectively and specifically prevent patient-
derived GSC function and expansion.
Conclusions: Results highlight the potential of the combined 
treatment with two complementary chimeras as a highly effec-
tive and selective inhibitor of GBM tumor growth and dissemi-
nation.
Key Words: cancer, aptamer, therapeutic, si/miRNA delivery, 
DNMT1
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The nanotechnology has been an emerging field with excep-
tional potentials in biological applications including drug deliv-
ery systems as well as nanodevices. With all these applications, 
the safety of nanoparticles is a matter of debate and it is being 
intensively investigated. The cytotoxicity and the genotoxicity 
of nanoparticles are the major area of interest in these research. 
Furthermore, various structure of nanoparticles as well as their 
coating and decorations have used as nanocarriers for drug de-
livery. Therefore, the toxicity and the safety of these nanocari-
ers are the major concern in novel drug therapy. We will discuss 
the diversity of toxic responses with regards to cytotoxicity and 
genotoxicity in various cells.
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Nanotechnology research has grown exponentially over the 
past decade, and increasingly nanomatarials find applications 
in commercial products ranging from sunscreens, wall paints 
to scratch-resistant sunglasses. Nanotechnology development 
have led to significant advances across a broad range of elec-
tronic, medical and environmental applications such as na-
nosensor, drug delivery or tissue engineering and water treat-
ment, environmental sensing and remediation.
Due to their odd shapes, high reactivity, size-dependent mass 
and volume and surface ratios of these materials, their effect on 
the living organism cannot simply be predicted. These unusual 
chemical behaviors also indicate an unknown amount of poten-
tial for health or environmental hazards.
Inhaled nanoparticles can be deposited through the respiratory 
tract and human lungs. Nanoparticles can move through lungs 
to other organs, such as the brain, liver, and may enter the fetus. 
Nanoparticles can enter the body along the surface of the skin, 
lungs and gastrointestinal tract. This may generate free radicals, 
which can cause cell damages followed by genotoxicity. In ad-
dition, they can cross the cell membrane of living organisms 
and may interact with biological systems. This has necessitated 
the development of place to harmonized research, regulation 
and governance on nanomaterial to ensure human and environ-
mental safety.
With regard to health, safety, and environmental concern of 
nanotechnology, Iran Nano Safety Network (INSN) under the 
auspices of Nanotechnology Standardization Committee of Iran 
Nanotechnology Initiative Council (INIC) was established in 
early 2011. The goal of this network is to provide an appropriate 
environment for interested scientists, researchers and relevant 
institutions in the country to join the network with the aim of 
creating convergence in their activities in the context of specific 
plans managed by the network for the development of stand-

ards, guidelines, and regulations for safety and environmental 
issues of nanotechnology.
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Background and Aim: Gene therapy has become a promising 
remedy to treat disease by modifying the person’s genes. The 
therapeutic potential of related tools such as CRISPR-Cas9 de-
pends on the efficiency of delivery to the targeted cells. Numer-
ous transfection reagents have been designed and lots of efforts 
have been devoted to develop carriers for this purpose.
Therefore, the aim of the present study was to develop novel 
cholesterol-rich lipid-based nanoparticles to enhance transfec-
tion efficiency and serum stability.
Methods: We constructed two-, three- and four-component 
cationic liposomes (CLs) to evaluate the combined effect of 
cholesterol domain and DOPE, a fusogenic lipid, and the PEG 
moiety location inside or outside of the cholesterol domain 
on transfection efficiency and other properties of the particle. 
Lipoplex formation and pDNA entrapment were assessed by 
gel retardation assay at different N/P ratios (3, 5, 7). Physico-
chemical characteristics, cytotoxicity, serum stability, and en-
dosomal escape capability of the lipoplexes were studied and 
transfection potential was measured by firefly luciferase assay. 
Next, HEK293 cell line stably expressing GFP was utilized to 
demonstrate the editing of a reporter through Cas9 and sgRNA 
plasmids delivery by the selected CL formula, which showed 
the highest transfection efficiency.
Results: Among the designed CLs, the four-component formu-
la [DOTAP/DOPE/cholesterol/Chol-PEG] showed the highest 
rate of transfection at N/P 3. Finally, the transfection of Cas9/
sgRNA by this formulation at N/P 3 resulted in 39% gene-edit-
ing efficiency to knockout GFP reporter. The results also show 
that this CL with no cytotoxicity effect can totally protect the 
plasmids from enzymatic degradation in serum.
Conclusion: The novel PEGylated cholesterol domain lipoplex 
providing serum stability, higher transfection efficiency, and en-
dosomal release can be used for in vivo Cas9/sgRNA delivery 
and other future gene-therapy applications.
Keywords: cationic liposomes, cholesterol domains, PEGyla-
tion, Cas9/sgRNA delivery
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As the science of nanomedicine advances, new aspects regard-
ing its benefits and possible harms are unraveled. In addition, 
the use of nanotechnology in industry has made the population 
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prone to a variety of nanomaterials more than ever. It is thus im-
portant to be assured that these novel nano-therapeutics and in-
dustrial nanomaterials are not of any harm to the human health. 
Inflammation is part of the complex biological response of the 
tissues to the invading pathogens and in the development of 
cancers, auto-inflammatory, metabolic, and neurodegenerative 
diseases. Inflammasomes are among the first multiprotein struc-
tures that sense nanoparticles and establish an inflammatory re-
sponse which can later cause a novel form of cell death called 
Proptosis. This response is dependent on physicochemical and 
acquired biological features of nanoparticle (e.g. size, shape, 
composition of bio-corona on the surface of nanoparticles). 
Further research must be concentrated on how nanoparticles 
are capable of activating inflammasomes and how the inflam-
masome-based responses can be reduced by tailored design and 
synthesis of nanomaterials.
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Over the last decade, nanotechnology has found particular in-
terest among scientists as well as industry because it enables 
obtaining materials showing outstanding properties. Such ma-
terials include, for example, silver and gold nanoparticles, as 
well as zinc oxide and titanium oxide nanoparticles, despite 
their toxic effects, have caused its usage in various fields of 
industry, healthcare, medicine and agriculture to increase. Con-
sequently, every day each of our cells and biomolecules are ex-
posed into nanoscale products and technologies. For example, 
clothing containing nanoparticles (silver for its antibacterial 
effect or titanium dioxide for shining and self-cleaning proper-
ties), MRI resolution marker, packaging and hygienic creams 
and lotions and even toys. What happens in this contact? Our 
results showed that nanoparticles cause the loss of the original 
properties of biomolecules and organelles. This denaturation is 
a result of the formation of the corona on the surfaces of na-
noparticles and causes the decrement of nanoparticle activity 
and features. Biomolecules (Proteins, DNA and RNA) interact 
with nanoparticles through either a weak interaction bond (soft 
corona) or a strong interaction bond (hard corona). This interac-
tion, causes variations in the biomolecules first/secondary/third 
structure and a drastic decrease in its activity. As well as the 
biomolecules, the interacted metal and metal oxide loss their 
biological activity, stability, and precipitate. The results sum 
up in the fact that, the effect of nanoparticles and biomolecules 
should be identified and accurately understood prior to their us-
age. The effects of nanoparticles on biomolecules have been 
shown to reduce the activity of both itself and the biomolecules.
Keywords: Metal and metal oxide Nanoparticles, Biomolecules, 
CORONA formation, Toxicity.
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Background and Aim: Nano-formulation of herbal active in-
gredients is a very effective way to increase the efficacy of these 
treatment methods and optimize them. The purpose of this type 
of formulation is to increase the effectiveness, permeability to 
tissue, targeted drug delivery and reduce the dose of the active 
ingredient, which significantly reduces side effects and dura-
tion of treatment. In this study, we formulated the main active 
ingredient of Curcuma longa (curcumin) as a complete extract 
to use it as a powerful antioxidant in the treatment of multiple 
sclerosis patients. The resulting nano-formulation was tested on 
70 patients with recurrence and improvement of MS.
Methods: We used our nano curcumin (Curcuden®) as 1 gr soft 
gelatin capsules each containing 70 mg dendrosomal Turmeric 
extract.10 RRMS patients were administered with Curcuden®, 
210 mg/day, and their clinical data containing EDSS and MRI 
were assessed before and after treatment. Also their blood lev-
els of pro and anti-inflammatory cytokines were assessed with 
real time PCR technique.
Results: Our Data revealed that Curcuden® reduces EDSS and 
formation of new lesions in CNS and alters the profile of cy-
tokines in favor of anti-inflammatory in these patients.
Conclusion: This study showed that curcumin nano-formula-
tion can enhance curcumins bioavailability by increasing solu-
bility and thus improves its therapeutic properties such as anti-
inflammatory effects and reducing lesions in CNS. This result 
can be used to help treat most neurodegenerative diseases that 
result from inflammation of the nervous system.
Keywords: Nano-formulation, Curcuden®, Multiple Sclerosis.
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Background and Aim: Toxicological studies of atmospheric 
nano particles (NPs) showed that NPs consistently induced 
mild yet significant pulmonary inflammatory responses and ex-
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trapulmonary organs. It was reported that NPs are inhaled deep 
into the body leading to high deposition in the alveolar and res-
piratory tract regions. Reliable characterization of nanoparticles 
in the air is vital for developing toxicological assessments. The 
aims of this study are characterization of atmospheric airborne 
particles (from micro to nano) by a new device sampler and 
investigation of cytotoxicity of one of the main natural elements 
in ultra-fine section.
Methods: A simulation device was manufactured based on 
the mechanisms of sedimentation of suspended particles in the 
lungs. Atmospheric particles were collected by size (from 10µm 
to 50nm) in 8.5 l/m flow rate. Samples from each stage was ana-
lyzed by SEM-EDX. Elemental content and particle size distri-
bution were investigated. Cytotoxicity of silica nanoparticles as 
one of the main elements investigated in human lung epithelial 
(A549) cells by cell viability (MTT assay).
Results: Nanoparticles are mainly in the agglomeration and ag-
gregation forms. Some elements such as: Si, Ti, Mg, P, S, Al, 
Fe, Pb, V were detected (in a sand mine atmosphere) in alveolar 
parts by the lung simulation method. The half maximal inhibi-
tory concentration of SiO2 NPs on (A549) cells is 1.6 mg/ml.
Conclusion: Toxic elements in nanometer size can penetrate 
into alveolar parts of the lung and characterizations and further 
studied are very essentials.
Key words: Respiratory toxicity, Simulation, Nano, Particulate 
matter

O-68 The question of genetic safety for Nano materials
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Modern nano-science and nano-technology have shown as 
one of the most promising technologies of the 21st century 
that enable novel applications in a wide range of fields, from 
chemistry, physics, and biology, to medicine, engineering, 
and electronics. The passion and excitement, as well as ben-
efits from the application of this field, has soon extended the 
number of nano-materials users and distribution in human 
society. The fantasy of new benefits from the same known 
materials in smaller nano sizes fooled both the scientists and 
the public for the safety of their use for the human being and 
the ecosystem. The fact, however, is that a change of size so 
dramatically would definitely change all of physico-chemi-
cal properties of the maters, result in significant alterations 
of their biological effects. This might include the absorption, 
biomolecular binding, cellular penetrations, and accumula-
tion, as well as different biochemical pathways modifications 
that will result in many new biological outcomes including 
toxicities. Our initial published investigation of the individu-
als working with nano-materials, or working close to such 
facilities has warned many health issues, especially in their 
skin, lung, eyes, GI and nervous system (Ashtarinezahd et 
al.). We have conducted a systematic review of more than 
200,000 documents published in relation to this field to inves-
tigate the dept and potential mechanisms involved. Surpris-

ingly, more than 6000 documents might systematically be 
correlated to the potential genetic effects of various nanoma-
terial for such a short period of time from their global exten-
sive use. Significantly, alterations in the expression of many 
vital genes including IL4, IL13, IL6 ، IL18 ، IL1 β ،IL5 ، 
IFN-γ ،TNF-α, TSLP, NFKB, HMOX1, SOD3, GSTA1, and 
GPx might well justify the dermal problems particularly At-
opic dermatitis and/or eczema, and the lung problems specif-
ically the Chronic Obstructive Pulmonary Disease (COPD) 
syndromes, as well as the immune system deficiencies with 
the application of nanomaterial in the investigated human, 
animal, and the cellular models. Scientists and human so-
ciety need to be warned on the importance of defining any 
nano-chemical as a new identity to perform all required bio-
logic safety tests before their possible use.

Plant Genetics

O-69 Evaluation of Genetic Diversity in Different Basil 
Lines (Ocimum basilicum L.)
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Background and Aim: This experiment was conducted to in-
vestigate the genetic diversity and the degree of kinship rela-
tionship among different basil lines using ISSR markers.
Methods: For this experiment, 45 different basil linens (includ-
ing indigenous Iranian and Swiss and American native) were 
used. First, DNA of plant samples was extracted by CTAB 
method. Then, the quantity and quality of the extracted sam-
ples were investigated by spectrophotometer and horizontal gel 
electrophoresis. Then 9 ISSR markers were selected and used 
in polymerase chain reaction (PCR) to amplify DNA fragments. 
Finally, the amplified DNA samples were transferred to ethidi-
um bromide solution on a gel electrophoresis apparatus. Finally 
we moved to the gel duck machine for shooting. The bands 
were then scored according to the photographs taken from dif-
ferent samples.
Results: In this study, according to the bands obtained from 
ISSR marker system, 101 gene loci were examined, 64 of which 
were polymorphic. This marker system produced 65.5% poly-
morphism and, on average, seven polymorphic gene loci. The 
results of the PIC statistics of each primer also showed that the 
highest content of polymorphic information in ISSR marker 
system belonged to primer five and the lowest value belonged 
to primer two with values of 0.34 and 0.15, respectively. The 
mean polymorphism information in the ISSR marker system 
was 0.22. The results of the MI statistic of each ISSR marker 
also showed that the highest MI belonged to primer 10 and the 
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lowest amount to two primers with values of 4.7 and 1.55, re-
spectively. Also, the mean MI information in the ISSR marker 
system was 3.05.
Conclusion: Genetic variation analysis in 45 different lines of 
basil showed that, Isfahan 231, Varamin 12, Green-Birjand 11, 
Malayer 32 had the most similarity to each other, while Isfahan 
432 and Green-Birjand 21 has the least amount of similarity 
to each other as well as to others. The relatively low level of 
polymorphism was obtained between different basil lines using 
ISSR marker systems. The similarity coefficients of the ISSR 
marker were 0.64 to 0.99, respectively, and 65% of the poly-
morphisms were typically observed among populations.
Keywords: Basil, ISSR, Molecular Diversity, PCR.
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Background and Aim: Furanocoumarins are produced in 
many plants including Apiaceae species as a class of secondary 
metabolites. Light-activated furanocoumarins react with py-
rimidine bases especially with thymine and form cross-linkage 
between two strands of DNA. Therefore they show toxicity 
and have an important role in plant defense response against 
biotic and abiotic stresses by inhibiting DNA replication and 
transcription. According to attachment of prenyl group into the 
C6 or C8 position of precursor molecule (umbelliferone), linear 
furanocoumarins, like psoralen and angular furanocoumarins 
like angelicin would be produced, respectively. During plant-
herbivore coevolution, some plants have evolved the C8 pre-
nylation pathway for generating angular furanocoumarins, in 
order to increase the toxicity of linear furanocoumarins, which 
is tolerated by insects. A membrane-bound prenyltransferase, 
which accepts two substrates: dimethylallyl diphosphate as a 
prenyl donor, and umbelliferone as prenyl acceptor, is respon-
sible for this enzymatic reaction, although this enzyme has a 
strict preference toward C6 prenylation. It is reported that con-
summation of plant extracts that contain furanocoumarins, in 
drug dosage, can cause some skin problems such as vitiligo, 
psoriasis, and even it can increase the risk of skin cancer. Here 
we tried to characterize the encoding gene of prenyltransferase 
as the key enzyme in the biosynthetic pathway of furanocou-
marins, in one of the well-known herbal medicine, Anethum 
graveolens (common name: Dill) to decrease its side effects by 
engineering of this metabolic pathway in future.
Methods: For our purpose, first, we designed two couple of 
primers (one interior and another exterior) based on the con-
served sequences of other species’ aromatic prenyltransferases. 
The exonic and intronic regions of AgPT were elucidated by 
sequencing of PCR products achieved from both genomic DNA 
and cDNA templates. Next, the expression pattern of AgPT in 
different organs of root, stem and leaf under normal and UV-
stress conditions was determined by qPCR.
Results: Results of phylogenetic and expression analysis sug-

gest that the isolated gene is encoding prenyltransferase in Dill.
Conclusion: Altogether, we could successfully characterize the 
AgPT which encodes prenyl transferase in Dill.
Keywords: furanocoumarins, prenyltransferase, Anethum gra-
veolens, vitiligo
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Background and Aim: The present study aimed to evaluate 
the Iranian melon genotypes along with some other genotypes 
under drought stress. The experiment was conducted in a rand-
omized complete block design with three replications at Borou-
jerd research station. Irrigation in both stress and non-stress 
environments up to 50 percent flowering was the same. Envi-
ronments with drought stress, irrigation, 50 percent of flowering 
to maturity and harvest the product were discontinued. The FY 
was decreased in drought stress conditions by 39% compared to 
the control. The results of PCA demonstrated that the first two 
components explained more than 68 and 65% of the total varia-
tion among the genotypes under control and drought stress con-
ditions, respectively. The development of genotypes with high 
yield under normal conditions and maintaining its yield under 
biotic and abiotic stresses is the main purpose of plant breeding 
programs in arid and semi-arid areas.
Methods: The experiment was conducted at the Agricultural 
and Natural Resources Research Campus, Borujerd, Lorestan, 
Iran (33° 55′ N, 48° 50′ E, 1620 m above sea level) during the 
growing season 2017-2018. Three randomized complete block 
designs, each with three replications, were conducted. The 
seeds were cultivated in a greenhouse under 20-24 °C and 80% 
relative humidity conditions, where the average ratios of light/
dark hours per day were 16 and 8 h, respectively. After one 
month, the seedlings were transferred at the filed condition. The 
irrigation regimes were different in the two experiments, which 
irrigation after 50 and 100 mm evaporation from a class A evap-
oration pan as the control (normal) and drought stress condi-
tions, respectively. These irrigation regimes were applied after 
flowering. The mean values were compared via the LSD test 
(Steel and Torrie, 1980). Principal component analysis (PCA) 
was conducted to identify the interrelationships among the mel-
on genotypes by the SPSS software (SPSS Inc., Chicago, IL)
Results: However, all genotypes were harvested earlier in 
drought stress condition compared to the control condition. 
Similar results were observed in other plants such as okra 
(Gunawardhana & De Silva, 2011), wheat (Mehraban et al., 
2019), and safflower (Nazari et al., 2017; Rahmani et al., 2019). 
). This finding indicates the presence of considerable genotypic 
variation in the studied melon genotypes. (P < 0.01; Table 1). 
Under control condition all characters related to the fruits in-
cluding weight, length, and width had higher values compared 
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to the drought stress condition However, some genotypes had 
higher or equal values under the stress condition compared 
to the control, such as "Ginsen Makuwa", "Samsoori –Nia-
gara", "Isabelle", "Honeydew", and "Galia-2” genotypes for 
fruit length and "Dastanbo" and "Galia2" genotypes for fruit 
width. Yildirim et al. (2009) and Widaryanto et al. (2017) re-
ported that the different levels of irrigation during the vegeta-
tive stage period of melon affect both size and weight of fruits. 
Based on these fruit weight, length, and width, “Galia2” was 
less affected by drought stress than the other genotypes. The 
largest and smallest fruit sizes were belonged to "Mamghani" 
and "Mazandarani" genotypes, respectively. According to the 
results the range of these characters under normal conditions 
were as following; fruit weight (0.02 to 5.32 kg), fruit length 
(4.16 to 33.11 cm), and fruit width (3.13 to 29.26 cm), which 
were larger than previous reports (Rad et al., 2017; Henane et 
al. 2003). These three characters were useful to separate melon 
genotypes (Rad et al., 2017; Henane et al. 2003). Similar to 
the three characters, for two other characters of fruits includ-
ing flesh thickness and skin and flesh weight the genotypes had 
fewer values under drought stress condition compared to the 
control. However, for cavity diameter character some geno-
types had higher values under drought stress compared to the 
control, such as “Dastanbo, Rishbaba, Galia1, and Galia2”. 
Ibrahim et al. (2012) reported that drought stress significantly 
decreased the four characters of melon fruits including weight, 
length, width, and flesh thickness. Flesh diameter was the most 
effective variable to estimated fruit weight followed by fruit 
length, number of days to flowering, fruit width, and cavity 
diameter (Rad et al., 2014). The present study revealed high 
levels of variation for these characters, as they were important 
for final yield, therefore the Iranian melon genotypes could be 
a useful source for breeding varieties with high yield perfor-
mance. Similar to the fruit size characters, “Galia2” genotype 
was less affected by drought stress than the other genotypes 
for flesh thickness and cavity diameter, however, the skin and 
flesh weight reduced by 40% under drought stress compared 
to the control. The largest and smallest leaf size was observed 
in “Soskisabz and Mazandarani” genotypes, respectively. In all 
the studied genotypes, both leaf characters including leaf length 
and leaf width were decreased under drought stress compared 
to the control. Similar effects by NaCl were observed, which 
salinity significantly reduced leaf area, leaf length and width 
(Solmaz et al., 2011). The inhibition of leaf size development 
under drought condition was also reported on other plants such 
as date palm (Al-Khateeb et al.,2019), soybean (He et al., 2020) 
The result of correlation analysis revealed that under control 
condition, the FY had significant positive correlations with fruit 
length, cavity diameter, flesh thickness, skin and flesh weight, 
fruit weight, and fruit width (r = 0.48, 0.66, 0.77, 0.79, 0.80, 
and 0.81, respectively; P < 0.01). In agreement with our find-
ing, Rad et al. (2010) reported that fruit size and fruit weight 
had strong positive correlations with FY. However, based on the 
results under drought stress condition, the fruit size characters 
including fruit length and fruit width did not have significant 
correlations with FY. Under both conditions, the highest corre-
lation coefficient was observed between fruit weight with skin 
and flesh weight (r = 0.99, P < 0.01). Rad et al. (2014) reported 
that fruit length and width had negative correlation with fruit 

weight, however the result of present study revealed that these 
two fruit characters had significant positive correlation with 
fruit weight under control condition (P < 0.01), but this rela-
tionship was not observed under drought stress condition. Ac-
cording to the results of PCA, under control condition these two 
characters had positive significant correlations with PC1, but 
under drought stress they had positive significant correlations 
with PC2, it seems under drought stress the source of variation 
for these two characters have changed.
Conclusion: This variation can be used for selecting high po-
tential FY and drought-tolerant genotypes. The FY was de-
creased in drought stress conditions by 39% compared to the 
control. The results showed that the highest and lowest FY were 
obtained in “Mamghani” (9.6 kg per plant) and “Mazandara-
ni” (0.36 kg per plant) genotypes at control and drought stress 
conditions, respectively. The development of genotypes with 
high yield under normal conditions and maintaining its yield 
under biotic and abiotic stress conditions is the main purpose of 
breeding programs.
Keywords: drought stress, drought-tolerant, melon, genotype
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Background and Aim: In Festuca pratensis, beside essential 
A chromosomes, 0 to 5 supernumerary B chromosomes (Bs) 
also have been reported in some genotypes. Although Bs are 
generally described as neutral with possibly negative effects on 
the host, there are some studies have shown the adaptive advan-
tages of Bs containing plants under the unfavorable conditions. 
Based on previous reports that Bs increase allelic variation by 
altering the frequency and distribution of crossovers in A chro-
mosome, they are not genetically inert and can affect regulatory 
mechanisms in the cell.
Methods: In this study, the distribution pattern of repeats in the 
genome of F. pratensis individual plants possessing 0B (−B) or 
2B chromosomes (+2B) was investigated using low pass Illu-
mina sequencing and k-mer analysis. Comparative analysis of 
the reads of -B/+2B genotypes in RepeatExplorer pipeline iden-
tified the major repetitive sequences in A and B chromosomes. 
Consensus monomers of satellite and dispersed repeats were 
identified by TAREAN. Primers specific to B chromosome re-
peats were designed using primer3 and target amplicons were 
amplified by PCR. PCR products were labeled using the nick 
translation kit and used as probes in FISH experiments.
Results: The results showed that repetitive sequences constitut-
ed 61.21% of nuclear genome of F. pratensis. The majority part 
of the repeatome was transposons that LTR retrotransposons 
accounted for 41% of repeats in the genome. Eighteen different 
satellite repeats were identified making up 3.9% of the genome 
among which two satellite were specific to the B chromosome 
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of F. pratensis. FISH confirmed the presence of these specific 
repeats on B chromosomes.
Conclusion: The identified B-specific tandem repeats can be 
used as a marker to trace the dynamics of supernumerary chro-
mosomes and provide direct insight into the cellular basis of the 
B chromosome drive mechanism in F. pratensis. Our finding 
showed that although retrotransposons play a major role in the 
formation and evolution of the Festuca genome, satellite repeats 
also have a prominent presence in this plant.
Keywords: Whole genome sequencing, repetitive sequences, 
transposons, B-chromosome, Fluorescent in situ hybridization, 
Festuca pratensis Huds.
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Background and Aim: Drought stress increases the contents 
of secondary metabolites in a wide variety of plant species. The 
present research aimed to study the effect of drought stress as an 
oxidative stress on Artemisia sieberi.
Methods: Drought stress was applied at three levels (30, 50 and 
70% of field capacity) in the greenhouse for 8 weeks. The con-
trol plants received full irrigation. The traits of leaf relative water 
content, total phenol content, total flavonoid content and anti-
oxidant capacity, antioxidant activities of catalase, peroxidase, 
ascorbate peroxidase, and superoxide dismutase were measured.
Results: Drought stress had a significant effect on relative water 
content, total phenolic content, total flavonoid content and anti-
oxidant capacity at the 5% significance level. Also, drought stress 
increased antioxidant activities of catalase, peroxidase, ascorbate 
peroxidase and superoxide dismutase. The highest total phenol 
content, antioxidant capacities and activities of ascorbate per-
oxidase, peroxidase, superoxide dismutase and catalase were ob-
served in the severe drought stress treatment. The highest total 
flavonoid content was recorded under moderate drought stress. 
Comparison of mean antioxidant capacities of the treatments re-
vealed that drought stress increased inhibition of the DPPH free 
radical. The highest percentage of DPPH radical scavenging ac-
tivity belonged to the level of drought at the 30% FC treatment
Conclusion: Applying moderate and severe periodic drought 
stress increased total phenolic content and total flavonoid con-
tent and antioxidant activities in Artemisia sieberi in this study. 
End-season drought stress prior to harvest and/or periodic 
drought stress can increase the contents of SMs in some me-
dicinal plants. The effect of accurately applying different levels 
of drought stress was assessed in Artemisia sieberi in this study.
Keywords: Artemisia, ascorbate peroxidase, catalase, Drought, 
peroxidase, superoxide dismutase
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Background and Aim: Fabaceae (legumes) are the third largest 
family of angiosperms which have experienced a remarkable num-
ber of plastome rearrangements. The remarkable loss of the one of 
the plastid IR in the inverted repeat lacking clade (IRLC), a larg-
est legume lineage, is an example of genome variation in papilio-
noids. This clade comprises 52 genera and ca 4000 species divided 
into seven tribes. The existence of a diversity of changes in the 
organization and gene content of IRLC plastome have made it as 
an excellent model for genome evolution studies. High-throughput 
sequencing of chloroplast genomes has been used to gain insight 
into the evolutionary relationships of plant species. To date chlo-
roplast genomes are available for members of all tribes of IRLC 
except tribe Hedysareae. In this study, we sequenced and analyzed 
the complete chloroplast genome of Onobrychis gaubae Bornm. 
,as a member of tribe Hedysareae, using the next generation DNA 
sequencing technology and compared it with previously known 
genomes of the IRLC within Papilionoideae.
Methods: The plastome of O. gaubae was reconstructed using 
Illumina next-generation sequencing. Its structure, repetitive 
sequences, gene content and sequence divergence were com-
pared with those of other IRLC plastomes.
Results: The genome is a circular structure of 123,645 bases and 
it lacks one copy of the inverted repeat. Gene prediction revealed 
110 unique genes, including 76 protein-coding, 30 tRNA, and 
four rRNA genes. The overall GC content of O. gaubae plastid 
genome is 35.1%.The plastome is characterized by loss of the 
rps16 gene, intron of rps12, and the first intron of clpP.
Conclusion: The structural characteristics in chloroplast genome 
among IRLC species revealed that gene coding regions were more 
conserved than the noncoding regions, and IR was more conserved 
than LSC and SSC regions. Additionally, it was also observed that 
some intergenic spacers regions and some genes (such as ycf1 and 
ycf2) varied greatly. Some of these regions had also the highest 
level of nucleotide diversity. Comparative genomic analyses dem-
onstrated the dynamic nature of the IRLC chloroplast genomes, 
which showed occurrence of numerous hypermutation loci and 
frequent gene losses and consequently elucidated the complex 
evolutionary history of chloroplast genomes.
Keywords: Chloroplast genome, Onobrychis gaubae, IRLC
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Background and Aim: Pharmaceutical proteins production in 
plants platforms (Molecular farming technology) is a low cost 
and safe alternative to mammalian, bacterial and yeast cells- 
based platforms. Anti-VEGF (vascular endothelial growth factor) 
protein is a neutralizing nanobody against VEGF factor. VEGF 
is the most key factors in the tumor angiogenesis. Therefore, its 
neutralization using Anti-VEGF nanobody is proposed as alter-
native strategy for cancer therapy. In this study, we investigate 
the expression of Anti-VEGF recombinant protein in chenopo-
dium quinoa plants using plant virus-based vector technology.
Methods: Seeds of chenopodium quinoa were planted on steri-
lized soil (mixed with compost and perlite. The seedlings were 
kept in a phytotron (photoperiod condition of 16 h light/8 h and 25 
֯C). After 2 weeks, the target plants were inoculated using 10 mi-
croliters (1 µg/µl) of extracted plasmids. Recombinant viral plas-
mids (containing Anti-VEGF nanobody coding sequence) were 
extracted by the mini-prep plasmid purification kit. The inoculated 
plants leaves were harvested for expression analysis of the target 
gene at 14 days after inoculation. After total RNA extraction (us-
ing RNeasy Plant Mini Kit) and cDNA synthesis, RT-PCR was 
performed for on cDNA using Anti-VEGF gene specific primers. 
Total soluble protein (TSP) was extracted from inoculated leaves 
and then, Dot-blot and ELISA analysis were performed.
Results: The RT-PCR analysis was performed to detect of the 
Anti-VEGF gene transcripts in inoculated plants. The pres-
ence of the expected fragment (378 bp) in inoculated plants 
confirmed the successful transcription of the Anti-VEGF gene. 
Dot-blot assay indicated that the plant-derived Anti-VEGF pro-
tein was recognized by specific antibodies against protein and 
developed brown color. No brown color spot was observed in 
control plants. ELISA test was used to quantify the amount of 
Anti-VEGF protein in TSP. Anti-VEGF protein was identified 
using its specific antibody. After performing this test, there was 
a significant difference between the optical absorption (450 nm) 
of the protein extracted from the inoculated plants with viral 
vector and the protein extracted from the control plant.
Conclusion: This Study was the first report of the successful 
expression of the Anti-VEGF protein in chenopodium quinoa 
plants using virus-based vector technology. This technology 
provides a fast solution for production of pharmaceutical and 
commercial proteins such as anti-cancer nanobodies in cheno-
podium quinoa plants.
Keywords: Recombinant protein, Molecular farming, Angiogen-
esis, Nanobody, Viral vector

O-76 Different k-mer strategies and de novo assembly tools 
challenge for transcriptome analysis of Citrullus colocyn-
this (L.)

Masoumeh Dorafshan1, Mehdi Soltani Howyzeh1*, Vahid 
Shariati2
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lamic Azad University, Ahvaz, Iran.
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Background and Aim: De novo transcriptome assembly can 
obtain genetic information in a high throughput scale from non-
model organisms like medicinal plants. But there is a rising chal-
lenge to select suitable transcriptome assemblers to perform a de 
novo assembly due to the fast developments of assembly soft-
ware tools. In this research, to distinguish the best high quality de 
novo assembly strategy, we created a total of 14 assemblies (with 
different k-mer lengths) from six different tissue samples of C. 
colocynthis as a non-model organism using different six recently 
published de novo assemblers including BinPacker, Bridger, Evi-
dentialgene, Trinity, SOAPdenovo-Trans and SPAdes.
Methods: The entire RNA was extracted using the Qiagen RNeasy 
kit (QIAGEN). Quality control for the extracted RNA was exam-
ined by using a QC Bioanalyzer (Agilent Technologies, Hørsholm, 
Denmark) and the RNA integrity number (RIN) of each sample 
was greater than 8. The selection of Poly A, cDNA preparation, 
adapter ligation, the formation of clusters and sequencing was per-
formed at the Beijing Genomes Institute (China), according to the 
manufacturer's recommendation, with the use of standard Illumina 
kits. The sequencing was done on an Illumina HiSeq 2500 plat-
form with a paired-end and read length of 150 nt.
Results: The quality control processing resulted in 120,632,504 
high-quality filtered reads. Six quality metrics of de novo assem-
bly were used to assess the de novo assemblies constructed by 
different strategies. These quality metrics were Total assembled 
bases, Transcript number, N50 length, Average contig, Reads 
that can be Mapped Back to Transcripts (RMBT) and Bench-
marking Universal Single-Copy Orthologs (BUSCO). None of 
the six assemblies accomplished the best in all metric categories 
tested. Trinity assembly strategy performance was within the 
top three of most metric categories, followed by the Bridger and 
BinPacker strategies, respectively. But Trinity assemblies were 
worst in BUSCO analysis due to the number of duplicated-copy 
BUSCOs in this research. In contrast to this, the Evidentialgene 
strategy was superior to others because of less fragmented and 
missing genes and more single-copy complete BUSCOs.
Conclusion: Based on the evaluation metrics performed, the 
Evidentialgene strategy was able to construct the best assembly 
of the transcriptome in C. colocynthis medicinal plant.
Keywords: Medicinal Plant, RMBT, BUSCO, Trinity, Eviden-
tialgene.

O-77 Evaluation of molecular diversity of rice varieties in 
Central and West Asia using microsatellite markers
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Background and Aim: Rice is the most important food source 
for more than half of the world's population. One of the most 
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important applications of molecular markers in plant breeding 
is to evaluate the potential of hereditary stocks that can provide 
valuable genotypes for breeding appropriate crosses. The pur-
pose of this study was to evaluate the genetic diversity within a 
diverse collection of rice (Oryza sativa L.) accessions.
Methods: In this study, 60 microsatellite markers were used in 63 
rice genotypes of Central and West Asia to group rice cultivars.
Results: Based on data from 60 markers, it was observed that a 
total of 252 polymorphic alleles were amplified with an average 
of 4.2 alleles per primer. The lowest number of alleles belonged 
to the RM490 marker with 2 alleles and the highest number 
was belonged to the RM225 marker with 8 alleles, RM424 and 
RM246 markers with 7 alleles. The mean number of effective 
alleles was 3.78 which RM490 and RM5423 markers had the 
lowest and the RM225 and RM246 markers had the highest value 
for this index. Gene diversity and amount of polymorphic infor-
mation content showed that RM23 and RM212 markers had the 
highest value and RM3 marker had the lowest value for these two 
indices. Classification of genotypes was performed by cluster 
analysis using PAST software. Genotypes were classified into 5 
clusters using Dice similarity coefficient and UPGMA method.
Conclusion: Based on the results of cluster analysis and genetic dis-
tances, genotypes of Iran, Afghanistan and Azerbaijan can be used 
for hybrid production in order to increase grain yield and quality.
Keywords: Rice, Diversity, Microsatellite, Genetic Distance.

Stem Cell

O-78 Differential expression of microRNAs at the last stage 
of hepatic differentiation of mesenchymal stem cells

Maryam GhaderiGandomani1, Abbas Sahebghadam Lotfi2*, 
Dormohammad Kordi Tamandani1

1. Department of Biology, Faculty of Sciences, University of Sistan 
and Baluchestan, Zahedan, Iran
2. Department of Clinical Biochemistry, Faculty of Medical Scienc-
es, Tarbiat Modares University, Tehran, Iran
Email: maryam.ghadery@yahoo.com

Background and Aim: MicroRNAs (miRNAs) are small non-
coding RNAs that can play essential roles in a wide variety of 
biological processes from proliferation and differentiation to 
metabolism and apoptosis. Hepatic differentiation of Mesenchy-
mal Stem Cells (MSCs) is a highly regulated multistep process 
involving posttranscriptional regulation by microRNAs. In the 
present study, miRNA expression profiles were determined dur-
ing hepatocyte-specific differentiation of Adipose Derived Mes-
enchymal Stem Cells (ADSCs).
Methods: In this study, hADSCs were differentiated to hepato-
cytes by a two-step protocol for 21 days and after characteri-
zation of hepatic differentiation of hADSCs by biochemical, 
morphological and molecular methods, a high throughput ar-
ray platform (Affymetrix) was used for miRNA profiling at two 
time points (days 14 and 21).
Results: By performing genome-wide miRNA profiling assay, 
we have identified a signature of 354 differentially expressed 
canonical miRNAs (166 upregulated; 188 downregulated) dur-

ing the last stage of hepatic differentiation of ADSCs. Top 5 
ranking miRNAs in volume with significant cut-off, ǀFCǀ≥2 or 
ǀFCǀ≤2, were hsa-miR-4497, hsa-miR-4454, hsa-miR-26a-5p, 
hsa-miR-3178, hsa-miR-222-3p.
Conclusion: Our findings provide novel molecular insights 
into the identification of miRNAs regulating hepatic differentia-
tion of ADSCs during the late stages and a roadmap for further 
understanding MSC biology.
Keywords: miRNA, mesenchymal stem cell, differentiation, 
hepatocyte, microarray

O-79 Delivery of miRNA to brain cancer cells by the secret-
ed exosomes from mesenchymal stem cells as a new method 
of cancer therapy
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macy, Tehran University of Medical Sciences, Tehran, Iran
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Email: sharifmsm983@mums.ac.ir

Background and Aim: MicroRNAs (miRs) replacement ther-
apy provide a novel approach for cancer treatment. However, 
the difficulties associated with miRs delivery to tumor target 
cells have hampered their widespread use. MiR-124 is a kind 
of nervous system-specific miRNA that increases during neu-
ronal development and may be one of the potential therapeutic 
targets in the treatment of brain cancers. As a novel cell-free 
stem cell-based therapy, genetically modified exosomes secret-
ed from mesenchymal stem cells (MSCs) have yielded positive 
therapeutic results for delivery of miRs. The aim of the present 
study was to show that MSCs have the potential of delivering 
exogenous miRNAs to Nouroblastoma (NB) and Glioblastoma 
(GBM) cells to induce differentiation and decrease proliferation 
of these cells.
Methods: In this experimental study, MSCs are isolated, cul-
tured and differentiated. M17 and U87 (human NB and GBM) 
cells are also cultured. A specific kind of miRNA, i.e. miR-
124, is delivered successfully with the secreted exosomes from 
MSCs to M17 and GBM cells.
Results: It is shown that the delivered exogenous miR-124 sig-
nificantly decreases the CDK6 gene in GBM and NB cells and 
hence, decreases the proliferation. In addition, the delivered 
miR-124 induces the differentiation in NB cells and enhanced 
the chemosensivity of GBM cells to temozolomide.
Conclusion: The results offer the opportunity to use the deliv-
ered exogenous miRs by the derived exosomes from MSCs as 
a potential cell-free stem cell-based therapy for NB and GBM 
cancers.
Keywords: Exosomes, Glioblastoma, Nouroblastoma, miRNA, 
Mesenchymal stem cells

O-80: Differentiation in plant tissue culture



42

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

Ali Izadi-Darbandi1*

1.Department of Agronomy and Plant Breeding Sciences, College 
of Aburaihan, University of Tehran, P.O.Box:3391653755,Tehran, 
IRAN. 
Email: aizady@ut.ac.ir

Differentiation in plants refers to the processes by which dis-
tinct cell types arise from precursor cells and become different 
from each other. It is strongly associated with callus formation 
since callus is widely regarded as a proliferating mass of dedif-
ferentiated cells.  Dedifferentiation and re-differentiation are 
take place during plant tissue culture and this whole procedure 
is called as regeneration.In this research we have explained the 
procedure of direct and indirect callus induction and histology 
studies from petiole and stem of sorrel. Results showed that, 
Organogenesis can come up after developing of some active 
and merestimic like cells that gradually form primordia tissues.
Somatic embryogenesis is another developmental stage in plant 
tissue culture.  Somatic embryogenesis as a High throughput 
regeneration method were optimized in canola, maize, rice and 
fennel. Results showed decrease of auxins after callus induc-
tion can act as a key element at the induction of somatic em-
bryogenesis. developmental stages in somatic embryogenesis 
from all explants were included as globular, heart, tropoda and 
cotyledonary structure. This is very similar to the zygotic em-
bryogenesis in higher plants. The optimized procedure can be 
used for micro propagation or basically for metabolic engineer-
ing and plant transformation. We applied sorrel tissue culture 
to study of MADS-BOX genes and identification their role in 
floral development. Canola anther culture is a unique method 
in breeding of haploid.  Optimized tissue culture in maize from 
immature embryo and rice from adult seeds were used for meta-
bolic engineering to get seeds and vegetative tissue with high 
oil content and enrichment of their fatty acid composition.
Keywords: Differentiation, Callus, Somatic embryogenesis, 
Metabolic engineering

O-81: Strategic planning of Iranian pomegranate germ-
plasm for identification, registration and exploitation using 
integrated Omics data

Mehrshad Zeinalabedini1*, Mohammad Reza Vazifeshenas2
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Although pomegranate is an ancient fruit plant it has gained 
commercial significance recently. Nowadays there is increasing 
worldwide demand for this fruit owning to its superior phar-
macological and economical properties. The cultivated species 
Punica granatum is reported to contain 2n=16 chromosomes. 
A germplasm bank of several varieties and genotypes from dif-
ferent part of Iran was collected in order to preserve crop`s 
wide diversity. Once this collection was established, the next 
step was to characterize the phenotype of these genotypes to de-
termine the phenotypic, metabolic and genomic variability that 
existed among all the different pomegranate genotypes. Two 

hundred-fifty pomegranate accessions were studied in order to 
determine their degree of polymorphism and to detect similari-
ties in their genotypes and to establish core collection. Forty-
seven morphometric characteristics were measured in trees, 
fruits, arils, seeds, leaves and flowers, as well as juice char-
acteristics including anthocyanin and antioxidant content, total 
poly phenols, titratable acidity, total soluble solids and maturity 
index. Principal component analysis, and cluster analysis using 
different software showed that there was a considerable phe-
notypic and metabolic diversity. The phenotypic cluster analy-
sis produced a dendrogram with four main clusters. The dis-
similarity level indicated that there were genotypes with high 
similar to completely different from each other, and genotypes 
from the same geographical areas are not necessarily the most 
closely related. Within each genotypes group, different degrees 
of similarity were found, although there were no accessions that 
were identical. These results highlight the crop’s great genetic 
diversity, which can be explained not only by their different 
geographical origins, but also to the fact that these are native 
plants that have not come from selection programs. The ana-
lyzed metabolite data showed high variation for a set of target 
metabolites within the pomegranate germplasm. In this study, 
we used the Genotyping-By-Sequencing of Single Nucleotide 
Polymorphism (GBS-SNP) to investigate the genetic diversity 
and population structure of pomegranate accessions. A filtered 
set of 14,553 SNPs was used to establish core collection and 
gene flow. In the current study, an attempt was made to define 
core collection using 47 morphological traits, 5 metabolites and 
SNP data. Information on additional acquired germplasm and 
presence of duplicates or mislabeled accessions in the entire 
collection was also used. Three core collections based on mor-
phological, metabolites and SNP markers were generated. Our 
data indicate that these markers have to be considered to obtain 
a core collection that represents the entire diversity. The de-
fined core collection consisted of 121 accessions and represent-
ed about 48.4% of the entire collection. Principal component 
analysis revealed the maximum diversity captured in the core 
from the base collection. These results show that the combina-
tion of morphological, metabolites and molecular markers is an 
efficient way to characterize the pomegranate core collection 
and provides an exhaustive coverage for the analyzed diversity 
on morphological and genetic bases. This defined core collec-
tion is more valuable than the original core since it represents 
true-to-type accessions ensuring reliability for enhanced utili-
zation of germplasm in pomegranate improvement programs. 
In addition, knowledge about the extent of pomegranate diver-
sity is essential for gene pool management and these data may 
help in developing strategies for pomegranate germplasm se-
lection and may allow for more efficient use of this germplasm 
in future breeding programs. Finally, these results validate the 
efficiency of genomics-based tools to characterize and identify 
genetic diversity in pomegranate and provide a significant tool 
for genomics-assisted plant breeding in future.
Keywords: Pomegranate, GBS, metabolite, core collection, Mul-
tivariate analysis.



43

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

Poster Presentations

Animal Genetics

P-1 Study of gene flow across Sylvia curruca complex taxa 
(Passeriformes; Aves)

Raziyeh Abdilzadeh1*, Mansour Aliabadian1, Stefan Prost2, 
Urban Olsson3
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Email: danesh1026@yahoo.com

Background and Aim: The genetic basis of speciation, lack 
of diagnostic differentiating characters and contradiction be-
tween morphological and genetic data are mayor obstacles in 
evolutionary biology. The Sylvia curruca complex represents 
an interesting study system to address this issue. Here, we use 
whole genome data of this species such as Sylvia curruca, Syl-
via minula and Sylvia althaea to investigate the importance of 
gene-flow in the speciation of this complex.
Methods: We used phylogenetic analyses, ABBA-BABA tests, 
PCA, NgsAdmix and Fst to evaluate gene flow among the Syl-
via curruca complex species.
Results: The result shows gene flow between S. althaea and S. 
minula. Also, there is gene flow between S. athaea and curruca. 
But, there is no gene flow between S. curruca and S. minula.
Conclusion: The result shows probably parallel evolution in 
Sylvia curruca complex.
Keywords: Population genome, parallel evolution, cryptic spe-
ciation, Next Generation Sequencing

P-2: Population genetic structure evaluations of the Iranian 
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Background and Aim: The population genetic structure of Ira-
nian horse breeds as primeval population in the globe has yet to 
be comprehensively studied, and the ancestral origins of Cas-
pian, Iranian Arab, Kurdish, Turkmen and Dareshouri remain 
in query. The aim of this study was to investigate the genetic 
structure of Iranian native horses breeds by using ISAG sug-
gested microsatellite markers for comparing genetic diversity 
and understanding the their relationships.
Methods: In the present study by 11 ISAG microsatellite (STR) 

and 65k SNP markers the population structure and ancestral ori-
gins was studied. For this purpose, 565 STR result (113 for each 
breed) and 167 SNP marker results were applied.
Results: Based on STR markers the total number of observed 
alleles was 119 alleles, and the average number of alleles was 
also 10.818 alleles. Turkmen and Iranian Arab horse breed has 
highest (0.681) and lowest heterozygosity (0.624) respectively. 
Phylogenetic analyses showed that Caspian and Kurdish horse 
breeds have more genetic similarity and were placed into a 
single cluster and other breeds were placed in separate genetic 
cluster. We compared clustering and demographic differentia-
tion of SNP with STR genotype and the results of both meth-
ods coincided. In general, the results of this study indicate that 
the genetic clustering of the populations is consistent with their 
geographic distances.
Conclusion: These results confirm the assumption that the 
Kurdish and Caspian horses are close to Nisa horses, their an-
cestors.
Keywords: Genetic structure, Iranian Horse Breed, STR Mark-
ers, SNP

P-3: An evaluation of the role of curcumin on Bad gene ex-
pression and apoptosis in hippocampus and the behavior of 
diabetic rat
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Background and Aim: Diabetes mellitus is a metabolic dis-
ease in which the amount of sugar in the blood increases for 
a long time, causing many symptoms such as recurrent urine, 
increased thirst, hunger, and diabetic ketoacidosis (DKA). Dia-
betes-induced chronic hyperglycemia disrupts carbohydrate, fat 
and protein metabolism. Diabetes complications such as coro-
nary and peripheral artery diseases, stroke, high blood sugar 
or diabetic neuropathy, amputation, renal failure, and blindness 
lead to progressive disability, reduced life expectancy and high 
health costs, not to mention that it happens in almost every 
community. Certainly, diabetes is one of the most challenging 
health problems of the 21st century. As the population ages and 
the trend toward obesity and sedentary lifestyles increases, the 
number of people at an alarming rate is increasing as well. The 
hippocampus is one of the components of the limbic system 
of the brain and is considered as the center for cognitive func-
tions including learning and memory. Diabetes is associated 
with cognitive and memory impairments and as the hippocam-
pus is a sensitive area of the brain, it may be affected in this 
metabolic disorder. Numerous studies have shown that diabe-
tes, through numerous known mechanisms, induces apoptosis 
in hippocampal neurons. Curcumin is a lipophilic polyphenolic 
substance that makes up 2-5% of turmeric powder. Curcumin 
has cholesterol-lowering, anti-diabetic, anti-inflammatory and 
antioxidant properties and has anti-cancer activity in both in 
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vitro and in vivo models.
Methods: In the present study, the effect of the curcumin on the 
expression of Bad gene, which is a gene involved in apoptosis 
would be investigated. The sample population is the hippocam-
pus of the brain of streptozotocin-induced diabetic male rats. 
Also, since the hippocampus is a center for cognitive functions 
such as learning and memory, the behavior of rats would be 
evaluated.
Results: Due to the anti-diabetic properties of curcumin, it is 
expected that in the hippocampus of diabetic rats, a decrease 
in the expression of bad genes and apoptosis will be observed.
Conclusion: According to the results, curcumin is expected to 
be used as a drug to reduce the complications of diabetes.
Keywords: Diabetes; Hippocampus; Bad; Curcumin

P-4: The effect of prenatal lead on the expression of Synap-
sin gene in the hippocampus of 17 day fetal mice
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Damghan, Iran
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Background and Aim: Exposed to environmental lead and 
waves during embryonic life causes changes in the expression 
of developmental genes leading to hippocampal impairment. It 
was reported the electromagnetic field (EMF) effect on Synap-
sin level which results in alteration of neurotransmitters. Syn-
apsin (Syn) plays an important role in neuronal development 
and function.
Methods: Pregnant mice were randomly divided into 3 groups: 
control, lead and lead+electromagnetic field (EMF). The last 
two groups were treated with 5mg/kg of lead acetate in drink-
ing water and EMF at a frequency of 50 Hz and an intensity 
of 2 mT for 4 hours a day during gestation respectively. Ani-
mals were sacrificed on day 17 and brain tissues of their male 
embryos including hippocampus were extracted and stored in 
freezer to evaluate Syn gene expression by quantitative real-
time RT-PCR.
Results: Lead significantly downregulated the mRNA expres-
sion of Syn in the hippocampus of lead group compared to 
sham. In addition, there was a significant difference between 
EMF and sham Groups. but, there was no significant difference 
between EMF and lead Groups.
Conclusion: Exposure to lead and EMF in sensitive embry-
onic period by affecting expression of Syn gene can affect hip-
pocampal development.
Keywords: Lead, Electromagnetic field, Hippocampus, Synap-
sin, Pregnant mouse

P-5: Design and construction of a gene network associated 
with ovarian development and evaluation of the effect of 
phenytoin and venlafaxine on gene expression shift in the 
designed network.
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Background and Aim: Based on these studies, studies are be-
ing conducted and modeled to determine if the effects of pheny-
toin and venlafaxine enter the body, which may alter the expres-
sion of the SF1, RSPO1, and LIF genes. Studies have shown 
that what happens if the drugs in question are to increase or 
decrease the expression of the upstream gene, and what will be 
the result of ovarian coagulation .animals for pharmaceutical 
studies has been extensively studied. In the present study, we 
predict the effect of phenytoin and venlafaxine on the possi-
ble alteration of the SF1, RSPO1, and LIF genes by computer 
methods.
Methods: In this way, we first designed and modeled the 
above-mentioned networks using cytoscape software and string 
server and then identified and predicted two inducible or inhibi-
tory pathways. The effect of these expression changes, whether 
altered on possible ovarian morphology or normal ovarian dif-
ferentiation.
Results: Our results indicate that pharmacological effects are 
likely to decrease or increase the expression of SF1, RSPO1, 
and LIF genes.
Conclusion: The use of antiepileptic drugs and antiepileptic 
drugs studied, due to their effects on the ovary, can lead to in-
fertility problems and concerns.
Keywords: Effects of antidepressants, effects of antiepileptic 
drugs, causes of infertility in female, Ovarian failure, Ovarian 
Gene Network.

P-6: The effect of R10 fraction of garlic extract on the ex-
pression of Bmp15 and Gdnf9 genes in PCOS model mice
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2. Division of Immunology, Medical School, Alborz University of 
Medical Sciences, Karaj, Iran
Email: somaye.falahatian@yahoo.com

Background and Aim: Polycystic ovary syndrome (PCOS) is 
the most common endocrinopathy. PCOS affects 7% to 14% of 
reproductive-aged women and is associated with reproductive 
and metabolic dysfunction. It is commonly defined by increased 
levels of inflammatory cytokines, androgens, and an increased 
prevalence of subfertility. Thus, one of the avenues for this dis-
ease is the immunomodulation of the immune system. R10 frac-
tion of garlic extract has immunomodulatory activity in cellular 
immune response and has been shown in previous studies.
Methods: Immunomodulatory R10 fraction of garlic extract 
was prepared using ultra-filtration, chromatofocusing and elec-
trophoresis (SDS-PAGE), and further purified using Sephadex 
G75 and was injected once-daily in two groups of estradiol 
valerate-induced PCOS mice for 7 and 14 days with the concen-
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tration of 20mg/kg. Also, the expression of Gdf9 and Bmp15 
genes that play an important role in proper ovarian function and 
embryonic development was determined by real-time PCR.
Results: In the electrophoresis, the R10 fraction displayed a 
single band at about 13 kDa, which contained three types of 
proteins (R10A, R10B, and R10C) with various isoelectric 
points as purified by chromatofocusing. Also the expression of 
growth differentiation factor 9 (Gdf9) and Bone morphogenetic 
protein 15 (Bmp15) genes after treatment of R10 fraction in 
PCOS mice increased in comparison with estradiol valerate-
induced PCOS of mice.
Conclusion: BMP15 and GDF9 play a critical function in fol-
licular development and oocyte maturation. Bmp15 and Gdf9 
were first expressed at very low levels in primordial follicles, 
and with follicular development, their expression increased 
gradually. The expression of Bmp15 and Gdf9 in ovarian tis-
sues varies among the developmental stages in both granulosa 
and oocyte cells in mice ovarian tissues. The expression of 
these genes decreased and was delayed in the early follicular 
stage in PCOS ovarian tissues, and these varieties in expression 
perhaps related to aberrant follicular development in patients 
with PCOS. Finally, R10 fraction of garlic extract may have a 
positive effects on improving the functions of Bmp15 and Gdf9 
genes.
Keywords: PCOS, Garlic extract, R10 fraction, Immunomodula-
tion, gene expression
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Background and Aim: The aim of this study was to estimate 
(co)variance components and genetic parameters of the growth 
curve parameters of Iranian Moghani sheep.
Methods: In this study, the data related to the birth weight, 
weaning weight, 6-month weight, 9-month weight and yearling 
weight of 10724 Moghani sheep collected at the Moghani sheep 
breeding station in Jafarabad, Moghan, during the years 1989 – 
2016 were used to investigate the growth curve of this breed. 
Five nonlinear models including Brody, Logistic, Gompertz, 
Von Bertalanffy, and negative exponential models were used 
to describe the growth curve of Moghani sheep. Growth curve 
parameters including A (asymptotic mature weight), B (initial 
animal weight) and K (maturation rate) were estimated for each 
individual animal using the Logistic model as the best fitted 
model according to the coefficient of determination (R2) and 
Akaike information criterion (AIC). Significant environmental 
factors affecting the parameters of the growth curve were deter-
mined using analysis of variance. These effects were then used 
in six animal models to estimate the heritability of growth curve 
parameters. These models were different in terms of random 
genetic effects, permanent environmental effect, and maternal 
genetic effect.

Results: Fixed effects of lamb sex, birth type, year and month 
of birth and age of dam at birth had significant effect on growth 
curve parameters. Direct heritability for asymptotic mature 
weight (A), initial animal weight (B) and maturation rate (K) 
were equal to 0.171, 0.079 and 0.250, respectively. Covariance 
between direct genetic effect and maternal genetic effect for 
asymptotic mature weight and maturation rate were -5.24 and 
-0.49, respectively. Correlation coefficients between A-B, A-K, 
and B-K were 0.34, -0.26 and -0.12, respectively. Positive cor-
relation between A-B indicated that heavy lambs at birth had 
greater mature weight. The negative correlation between A and 
K suggests that animals maturing fastest have a lower weight at 
maturity than slowly maturing animals.
Conclusion: According to the results of this study, the growth 
curve parameters of this breed had an acceptable heritability so 
that these traits could be used in breeding programs to change 
the growth curve of this breed and improve the weight of ani-
mals in this breed.
Keywords: Heritability, Growth curve, Logistic Model, Moghani 
Sheep
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Background and Aim: It is essential to preserve indigenous 
chicken breeds and commercial broiler line in Iran and to plan 
to establish desirable breeding characteristics and traits and to 
preserve and protect them in order to increase their production 
and profitability. For this purpose, in the present study, used 
phenotypic information on the growth-related traits of a popula-
tion of indigenous chicken and two generations of broilers, each 
of which has been hatched in two routine and inducible cold 
stress conditions.
Methods: Later on, the estimation of heritability for growth-
related traits was done using UNIVARIATE analysis using 
AREML procedure of wombat software.
Results: In the population of indigenous chicken, the herit-
ability of body weight trait and age of sexual maturity were 
estimated to be 0.38 and 0.31 respectively. In the population 
of broiler chickens, the heritability coefficients of growth traits 
varied from low to high in two routine and inducible cold stress 
condition (from 0.08 to 0.76). The highest values of heritability 
were related to early of growth, which decreased with age, and 
this procedure was similar in both generations.
Conclusion: Interpretation of the results of the estimation of 
heritability of growth traits showed that in this commercial 
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broiler line there is a significant genetic diversity for growth 
traits. In general, genetic selection of traits targeted in this study 
can be expected to give better marketability in the poultry in-
dustry and to generate genetic improvement in the Indigenous 
chicken population.
Keywords: growth traits, indigenous chicken, broiler, genetic 
improvement

P-9: Genetic improvement in growth traits of first genera-
tion hybrid lambs due to crossbreeding of Romanov ram 
with native sheep of Lori breed
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Background and Aim: In order to compare the growth traits 
of hybrid lambs resulting from crossbreeding of Romanov rams 
with native sheep of Lori breed, 195 ewes of Lori breed that 
were at least two months old were selected.
Methods: To induce estrus synchronization in Lori lactating 
ewes, flushing diets were given to them 14 days before laparo-
scopic surgery and then estrus synchronization was performed. 
On the fourteenth day of the experiment, the ewes received a 
dose of 400 international units of PMSG (Hispanic) at the same 
time as removing the sponge. The ewes were inoculated with 
frozen sperm of four Romanov rams, 48 hours after sponge re-
moval. At birth, items such as ewe number, lamb number, birth 
weight of lambs, sex of lambs, and birth type of lambs were 
recorded. Also, pregnancy rate, fertility rate and twinning were 
recorded. The lambs were then weighed at birth to 270 days 
of age. Pedigree and production performance data of crossed 
Lori lambs were entered in Excel software and analyzed using 
R software. 
Results: Gestational length, birth weight, three-month weight, 
six-month weight, nine-month weight in F1 lambs were 
156.61±0.55, 3.83±0.074, 26.29±0.44, 44.27±0.56, 51.32±0.65 
respectively. The results showed that the birth weight, three 
months, six months and nine months weight in Lori-Romanov 
crosses incressed comparing to local breed. 
Conclusion: Twinning rates have also increased in mixed 
ewes. Therefore, controlled crossbreeding with respect to the 
preservation of indigenous genetic resources can help increase 
production efficiency in sheep breeding raring centers. 
Keywords: Lori Sheep, Genetic improvement, crossbreeding, 
Laparoscopy

P-10 The effects of high doses of vitamin E on histological 
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Background and Aim: Vitamin E is an integral element of 
the liver's major lipid-soluble plasma lipoproteins and anti-
oxidants. Vitamin E is a nutrient that has both antioxidant and 
non-antioxidant properties. As an antioxidant, it inhibits LDL 
cholesterol, Vitamin E plays an important role in protecting 
oxidative stress and trapping free radicals in lipid membranes, 
degrading and enhancing ROS-related lipid peroxidation in the 
plasma membrane It is mutagenic and carcinogenic, it prevents 
both in vitro and in vivo conditions. And exerts a protective ef-
fect against oxidative-related diseases. Vitamin E can maintain 
liver cell morphological stability and cell membrane integrity, 
and improve necrosis. Research has shown that vitamin E can 
effectively mitochondrial morphology, network. Endoplasmic 
reticulum and restore the activity of antioxidant enzymes (CAT, 
SOD and GSH-PX). In addition, vitamin E inhibits mitochon-
drial ROS production by enhancing mitochondrial membrane 
potential and improving mitochondrial function. Among the 
non-antioxidant properties of vitamin E can be the administra-
tion of prostacyclin, reducing inflammation and reducing cell 
adhesion molecules. Vitamin E protects cells and subcellular 
structures from oxidative damage by reducing LPO products. 
When vitamin E was used alone, hepatic LPO decreased and 
GSH levels increased. Vitamin E as a protection against tox-
icity increased GSH and TAS levels and reduced MDA, TOS 
and XO levels compared to control groups. Vitamin E can de-
crease plasma corticosterone in mice exposed to stress. Vitamin 
E can also reduce adipose tissue lipolysis by interfering with 
the glucocorticoid response, because glucocorticoids stimu-
late lipolysis. Glucocorticoid receptor signal transduction has 
also been implicated in the expression of Irs2, Pdk4, Angptl4 
and Ppargc1a genes. Vitamin E significantly reduced the set-
tings of Ppargc1a, Pdk4, Irs2 and Cpt2 and tended to lower the 
levels of Angptl4 and Slc22a5 mRNA genes. Vitamin E sup-
plements prevent the increase in circulating fatty acids (FFA) 
and induce inflammation in the liver. Vitamin E alters the liver 
transcriptional response to synthesis and inflammation of fat 
and cholesterol. CAMP-dependent pathways of catecholamine 
are important activators of lipolysis as well as transcriptional 
regulators of Irs2 and Ppargc1a. The potential inhibitory effect 
of vitamin E on cAMP signaling begins with inhibition of the 
upstream regulator of CREB.Considering the above and the 
usefulness of vitamin E, consuming large amounts of vitamin E 
may have negative effects.
Methods: Adult male and female Wistar rats weighing 220 g 
were used, divided into six experimental groups, and received 
oral gavage doses of vitamin E and oil from day zero of gesta-
tion until 28 days after birth. they received. And a number of 
offspring were anesthetized on day 28 after birth and liver was 
removed for histopathological evaluation and activity of anti-
oxidant enzymes, MDA, GPX, SOD, catalase assay and stored 
at -80 ° C. Microtomes were cut to about 5 microns in thickness 
and stained by H&E method and studied by light microscopy 
(magnification 400). Data were analyzed by SPSS software at 
the significant level (P≤0.05).
Results: In this study, significant reductions in MDA oxidative 
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enzymes were observed in vitamin E groups compared to the 
control group (P <0.05).As well as GPX levels, catalase in-
creased significantly compared to controls (P <0.05). And in 
histopathological studies, the number of hepatic hepatocytes in 
doses of 400, 800, 1200, and vitamin E increased significantly 
compared to the control, NAVE, and oily groups (P <0.05).And 
relatively little damage was observed at a dose of 1200.
Conclusion: The study looked at antioxidant enzymes and 
found that low-dose vitamin E had a positive effect on oxidative 
stress and decreased free radicals, as well as reducing the toxic-
ity of ROS-induced liver cells caused by high doses of vitamin 
E. It also reduces damage to liver cells, lobules and hepatocytes.
Keywords: Vitamin E, Liver, Antioxidant, Free Radical, Rat, His-
topathology
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(CNVs) in Afghan Baluchi sheep breed using Ovine 50k SN-
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Background and Aim: The aim of the present study was to 
identify copy number variations (CNV) at the genome level, in 
one of the main sheep breeds reared in Afghanistan named Bal-
uchi breed, and to study the associations between these regions 
of interest with different biological pathways.
Methods: Animal samples were collected from their natural 
rearing environment in Afghanistan and then were genotyped 
using Illumina Ovine 50kSNP array. After various stages of 
quality control of data, the genome-wide detection of CNVs 
was carried out using Hidden Markov Model in PennCNV (ver-
sion 1.0.3) software.
Results: The results revealed that all animals used in this study 
showed copy number variations in their genome. In total, 62 
CNVs were observed for autosomal chromosomes. The total 
genomic length of CNVs was 9 Mbp and the average CNV num-
bers per animal was 4.13. After merging overlapped regions, a 
total of 50 CNVR regions were identified. These genomic re-
gions were then further evaluated using bioinformatics tools for 
identifying the metabolic pathways associated with them. After 
identifying the genes reported in these genomic regions and 
performing the gene ontology study, the results revealed that 
many of these regions are associated with different metabolic 
pathways such as fertility and reproduction performance, im-
mune system development, and skeletal-muscular system.
Conclusion: Overall, this study in Afghan sheep breeds can 
provide a valuable source of information to identify genomic 
regions associated with economically important traits in Af-
ghan sheep breeds.
Keywords: Afghan sheep, Copy Number Variation (CNV), Gene 
ontology analysis, Genetic variation, Genomic evaluation
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Gene Networks Using Honeybees (Apis mellifera) Infected 
with Nosema ceranae Disease Data

Zeinab Manzari1*, Mohammad Ghaderzadeh2, Motahareh Ala 
Amjadi1

1. Department of Animal Science, College of Agriculture and Natu-
ral Resources, University of Tehran, Karaj. 3158711167-4111, Iran.
2. Department of Animal Science, Sari Agricultural Science and 
Natural Resources University, Sari 4818168984, Iran
Email: manzarizeinab@ut.ac.ir

Background and Aim: The immune system constitutes nu-
merous cells, which transport through the bloodstream. There 
are multiple external and internal factors in regulating this cru-
cial system. Among them, the pathogen is an external factor 
that plays a negative role in honeybee's immunity and health. 
European honeybees (A. mellifera) are constantly exposed to 
many environmental stresses and pathogens. N. ceranae is one 
of the parasites that have a detrimental impact on the health of 
honeybees, which especially widespread in European honeybee 
spices.
Methods: The abdomens of 30 honeybees were selected in re-
sponse to N. ceranae for RNA-Sequencing. Those honeybees 
were divided into groups representing three different stages: 
5-, 10- and 15-day-old. The Genomatix software was used to 
obtain and analyze transcription factor regions in the promoter 
sequences of module genes. Then, differential gene expression 
analysis was performed based on log2 (fold-change). In the fi-
nal step, to explore the interactions among the target genes with 
their TFs, Cytoscape software was used to visualize the identi-
fied gene regulatory networks.
Results: According to our results, 54 new transcription factors 
have been introduced in this mechanism that candidate genes 
(e.g.,Vg, JHBP-1, Mrjp9, Obp3, and CPR24) and related-TFs 
(e.g . DCAD, CEBP, DTCF, and DBRC) could have a func-
tional role in A. mellifera infected with N. ceranae disease. 
Moreover, the networks were enriched for regulatory processes 
in the immune, cytological and metabolic system, exoskeleton 
formation, and olfactory traits.
Conclusion: These findings can lead to the identification of the 
genes actively involved in the sensitivity and resistance of N. 
ceranae. Additionally, these genes can be a potential candidate 
for further breeding programs such as Marker Assisted Selec-
tion (MAS) methods without spending an extra cost, which pro-
vides novel insights into the regulatory network of genes-TFs 
and biologically relevant to each other in infected honeybees 
(A. mellifera) with N. ceranae disease.
Keywords: European honeybees, N. ceranae, Regulatory net-
work, Transcription factors
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Background and Aim: The mitochondrial DNA (mtDNA) 
involves the control of cell activities such as ATP production, 
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heat production, cell differentiation, cellular respiration, lipid 
metabolism, steroid hormone synthesis, regulation of apoptosis, 
and calcium storage. A total of 13 proteins encoded by mtDNA 
form components of the respiratory chain or oxidative phospho-
rylation system and are critical for the production of ATP. Many 
studies in human have reported that mtDNA variation resulted 
in metabolic and developmental disorders. In livestock, asso-
ciation of mtDNA polymorphisms with growth, reproduction 
and production traits were reported. The aim of this study was 
to investigate the polymorphisms of the mtDNA ATPase6 gene 
in Snajabi sheep breed.
Methods: . For this purpose, blood samples were collected 
from 100 ewes and DNA extraction was carried out by salt-
ing out method. The polymerase chain reaction (PCR) was then 
performed using a primer pair (F: 5′-ATTCTCCTTGATGA-
TATGCCAC-3; R: 5′-CTGGCCTCCAATTCATGTGAG-3′) to 
amplify a 895 bp fragment of mtDNA that contained ATPase 6 
gene. To identify polymorphisms in this region, the SSCP tech-
nique using 6% polyacrylamide gel was performed.
Results: The results showed that six different patterns (A, B, 
C, D, E, and F) was observed in this breed. The A pattern had 
the highest frequency of 48%, and the C and E patterns had the 
lowest frequency of 9%. Furthermore, the B and D patterns had 
modest frequency with respect 14% and 20% frequencies.
Conclusion: The results of this study confirmed the polymor-
phisms in this gene in the Sanjabi sheep breed.
Keywords: ATPase6, polymorphism, sanjabi sheep, pcr-sscp
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Background and Aims: SNPs are considered as an important 
genetic marker that is considered as a vital genetic source re-
sponsible for phenotypic changes within the species. Reproduc-
tion is one of the most important economic traits of sheep. 
Methods: The rate of twinning and multiplication in Arabi 
sheep is low. so to improve this trait, crossbreeding with Ro-
manov rams was done. For this purpose, 100 Arab ewes were 
registered, of which 90% with Romanov ram and 10% with 
Pakistani ram were laparoscopically inseminated (intrauterine). 
This continued until 3rd generation (F3) was acquired. In the 
next step, blood samples were taken from 50 animal (F3 popu-
lation) and its DNA was take out by salt extraction method. 
Then, the extracted DNA was amplified by PCR and the PCR 
product was sent to MicroSync Switzerland for sequencing. Af-
ter receiving the sequences, they were read using BIO EDIT 
software and compared with the pattern sequences by NCBI 
BLAST. 
Results: An SNP was observed in the intron of the GDF9 gene 
and no SNP was found in the FecB gene. 
Conclusion: Since SNP was not found in one gene and in the 
other gene, found in its intron, no effect on the protein structure 
of these two genes could be imagined.

Keywords: Romanov-Arabi cross, Bioinformatics, GDF9 gene, 
FecB gene, SNP
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Background and Aim: DGAT1 is a microsomal enzyme that 
accelerates the final step of synthesis of triglycerides, namely 
conversion of diacylglycerol to triacylglycerol. The aim of this 
study was to identify mutations in DGAT1 gene and their re-
lationship with body size traits and dimensions tail in Sanjabi 
rams.
Methods: Blood samples from 96 rams were taken and tail 
length, tail width, tail circumference, body length, body width 
and height were simultaneously recorded. DNA was extracted 
from blood and a pair of specific primers was used to amplify 
a 824 bp fragment including of exons 13 to 17 of the DGAT1 
gene. By sequencing for some samples, it was found that three 
mutations C8539T, C8522T and T8357G have occurred in exon 
17 and intron 16 regions of the gene. Therefore, PCR products 
were digested with AluI, Bsh12361 and Adel restriction en-
zymes in order to genotype all animals in these regions. The 
collected data was analysed using SAS software and Proc GLM 
with significant level of 0.05 to show significant differences.
Results: The results of AluI digestion for exon 17 of C8539T 
showed two CC and CT genotypes with frequencies of 0.76 and 
0.24, respectively. Digestion of PCR products by BSH 12361 
restriction enzyme for exon 17 of C8522T position showed 
two CC and CT genotypes with frequency of 0.91 and 0.09, 
respectively. Adel restriction enzyme for Intron 16 T8357G also 
revealed three TT, TG and GG genotypes with frequencies of 
0.70, 0.29, 0.01, respectively. The results of assosiation ana-
lyse showed that there was no significant relationship between 
different genotypes of DGAT1 and body size traits (P <0.05). 
However, there was a significant relationship between geno-
types of C8522T mutation and tail length (P <0.05). The ani-
mals with CC genotype had the highest tail length scale com-
pared to CT genotype (P <0.05). The results also showed that 
the polymorphism in TG357G locus of DGAT1 gene was sig-
nificantly correlated with tail length and tail length as animals 
with GG genotype had the highest tail length compared to other 
genotypes (P> 0.05), and the animals with TT genotype had the 
highest tail width compared to other genotypes (P> 0.05).
Conclusion: In this research, investigation of genetic polymor-
phisms at the DGAT1 gene showed that this candidate gene can 
used as one useful tool in sheep breeding and selection pro-
grams but it seems that more studies with more samples on oth-
er sheep breeds are necessary to confirm results of this research.
Keywords: DGAT1, Sanjabi sheep, polymorphism, body size, 
PCR-RFLP
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Background and Aim: Abortion, as defined by the World 
Health Organization, means termination of pregnancy before 
the twentieth week of pregnancy or the birth of a fetus weigh-
ing less than 500 grams. Recurrent abortion is a multifactorial 
disease that effects 1 to 3 percent of couples. So far, the effect 
of several genetic factors including chromosomal abnormali-
ties, anatomy, hormonal and immunological abnormalities have 
been investigated. However, half of its causes remain unclear 
in most patients. Among the most common genes in the field 
of recurrent miscarriage, genes related to maternal metabolism 
and blood embolism, inflammation and immune tolerance may 
be mentioned. HLA-G gene in fetal tissue, genetic susceptibil-
ity and its role in the defense of maternal and fetal immunity are 
likely to influence the success of pregnancy in gene mutation 
and alteration in HLA-G. Therefore, the present study was per-
formed to investigate the association of the HLA-G upstream 
rs2735022 polymorphism with recurrent spontaneous abortion 
in northwestern of Iran women population
Methods: This case-control study was performed on 100 wom-
en with recurrent spontaneous abortion and 80 individuals with 
normal fertility referred to Tabriz Maternal Clinic. After prepa-
ration of blood samples and DNA extraction, HLA-G gene 
promoter fragment was amplified in both patient and control 
groups by polymerase chain reaction (PCR) and analyzed by 
agarose gel electrophoresis. After confirmation of PCR reac-
tion, case and control samples were sent for sequencing. After 
sequencing, genotypes were determined by Chromas software. 
After determining the allelic and genotypic frequencies for pa-
tient and control groups, the frequencies were compared by t-
test and SPSS software.
Results: For Polymorphism rs2735022 in this study, the geno-
types of patient group AA, GA, GG and their frequency were 7 
(7), 36 (36), 57 (57) and control group's frequency with the same 
genotypes respectively, was 15 (18.75), 33 (41.25), 32 (40). The 
calculated P-values respectively, was 0.013, 0.269, 0.012 and 
GG homozygous genotype showed positive association with 
recurrent abortion. The allelic frequency of rs 2735022 A, G 
in patient group respectively, was 50 (25) and 150 (75). but in 
control group was 63 (39.37), 97 (60.63) and G allele had a 
positive association with recurrent abortion. Since P <0.05 was 
considered statistically significant in this study, a significant dif-
ference was observed between the two groups comparison.
Conclusion: In this study, polymorphisms of rs2735022 up-
stream of HLA-G gene were associated with recurrent abortion 
with unknown cause in Northwestern Iranian population.

Keywords: Recurrent abortion, Polymorphism, Promoter, HLA-
G
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Background and Aim: The aim of this study deals with the 
amount of inbreeding in the population of Iranian Holstein cow 
and its changes over the last 33 years.
Methods: the Information on pedigree for 1077401 animals 
collected by the Centre of Breeding and Improvement of Live-
stock Production since 1983 to 2016 were used. After review-
ing by Excel software and estimating inbreeding by algorithm 
Miocene and Leo, we check it out with SAS9.1.
Results: Inbreeding of inbred individuals in this study were 
analyzed. The results showed that the number of inbred animals 
in the pedigree of the population is 74899 heads. The mean co-
efficient of inbreeding in the Iranian Holstein cow population 
was 1.07 percent. The minimum inbreeding was zero and the 
maximum 50 percent. The inbreeding rate was significant in the 
population (p<0.01).
Conclusion: This showed an increasing rate of inbreeding in 
the population. Inbreeding increases cause elevated homozy-
gosity. This also led to reduced genetic variation within and 
increased it among families or lines it has a negative effect on 
growth, production, health, reproduction, and survival. Because 
of the increase in inbreeding and its harmful effects on produc-
tion, the producers should be clearing away.
Keywords: Holstein, algorithm Miocene and Leo, inbreeding,
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Background and Aim: In mammals, the predominant cap 
structure is 7-methylguanosine linked via a 5′ to 5′ triphosphate 
bridge to the first transcribed nucleotide, which is methylated 
on the ribose O-2 position (denoted m7G(5′)ppp(5′)Xm, X is 
the first transcribed nucleotide). 7-Methylguanosine 5′cap on 
mRNA is necessary for efficient protein expression in vitro and 
in vivo. 2 -O-Methylation is the most common modification of 
the first transcribed nucleotide(s) in higher eukaryotes and cor-
responding viruses. In mammalian cells, mRNAs are usually 
5 -terminated with m7GpppNm or m7GpppN1 mN2 m struc-
tures called cap 1 and cap 2, respectively, wherein Nm is a 2 
-O-methylated nucleotide. The mRNA cap protects RNA from 
degradation, recruits complexes involved in RNA processing, 
export and translation initiation, and marks cellular mRNA as 
“self” to avoid recognition by the innate immune system.
Methods: In order to Synthesis of trinucleotide cap analogs 
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and purification and Protein expression studies were used from 
NMR, FQT, RT - qPCR, HPLC and flow cytometry.
Results: The highest expression was observed for mRNAs car-
rying 5 -terminal A/Am and m6Am, whereas the lowest was 
observed for G and Gm. The mRNAs carrying 2 -O-methyl at 
the first transcribed nucleotide (cap 1) had significantly higher 
expression than unmethylated counterparts (cap 0).The capping 
efficiencies for the obtained RNAs ranged from 54 to 90%. The 
highest capping efficiency was observed for trinucleotides fea-
turing a purine nucleotides at the position of the first transcribed 
nucleotide (‘purine trinucleotides’): m7GpppAmpG (90%), 
m7GpppApG (89%), m7GpppGmpG (86%), m7GpppGpG 
(80%), while the lowest capping efficiencies were observed for 
pyrimidine trinucleotides. cells with transcripts capped with tri-
nucleotide cap analogues containing G or Gm, that were found 
to be poorly translated, did not lead to immune response activa-
tion compared to trinucleotides with A and Am.
Conclusion: Identical mRNAs that differing only in the first 
transcribed nucleotide (A, m6A, C, U, G) may be expressed 
at significantly different levels under certain conditions., and 
minor changes in the 5’ mRNA end alter the identity or meth-
ylation status of the first translated nucleotide, which may 
significantly change the expression of mRNA in living cells. 
Moreover, the biological effects of these changes may signifi-
cantly vary depending on the purity of mRNA and the produc-
tion line. However, in all cell lines studied, mRNAs carrying 
m6Am and Am as the first translated nucleotide showed high 
protein expression .
Keywords: Capping, mammalian, mRNA translation, protein ex-
pression.

P-19: Effect of diabetes mellitus on a specific LncRNA in 
Hippocampus and Prefrontal cortex
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Background and Aim: Diabetes mellitus is a huge and well-
known problem in all over the world that is defined as a hetero-
geneous disorder. Type 1 diabetes (T1D) is a complex autoim-
mune disease that is denoted by the destruction of pancreatic 
beta cells and insulin-deficient hyperglycemia and is considered 
the leading cause of morphological and structural dysfunctions 
in the nervous system such as deficient memory and learning. 
Two main regions of the brain involved in memory and learn-
ing process namely the Hippocampus and Pre-frontal cortex. 
T1D give rise to create an important deficit in crucial process 
related to memory and learning such as proliferation, synap-
tic plasticity, and apoptosis. These kinds of functions link to 
a wider range of genres such as LncRNAs. Long non-coding 
RNAs are transcribed by RNA polymerases II and III), which 
are longer than 200 nucleotides and constitute 97– 98% of the 
human genome that is not translated into proteins. In previous 
studies, the special lncRNAs were determined in HP and PFC 
regions of C57BL mice
Methods: C57BL mice induced type 1 diabetes and performed 

physiological and molecular tests such as PCR and Real-Time. 
finally, the statical test considered for finding the measurement 
of changes in lncRNA.
Results: We observed a remarkable change in the expression of 
interest lncRNA in the diabetic group
Conclusion: which is concluded that LncRNA may have a role 
in memory and learning in mice.
Keywords: diabetes mellitus, LncRNA, mice, memory, learning

P-20: Conservation of Avian Glucagon has break by 
c.209C>G p.70T>S mutation only in two separate avian or-
ders
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Background and Aim: Albeit avian high blood glucose level 
is a physiologic exception in animals, there is a spectrum of dif-
ferent blood glucose level in order Aves. The aim of this study 
was comparing amino acid sequence of glucagon as an impor-
tant hormone in glucose homeostasis.
Methods: We obtained the sequence of Gallus gallus gluca-
gon from NCBI and blast its 29 residue in all available aves. 
Afterwards, we checked birds with this mutation to find their 
taxonomic information. Then their corresponding mRNAs were 
checked and the related mutated nucleotides were distinguished.
Results: By using this bioinformatics approach we found a 
break in conservation of glucagon in this class of animals only 
at p.70T>S position. The birds with mutated glucagon were be-
longs to three separate orders of Galliformes and Strigiformes. 
Interestingly, c.209C>G mutation was seen these orders which 
is responsible for change of genetic code from Threonine to 
Serine. This mutation may interprete higher blood glucose level 
in these to orders.
Conclusion: Therefore, according to occurrence of this muta-
tion in separate orders of birds it can be concluded that this 
mutation may be considered as a non-lethal adaptive mutation 
in some avian orders.
Keywords: Avian, Birds, Blood glucose, Conserved, Glucagon, 
Mutation

P-21: The co-amplification of conserved numts mask the di-
vergent mitochondrial D- loop gene
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Background and Aim: Mitochondrial DNA has been used as 
the preferred genome in biodiversity research. However, sev-
eral factors contribute to its inadequacy. The occurrence of nu-
clear pseudogenes known as numts. Numts establish one of the 
main difficulties that prevent obtaining orthologous mitochon-
drial sequences. The current study aimed to test the efficiency 
of standard PCR protocol in producing orthologous sequences 
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of control region in Mellivora capensis, a carnivore mammal 
inhabiting the southern part of Iran.
Methods: Tissue samples were collected, across its distribution 
range in Iran. DNA extractions were performed in the labora-
tory using Genomic DNA Mini Kit. Extracted DNA from each 
sample was used to amplify two different fragments of D-loop 
region (250 and 580 bp) by standard PCR protocol.
Results: The PCR amplicons were checked for numt possibil-
ity. Results showed the existence of numts in D-loop gen in 
this species. The first evidence of the mtDNA numt was the ex-
istence of non-specific PCR amplification. The reactions using 
primers designed to amplify mtDNA copies produced variable 
sequences among individuals. For the first (250 bp) fragment, 
numt signs were observed in all amplicon, however, the numt 
percentage decreased for the longer fragment.
Conclusion: Due to little information available on the species, 
it is required to conduct more studies on the species, using large 
sample size to better identify genetic diversity of the species. 
This paper suggested that Microsatellite method to find genetic 
diversity in Mellivora capensis.
Keywords: Mitochondrial DNA, Numt, D-loop, Mellivora cap-
ensis
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Background and Aim: The objectives of this study were to 
estimate the genetic parameters and effect of inbreeding on bio-
metric traits of Iranian Moghani sheep.
Methods: The data used in this study consisted of biometric 
traits collected at the Breeding station of Moghani sheep, Ar-
debil province, Iran. The traits under consideration were height 
at withers, height at rump, body length, heart girt and leg cir-
cumference. The influence of environmental effects on traits, 
such as sex, type of birth and dam age at lambing, year and 
season were determined using analysis of variance. The pedi-
gree information collected between 1990 and 2015 was used to 
calculate inbreeding coefficients. For estimating the inbreeding 
depression, only animals with pedigree completeness index of 
greater than 0.6 were considered as reference population and in-
breeding coefficients of animals were included in the model as 
covariate. Six different animal models were fitted, differentiated 
by including or excluding maternal effects, with and without 
covariance between maternal and direct genetic effects. Final 
model for each trait was selected according to the comparison 
of the Akaike Information Criterion. A lower AIC value indicat-
ed a better fit. The variance components and genetic parameters 
were estimated using restricted maximum likelihood methods 
by WOMBAT software.
Results: The effect of year-season, sex, type of birth and dam 
age at lambing was significant for all traits. Estimates of herit-
ability for height at withers, height at rump, body length, heart 
girt and leg circumference were 0.04, 0.05, 0.006, 0.011,0.016, 
respectively. Inbreeding had a negative effect on the biometric 

traits in the present study except for height at withers. The re-
gression coefficients of height at withers, height at rump, body 
length, heart girt and leg circumference on inbreeding were es-
timated to be -0.001, -0.01, 0.02, -0.02 and -0.01.
Conclusion: According to the results, the heritability estimate 
of biometric traits in Moghani sheep was low, which would 
slow down the implementation of selection and genetic pro-
gress in these traits. Also, according to the results, inbreeding 
had a significant negative effect on biometric traits in this breed. 
Therefore, a controlled mating system to avoid an increase of 
inbreeding should be applied to this herd.
Keywords: Heitability, Biometric Traits, Inbreeding Depression, 
Moghani Sheep

P-23: New insight on the taxonomic identification of Clinop-
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data
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Background and Aim: Recent decades were a time for pro-
gress in reconstruction of animal phylogenetics and it was be-
cause of development of molecular methods and availability of 
molecular data such as DNA, RNA and protein sequences. In 
case of Chilopoda, morphological, molecular and in some cases 
behavioral evidences were used. Previous studies revealed that 
Clinopodes flavidus is among the abundant species in Alborz 
Mountains and this fact make it a good candidate for molecular 
studies. The purpose of the present study is to explore the ge-
netic identity of C. flavidus in Alborz Mountains.
Methods: For molecular study, mitochondrial protein-encod-
ing (cytochrome c oxidase subunit I, COI) was selected, as this 
marker has been shown to be informative in previous studies 
of centipedes. The specimens were collected in 96% ethanol 
from Alborz Mountains (from previous studies) and DNA was 
extracted from a piece of some segments of 10 specimens. 
Polymerase chain reaction (PCR) was carried out using uni-
versal primers for the COI gene. Additional 22 COI sequences 
belonging to four genera of family Geophilidae (Pachymerium, 
Stenotaenia, Geophilus and Clinopodes), were obtained from 
GenBank as complementary data. Phylogenetic tree was con-
structed using MrBayes and PhyML.
Results: Both probabilistic methods, Maximum Likelihood 
(ML) and Baysian Inference (BI) trees, showed similar topol-
ogy indicating C. flavidus as a complex and paraphyletic spe-
cies with three distinct clades. Iranian haplotype was closely 
related with C. intermedius, being together the sister clade of C. 
carinthiacus. These clades consequently make a sister clade for 
the Italian haplotype, while Romanian haplotypes appeared as a 
sister clade of the all aforementioned clades.
Conclusion: Therefore, C. falvidus is evidently a polytypic 
complex species. Whether this situation persists or not should 
be investigated with more data including nuclear genes since 
mitochondrial introgression might reveal wrong signal.
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P-24: Estimation genetic trend for reproductive traits in 
Holstein heifers inseminated with sex-sorted semen.
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Background and Aim: Nowadays, the use of sex-sorted semen 
is more commonplace in industrial dairy farms. The objective 
of this study was to estimate the genetic trends as well as the 
heritability open days, days from calving to first insemination, 
and conception rate. Data were included the reproductive per-
formance of 64070 heifers collected during 2007-2017 from 
10 industrial farms with various sizes. Evaluated reproductive 
traits were conception rate, days open, and days from calving 
to the first service (DFS) in heifers inseminated with various 
semen types. Quality control and calculation of descriptive 
statistics for all traits were performed using FoxPro 9.1 soft-
ware and SAS program. Animal breeding values were predicted 
through a single-trait animal model by DMU software. The ge-
netic and phenotypic trends were estimated using the regression 
procedure (proc reg) in the SAS package. The genetic trend was 
plotted using Excel software. The estimated heritability of open 
days, DFS, and conception rate were 0.051, 0.03, and 0.028 in 
conventional semen and 0.063, 0.03, and 0.028 for sex-sorted 
semen respectively. Estimated genetic trend for days open, 
DFS, and conception rate traits were desirable and significant 
(P<0.05).
Methods: All procedures were carried out by the Science and 
Research Branch, Islamic Azad University, Tehran, Iran Guide-
lines for Animal Handling, and the project was approved by 
the Ethics Committee of Science and Research Branch, Islamic 
Azad University, Tehran, Iran. Data were collected from a re-
cord registration unit in herds from January 2008 to December 
2017 on 64070 heifers record reared in ten commercial farms in 
Isfahan province (32.6539° N, 51.6660°). Quality control and 
calculation of descriptive statistics for all traits were performed 
using FoxPro 9.1 software and SAS program. Animal breed-
ing values were predicted through a single-trait animal model 
by DMU software. The genetic and phenotypic trends were es-
timated using the regression procedure (proc reg) in the SAS 
package. The genetic trend was plotted using Excel software.
Results: The result illustrated that using sex-sorted semen 
dramatically improved the Open days and DFS. Although the 
trend of Open days and DFS decreased from 2008 to 2017 in 
Sex-sorted semen was better than conventional semen. EBV for 
Sex-sorted semen in 2007 was 6.9 and 2017 has been 2.9. The 
estimated heritability of open days, DFS, and conception rate 
were 0.051, 0.03, and 0.028 in conventional semen and 0.063, 
0.03, and 0.028 for sex-sorted semen respectively. The genetic 
trend for days open, DFS, and conception rate were 5.4.3.17 

and 0.003 in conventional semen and for sex-sorted semen were 
4.81, 2.65, and 0.056 respectively.
Conclusion: The result of the study revealed that utilizing sex-
sorted semen can drastically decline reproductive disorders. 
However, conventional semen, as expected, showed a higher 
conception rate compared to the sexed semen. Indeed, by fa-
cilitating reproductive management and using qualified and 
efficient insemination inspectors we can enhance the concep-
tion rate of sex sorted semen. The result showed that genetic 
trend of reproductive traits in both semen types has improved 
for example, Conception rate in sex-sorted semen is better than 
past in sex-sorted semen. Investigating the genetic trend chart 
of reproductive trend showed that breeding programs has been 
effective. However more studies need to be performed to prove 
this hypothesis.
Keywords: sex sorted semen, heifer, genetic trend, reproductive 
traits.
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Background and Aim: Although hepatoblastoma (HB) is the 
most common liver cancer in children, it is a rare neoplasm. In 
addition, patients are usually asymptomatic and are diagnosed 
at advanced stages of the disease. Therefore, this study aims 
to investigate molecular mechanisms controlling the tumor be-
havior using bioinformatic analyses and predict transcription 
factors (TFs) and hub genes as potential markers for early di-
agnosis.
Methods: We extracted the gene expression profile GSE131329 
from the NCBI Gene Expression Omnibus (GEO) database and 
identified the differentially expressed genes (DEGs) using the 
GEO2R tool (adjPval<0.05, |fold change|≥1.5). To explore the 
potential TFs associated with HB, TFs among the up-regulated 
genes were identified using the TFcheckpoint database, fol-
lowed by the prediction of the TFs controlling these genes using 
eXpression2Kinases (X2K) web. Then, we constructed their 
protein-protein interaction (PPI) network utilizing the STRING 
database and visualized it by Cytoscape software. X2K was 
also used to establish the inferred upstream regulatory network 
from the up-regulated genes. Moreover, we produced the PPI 
network of the up-regulated genes by STRING and then used 
the Cytohubba plug-in for Cytoscape to screen hub genes from 
the PPI network. Finally, we performed Gene Ontology (GO) 
and the Kyoto Encyclopedia of Genes and Genomes (KEGG) 
pathway enrichment analyses of the hub genes by the EnrichR 
database.
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Results: In total, our study identified 594 DEGs, including 221 
up-regulated and 373 down-regulated genes. The PPI network 
constructed between the TFs included 17 nodes and 15 edg-
es. FOXM1 was the only TF overlapping among the two TF 
groups. Furthermore, the top ten genes ranked by the Degree 
algorithm were selected as hub genes: CDK1, CCNB1, AUR-
KA, CCNA2, PLK1, TOP2A, CDC20, HIST1H2BH, PBK, and 
HIST1H2BD. GO analysis revealed that the hub genes were 
mainly involved in processes associated with cell cycle and 
ubiquitin-protein ligase activity. Moreover, KEGG pathway 
analysis showed that the genes were enriched in cell cycle, vi-
ral carcinogenesis, cellular senescence, and p53 signaling path-
ways.
Conclusion: The findings of this study can be implemented 
to better understand the underlying molecular mechanisms re-
garding the development of HB and provide novel prognostic 
markers and therapeutic strategies.
Keywords: Hepatoblastoma, Regulatory network, Hub genes, 
Transcription factor, Pathway, Protein-protein interaction net-
work
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Background and Aim: Lignin is the second most prominent 
terrestrial biopolymer after cellulose, accounting for almost 
30 percentage of the organic carbon content in the biosphere. 
Lignin as an important phenylalnine-derived metabolite is cru-
cial for structural integrity of the cell wall, strength and stiff-
ness of the stem. In addition, lignin biosynthesis not only play a 
pivotal role in responsive to protect plants against pathogens as 
well as various types of abiotic stresses, such as water deficit, 
low temperatures, light, mineral deficiency, and UV-B radia-
tion, but they are also pivotal mediators of the plant interactions 
with different organisms. The study of lignin biosynthesis and 
its function will have a significant impact on industrial, agri-
cultural production and other human activities. Therefore, in 
this study we tried to compare the involved genes in lignin bio-
synthesis pathway of Arabidopsis thaliana (as dicotyledonous) 
and Zea mays (monocotyledonous) through analyses of exist-
ing data by some bioinformatics tools to reveal new aspects on 
regulatory mechanisms of these genes.
Methods: The involved genes identification for the lignin bio-
synthesis pathway in Arabidopsis and Zea mays were accom-
plished using the Plantcyc, thus, 47 and 41 genes were retrieved. 
Prediction of biochemical traits were done by ProtParam tool of 
Expasy database. The full length of amino acid sequence of all 
predicted proteins were used to align using ClustalX. The phy-
logenetic tree was constructed using neighbor-joining method 
of clustal omega.
Results: Molecular weight (MW) of proteins in A. thaliana var-
ied between 15.78– 74.58 kDa while in Zea mays, they ranged 
between 12.76– 63.43 kDa. Most of the proteins had the iso-

electric point (pI) around Acidic pH in Arabidopsis thaliana and 
Zea mays. Besides, the obtained results using ProtParam tool 
revealed that lignin biosynthesis proteins of A. thaliana were 
more stable than Zea mays. It seems that lignin biosynthesis 
proteins of Arabidopsis are more hydrophilic that can affect in 
their solubility. According to the phylogenetic analysis, lignin 
biosynthesis genes were separated into four main groups. Inter-
estingly, all the proteins with the common motifs were placed 
in group number two.
Conclusion: An attempt has been made to furnish further infor-
mation about the genes which are engaging in lignin biosynthe-
sis pathway that will be useful for more dissection.
Keywords: Protein stability, bioinformatics, cell wall, environ-
mental stresses, phylogenic study
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Background and Aim: Pancreatic cancer (PC) is the seventh 
most common cause of cancer-related deaths worldwide. Prog-
nosis of PC is very poor with a five-year survival rate about 
8%. The treatment of pancreatic cancer is limited due to dif-
ficulties associated with surgical removal, and poor sensitiv-
ity to radiotherapy and chemotherapy. Therefore, identification 
of an effective therapeutic target is required to improve patient 
outcome. Transcription factors are the key players which con-
tribute in a considerable number of human diseases such as 
cancers. Currently, transcription factors are targeted for cancer 
therapy. Therefore, in this study, we identified some TFs that 
have critical role in pancreatic cancer and can be considered 
as therapeutic targets for the development of anticancer drugs.
Methods: Transcriptomics data of normal pancreatic tissue and 
pancreatic cancer were retrieved from The Cancer Genome At-
las (TCGA) database. To normalize data and identify the dif-
ferentially expressed genes (DEGs), the edgeR package was 
used with an FDR of ≤0.01 and a |fold change| ≥1. Transcription 
factors (TFs) were identified using The Human Transcription 
Factors database. The STRING database was applied to evalu-
ate the interactions of TFs. Cytoscape plugin cytoHubba was 
employed to explore the top hub genes in TFs.
Results: The results indicated that 798 genes were differen-
tially expressed between pancreatic cancer and normal tissues. 
Twenty-eight TFs were identified among the DEGs, which be-
longed to 14 diverse TF families. The network was construct-
ed from TFs which contain 17 nodes (FLI1, KLF1, BACH2, 
PAX5, BCL11A, POU2F2, SPI1, IRF8, IKZF1, TBX21, 
IKZF3, TFEC, PLEK, NKX2-5, EOMES, SOX3, NR5A1) and 
38 edges. Three genes include SPI1, IRF8 and IKZF1 with top 
node degrees were selected as the hub genes.
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Conclusion: The identified TFs in the current study may pro-
vide potential targets for the diagnosis and treatment of pancre-
atic cancer.
Keywords: Pancreatic cancer, Transcription Factor, Network 
Analysis
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Background and Aim: Basil (Ocimum basillicum L.) is one of 
the most important medicinal plants of the Lamiaceae family. 
Basil is a annual plant, cross-pollination and diploid (2n = 48) 
and has valuable secondary metabolites. In the present study, 
miRNAs of basil were isolated and analyzed using different 
bioinformatics methods.
Methods: Three data-sets containing sequenced short reads 
were used under different environmental conditions (control, 
cold and flooding stress). The data were assembled and docu-
mented and finally validated. Conserved miRNAs and their tar-
get genes were identified. Experimental databases were used to 
identify the target genes of miRNAs in the protein interaction 
network.
Results: Transcriptome assembly was performed using RNA 
sequencing data which resulted in the identification of four mi-
croRNAs (miR156, miR396, miR212 and miR166). Among 
the cases studied, ote-miR166-3p had the highest expression 
in both flooding and cold stresses. However, other microRNAs 
were similar in expression.
Conclusion: Finally, considering the regulatory role of identi-
fied microRNAs on genetic factors and their effect on altering 
gene network genes, identified microRNAs as candidate genes 
in the genetic engineering can be used to increase tolerance to 
biotic and abiotic stresses. In addition, they can be used to in-
crease the quantitative and qualitative traits of basil.
Keywords: basil, metabolites, documentation, miRNA, short 
read
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Background and Aim: Recently identified 2019-novel Coro-
navirus (COVID-19) that has approximately 70% similarity in 
sequence to SARS-CoV is also called SARS-CoV2. This betac-
oronavirus manifests itself with fever, dry cough, and dyspnea. 
Often transmits from human to human among close contacts 
via respiratory droplets. Presently there is no antiviral treatment 
available for 2019-nCoV. RNA-dependent RNA polymerase 
(RdRPs) encoded in positive-strand RNA genome of Corona-
virus is essential for replication, transcription, recombination, 
evolution, and genomic variations. So it will be a good target 
for RNAi gene therapy and shRNA is a promising approach of 
RNAi technique that allows tissue-specific gene knockdown.
Methods: First, RdRPs gene sequence of COVID-19, other 
strains of human Coronavirus, and bat Coronavirus were ob-
tained from NCBI. Second, conserved regions recognized 
through Clustal Omega. Subsequently, RdRPs gene sequence of 
COVID-19 was given to online websites for designing shRNA, 
such as: BLOCK-iT™ RNAi Designer, WI siRNA selection 
program, and www.invivogen.com/sirnawizard/. After throw-
ing off-targets away, the best ones chose based on overlapping 
with conserved regions and locating at RNA loop.
Results: These shRNAs aligned with human genome and 3 of 
them picked with other priorities like CG%.
Conclusion: Computational patterns confirm this new system 
is effective at gene silencing. Thus it is suggested that shRNAs 
designed in this study might provide treatment for human Coro-
naviruses.
Keywords: Coronavirus . COVID-19 . SARS-CoV . Dyspnea . 
RNAi . shRNA . Gene silencing
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Background and Aim: The process of programmed cell death, 
or apoptosis, is generally characterized by distinct morphologi-
cal characteristics and energy-dependent biochemical mecha-
nisms. Apoptosis is considered a vital component of various 
processes including normal cell turnover, proper development 
and functioning of the immune system, hormone-dependent 
atrophy, embryonic development and chemical-induced cell 
death. Inappropriate apoptosis (either too little or too much) is a 
factor in many human conditions including neurodegenerative 
diseases, ischemic damage, autoimmune disorders and many 
types of cancer. Central components of the apoptotic death 
machinery, which have been conserved throughout evolution, 
include the Bcl-2, Apaf-1 (apoptotic protease activating factor 
1) and caspase family members. Caspases (cysteinyl aspartate-
specific proteases) are synthesized as dormant proenzymes that, 
upon proteolytic activation, acquire the ability to cleave key in-
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tracellular substrates2, resulting in the morphological and bio-
chemical changes associated with apoptosis (Bax 1). Recently, 
it was found that, in apoptosis triggered by many stimuli, mito-
chondria play a pivotal role in coordinating caspase activation 
through the release of cytochrome c. Apoptosis regulator BAX 
gene is location 19q 13.33 and has 7 exons. 2848 SNPs have 
been reported for this gene wich among them 6 SNPs are patho-
genic variants based on NCBI results. It has 5 isoformations. In 
this study we analyzed pathogenicity effects of rs 398122513 
in BAX gene.
Methods: In this study we analyzed pathogenicity effects of 
rs 398122513 in BAX gene by SIFT (sorting intolerant from 
tolerant, is a tool for prediction of SNP effect on protein func-
tion), Polyphen2 (a tool for annotating coding non-synonymous 
SNPs) and I-mutant 2.0 (a tool for prediction of protein stability 
changes upon single point mutation) prediction databases.Re-
sults: SIFT database predicted that rs398122513 effects on the 
protein function with score 0. Polyphen2 database is predicted 
this SNP probably damaging with score of 0.995. I-mutant2.0 
database is predicted this SNP decrease protein stability
Results: SIFT database predicted that rs398122513 effects on 
the protein function with score 0. Polyphen2 database is pre-
dicted this SNP probably damaging with score of 0.995. I-mu-
tant2.0 database is predicted this SNP decrease protein stabili-
tyResults: SIFT database predicted that rs398122513 effects on 
the protein function with score 0. Polyphen2 database is pre-
dicted this SNP probably damaging with score of 0.995. I-mu-
tant2.0 database is predicted this SNP decrease protein stability
Conclusion: In conclusion rs398122513 of BAX gene effects 
on protein function,reduce protein stability and probly associ-
ated with disease in human
Keywords: Apoptosis, BOX Gene, rs398122513, Bioinformatics 
analyses
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Background and Aim: It remains unclear how the ectopic 
expression of defined transcription factors induces dynamic 
changes in gene expression profiles that establish a pluripotent 
state during direct cell reprogramming. Several reports have 
shown that reprogramming is a multistep process that includes 
accelerated cell proliferation, morphological changes of the 
cells, a mesenchymal-to-epithelial transition (MET), and uni-
dentified stochastic events. Transcription factors often act in 
concert with cofactors and modifiers to turn the gene expression 
on or off. In a recent study microarrays related to expression 
of genes in mouse embryonic fibroblasts which were infected 
with vectors containing transcription factors Oct4, Sox2, Klf4, 
c-Myc were published. its results were obtained in the form of 
a dataset and analyzed.
Methods: A raw dataset has been extracted from GEO datasets 
(NCBI). In its heat map the genes which had the most difference 

in terms of expression were selected and they were subjected 
to further analysis including protein associated networks in 
String-db. And also GEO2R results were analyzed with String 
network package.
Results: As it was previously determined, Transcription Fac-
tors are the means for regulation of gene expression. But the 
result, i.e. 147 gene sets out of 1515, showed that there is a 
negative regulation on gene expression when the cells are ex-
posed to Yamanaka factors. Moreover, 11 gene sets out of 44, 
are contributed to the inhibition of DNA methylation when Em-
bryonic fibroblast is subjected to above-maintained factors. The 
results demonstrate that after several days, the expression of 
genes related to DNA repair system changes remarkably in em-
bryonic fibroblasts which were infected with retroviruses. It is 
of great value to consider that also expression of genes related 
to pathways like “cellular response to DNA damage stimulus” 
had changed dramatically, since the cells were infected. There 
are also other genes in which their expression changes after in-
fecting the cells with the above-mentioned vectors. These genes 
are somehow related to “histone demethylase activity (H3-K9 
specific)” pathway and it shows that infecting cells with those 
viruses can result in epigenetic regulation of gene expression.
Conclusion: The process of DNA demethylation and the ac-
tivation of histone demethylase could be hallmark during the 
dedifferentiation. And also the results which were mentioned 
shows the metabolic pathways could be cooperating with DNA 
repair. As science improves in iPSC field, the demand toward 
knowing more about its mechanisms grows.
Keywords: dedifferentiation
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Background and Aim: Ovarian cancer is a gynecological car-
cinoma and accounts for about 5% of all cancer deaths world-
wide. Chemotherapy with platinum-based drugs such as cis-
platin and carboplatin is the main strategy for ovarian cancer 
treatment. Nonetheless, resistance to these drugs is growing 
among patients. Different cellular pathways can be involved 
in chemotherapy resistance. Therefore, the evaluation of these 
pathways in chemo-resistance would help to identify patients 
who are resistant to chemotherapy. In this regard gene expres-
sion profiling and using the molecular signature for prediction 
of drug response would be a promising approach that can lead 
to finding the most effective drugs according to the tumor char-
acteristics of patients. In this study, we analyzed the differential 
expression and differential correlation of the genes based on 
Affymetrix microarrays using two GSE28646 and GSE15372 
datasets.
Methods: Firs, Gene Fuzzy Scoring (GFS) method was applied 
to remove the batch effect from the data. After that Wilcoxon 
Rank Sum test (aka Mann-Whitney U Test) was used to identify 
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the differentially expressed genes between the sensitive and re-
sistant samples. Finally, structures of transcription factor-target 
regulatory network, miRNA-target and lncRNA-target regula-
tory network and Differential correlation analysis were imple-
mented on drug resistance markers that were obtained from the 
previous step.
Results: Analysis of microarray results showed that 89 genes 
were highly differentially (up-regulated and down-regulated) 
expressed in the 8 cisplatin-resistant samples. Twenty-five of 
the genes were not previously reported in the resistance of any 
type of cancers. While pathway analysis revealed a complex 
interrelationship between some of these genes, their regulating 
transcription factors, miRNA and lncRNA regulatory network 
and differentially expression correlation exhibited that these 
genes are independently involved in anti-cancer drug resistance.
Conclusion: We identified genes that are differentially ex-
pressed in cisplatin-resistant ovarian cancer cells. Our study 
provided useful information on novel drug resistance genes in 
a potential candidate for ovarian cancer. These data may lead 
to the discovery of new drug resistance targets and perhaps the 
development of improved cancer chemotherapy strategies.
Keywords: cisplatin-resistance, gene expression analysis,ovarian 
neoplasm, regulatory network.

P-33: Bioinformatics evaluation of hsa-miR-139-5p signal-
ing pathways and its associated rs56202419 function in pa-
tients with acute myeloid leukemia
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Background and Aim: Acute Myeloid Leukemia (AML) is 
the most common acute leukemia in adults. The identification 
of recurrent genetic mutations, such as FLT3-ITD, NMP1 and 
AML1, has helped refine individual prognosis and guide man-
agement. The translocation t(8;21), leading to a fusion between 
the RUNX1 gene and the RUNX1T1 locus, was the first chro-
mosomal translocation identified in AML.
Methods: To get more information we used NCBI, miRNAS-
NP, miRBase, miRWALK2.0, DAVID databases and KEGG 
pathway as the bioinformatics tools.
Results: Investigations at the rs56202419 locus indicated that 
an allele altered to G, which may effect on function of the miR-
NA associated with this region. Finally, hsa-miR-139-5p as one 
of the most important miRNAs related to this gene and given 
the confirmation of the role of hsa-miR-139-5p in AML through 
bioinformatics databases, this miRNA selected for this analysis.
Conclusion: Studies on this rs56202419 have shown that when 
the SNP locus is in the G allele, the miRNA binds to it less than 
the wild an allele. Due to the increase action of CSF1R, GM-
CSF, MPO, IL3, so block of differentiation. We predicted that a 
person with G allele is more susceptible to AML by increasing 
the expression of the AML1.
Keywords: acute, myeloid, leukemia, RUNX1, MDM2, P53

P-34: Bioinformatic Identification of key pathways and hub 
genes targeted to a panel of signature miRNAs in Diffuse 
large B-cell lymphoma

Hanie Azari, Elham Karimi, Pegah Mousavi*

Department of Medical genetics, School of Medical Sciences, Hor-
mozgan University of Medical Sciences, Bandar Abbas, Iran
Email: azari.hanie@gmail.com

Background and Aim: The unknown molecular nature of 
Diffuse large B-cell lymphoma (DLBCL lymphoma) and the 
growing evidence for the role of miRNAs in this disease, led 
to a panel of five miRNAs, to be subjected to bioinformatics 
analysis in order to better study of the molecular mechanisms 
underlying the disease.
Methods: Five miRNAs which in previous studies has been 
introduced as key microRNAs in distinguishing DHBLC lym-
phoma and its various clinicopathological subtypes, considered 
as differentially expressed miRNAs (DEMs). Bioinformatic 
analyses were employed to find their molecular target genes. 
Protein-protein interaction (PPI) and Gene enrichment analysis 
were constructed using String and Cytoscape, respectively, to 
identify a selected collection of Differentially Expressed Genes 
(DEGs). Top 10 genes were then used for further studies. To 
identify the pathways where these selected DEGs are involved 
in, Gene Ontology (GO) and Kyoto Encyclopedia of Genes and 
Genomes (KEGG) pathway enrichment analysis was performed 
using the DAVID online database.
Results: Altogether among 1096 DEGs identified as common 
targets of these (DEMs), 26 genes were screened out as hub 
genes. Top 10 genes such as SRC, MAPK1, PIK3R1, ESR1, 
MAPK14, KRAS, MAPK8, CREB1, SDC2, BRCA1 and their 
linked cellular and functional pathway were selected.
Conclusion: The results indicated that the expression of these 
top 10 DEGs was significantly associated with the main cellular 
and functional process in the DHBLC lymphoma. Hence paved 
away for a more understanding about the cellular and molecu-
lar backgrounds underlying the pathogenesis of this cancer and 
may provide potential targets for its therapy.
Keywords: DLBCL lymphoma,microRNA,Differentially ex-
pressed genes, Protein–protein interaction network ,Hub 
genes,Bioinformatics analysis
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Background and Aim: Recurrent pregnancy loss (RPL), which 
is clinically defined as at least two consecutive pregnancy losses 
prior to 20 weeks of gestation, is a frequently occurring disease.
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Although several RPL’s aetiologies have been described,the 
disease is still classified as idiopathic in more than 50% of 
cases, which underlines the potential involvement of genetic 
factors. However, only a few studies have revealed links be-
tween specific genetic variants and RPL’s origin. THBD, the 
endothelial cell receptor for thrombin, has been associated with 
distinct biological processes and considered a coherent RPL-
related candidate gene THBD gene is located in 20p11.21. This 
gene has one exon and 2045 SNPs which among them 2 SNPs 
are pathogenic. rs 398122807 of the THBD gene is located on 
coding region and is missense mutation (C>A). The protein of 
THBD gene has 575 amino acids. In this study we analyzed the 
pathogenicity effects of rs 398122807 in THBD gene
Methods: In this study we analyzed the pathogenicity effects of 
rs 398122807 in THBD gene by mutant (A tool for prediction 
for protein stability changes ), mu pro ( same as imutant pre-
dicts protein stability changes) and provean ( Protein variation 
effect analyzer) prediction databases.
Results: . imutant and mu pro databases both predicted that 
rs 398122807 decreases stability and provean database predict 
that the SNP is deleterious .
Conclusion: In conclusion rs 398122807 of THBD gene re-
duces protein stability and probably associated with disease in 
humans.
Keywords: Recurrent pregnancy loss (RPL), rs 398122807, 
THBD gene, Bioinformatics analyses
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Background and Aim: Vibrio cholerae, which has always 
been a threat to health in large parts of the world, is the ori-
gin of an acute intestinal infectious disease that dates back to 
1817. Today, the disease is most commonly seen in third world 
countries that are poor in health. This bacterium belongs to the 
Vibrionaceae family, having two major serotypes, Ogawa and 
Inaba, and two classical biotopes, and Eltor. Vaccines have al-
ways been one of the best ways to prevent disease. With the ad-
vances in science and technology, vaccine production methods 
have undergone fundamental changes. Informatics has helped a 
lot. Immunoinformatic is a new way of designing vaccines that 
are far more efficient than ever before, using several important 
membrane proteins of this bacterium as a vaccine candidate in 
this study.
Methods: After extracting linear and spatial epitopes of tar-
get proteins in multiple databases such as IEDB, LBtope, AB-
Cpred, Ellipro, Discotope, and CBtope, according to the criteria 
used in vaccine design, we arrive at a polytope construct that af-
ter optimization And translating it to DNA can be expressed by 
designing an expression cassette to target the gene in the vector.
Results: After bioinformatics analysis on 6 membrane proteins, 
we reached 35 suitable epitopes, which after final examination 
and considering their physicochemical properties and Space 

structure, we got 2 epitopes for omp U, 2 epitopes for omp W, 
3 epitopes for omp A, 3 epitopes for omp K, 2 epitopes for omp 
V and 2 epitopes for omp C. Combining these epitopes together 
we created a standard polytope construct and expressed it by 
designing a specific expression cassette in the pET21a vector.
Conclusion: With significant advances in computer techniques 
in the field of biomedical and medical sciences such as vaccine 
design, a vaccine with the highest impact and least side effect 
can be developed for any alien agent in the shortest time and 
with the least cost.
Keywords: vibrio cholerae - vaccine design - Immunoinformatic 
- B cell epitope
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Background and Aim: Breast cancer is the most common can-
cer among women worldwide and one of the leading causes of 
cancer deaths. The origin of breast cancer is breast tissue, so 
studying breast tissue is of specific importance for the prog-
nosis, diagnosis and treatment of breast cancer. Exosomes 
have recently been recognized as an important player in breast 
cancer pathogenesis. They are secreted nanoparticles that are 
present in both normal and pathophysiological conditions in 
all body fluids and are also effective in cell-cell communica-
tion. microRNAs (miRNAs, miRs), as the most important cargo 
in exosomes, are potential cancer biomarkers that can be use-
ful in diagnosis and prognosis. To finding a potent diagnostic 
biomarker, we checked the EVmiRNA, a database of miRNA 
profiling in extracellular vesicles and re-analyzed the expres-
sion profiles of specific exosomal miRNAs in breast cancer that 
were present in three samples.
Methods: The expression of exomiRs was studied using the 
EVmiRNA database. This database provided 462 small RNA 
sequencing samples of EVs from 17 sources/diseases and con-
structed the EVmiRNA database (http://bioinfo.life.hust.edu.cn/
EVmiRNA) to show the miRNA expression profiles. We ana-
lyzed SRR expression levels in breast carcinoma in EVmiRNA 
database (SRA id: SRR1973957 and SRR1973962). We also 
checked the expression of our candidate miRNAs in ExoCarta 
database (http://www.exocarta.org/).
Results: Our bioinformatics analysis revealed that miR-3168 
was overexpressed in exosomes derived from breast carcinoma 
samples compared to normal exosomes. The expression of ex-
omiR-3168 was also found in low levels in normal plasma ac-
cording to the Exocarta database.
Conclusion: Given the high expression levels of miR-3168 in 
breast carcinoma exosomes, our study suggests that miR-3168 
could serve as a potent and non-invasive diagnostic biomarker 
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for breast carcinoma.
Keywords: Breast cancer -Exosome -microRNA- EVmiRNA - 
ExoCarta - miR-3168
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Background and Aim: Breast cancer (BC) is the main reason 
for deaths between females. BC affected by various factors 
such as non-coding RNAs. MicroRNAs (miRNAs) are a class 
of small noncoding RNA that play important roles in normal 
and disease condition. Nevertheless, the exact mechanism by 
which miRNAs regulate BC development remains unknown. 
Bioinformatics prediction tools are very valuable to facilitate 
for selecting putative target genes involved in cancer progres-
sion. Here, we aimed to identify the miR-99a-correlated princi-
pal regulatory mechanism in BC.
Methods: Target genes of miR-99a were predicted by miR-
Net, miRmap, miRDB, and Targetscan. By using an integrated 
miRNA prediction process, 98 common targets identified and 
established a protein-protein interaction network by STRING 
database. Moreover, enrichment analyses were performed to 
define the potential miR-99a pathway and function. Then hub 
genes in the networks were shown by Cytoscape. Finally, hub 
genes evaluated for the BC pathway.
Results: The enriched functions and KEGG pathway analy-
sis proposed that the target genes were enriched in regulating 
pluripotency of stem cells, mTOR signaling pathway, and au-
tophagy. From the PPI network, 119 hub genes were identified 
that involved in the mitotic cell cycle, Wnt signaling, TGF-beta 
signaling pathway, and G1/S transition. Finally, RPS6, UBB, 
RPL37A, and EIF5A gene were displayed due to their correla-
tion BC.
Conclusion: This study identified the hub genes and potential 
molecular mechanisms miR-99a related to the development of 
BC, which could provide new insight for BC interventional 
strategies.
Keywords: miR-99a, Target gene, Enrichment, cancer
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Background and Aim: Multiple sclerosis (MS), one of the 
most enigmatic multi-component diseases whose etiology is 
not yet conclusively known, is a leading cause of neurologi-

cal disability. Huge heterogeneity has been attributed to the MS 
such as genetical, phenotypical and most importantly response 
to therapy. Natalizumab (NTZ), approved as second-line ther-
apy for MS patients, is thought to bind to the α4 integrins on 
T lymphocytes, consequently prevents lymphocyte trafficking 
across the brain endothelial cell. Although this inhibitory mode 
of action of NTZ is accepted, additional hitherto unknown 
mechanisms that could probably take part in the therapeutic ef-
fect of NTZ is exist. The increasing body of evidence indicates 
changes in the transcriptome profile of NTZ-treated patients, 
especially in microRNAs (miRNAs) as key regulators of gene 
expression at post-transcriptional level. Therefore, the aim of 
the present study was to conduct an enrichment pathway analy-
sis on the targets of miRNAs, whose expression are altered in 
patients undergoing NTZ treatment to delineate potential sign-
aling pathways that are recruited by NTZ.
Methods: Through literature review, I extracted all of the pre-
viously reported miRNAs whose changed expression after NTZ 
therapy were confirmed by quantitative real-time PCR (qRT-
PCR). These miRNAs include miR-19b, miR-106b, miR-326, 
miR-18a, miR-29a, miR-20b, let-7c, miR-125a-5p, miR-642, 
miR-126, miR-17, miR-155, miR-26a, miR-150 and, miR-10b. 
miRTarBase and miRWalk2.0 databases were employed to ob-
tain validated and predicted targetome of these miRNAs. Then 
the targets of each miRNA were inputted separately into the 
DAVID database. Afterward, enriched signaling pathways out-
comes from the Kyoto Encyclopedia of Genes and Genomes 
(KEGG) were analyzed.
Results: The top five pathways that enriched by tragetome of 
these miRNAs were foxo signaling pathway (taretome of 13 
miRNAs), PI3K-Akt signaling pathway (taretome of 12 miR-
NAs), MAPK signaling pathway (taretome of 10 miRNAs), 
HIF-1 signaling pathway (taretome of 10 miRNAs), and TGF-
beta signaling pathway (taretome of 9 miRNAs).
Conclusion: All of the enriched pathways are involved in 
different phases of MS, either inflammation or neurodegen-
eration, hence these pathways are potentially contribute to the 
therapeutic effect of NTZ. Further experiments are warranted to 
delineate and confirm the role of these pathways, providing a 
focused insight into the mechanism of action of NTZ.
Keywords: Multiple sclerosis, microRNA, Natalizumab
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Background and Aim: Breast cancer is one of the most preva-
lent malignancies among women worldwide. Triple negative 
breast cancer (TNBC) is a type of breast cancer in which es-
trogen receptor, progesterone receptor, and human epidermal 
growth factor receptor 2 (HER-2) are not expressed. Lung can-
cer begins in the lungs and may spread to lymph nodes or other 
organs in the body, such as the brain. Cancer from other organs 
also may spread to the lungs. Other common sites are the liver, 
and brain. No matter where it spreads, it’s still considered breast 
cancer and is treated as such. In this study we find the impor-
tant and common genes that are therapeutic targets in these two 
diseases.
Methods: genes related to TNBC and lung cancer were ex-
tracted from Genecard database. Then Common genes of these 
two diseases were identified by venn diagram. The network was 
constructed by Cytoscape software (version 3.5.1). Then main 
component of the network was analyzed considering central-
ity parameters including degree, betweenness, closeness and 
stress. Furthermore, Gene Ontology (GO) analysis of the key 
genes was performed.
Results: Output of genecards database shown 1550 genes in 
TNBC and 22399 genes in Lung cancer are differentially ex-
pressed. 875 genes were common between TNBC and Lung 
cancer. TP53, HRAS, MYC, PTEN, KRAS, CCND1, EGFR, 
CDKN2A, ESR1, ERBB2, AKT1, VEGFA, STAT3, NOTCH1, 
CTNNB1, BRCA1, JUN, EGF are the genes with high degree 
among the genes respectively. 14 crucial genes were analyzed 
by GO analysis, among all, molecular function “protein kinase 
binding (GO:0019901), was disclosed as top category followed 
by Cellular Component “nuclear chromatin (GO:0000790).
Conclusion: The analyses of common genes of the TNBC and 
lung cancer showed that there are some common crucial genes 
including TP53, HRAS, MYC, PTEN, KRAS, CCND1, EGFR, 
CDKN2A, ESR1, ERBB2, AKT1, VEGFA, STAT3, NOTCH1, 
CTNNB1, BRCA1, JUN and EGF which are tightly related to 
progress of disease. Therefore, these genes and pathways can be 
considered as an appropriate target for control and treatment of 
TNBC and and lung cancer.
Keywords: TNBC, Lung cancer, cytoscape, Gene ontology
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Background and Aim: CDKN2A gene, localized on 9p21.3 
and encoding two suppressor proteins p16 and p14, is a tumor 
suppressor gene and cell cycle regulator. CDKN2A alterations 
have been discovered in different types of cancer like leuke-
mia and melanoma, etc. Identified alterations in this gene are 
included promotor hypermethylation, sequence deletions and 
point mutations. Some of single nucleotide variants cause del-
eterious effects on protein function. Our purpose is determina-

tion of pathogenicity of rs104894099 in cancer malignancy.
Methods: In this study, one SNP (rs104894099) has been iden-
tified and considered in CDKN2A gene. In the rs104894099, 
Valine amino acid in position 59, located in α-helix structure, 
change to Glycine (T>G) or Glutamic acid (T>A). This con-
sideration has been studied using various bioinformatics tools 
including Polyphen-2, I-Mutant 2.0, PROVEAN and SIFT da-
tabase. We simulated both of the mutant and wild type protein 
structures using VMD software.
Results: SIFT database (score for V>E and V>G: 0.000), PHD-
SNP, PROVEAN (score for V>E: -5.24, for V>G: -5.98) and 
PolyPhen-2 (score for V>E: 0.999, for V>G: 0.998) predict that 
rs104894099 has deleterious effect. I-Mutant 2.0 predicts that 
this SNP decreases protein stability. ExPASy tools showed us 
that hydrophobicity is decreased in mutant protein. The angles 
and length of bonds as well as the distances of atoms in mutant 
and wild type protein have been measured using VMD soft-
ware. By comparing the mentioned parameters we found that 
the protein structure does not change in V59E/V59G mutations.
Conclusion: After using multiple bioinformatics tools, 
rs104894099 might have pathogenic effects in the CDKN2A 
gene.
Keywords: CDKN2A, Gene, SNP, Bioinformatics tools.
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Background and Aim: Hypertrophic cardiomyopathy (HCM) 
is a genetic disorder of hypertrophied cardiac myocytes. Deter-
mination of the important genes and their roles in HCM disease 
may help to clarify the molecular mechanism of the disease. 
In this study, we aimed to determine the important genes and 
pathway in HCM disease by using bioinformatics analysis on 
expression profiles of hypertrophic cardiomyopathy patients.
Methods: Differentially expressed genes were performed be-
tween the HCM patients and the normal samples of GSE89714. 
Then, differentially expressed genes with padj<0.05 and log-
2FoldChange≠1 were chosen to perform pathway analysis us-
ing DESeq2 package in R software. Pathway analysis and Gene 
Ontology (GO) were accomplished by Enrichr and PANTHER 
database, respectively.
Results: Our data revealed that 270 genes were upregulated 
and 161 genes were downregulated in patients. Most of differ-
entially expressed genes were involved in protein digestion and 
absorption, TGFβ and Glycosominoglycan biosynthesis signal-
ing pathways. Furthermore, GO depicted that differentially ex-
pressed genes involved in cellular and metabolic process, bind-
ing and catalytic activity, cell junction and extracellular region. 
The comparison analysis between transcriptome profiles of pa-
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tients and normal counterparts revealed that BMP8A, ID4, IN-
HBB, INHBA, GDF6, FMOD, THBS1, DCN and BMP7 genes 
which involved in TGFβ signaling pathway, have differentially 
expressed in patients. Among these genes, FMOD displayed the 
utmost upregulation (logFC = 3.10) and BMP7 gene demon-
strated the highest downregulation (logFC = -3.65) in patients.
Conclusion: As a result, this study exhibited that TGFβ signal-
ing pathway can be one of the important pathways involved 
in HCM disease and determining the mRNAs in this pathway 
would shed more light on molecular processes of HCM disease.
Keywords: Hypertrophic cardiomyopathy, TGFβ signaling path-
ways, differentially expressed mRNAs
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Background and Aim: The heart is the first organ that formed 
in the vertebrate embryo. Its function is to collect blood from 
the body and send it to the lungs and receive blood from the 
lungs and send it to the rest organs of the body. Congenital heart 
disease (CHD), a type of cardiovascular disease, is the most 
common birth defect and refers to a defect in heart structure or 
function from birth. The most common CHD is a ventricle sep-
tal defect (VSD). Various environmental and genetic factors are 
involved in this disease. About 1,700 genes involved in cardiac 
development have been reported. Genes with mutations in con-
genital heart disease include NKX2.5, GATA4, and TBX5, all 
of which interact with each other. NKX2.5 transcription factor, 
located in 5q35.1, is crucial in guiding the mesoderm to become 
heart tissue and activates the synthesis of other transcription 
factors such as members of the GATA4 and MEF2 family. This 
gene is a member of the homeobox NK gene family that has 
been conserved throughout evolution. Mutations in this gene 
have been reported in different types of CHDs. NKX2.5 pro-
tein acts as a key regulator in cardiac morphogenesis. Nkx2.5 
gene has 1822 SNPs until now which among them 44 SNPs 
are pathogenic. Rs72554028 of the nkx2.5 gene is located in 3' 
UTR region and is a missense mutation.
Methods: In this study, we analyzed pathogenicity effects of 
this SNP in nkx2.5 gene by SIFT (sorting intolerant from toler-
ant, is a tool for prediction of SNP effect on protein function), 
Polyphen2 (is a tool for annotating coding non-synonymous 
SNPs), I-mutant2.0 (is a tool for prediction of protein stability 
changes upon single point mutation) and SWISS-MODEL (is 
a tool for examining the 3D structure of proteins) prediction 
databases.
Results: SIFT database predicted that rs104894073 effects on 
the protein function. Polyphen2 database is predicted this SNP 
probably damaging. I-mutant2.0 database is predicted this SNP 
decrease stability and SWISS-MODEL is predicted that the 
three-dimensional structure of the mutant protein was signifi-
cantly different from the normal protein.

Conclusion: In conclusion rs72554028 of nkx2.5 gene reduces 
protein stability and probably associated with disease in hu-
mans.
Keywords: congenital heart disease, nkx2.5, SNP, mutation, bio-
informatic
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Background and Aim: The 26S proteasomes maintain pro-
tein homeostasis through the degradation of damaged proteins 
which are tagged by polyubiquitination. Therefore, enhancing 
proteasome activity has been identified as a novel method to 
protect against proteotoxic diseases. USP14 is a subunit of the 
26S proteasome, which can rescue substrates from degradation 
by the elimination of the ubiquitin. Thus, the design of an in-
hibitor for USP14 could enhance protein degradation. USP14 
includes a UBL domain, which is a critical regulator of protea-
somal activity. Recently it has been demonstrated that the UBL 
domain stimulates the degradation of peptides, non-ubiquitinat-
ed, and ubiquitinated proteins. Considering the importance of 
the functional UBL domain, structural investigation of USP14 
interaction with the proteasome would be helpful in drug de-
sign.
Methods: In order to design proteasome activating peptides, 
first, the interaction of the UBL domain of USP14 (PDB ID: 
1WGG) and Rpn1 subunit of the proteasome (PDB ID: 4CR2) 
was investigated using HADDOCK 2.2. Then, a core peptide 
inhibitor was designed using PeptiDerive from the Rosetta 
package, and a library of peptides was created based on the in-
teraction pattern. Finally, the binding energy of each peptide 
with the binding site was calculated using Autodock software.
Results: Based on the docking results, the core peptide has the 
binding energy of -4.45 kcal/mol and the binding energy ranges 
for the peptide library were from -5.36 to 1.12 kcal/mol. There-
fore, among ten amino acid sequences in the peptide library, 
SQPARQK, with binding energy of -5.36 kal/mol was selected 
as a suitable peptide to inhibit USP14 activity because of its 
high binding affinity relative to the core peptide.
Conclusion: According to these studies, the proposed peptide 
may be able to prevent the binding of USP14 to the protea-
some by inhibiting its effective interaction at the RPN1 site, and 
therefore increasing the activity of the proteasome.
Keywords: 26S proteasome, USP14, UBL, activating peptides
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Background and Aim: Prostate cancer is the second most 
frequent cancer among men, and it is responsible for 3.8% of 
death. One of the genes identified to be involved in this cancer 
is CHEK2.
CHEK2 is located on chromosome 22, and it is the upstream 
regulator of p53 in the DNA-damage– signaling pathway. For 
this gene is important in both sporadic and familial prostate can-
cer, it could be an important gene to be investigated for cancer 
therapy. Here the rs28909982 mutation on CHEK2 gene was 
investigated to understand weather it has any effect on protein 
and consequently on prostate cancer or not.
Methods: The data that was collected by Entrez Gene on Na-
tional Center for Biological Information (NCBI) web site on 
human checkpoint kinase 2 (CHK2). The effect of a pathogenic 
mutation on the protein expressed by CHEK2 gene has been 
investigated by using SIFT, PolyPhen, I-Mutant and ExPASy 
servers. By these servers, the stability, structure, hydrophobic-
ity, and function of protein was searched.
Results: the results gained by SIFT, PolyPhen, I-Mutant and 
ExPASy servers showed that this mutation have a significant 
effect on protein. It showed that the hydrophobicity changes 
from -4.500 to -0.400, and the results of SIFT, PolyPhen, and 
I-Mutant predicted this mutation as harmful.
Conclusion: In this article, 117th residue of CHEK2 protein 
was investigated by PolyPhen, SIFT, I-Mutant, and ExPASY 
server. The rs28909982 leads to the substitution of nucleotide 
T with C, and consequently the substitution of Arg with Gly. 
This mutation by changing hydrophobicity and stability, causes 
some changes in protein. We hope that these results provide 
useful information for researchers working on prostate cancer.
Keywords: Prostate cancer, CHEK2, Mutation, SNP, Secondary 
structure
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Background and Aim: Honeybees are an important member of 
nature as pollinators, so when this useful insect is destroyed, the 
life on Earth faces serious threats. The bee has many subspecies 
and each of these subspecies has its own characteristics. One of 
the main causes of variation among subspecies of a particular 
species is mutation or variant. Among the mutations that occur 
in the genome, the most frequent is the point mutation called 
single nucleotide polymorphisms (SNPs). Thus, by identifying 
SNPs that occur at the genome of organisms, one of the main 
causes of variation among these subspecies at the allelic level 
can be identified.
Methods: Therefore, in this study, we attempted to identify 
SNPs in the genome of five European Honeybee (Apis mellif-
era) subspecies using whole genome sequencing data analysis. 

Data from this study were downloaded from the NCBI database 
and after preprocessing of the reads, they were aligned on the 
honeybee reference genome (A.mel 4.5 version). PCR dupli-
cates were then removed and variants were called and SNPs 
were extracted after filtering the variants.
Results: The results showed that there were 1,161,215 SNPs 
into Carniolan honeybee (Apis mellifera Carnica) genome, 
1,902,818 SNPs into Spanish honeybee (Apis mellifera Ibe-
riensis) genome, 2,335,447 SNPs into Arabian honeybee (Apis 
mellifera Jemenitica) genome, 1,830,598 SNPs into German 
dark bee (Apis mellifera mellifera) and 2,871,742 SNPs into 
African bee (Apis mellifera scutellata) genome.
Conclusion: The highest heterozygosity was also found in Af-
rican bees, indicating that this subspecies was closely related to 
the honeybee origin population.
Keywords: Honeybee, SNPs, Whole genome sequencing
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Background and Aim: When there is a physical injury to the 
skin, homeostatic turnover of the skin is temporarily halted and 
switches instead to a wound healing and reparative response. 
Keloids and hypertrophic scars are suboptimal consequences of 
skin wound healing, and are believed to be unique to human 
skin. Fibroblasts and myofibroblasts are important cells in the 
wound healing and scar formation.
Methods: In this study we focused on some alternative mecha-
nisms involved in pathways that regulate formation of scars. 
Reactome and STRING servers were used for collection of pre-
viously reported pathways. In our research, a-SMA, TGFβ and 
FGF1 genes were considered as the core molecules and finally 
pathways were linked together by application of Cytoscape 
software.
Results: Our presented pathways can mapped the core mole-
cules that considered in this study. In this web mapping analysis, 
we showed the location of our favorite genes in scar generation. 
Fibroblasts acquire contractile stress fibers with alpha-smooth 
muscle actin (α-SMA) thus forming the “myofibroblast”. Ex-
pression of a-SMA is precisely controlled by the joint action of 
growth factors like transforming growth factor (TGFb1).
Conclusion: This results may be useful for development of 
new strategies for skin care medicine.
Keywords: Wound healing, scar formations, web mapping, path-
ways.
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Background and Aim: Lung carcinoma is one of the types of 
cancer that kills a large number of men and women each year. It 
is difficult to treat, but its timely diagnosis can help to success 
in treatment. The most common types of lung cancer consist 
of non-small cell lung cancer and small cell lung cancer. Non-
small cell lung cancer (NSCLC) has been reported for about 
85% of all lung cancers. In this survey we have investigated 
the gene expression profile of NSCLC to identify the differen-
tially expressed genes (DEGS) by conducting a bioinformatics 
analysis.
Methods: The GSE 18842 was downloaded from the Gene Ex-
pression Omnibus database (GEO), and consisted of 46 non-
small cell lung cancers (NSCLC) and 45 normal lung tissues. 
Transcriptome analysis console (TAC) was used to achieve dif-
ferentially expressed genes (DEGs) that can be introduced as 
biomarkers associated with NSCLC development. A protein–
protein interaction network was constructed by string and visu-
alized in cytoscape.
Results: Based on the results, glyceraldehyde-3-phosphate de-
hydrogenase (GAPDH) and epidermal growth factor receptor 
(EGFR) are two overexpressed genes and interleukin6 (IL6) 
and toll like receptor4 (TLR4) are two low expressed genes 
can be used as hubs and potential therapeutic purpose. Subse-
quently, enrichment analysis of DEGs were performed using 
the EnrichR database. This revealed that DEGs were enriched 
in biological processes, molecular function and KEGG pathway 
of AGE-RAGE signaling in diabetic complications, proteogly-
cans in cancer, Fluid shear stress and atherosclerosis.
Conclusion: In conclusion, the results of this study can help to 
introduce new targets for drug discovery and treatment of Non-
small cell lung cancer.
Keywords: genes network, pathway analysis, bioinformatics, 
lung cancer
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Background and Aim: Plants are one of the rich sources of 
the peptides with anti-cancer potential. brazzein is the smallest 
known sweet protein from the fruit of the African tree Pentad-
iplandra brazzeana, which is rich in amino acid lysine and due 
to its special structure and characteristics, seems to have anti-
cancer properties through Toll-like receptor (TLR).
Methods: In this study, in order to investigate the role of mu-
tation in the residue glutamate (E9K), wild-type and mutated 
models of brazzein were designed using Modeller software 
and the accuracy of the constructed models using SAVES and 
ModEval software was investigated. After selecting the optimal 
model, the interaction of mutated peptide and wild-type with 
TLR5 receptor was investigated by HADDOCK server.

Results: The results of docking brazzein with TLR5 indicate 
a favorable association between the two proteins. It seems that 
brazzein can bind to and activate TLR5 with high binding en-
ergy due to its special structure.
Conclusion: Evidence from the docking of the brazzein mutant 
type in binding to the receptor shows that it does not change 
much from the wild-type in binding to the receptor. However, 
for confirmation, the results of this study require experimental 
and bioinformatical studies.
Keywords: Anti-cancer peptides, Brazzein, Molecular docking, 
Mutation, Toll-like receptor.

P-50: The Possible Regulatory Mechanism of SLCO1B1 Ex-
pression

Shabnam Javanzad1, Mohammadali Boroumand2, Saeed 
Sadeghian2, Mehrdad Behmanesh1*

1. Department of Genetics, Faculty of Biological Sciences, Tarbiat 
Modares University, Tehran, Iran
2. Tehran Heart Center, Tehran University of Medical Sciences, Teh-
ran, Iran
Email: sh.javanzad@yahoo.com

Background and Aim: 25% of all deaths in industrialized 
countries result from arterial blockage caused by atherosclerotic 
plaques which are related to high cholesterol-carrying low-den-
sity lipoprotein, LDL-C. To overcome cardiovascular morbidity 
which is one of the most prominent causes of all deaths around 
the world it is trustworthy to manage lipid profiles. Statins are 
lipid-lowering drugs that inhibit HMGCR, the rate-limiting en-
zyme in the cholesterol biosynthetic pathway. SLCO1B1 is a 
liver-specific member of the organic anion transporter family 
which is involved in the removal of drug compounds such as 
statins from the blood into the hepatocytes where statins elicit 
desired effects. It is advantageous to study the regulatory mech-
anism of SLCO1B1 expression. A new era in molecular biology 
revealed non-coding RNAs as post-transcriptional regulators. 
miRNAs fall into the same category and control gene expres-
sion by binding to the 3’UTR of mRNA transcripts.
Methods: By literature review, we have found some miRNAs 
(hsa-miR-192, hsa-miR-33a, hsa-miR-221, hsa-miR-148a, 
hsa-miR-148a) that their expressions are influenced by statins 
treatment in the liver thus it is interesting to find out whether 
these miRNAs are involved in the regulatory mechanism of SL-
CO1B1 expression or not. In this study, we have assayed the 
miRNAs-mRNAs interaction by Rnahybrid which is a bioinfor-
matics tool for finding the minimum free energy hybridization 
of a long and short RNA http://bibiserv.cebitec.uni-bielefeld.de/
rnahybrid.
Results: By Rnahybrid it is determined that the maximum free 
energy (MEF) for each interaction between SLCO1B1 tran-
script (NM_006446.5) and miRNAs (hsa-miR-192-5p, hsa-
miR-33a-5p, hsa-miR-33a-3p,hsa-miR-221-5p, hsa-miR-148a-
3p, hsa-miR-15a-3p) are -17, -19.8, -22.7, -18.4, -19, -20.8 
respectively.
Conclusion: The analysis shows that these miRNAs may reg-
ulate SLCO1B1 expression. At the end it is recommended to 
validate this analysis by more experiments.
Keywords: Statins, Cardiovascular diseases, SLCO1B1, miR-
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Background and Aim: P53 tumor suppressor protein plays a 
crucial role in the regulation of the cell cycle. Previous studies 
suggested that multiple long noncoding RNAs (lncRNAs) regu-
late the P53 pathway. Maternally expressed gene 3 (MEG3) and 
lnc-EFNB3-1 are two lncRNA that could interact with P53 and 
regulate p53 target gene expression. Although the interaction 
of these lncRNAs with P53 is well established, their interaction 
mode remains unclear. The present study aims to compare the 
interaction of MEG3 and lnc-EFNB3-1 with P53 using docking 
approaches.
Methods: The structure of P53 was downloaded from the pro-
tein data bank (PDB). The RNAalifold webserver was used to 
obtain 2D structure of MEG3 and lnc-EFNB3-1 from their se-
quences. For converting 2D to 3D structures, the RNACompos-
er webserver was used. Finally, the docking process of lncR-
NAs with P53 were done by HDOCK Server.
Results: The docking score energies of MEG3 and lnc-
EFNB3-1 were -352 and -342, respectively.
Conclusion: MEG3 has a more stable interaction than lnc-
EFNB3-1 with P53. Therefore, it is predicted that MEG3 
can perform its regulatory roles better in comparison to lnc-
EFNB3-1. We suggest supplementary studies like expression 
analysis to characterize their probable interferences.
Keywords: P53, lncRNAs, MEG3, lnc-EFNB3-1
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Background and Aim: Drought stress is one of the main en-
vironmental stress that affects growth and productivity of crop 
plants. Understanding the molecular mechanisms of drought 
tolerance would greatly promote its cultivation and can give us 
a better view of how to improve the global food production. In 

this regard, transcriptomic studies, especially RNA sequencing, 
have made a large amount of transcriptome data accessible. In 
recent years, advanced statistical analysis, such as meta-anal-
ysis, through the integration of the information from different 
sources, provides a new opportunity to identify different ex-
pression genes (DEGs).The aim of this study is to investigate 
different expressions genes under drought stress conditions in 
sorghum bicolor to identify genes that their products are key 
molecules in response to drought stress.
Methods: We conducted a meta-analysis of drought stress 
response in 8 sorghum Cultivars by analyzing a total of 16 
RNAseq samples including 8 control and 8 drought stress 
sample. Meta-analysis was performed by using the R package 
metaseq. Fisher's method was used to combine p-values. After 
identifying DEGs from meta-analysis, Gene Ontology (GO) 
enrichment analysis was used to predict the functions of the 
DEGs.
Results: Our results identified a total 6907 DEGs which 1895 
and 4812 were up and down-regulated under drought stress in the 
sorghum leaves, respectively (genes with a p-value <0.01 were 
considered as DEGs). The Most of DEGs associated to the met-
abolic process (GO:0008152), cellular process (GO:0009987), 
catalytic activity (GO:0003824), binding (GO:0005488), cell 
(GO:0005623) and organelle (GO:0043226) categories. There-
fore, GO enrichment results revealed that the GO categories 
related to drought tolerance. ADF5, dehydrin DHN1, Serine/
threonine phosphatases, LEA proteins family, NADP-depend-
ent malic enzyme and heat shock protein binding were some 
of the important genes that up-regulated in response to drought 
stress. Also We identified several transcription factor genes in-
cluding WRKY transcription factor, heat stress transcription 
factor, bZIP transcription factor, ethylene-responsive transcrip-
tion factor and homeobox-leucine zipper protein, that play an 
important role in response to drought.
Conclusion: This study contributes to a better understanding 
of the molecular mechanisms of sorghum responses to drought 
stress and could be useful for developing resistant sorghum cul-
tivars.
Keywords: drought, Sorghum bicolor, RNA sequencing
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Background and Aim: Hodgkin's lymphoma cancer is type 
of lymphatic system cancer and the most common cancer di-
agnosed in teenagers ages 15 to 19 years.A recent study has 
suggested that microRNAs play an important role in Hodgkin's 
lymphoma cancer. Many investigating has been performed to 
identify a common molecular biomarker for use in early diag-
nosis and prognosis of the diseases For this purpose microR-
NAs recently Appearance as a good non-invasive biomarker for 
cancer.MicroRNAs play an important role in the regulation of 
gene expression in the post-transcriptional level by targeting 
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mRNA 3′ untranslated region (3′ UTR) and usually downregu-
late its expression. The mature miRNA has a 6–8 nucleotide 
region that is recognized as the ‘seed region’ which Binds to the 
3′ UTR of target mRNA. In the present study We selected eight 
over expressed miR as an oncomiR for investigation of their 
common target genes and pathway analysis. Some bioinformat-
ics tools were utilized to identify differentially expressed genes 
(DEGs) in Hodgkin's disease
Methods: Some bioinformatics tools were utilized to identify 
differentially expressed genes (DEGs) in Hodgkin's disease.
String and Cytoscape tools were performed for analysis of the 
protein-protein interaction (PPI) network construction and se-
lection of hub genes.afterwards genes survey was conducted by 
Gene Ontology (GO) and Kyoto Encyclopedia of Genes and 
Genomes (KEGG) pathway enrichment analysis using the Da-
tabase for Annotation, Visualization and Integrated Discovery 
(DAVID)tool.
Results: Top10 key hub genes from 366 sheared target genes 
were identified between eight microRNA in Hodgkin's disease. 
Further top ten genes from TGF-beta signaling pathway, Phos-
phatidylinositol signaling system, MAPK signaling pathway, 
ErbB signaling pathway, AMPK signaling pathway, and PI3K-
Akt signaling pathway was extracted.
Conclusion: Finally, the importance of this hub genes in cel-
lular and functional pathways in Hodgkin's disease was clari-
fied and indicating their potential as candidate biomarkers in 
Hodgkin's lymphoma.
Keywords: Hodgkin's lymphoma microRNA · Differentially ex-
pressed genes · Protein-protein interaction network · Hub genes 
·Bioinformatics analysis
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Background and Aim: Low temperature stress is one of the 
biggest environmental factors that limit the growth, develop-
ment, productivity, and distribution of agricultural crops in 
the world. Cold tolerance is the major method by which plants 
adapt to stress through the regulation of a cascade of cold-re-
sponsive genes. A Wide network of different genes is involved 
in the regulation of tolerance to this stress in plants. LOS2 re-
presses the transcription of STS/ZAT10 (a negative regulator of 
Cold responsive genes).
Methods: In this study, the amino acid sequence of this gene 
from Arabidopsis thaliana (as a model plant) was used as a que-
ry to search against the walnut genome database using BLASTp 
tool. For the prediction, compare and annotation of obtained se-
quences, various tools (such as; CD-search (conserved domains), 
ProtScale(transmembrane regions), PSIPRED(secondary struc-
ture), COBALT(phylogenetic tree) and SWISS-MODEL(three 
dimensional structure)) were used for analysis.

Results: The results showed that the similarity of the amino 
acid encoding sequence was 88%. The conserved domains, 
transmembrane regions, secondary and three dimensional struc-
tures prediction results showed that the amino acid sequence of 
both of sequences had a similar structure.
Conclusion: By analyzing the walnut LOS2 and Its encoded 
gene bioinformatics features, we can provide the theoretical ref-
erence for the LOS2 gene cloning and the genetic manipulation.
Keywords: Juglans regia, LOS2 gene, bioinformatics analysis, 
cold stress
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Background and Aim: Lung cancer is the leading cause of 
death among men and second leading cause of death among 
women worldwide, long cancer rate varies by sex, age, race, so-
cioeconomic state and geography. Factors such as genetic sus-
ceptibility, poor diet, air pollution and smocking contribute as a 
risk factor in lung cancer. Lung cancer survival rate is about ten 
years for patients that received proper treatment and underwent 
surgical process. Also, early diagnosis of the cancer significant-
ly has positive effects of patient’s treatment and survival rate. 
Those genes that their expression significantly change through 
cancer state and also regulates other genes can be considered 
as biomarker genes that helps to early diagnosis of lung cancer 
disease.
Methods: The microarray gene expression data downloaded 
from GEO datasets (GSE130779). The raw data is from single 
channel Agilent platform. R statistical language limma package 
were used for statistical analysis and. Quality control performed 
before and after data normalization with boxplot, density plot, 
RLE plot, and hierarchal clustering then removing background 
reads from data. Analysis performed and deferential expression 
genes were determined with log fold change.
Results: Top 100 genes were determined those with P-val-
ue<0.05 are considered significant (36 upregulated and 64 
downregulated according to their foldchange and P-value). 
Then using gene pathway analysis and gene-gene interactions 
performed by FunRich software. 5 Genes that have most inter-
actions with other genes are considered significant and those 
with biomarker values. Then biological functions of those key 
genes are determined.
Conclusion: Cav1, CADPS, A2M, EGR1, and GAB3 are con-
sidered biomarker genes that they are contributing in various 
cellular processes. Caveolin1 shows an inhibition activity in 
cell proliferation thus it is shown that the expression of this 
gene declined in our data. A2M role is to inhibit growth pro-
moting tumors pathways such as PI3K/AKT, SMAD and up-
regulating PTEN to inhibit cell proliferation, thus in our results 
its expression significantly decreased during long cancer. EGR1 
arrest cell mobility and inhibit cell migration it is shown that 
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this increase level of EGR1 gene expression influence the ex-
pression of genes such as CDKN1C, CDC27 and PRKDC, in 
our results it is shown that expression level of this gene sig-
nificantly declined compare to normal samples. GAB3 gene is 
a protein coding gene and it is associated with pathways like 
MAPK and Mitogen stimulation pathway which in fact it shows 
upregulation in cancers such as lung. In our study GAB3 gene is 
upregulated during lung cancer in patients compared to normal 
samples. Our study shows the significant of these genes as a 
therapeutic target and biomarker discovery for early diagnosis 
of lung cancer.
Keywords: Lung cancer, Micro-array, Biomarker, R Language
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Background and Aim: Corn is one of the most important cere-
als grown in the world and is a major source of energy, protein 
and other nutrients for humans and livestock. Corn oil is a valu-
able corn product that is beneficial for heart health because of 
its unsaturated fats and Today it has a special place in human 
nutrition. Corn with more than 6% oil called high-oil corn. In 
this study, two low-oil and high-oil maize cultivars were ana-
lyzed for differentiation gene expression.The aim of this re-
search was to study gene expression profiles and to determine 
the marker genes in maize oil content.
Methods: The raw data used in this study was included 3 rep-
licates for each treatment (high-oil and low-oil) from leaf tis-
sue transcriptome (40 days after pollination). After initial data 
processing, transcriptome of two treatments formed and ar-
ranged through alignment and locating the RNA-Seq reads on 
the maize reference genome ( version B73_RefGen_v4). then 
Differential gene expression analysis was performed.
Results: finally 57063 gene and 1896 isoform on The genomes 
of these samples were identified. Between them recognized 
2658 Significant differentially expressed genes with “p value< 
0.005” and “log2FC<2”.
Conclusion: Differences in gene expression can lead to dif-
ferent phenotypes in different species, so by identifying these 
genes, the origin of the relevant phenotype can be identified. 
Even today, the best technique for detecting gene expression 
differences is the RNAseq technique. Therefore, in this experi-
ment, using RNA-seq technique, genes involved in corn oil pro-
duction were identified.
Keywords: corn oil, differential gene expression, transcriptome, 
RNA-seq
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Background and Aim: Alopecia is an autoimmune disease that 
can involve any part of the individual's body. This disease is in-
dicated in a completely distinctive area and usually circular, in 
the form of hair loss without scarring. The course of this disease 
varies in every person. Four types of alopecia are known as: 
patchy type, transient patchy type, alopecia totalis and alopecia 
universalis (AU). In this study, the gene expression profiles in 
AU has been studied with bioinformatics analysis.
Methods: The GSE68801 was downloaded from Gene Expres-
sion Omnibus database (GEO) and differentially expressed 
genes (DEGs) in AU patients (n=23) compared with controls 
(n=36) were identified by transcriptome analysis console 
(TAC). DEGs’ protein–protein interaction map constructed by 
STRING and drawing with CYTOSCAPE.
Results: The analyses showed that tumor necrosis factor 
(TNF) and Protein Tyrosine Phosphatase Receptor Type C (PT-
PRC) are two key over expressed genes and Actinin Alpha-1 
(ACTN1) and Tropomyosin alpha-1 (TPM1) are main low ex-
pressed genes. Eventually, functional enrichment analysis out-
standing that these genes were closely relating with two main 
pathways; Chemokine signaling and Proteoglycans in cancer.
Conclusion: Taken together, the key genes were obtained by 
analyzing the microarray and the DEGs of AU in the present 
study, which would provide important clues for drug discovery 
and revealing the molecular mechanism and clinical targeted 
therapy of this type of disease.
Keywords: Pathway Analysis, Biomarkers, Autoimmune, Alope-
cia Universalis
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Background and Aim: The immune system is active in breast 
cancer, playing a dual role in tumor progression and in immune 
surveillance. A major breakthrough in cancer immunotherapy 
was the discovery of immune checkpoint protein, which func-
tions to effectively inhibit the immune system through various 
mechanisms. The first of such molecules is IL-2 production and 
called cytotoxic T-lymphocyte associated protein 4 (CTLA-4). 
Other immune checkpoints that can be used as an inhibitory 
target is programmed cell death-1 (PD-1) T-cell receptor and its 
ligand found on many cancer cell, programmed death-ligand 1 
(PD-L1), CD274 gene. Infiltrating immune cells are both prog-
nostic and predictive of response to standard breast cancer ther-
apies. CD274 encodes an immune inhibitory receptor ligand 
that is expressed by various types of tumor cells. Expression of 
this gene in tumor cells is considered to be prognostic in many 
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types of human malignancies, including breast cancer.
Methods: Based on The Cancer Genome Atlas (TCGA) data-
base, we analyzed the expression of CD274 mRNA in different 
sub-types and stages of breast cancer and considered the surviv-
al rate extracted from the BRCA project data. The differential 
signature has been identified for a comprehensive and compa-
rable search. The p value of ≤ 0.05 was considered statistically 
significant.
Results: The CD274 mRNA expression showed a significant 
over expression primary tumor compared to normal tissues. 
Also, the expression of CD274 in stage III and IV was higher 
than Stage I, II. Among the different subclasses of breast cancer, 
triple-negative (TNBC) showed the overexpression of CD274 
(P-value ≤ 0.01). Among the triple-negative subclasses of 
breast cancer, TNBC immunomodulatory (TNBC- IM) (P-val-
ue =0.01) showed a significant increase in CD274 expression. 
However TNBC mesenchymal (TNBC-M) showed significant 
CD274 reduction. However, the Kaplan Mayer survival anal-
ysis did not show any significant difference between patients 
with different statues of CD274 expression.
Conclusion: According to bioinformatics analysis, mRNA 
expression of CD274 increases only in the TNBC subclass of 
breast cancer. Indeed, detailed analysis showed CD274 over-
expression in TNBC-IM subclass. This analysis suggests that 
CD274 could be a diagnosis and prognosis marker in TNBC 
subclass of breast cancer.
Keywords: Breast cancer; CD274;PD-L1; Immune checkpoint; 
BRCA
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Background and Aim: Inflammatory bowel disease (IBD) is a 
chronic disorder of the gastrointestinal tract which subdivides 
into ulcerative colitis (UC) and Crohn’s disease (CD). IBD pa-
tients are 2–6 times more prone to colorectal cancer (CRC) than 
the general population. About 10–15% of the annual deaths in 
IBD patients are caused by IBD-related CRC. Nowadays, avail-
able IBD drugs aim to induce deep remission of symptoms. 
Here we’re going to propose gene therapy targets for IBD, 
based on common pathways with CRC which may represent a 
robust therapeutic and chemo-preventive approach.
Methods: Gene expression datasets for IBD and CRC were ex-
tracted from “GEO” database. Data normalization, batch effect 
removal, and calculation of differential expression of genes 
were carried out using R software packages. The cut-off cri-
teria used for selecting significant up-regulated genes in each 
disease were adjusted p-value<0.05 and log2-fold change>+1. 
A gene set consisted of common up-regulated genes among 
all conditions underwent enrichment analysis using “Enrichr” 
webserver. Significant up-regulated pathways were selected 

applying adjusted p-value<0.05 filter. Subsequently, KEGG 
mapper online tool was employed for pathway analysis in or-
der to find critical genes. On the other hand, a protein-protein 
interaction network of common up-regulated genes in different 
diseases was conducted using “STRING” (version 11.0) and re-
sults were analyzed and visualized using “Cytoscape” (version 
3.7.2) to find the hub genes. Gene set enrichment analysis was 
carried out for a new gene set including critical genes in path-
ways and hub genes in network as potential therapeutic targets. 
Ultimately, significant co-expressed transcription factors were 
mined from ARCHS4 database.
Results: We identified 33 common up-regulated genes in pri-
mary CRC, CD, UC and Colon Polyps. Chemokine signaling 
pathways mainly IL17 and TNF were common among all con-
ditions. MMP1, MMP3, CXCL1, CXCL2, CXCL3, CXCL8, 
CCL20, LCN2 as critical genes in pathways and CXCL8, 
CXCL1, GDF15, CXCL2 as hub genes were expressed along 
with transcription factors, ETV3L and MTF1.
Conclusion: It seems that IBD is linked with CRC through 
up-regulation of inflammatory signaling pathways. Therefore, 
down-regulation of ETV3L and MTF1 through silencing or 
knocking out is likely to be a potential modality for IBD treat-
ment against future malignancies.
Keywords: Inflammatory bowel disease, gene therapy, in silico, 
pathway analysis, network analysis
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Background and Aim: Breast cancer is the second leading 
cause of cancer death among women, and large number of new 
cases are reported each year. Many of patients are respond to 
Tamoxifen treatment but some of them are resistant or resist-
ance to Tamoxifen may occur after utilize of the drug due to 
a variety of mechanisms, including error in DNA repair, dys-
regulation of genes expression and epigenetic processes. Pres-
ently, Tamoxifen resistance is a serious matter in endocrine 
therapy context for breast cancer patients. Numerous studies 
have proven the role of long non-coding RNAs in controlling 
and regulating drug resistance pathways. There have been many 
reports lncRNAs being associated with different types of cancer 
that makes them interesting, they are non-protein coding tran-
scripts more than 200 nucleotides length and have the potential 
to interact directly with certain areas of chromatin, some pro-
teins and other non-coding RNAs. In this article, we're going 
to evaluate the most important effect of drug resistance-related 
lncRNA expression changes obtained by bioinformatics analy-
sis and library studies on tamoxifen-resistant breast cancer cell 



67

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

lines.
Methods: We downloaded the sequence data of human lncR-
NAs from the lncipedia database (http://www.lncipedia.org/), 
using several online databases, including Oncomine, PrognoS-
can, bc-GenExMiner, therefore lncRNAs that we proposed 
they are associated with tamoxifen resistance in breast cancer 
were examined and validated in Gene Expression Omnibus 
(GEO) (We could obtain data from these GASEs: GSE5840, 
GSE21653, GSE19615, GSE20685) and The Cancer Genome 
Atlas (TCGA), respectively.
Results: Here, using bioinformatics analysis and RNA-seq data 
available with library research, online resources and articles, 
we investigate the alteration in expression of lncRNAs that 
demonstrate significant altered expression (logFc> 1 and p-val-
ue <0.05) in Tamoxifen-resistant cell groups against sensitivi-
ties (MCF7, DMSO 4hrs treated / OHT resistant MCF7, DMSO 
4hrs treated) finally, we were able to introduce new lncRNAs 
(such as LOC101927069, LOC101927851, LOC101927809, 
LOC100506691, LOC101929718, LOC102546299)
Conclusion: Together, our studies indicate that mentioned 
lncRNAs may play a role in breast cancer tamoxifen resist-
ance pathogenesis, suggested that alterations in expression of 
these long non-coding RNAs obtained by this statistical study 
could/may modulate the effect of drug resistance in patients 
or, by eliminating it, sensitize cells to Tamoxifen and may in-
teract with other multidrug resistance factors in cultured cells 
like MDR1/Pgp, MRP1, and BRCP. In conclusion these results 
could be useful for clinical aspects (may be a predictive bio-
marker) particularly in personalized medicine, however future 
research is required to validate our findings.
Keywords: breast cancer, lncRNA, drug resistance, Tamoxifen
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Background and Aim: Rhombotin-1 is a protein that in hu-
mans is encoded by the LMO1 gene. This gene has a length 
4.4 kb and contains 5 exons. Its protein comprises two highly 
conserved, cysteine-rich motifs known as LIM domains, which 
interact with other proteins. As LMO1 has no DNA-binding 
domain, its DNA binding ability is dependent on the other pro-
teins with which it interacts. LMO1 expression is prominent in 
the central nervous system in both human and mouse. Genome-
wide association studies revealed a correlation between neuro-
blastoma and single nucleotide polymorphisms in LMO1 gene, 
such as rs1213248310, rs1396687970, 531017908.
Methods: We identified three missense single nucleotide 
polymorphisms in LMO1 gene (rs1213248310: Thr116Ile, 
rs1396687970: Ala81Asp, rs1490057229: Met1Ile), using db-
SNP and then analyzed their effect on the protein structure and 
function using several databases such as SIFT, PolyPhen-2, and 
I-Mutant.
Results: Our results showed that these missense single nu-

cleotide polymorphisms change the highly conserved amino 
acids, and have probably damaging effects on protein func-
tion (PolyPhen-2 scores: 0.694, 0.999, and0.965, respectively). 
The results of the mutation assay in the SIFT database, predict 
scores more than 0.05 for all three mentioned SNPs. I-Mutant 
program, also, presented decrease of protein stability for all of 
them.
Conclusion: Based on results of the pathogenicity prediction 
and bioinformatics assessments, we suggest that these nucleo-
tide changes as missense mutations have an important role in 
the development and/or progression of neuroblastoma.
Keywords: LMO1, Gene, SNP, Structure and function predic-
tion, Neuroblastoma
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Background and Aim: Renal cell carcinoma (RCC) is the most 
common kidney malignancy in adults, accounting for approxi-
mately 95% of kidney cancers. early detection of clear cell re-
nal cell carcinoma(ccRCC) form was poor. accurate identifica-
tion of biomarkers helps in improving the prognosis and early 
detection of ccRCC. The aim of this study is to find the genes 
that are involved in clear cell carcinoma’s pathways by using 
bioinformatics analysis.
Methods: Twenty-three datasets were extracted from Gene 
Expression Omnibus (GEO) database, Finally, eighteen GSEs 
could be analyzed and the data available. GEO2R tool was used 
to identify the differentially expressed genes (DEGs) between 
renal cell carcinoma compared with tumor’s adjacent normal 
tissues. we explored the common DEGs in 13 from 18 GSEs. 
https://string-db.org/ database and cystoscope software were 
used to drawing protein-protein interaction (PPI) network. The 
Hub genes were identified by using ; closeness, betweenness, 
eigenvector, and degree centrality measurements. Next, sur-
vival analysis was obtained from www.cbioportal.org database.
Results: A total of ten Hubs such as EGFR, MYC, EGF, 
CYCS, UBC, VEGFA, FN1, MAPK1, CCND1 and ERBB2 
were selected. Three important Hubs were identified with sig-
nificant difference in survival in ccRCC patients which were 
CCND1(P=2.5e-05), ERBB2(P=5.5e-09), and CYCS(P=0.025). 
We checking validation of these genes by searching in pubmed 
and found that Expression of these as a prognostic and predic-
tive biomarker is validated by experimental studies such as 
Real-time PCR, tissue microarray and western blot.
Conclusion: A set of tissue’s biomarkers identified using a sys-
tems biology approach that these associated with a decrease in 
survival. Studies have shown that mentioned biomarkers are ef-
fective in early diagnosis of RCC. CCND1 functions as regula-
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tors of CDK kinases, CYCS encodes a small heme protein that 
functions as a central component of electron transport chain in 
mitochondria.
Keywords: clear cell renal cell carcinoma, bioinformatics analy-
sis, Network, Biomarker, systems biology.
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Background and Aim: T cell immunoglobulin and mucin-do-
main containing-3 (TIM-3) is a type I transmembrane protein 
that plays a key role in regulating innate and adaptive immune 
responses in infections, autoimmune diseases, and tumors by 
binding to its ligands especially (CEACAM1) and inhibiting 
Th1 responses and the expression of cytokines such as TNF 
and INF-γ. Therefore, this receptor and its ligand are increas-
ingly being considered as a target for numerous therapeutics 
that are under clinical development. In this study, the extracel-
lular region of CEACAM1 was mutated with bioinformatics 
tools to increase its binding affinity for its receptor (TIM-3). 
As this engineered protein will bind to TIM-3, natural ligand 
(CEACAM1) cannot bind to the TIM-3 in the cell membrane. 
As a result, TIM-3 will not activate and T-cell will not be inhib-
ited so the progression of autoimmune and inflammatory dis-
eases and cancer will stop.
Methods: The CEACAM1 sequence was mutated by the R 
software. Interaction of each mutant to TIM-3 was investigated 
by HADDOCK server and the binding energy was calculated 
by FoldX software.
Results: Among the 100 mutants of CEACAM1, the mutant 
containing the Y34K point mutation was the best mutant be-
cause it had the lowest binding energy and highest binding af-
finity relative to natural CEACAM1.
Conclusion: This engineered protein had lower binding energy 
than wild-type protein, so it could bind more strongly to TIM-3 
protein.
Keywords: TIM-3, CEACAM1, Docking, FoldX
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Background and Aim: Brain metastasis is one of the main 
challenges in the treatment process of patients with advanced 
breast cancer that its molecular basis is not fully understood. 
Serum miRNAs as new mediators of metastasis have been 
identified in several cancers and contribute in metastasis related 
biological pathways. In the present study we aimed to evaluate 
the miRNA-mRNA related pathways in brain metastatic breast 

cancer.
Methods: miRNA profiling dataset was retrieved from the 
NCBI Gene Expression Omnibus (GEO) database by accession 
number GSE134108. This dataset contained 5 serum samples 
from patients with brain-metastasis and 3 samples of control 
with no-metastasis. Initial bioinformatics analyses were per-
formed using GEO2R. Top 5 up-regulated miRNAs were as-
sessed by miRwalk web-tool to find their target mRNAs. More-
over related pathways and biological processes were explored 
using enrichr bioinformatics tool.
Results: Our result showed that miR-26b-5p, miR-4633-3p, 
miR-3651, miR-28-3p and miR-145-5p are 5 top up-regulated 
miRNAs. Moreover studying the mRNA targets such as CEP78, 
NOL8, CDC14B, UNC13B, TESK1, CCDC107, ARHGEF39 
and CD72 indicated that these microRNAs mostly involved in 
cell cycle regulation and signal transduction in DNA damage 
checkpoint. Moreover, our bioinformatic analysis revealed that 
these genes are correlated with neural system and contribute 
in neurotransmitter release cycle, synaptic transmission and 
vesicle-mediated transport in synapse. On the other hands, the 
target genes are involved in metastasis-related process like cy-
toskeletal remodeling, cell-extracellular matrix interaction, cell 
junction organization, cell-cell communication and cell motil-
ity.
Conclusion: These findings specified that miRNA-mRNA 
interactions might have important roles on both breast cancer 
progression and brain metastasis. Hence it could be valuable to 
propose the related hub genes of these interactions as prognos-
tic biomarkers for brain metastasis in breast cancer. Moreover, 
complementary experimental studies might lead to applying 
them as therapeutic targets.
Keywords: Bioinformatics; Cancer; miRNA-mRNA interaction; 
Molecular pathway; Metastasis
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Background and Aim: Breast cancer is one of the most com-
mon cancers in women worldwide. Tamoxifen (Tam) has been 
used for many years to successfully treat ER+ breast cancer. 
However, adjuvant therapy with Tam has been shown to sig-
nificantly decrease the rate of disease recurrence and mortality, 
recurrent disease occurs in one third of patients treated with 
Tam within 5 years of therapy. One of the mechanisms leading 
to patients' resistance to Tam is the aberrant expression of non-
coding RNAs (miRNAs and long non-coding RNAs). There-
fore, searching for non-coding RNAs for the management of 
tamoxifen resistance is very valuable.
Methods: Using RNA seq data from GEO: GSE111151 num-
ber (Hultsch S et al., 2018), we compared the transcriptomes 
of Tam-sensitive and Tam-resistant MCF-7 breast cancer cells 
for identification of genes involved in the development of Tam 
resistance. Important miRNAs (with high targeting score) that 
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associated with Long non-coding RNAs were searched through 
miRDB, StareBase, DIANA and miRcode tools.
Results: We identified up-regulated expression of long non-
coding RNA MALAT1 in Tam-resistant cells. Furthermore, 
we found the negative expression relationship between hsa-
miR-326, hsa-miR-26a-5p, hsa-miR-206 and hsa-miR-205-5p 
with the long non-coding RNA MALAT1.
Conclusion: Aberrant expression of non-coding RNAs is one 
of the mechanisms leading to patients' resistance to Tam. Over-
expression of selected miRNAs, hsa-miR-326, hsa-miR-26a-
5p, hsa-miR-206 and hsa-miR-205-5p which down-regulated 
or suppression of their target, MALAT1 which is up-regulated 
in Tam-resistant cells may improve Tam-resistant breast cancer 
cells’ response to Tam. It can be a new strategy for the sensitiv-
ity of Tam-resistant cells.
Keywords: Tamoxifen-resistant, Breast cancer, Non-coding 
RNAs
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Background and Aim: Congenital heart disease (CHD) is the 
most common birth defect and is the most prevalent non-in-
fectious cause of infant death. There are no particular symp-
toms of congenital heart disease, but shortness of breath and 
limited ability to do exercise, fatigue, abnormal sound of heart. 
Congenital heart defects can be attributed to a variety of large 
chromosomal structures or single gene mutations that cause 
monogenic syndromes. The target gene in this study is TDGF1. 
It encodes an epidermal growth factor-dependent protein that 
encodes the Cripto, FRL-1, and Cryptic domain. The encoded 
protein is an extracellular and membrane signaling protein and 
plays an important role in fetal and tumor growth. Mutations 
in this gene are associated with brain defects. TDGF1 growth 
factor is located in 3p21.31. This gene has 7 exons and 2 iso-
forms. Alternative splicing proses results in multiple transcript 
variants. 2696 SNPs are reported for TDGF1 gene until now. 
Rs2293024 of the TDGF1 gene is located in coding region and 
is a missense mutation (G>A,C). In this study, we analyzed 
pathogenicity effects of this SNP in TDGF1 gene.
Methods: In this study, we analyzed pathogenicity effects of 
this SNP in TDGF1 gene by SIFT (is a server that predicts the 
replacement of the amino acids that affects on protein function) 
Polyphen2 (is a tool for annotating coding non-synonymous 
SNPs), I-mutant2.0 (is a tool for prediction of protein stabil-
ity changes upon single point mutation) and MUpro (is a tool 
for predicting energy changes that will ultimately reduce or in-
crease protein stability) prediction databases.
Results: SIFT database predicted that rs2293024 effects on 
the protein function. Polyphen2 database is predicted this SNP 
probably damaging with a score of 0.958. I-mutant2.0 database 

is predicted this SNP decrease stability and MUpro is predicted 
that rs2293024 decrease the stability of protein structure.
Conclusion: In conclusion rs2293024 of TDGF1 gene reduces 
protein stability and probably associated with disease in hu-
mans.
Keywords: Congenital Heart Defects, SNP, mutation, TDGF1, 
bioinformatics
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Background and Aim: Heart diseases are the most significant 
cause of morbidity and mortality worldwide, which accounts 
for approximately 33% of all deaths [2]. Recently, a cellular 
alchemy-like method, known as direct cardiac reprogramming 
(DCR) has been developed for direct conversion of somatic 
cells such as fibroblast to cardiomyocytes required for cardiac 
cell-based therapy. To this end, several studies have reported 
TFs and miRNAs for DCR, but the efficiency of all DCR stud-
ies is low. Analysis of RNA-seq data of cardiac progenitors 
cells (CPCs) produced through DCR seems to be very useful for 
finding new TFs and miRNAs, which can be used along with 
previously reported factors to enhance the efficiency the DCR 
strategies, as well as the quality of produced CPCs.
Methods: The RNA-seq data set GSE77375 was obtained from 
the GEO database that included fibroblasts and induced CPCs 
(iCPCs; generated via DCR strategy). Differential expressed 
genes (DEGs) were investigated using Galaxy (https://usegal-
axy.org/) [with p values <0.05 and │logFC│≥1.5]. Gene On-
tology (http://geneontology.org/) and KEGG (https://www.ge-
nome.jp/kegg/) were used to observe the biological processes 
and pathways associated with the genes upregulated in iCPCs. 
To find the TFs controlling the expression of upregulated genes, 
ChEA was used . We also predicted the miRNAs targeting the 
fibroblasts specific genes (downregulated genes) using enrichR. 
Finally, we constructed the protein-protein interaction network 
(PPI) using STRING (https://string-db.org/) to find most impor-
tant factors, especially epigenetic regulating factors in iCPCs.
Results: We found that 247 and 2057 genes were upregulated 
and downregulated in iCPCs, respectively. The upregulated 
genes extensively involved in post-translational modification 
and extracellular matrix disassembly and organization. KEGG 
pathway analysis showed that p53 and PI3K-Akt signaling 
are the most significant pathways associated with upregulated 
genes in iCPCs. TFs analysis revealed that the top TFs asso-
ciated with up DEGs were TNK1, CSNK2A2 and MAPK10 
and in the other hand the top TFs for down DEGs were JAK2, 
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MAPK1 and RET. We also found that mmu-miR-27b-3p and 
mmu-miR-183-5p are the most important miRNAs targeting 
downregulated genes in iCPCs. PPI network construction of 
iCPCs upregulated genes revealed that epigenetic regulating 
factors such as EZH2, HDAC and SUZ12 are in the core of PPI 
network.
Conclusion: Activation of signaling pathway (PI3K-Akt), epi-
genetic regulating mechanism (histone acetylation and meth-
ylation) along with overexpression of miRNAs (miR-27b-3p) 
might increase the quantity and the quality of iCPCs required 
for cardiac cell-based therapy.
Keywords: direct cardiac reprogramming, fibroblast, bioinfor-
matics, RNA-Seq data, transcription factors
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ways and function of hsa-miR-221-3p on rs2603751 SNP 
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Background and Aim: Breast cancer poses a major threat to 
women's health. Triple-negative breast cancer (TNBC), which 
does not express estrogen α, progesterone and human epider-
mal growth factor 2 receptors, comprises 15% of all breast 
carcinomas. Nuclear receptor 4A1 (NR4A1) is a member of 
NR4A orphan nuclear receptor superfamily. Translocation of 
the protein from the nucleus to mitochondria induces apoptosis. 
The role of NR4A1 in cancer is currently controversial which 
could be specific to the types or subtypes of cancers. Besides 
research confirming the oncogenic role, several studies have 
reported NR4A1 as a tumor suppressor. For instance, induced 
up-regulation of NR4A1 in hepatocytes, leading to the activa-
tion of p53, also NR4A1 expression has been reduced in TNBC. 
In the present study, we aimed to investigate non-coding SNP 
polymorphisms in NR4A1 gene which probably influence gene 
expression in p53 activation pathway.
Methods: Online target prediction tools including miRNAS-
NP2 database were used to identify target SNPs that possibly 
regulated by MicroRNAs so miRNA hsa-miR-221-3p predicted 
to target the rs2603751 SNP located on 3’UTR of NR4A1 gene. 
The Frequency of rs2603751 SNP and the confirmation of hsa-
miR-221-3p activity were respectively investigated by NCBI 
and miRbase. miRWALK 2.0, was used to predict target genes 
for the hsa-miR-221-3p. The signalling pathways of NR4A1 
and hsa-miR-221-3p, were investigated by DAVID and KEGG 
databases.
Results: Since rs2603751 is located in the 3UTR region of the 
NR4A1 gene, the binding site of this microRNA is precisely 
the rs2603751 polymorphism region, targeting this polymor-
phism can regulate NR4A1 gene expression in the cancer sig-
nalling pathway. Regarding analysis based on miRNASNP2, it 
is predicted that hsa-miR-221-3p has the less binding affinity 
to the wild allele (T) than the mutant rs2603751 allele. Due to 
negative regulatory function of hsa-miR-221-3p, it is expected 
that the expression of the wild allele of the target gene will be 

increase and eventually, the p53 signalling pathway becomes 
more active and more apoptosis occurs.
Conclusion: In conclusion, hsa-miR-221-3 may regulate 
NR4A1 gene that is vital for TNBC development and pro-
gression, hsa-miR-221-3 and targeting the mutant allele 
(rs2603751), could be as potential biomarkers and therapeutic 
targets for targeted therapy of TNBC.
Keywords: triple-negative breast cancer, miRNA, SNP, 
rs2603751, hsa-miR-221-3p, NR4A1
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Background and Aim: Antibiotic resistance results same 
problems related to human health. One of the new ways for 
replacing antibiotic is using antimicrobial peptides. CLF36 is 
a lactoferrin drived chimeric peptides from camel milk, which 
has a higher potential antimicrobial activity than Lactoferin. Al-
though antimicrobial peptides have multiple function, but their 
potential for intracellular targets is still not clear. The purpose 
of present study was to investigate the antimicrobial effect of 
CLF36 peptides on some important surface protein in Gram 
negative bacteria such as DnaK and OmpC.
Methods: At the first step appropriate structure for surface pro-
tein was obtained from CLF36 protein and peptide database. af-
ter that, for molecular docking, preparation of surface proteins 
and peptide chimer CLF36 was performed by using UCSF chi-
mera software. Clus pro 2.0 bioinformatics software was used 
for stimulation of intracellular interaction of CLF36 peptides 
and PDF file was evaluated by pymol software.
Results: Bioinformatics analysis results indicated that molecu-
lar interaction of CLF36 peptide with DnaK and OmpC sur-
face proteins which studied peptide, which has amino acids that 
have a lowest binding energy, formed a strong hydrogen bind-
ing bacterial surface proteins.
Conclusion: Based on obtained results it can predicted that 
CLF36 chimeric peptide is capable to counteracting Gram-
negative bacteria and as a result, they are effective in reducing 
reduce their pathogenicity and it will be a good alternative for 
substitution by antibiotics, but for confirmation and providing 
accurate results it require further experiments.
Keywords: Antimicrobial peptides, Chimeric peptide CLF36, 
Surface proteins, Molecular interaction

P-70: Bioinformatics study of anticancer activity for wild 
and mutant A19K brazzein
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Background and Aim: Anticancer peptides can be a useful and 
valuable factor in treating cancer. Brazzein protein can act as 
an anticancer peptide due to its specific structure and sequence. 
Toll-like receptors (TLRs) are innate immune receptors that are 
expressed in both of innate immune cells and various cancer 
cells and play a crucial role in the initiation and progression of 
cancers. According to previous researches, signaling of a TLR 5 
in human breast cancer has a strong anti-tumor activity.
Methods: In this study, the molecular binding of both wild and 
mutant (A19K) brazzein with TLR 5 was investigated using the 
HADDOCK server.
Results: The results suggest that brazzein could be a good can-
didate as an anticancer drug.
Conclusion: according to docking, increasing the positive 
charge in the residue 19 of brazzein increases its anti-cancer 
properties and improves the docking parameters compared to 
its wild type, and it seems that the mutation applied, plays an 
important role to bindings site of receptor. However, for confir-
mation, the results of this study require experimental studies.
Keywords: Anticancer peptides, Brazzein, Molecular docking, 
Toll-like receptors.
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Background and Aim: One of the half transporter protein is 
ABT-binding cassette subfamily G member 2 (ABCG2) which 
present mainly in the plasma membrane and eliminate xenobi-
otics. However ABCG2 overexpression mediator multidrug re-
sistance (MDR) in some cancers as transports some anticancer 
drugs. Numerous inhibitors of ABCG2 have developed to over-
come MDR. But low specificity and side effects of these inhibi-
tors make us need to develop new drugs. In recent years, small 
peptide attracts huge attention because of several advantages 
to treat many disease inclusive cancers. However, choosing the 
right peptide for the drug target in the laboratory is time-con-
suming and costly. In silico studies can overcome these limita-
tions. The aim of this study is the design and select peptides 
with the inhibitory effect of ABCG2 transporter
Methods: : in this study, 150 anticancer peptides from iACP 
server enrolled for predict and design of newly ABCG2 inhibi-
tor. The 2D and 3D structures of designed peptides were created 
with Phyre2 and I-TASSER respectively. The obtained struc-
tures of peptides were docked with the ABCG2 using docking 
server HDOCK and the peptide with the maximum binding en-

ergy value was identified.
Results: Result of study predicts >120 peptide with potential 
inhibitory property. Anticancer activity of new design pep-
tides showed 88-99% anticancer specificity. Docking analysis 
showed that among 150 peptides were virtually screened 7 pep-
tides showed high binding energy and among these peptides 
MWKWFHNVLSSGQLLADKWWAWWYNWW identi-
fied as potential ABCG2 inhibitor with a top docking score of 
-395.16.
Conclusion: Our studies based on bioinformatics analysis re-
vealed that some anticancer peptides can have inhibitory activ-
ity against ABCG2 transporter that these peptides can be used 
to treat MDR.
Keywords: ABCG2, Anticancer peptide, Docking, breast cancer, 
in silico
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Background and Aim: Keratinase is one of the proteolytic 
enzymes in nature. This enzyme recently named as a serine 
protease because 97 percent of its sequence was similar to the 
alkaline protease that inhibited by serine protease inhibitors. 
Using bioinformatics methods to predict protein structure is 
cost-effective, efficient and fast because the process of crystal-
lography is very time-consuming and costly.
Methods: In this study, primary structure analysis and evalua-
tion of the secondary structure of the keratinase enzyme of Ba-
cillus mojavensis (AY665611.1) were predicted and calculated 
by the online software protparam and pHyre2, respectively. 
Keratinase mojavensis binding sites were identified using the 
Cofactor server. The Conserved sequence was displayed using 
the Jalview software. Homology modeling with PDB-Blast was 
performed by Modeller software and its results were evaluated 
in PROCHECK, SAVES, PROSA and RAMPAGE.
Results: Theoretical biochemical properties showed that kerati-
nase mojavensis was a 38.86 kDa subtilisin serine protease with 
an isoelectric point of 8.73, Instability Index 12.83, GRAVY 
-0.039 and aliphatic coefficient of 83.93, which made it a highly 
stable protein. The secondary structure of keratinase mojaven-
sis is composed of 27% ?-helix, 26% ?-sheet. Predicting the 
3D structure showed that the predicted model had Z-Score 
-7.34 and the VERIFY-3D index higher than 2. The results of 
Ramachandran graph showed that 90.4% of amino acids were 
in the favored regions, 6.2% in allowed regions, and 3.4% in 
outlier regions. Examination and analysis of the phylogenetic 
tree of Bacillus mojavensis showed that this bacillus is a pepti-
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dase that belongs to the subtilisin serine protease group. PDB-
Blast results showed that keratinase mojavensis had the highest 
structural similarity to 4GI3A structure. Homology modeling 
was based on the crystallographic structure of 4GI3A, which 
is a subtilisin. According to the results of the Cofactor server, 
Aspartate 137, Histidine 168, Asparagine 259 and Serine 325 
amino acids are in the active site of the enzyme. The molecular 
function results showed that this enzyme is a serine-type with 
endopeptidase activity.
Conclusion: Predicting and determining the theoretical bio-
chemical properties of the enzymes could aid in protein engi-
neering studies to enhance protein stability, study of proteins 
against inhibitors by docking, and molecular dynamics simula-
tions.
Keywords: Keratinase, Enzyme, Homology modeling.
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Background and Aim: The genus Aspergillus is one of Tricho-
comaceae members. Its species are one of the most abundant 
fungi in the environment which have high saprophytic capabil-
ity. The genus has more than 100 species which can grow on 
agricultural products and different foods. The aflatoxins are one 
of the most important mycotoxins which secrete to Aspergilli 
substrates.This toxins leads to acute and chronic aflatoxicosis 
on humans and animals. Due to its ability to bind to DNA and 
hepatocyte mitichondria, causes significant mutagenesis and 
carcinogenesis.
Methods: In this survey for comparison of aflR sequences be-
longing to different aflatoxigenic Aspergillus species, many 
sequences were extracted from NCBI and subjected to dendro-
gram drawing by MEGA7 by neighbor joining method with 
1000 bootstrop.
Results: Extracted sequences belonged to A.sojae, A.flavus, 
A.oryzae, A.parasiticus and A. minisclerotigenes. The results 
showed sequences belonging to one species but from different 
sources had close similarity together. A.flavus sequences had 
nearest similarity together as main sources of aflatoxin produc-
tion among all Aspergilli. Another near clades were A.sojae and 
A.parasiticus, but far from A.flavus and A.oryzae sequences 
had intermediate position in drawn dendrogram .
Conclusion: Translation of surveyed sequences to their related 
amino acids and products comparison may be an interesting 
area for next studies. The A.parasiticus strain BN9-Ku70 esdC 
gene used as outgroup for tree drawing.
Keywords: Bioinformatic, Aspergillus, aflR sequences, Aflatoxin
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Background and Aim: SOCS3 is a tumor suppressor that has 
been identified as upstream of JAK/STAT3 signaling by specific 
kinase inhibition. In this study, we describe the role of non-
coding mutations in modulating the outcome of cancer mecha-
nisms. We analyzed SNPs in non-coding regions of socs3 to 
see the effects of these SNPs on the function of gene-based on 
a new 'in silico' approach for identifying regulatory variants.
Methods: Using miRNA SNP to explore the impact of the 3' 
and 5' UTR SNPs on mRNA:miRNA interaction, 25 SNPs were 
found to target gain/loss by SNPs in miRNA. SNP2TFBS used 
to identify variations that affect transcription factor binding. 
Among 22 common SNPs obtained from the UCSC genome 
browser, SNP2TFBS outputs were a table that listed 5 SNPs 
and their related factors whose binding sites are significantly 
affected by these variants. Furthermore, the analyses of UTRdb 
showed 3 important untranslated regions (5'-UTR and 3'-UTR) 
of SOCS3 mRNA and related SNPs, which changed functional 
patterns contained in mRNA untranslated regions.
Results: This study revealed deleterious SNPs located in the 
human SOCS3 gene non-coding region that may alter the pro-
tein functions
Conclusion: SNPs are considered the most useful biomarkers 
for disease diagnosis or prognosis due to their common fre-
quency, ease of analysis, low genotyping costs, and the pos-
sibility to carry out association studies based on statistical and 
bioinformatics tools.
Keywords: molecular genetics, SNPs, non-coding mutations, 
SOCS3
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Background and Aim: MicroRNAs are short noncoding 
RNAs which function as post-transcriptional regulators in gene 
expression. Breast cancer is one of the most prevalent causes of 
cancer-related deaths among women. Studies have shown that 
hypericin, one of the main components of Hypericum Perfora-
tum, has apoptotic and cytotoxic effects on tumor cell lines in 
low concentrations and prevents tumor-induced angiogenesis. 
Therefore, we used it on MCF-7 cell line, a human breast ad-
enocarcinoma cell line, to investigate its cytotoxic effects on 
microRNAs.
Methods: The MCF-7 cell line was treated with various con-
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centrations of hypericin for 24 and 48 h. Cytotoxicity activity 
was confirmed by MTT assay and cell viability was measured 
by ELISA Reader in 570 nm. In addition, apoptosis was deter-
mined by Annexin V/Propidium Iodide Assay. Total RNA isola-
tion was also done using TRIZOL and then sent for Next Gen-
eration sequencing of microRNAs and the data were analyzed 
using multiple software and pathways.
Results: DE (Differential Gene Expression) analysis showed 
significant differential expression in more than 100 microRNAs 
between the treated and control samples including miR-125b-
5p with target genes such as CCNJ, MEGF9 and ENPEP. More-
over, miR-194-5p was revealed as one of the down-regulated 
miRNAs under the effect of hypericin. In addition, QKI was 
shown as the most targeted gene by up-regulated miRNAs, 
while ZNF148 was the most targeted gene by down-regulated 
miRNAs in this study. GO and KEGG pathway enrichment 
were also done.
Conclusion: The differentially expressed miRNAs under the 
treatment of hypericin, had effects on biological pathways such 
as PI3k/Akt, MAPK and Wnt signaling pathway.
Keywords: microRNAs - breast cancer - hypericin - microRNA 
sequencing – MCF-7
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Background and Aim: The development of colon cancer rep-
resents a major complication in patients with inflammatory 
bowel disease (IBD). Colorectal cancer (CRC) is cause of large 
number of malignancies with high rate of mortality originated 
from inflammatory signaling pathway. Non-coding RNAs are 
one of the most important Epigenetic changes. MicroRNA's are 
non-coding RNAs controlling the expression of genes at the 
post-transcriptional level which regulate wide range of biologi-
cal processes like inflammation, proliferation, differentiation 
and apoptosis. The aim of this study is finding common miR-
NAs in both of IBD and CRC developing sequences.
Methods: in this study, by using miRs databases such as Tar-
getscan, microRNA.org, miRWalk, miRDB were used to de-
tect and confirm deregulated miRs which have a critical role 
in KEGG pathways of IBD and CRC. At the end, the hot types 
of target genes were used in genmania for map interconnection 
network drawing.
Results: according to results we identified 5 miRs that were 
differentially expressed between chronically inflamed mucosae 
and CRC arising from IBD tissues. The has_mir-17, has-mir-
20a, has- mir-20b, has-mir106a and has-mir106b, targeting 
the stat3, smad4, p21 in the JAK/STAT, TGF-beta, P53 signal 
paths, which roles in inflammatory and cancer.
Conclusion: miRNAs have proven vital in the regulation of ge-

netic expression. We believe that with improved understanding 
of miRNA biology and detection methodologies, we will see 
the efficacy of miRNA use in the early diagnosis and treatment 
of CRC and IBD patients in the near future.
Keywords: Computational Molecular Biology, Colorectal Can-
cer, Inflammatory Bowel Disease, Epigenetic, MicroRNA
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Background and Aim: Breast cancer(BC) is one of the most 
common cancers and main cause of cancer deathin women 
worldwide. Based on cell surface receptors, different classifi-
cations are considered.(HER2)/neu is a growth factor receptor 
gene that is amplified or overexpressed in HER2 enrichedsub-
type and it is associated with more aggressive disease. Due to 
this aggressive behavior of HER2positive tumors, early detec-
tion is vital which has been improved by using biomarkers.
microRNAs(miRNAs) seem to be suitable biomarkers which 
have high sensitivity and stability as wellas they can be detect-
able in non-invasive methods. Expression of miRNAs in many 
common humancancers is changed, so they could be consid-
ered as potential biomarkers for early detection of breastcan-
cer. To identify crucial candidate biomarkers for breast cancer, 
we analyzed miRNA expressionprofiles of BC from the Cancer 
Genome Atlas(TCGA) breast cancer miRNA/RNAseq dataset. 
weidentified some miRNAs by combination bioinformatics 
analysis.
Methods: Several bioinformatics tools based on feature selec-
tion were utilized to investigate the mostimportant biomarkers. 
Data of the GSE69085 study were obtained from TCGA and 
some tools likelimma used for differential expression also xg-
boost and svm_1 were used. Then we selected miRNAswhich 
demonstrated the most deferentially expressed between Her2 
positive samples and Her2negative ones.
Results: In this study, all data was merged and calculated by 
some features like log2 fold change(logFC) and adjusted Pval-
ue ratios. We showed miR-30, miR-149, miR635, miR-190b, 
miR-184,miR-425 could be considered as potential biomarkers 
among 2500 non-coding RNAs.
Conclusion: Big data and bioinformatics algorithms is utilized 
to predict signature miRNAs as biological markers in breast 
cancer.
Keywords: Breast cancer, Bioinformatics analysis, miRNAs, 
Biomarkers, HER2 gene
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Background and Aim: Breast cancer (BC) is considered as 
the leading cause of death among women globally and causes 
near 500,000 deaths annually. BC is known as a heterogene-
ous and multifactorial disease. It is highly important to take the 
necessary steps before the development and progression of BC. 
Early diagnosis by recruiting multi-disciplinary approaches is 
required accordingly. Since the genetic alterations are related 
to an increased risk of BC, tracing associated microRNA (miR-
NA) markers could provide early diagnosis of BC. It has been 
identified that miR-613 is correlated with the incidence of BC 
through two different mechanisms. Single nucleotide polymor-
phisms (SNPs) are loci within a genome that occurs between 
two or more alleles. SNPs in the miRNA sequence is seen to 
affect its function. To investigate alterations of the secondary 
structure of miR-613 in response to SNPs, bioinformatic analy-
sis was conducted. For this purpose, we calculated the minimum 
free energy (MFE) of miR-613 and rs755934683, rs761524048, 
rs777124811, and rs780144421.
Methods: “miRCancer” database was used to validate the ex-
pression profile of miR-613 in BC. The sequence of the mi-
croRNA was obtained from “miRbase” database. “miRTar-
getLinkHuman” webserver was used to visualize the molecular 
interaction network of miR-613 and its targets. “ViennaRNA” 
web service was used to investigate the effect of this variation 
on the stem-loop structure and to determine the minimum free 
energy (MFE) of the polymorphic and non-polymorphic vari-
ants.
Results: While the MFE of non-polymorphic sequence of 
mir-613 was -27.40 kcal/mol, the MFE for rs755934683, 
rs761524048, rs777124811 and rs780144421 was -25.30, 
-27.10, -25.50 and -29.00 kcal/mol, respectively.
Conclusion: According to the suppressive role of miR-613 in 
cell migration of triple-negative BC (TNBC) cells via reduc-
ing the protein level of Daam1 and also its inhibition role of 
cell proliferation, this bioinformatic study was conducted to 
investigate how some SNPs (rs755934683, rs761524048, 
rs777124811, and rs780144421) might affect the secondary 
structure of miR-613.
Keywords: miR-613, Breast cancer, SNP
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Background and Aim: Due to the reported high ability of 
virulence of COVID_19 in recent months, several studies have 

been conducted to discover and introduce COVID_19 antivi-
ral drugs. There is ample evidence that coronavirus also can 
cause fatal blood clots and hundreds of small obstructions in 
the lungs. Therefore, a drug that can both block the blood clot 
and inhibit the virus can be helpful. The results of many pre-
vious studies have shown that protease inhibitors, are plant 
compounds, especially terpenoids, therefore be very effective 
in controlling virus-induced infection. Ginkgo Biloba extract is 
a patented and well-defined mixture of active compounds ex-
tracted from Ginkgo biloba leaves. This extract contains two 
main groups of active compounds, flavonoids (24%) and terpe-
noids (6%). This plant contains ginkgolide B, which can inhibit 
platelet-activating factor that causes clots. The aim of this re-
search is the bioinformatical study of COVID_19 inhibition by 
secondary metabolits of Ginkgo biloba
Methods: This is a descriptive-analytic study. In the present 
study, the structure of Ginkgo Biloba compounds and COV-
ID_19 protease was received from the databases PubChem and 
Protein Data Bank (PDB). After that, molecular docking was 
performed by MVD (molegro virtual docker) software. There 
are three basic tasks any docking procedure must accomplish: 
(1) characterization of the binding site; (2) positioning of the 
ligand into the binding site (orientation); and (3) evaluating 
the interaction strength for a specific ligand-receptor complex 
(“scoring”).
Results: The results are identified to have inhibitory activities 
against COVID-19 protease. All the studied compounds had 
high binding energy with protease of coronavirus: Compound 
MolDock Score ginkgolide A -111 ginkgolide B -98 ginkgolide 
C -101 ginkgolide J -106 Bilobalide -79
Conclusion: Finally, with due attention to the high binding of 
compounds of Ginkgo Biloba with the active site of COVID_19 
MPro, we can conclude that this herb may be considered as ef-
fective coronavirus anti protease drug.
Keywords: Coronavirus, Bioinformatic, Terpenoid, Plant Drug
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Background and Aim: Plants are non-moving organisms and 
are constantly exposed to a variety of environmental stresses. 
Temperature is one of the factors influencing geographical dis-
tribution, quality and crop production. When exposed to low 
temperatures or elevated temperatures, plants respond to chang-
es in gene expression patterns and protein production. Heat 
Shock Proteins, found in plant and animal cells, are induced in 
many stresses to prevent the accumulation of degraded proteins 
and in the folding of polypeptides and proteins.
Methods: In the present study, members of the HSP90 gene 
family were identified in maize, sorghum, soybean and barley 
plants using bioinformatics tools and their protein properties, 
evolutionary relationships and gene structure were investigated.
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Results: Of the 101 identified protein sequences, only 84 had 
the domain of this family. According to the phylogenetic study, 
the members of this family were divided into three groups. The 
first, second and third groups had 94, 3 and 4 sequences, respec-
tively. The localization of proteins in this gene family indicated 
that these proteins are active in the nucleus, cytoplasm, and en-
doplasmic reticulum, and their molecular weights varied from 
12321/22 – 153268/19.
Conclusion: This bioinformatics analysis on HSP90 gene fam-
ily members in four plants can provide groundwork for practi-
cal tests and future functional studies. It is expected that this 
gene could be used in plant manipulation and breeding pro-
grams aimed for tolerance enhancement to abiotic stresses es-
pecially heat stress.
Keywords: heat shock proteins, HSP90 gene family, bioinfor-
matics, abiotic stress

P-81: Comparative phylogenetic evaluation of wound heal-
ing mechanisms in some organisms
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Ayat2
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rekord, Shahrekord, Iran, 
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rekord, Shahrekord, Iran
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Background and Aim: Doubtless strategies that can help ac-
celerate wound healing are certainly one of the major chal-
lenges in the biomedical field. Recognition the mechanisms and 
main patterns of wound healing in organisms that are known 
to rapidly heal tissue, can help science design new therapeutic 
strategies.
Methods: In the present study, we first identified paralog genes 
for FGF, VEGF, NGF, EGF, LIF, and sdfI molecules in three 
marker organisms in terms of wound healing including earth-
worm, starfish and gecko; And after identifying these genes in 
the marker organisms, we designed the relevant gene networks 
and compared them with humans. The promoter regions of the 
above genes were also compared between the studied species.
Results: The results show some phylogenetic convergence be-
tween some of the studied genes, notably NGF and FGF. In 
cases like sdf, the gene marker is more active in humans and 
closer species. There were also significant differences in the 
promoter regions of the above genes.
Conclusion: The differences in the promoter regions of the 
NGF and FGF genes may support the hypothesis that in some 
of the marker species the expression level of these genes plays 
a key role in the healing.
Keywords: Phylogenetic analysis, Gene network, Wound healing

P-82 The effect of metformin on the expression of neuro-
trophic genes in mesenchymal stem cells

Someyra Sistani, Mohammad Taghi Ghorbanian*
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Background and Aim: using mesenchymal stem cells for re-
place damaged cells and tissues is a therapeutic strategy. Much 
attention has been paid to improving culture conditions, increas-
ing the capacity and capability of MSCs for cell transplantation. 
In this study, the expression of neurotrophic genes at passage 3 
of metformin-treated rat bone marrow mesenchymal stem cells 
was evaluated.
Methods: Bone marrow cells were isolated from the femor and 
tibia bones, and then the extracted stem cells were cultured in a 
96-well plate, and treated with 1, 5, 10, 15 and 50 µM of met-
formin for 24 h. Then expression of neurotrophic genes BDNF, 
GDNF and NT3 was also determined in metformin-treated cells 
by RT-PCR.
Results: Cells induced by 50 µM metformin showed a signifi-
cant increase in the expression of BDNF and GDNF genes.
Conclusion: therefore, metformin may be suggested as a pre-
therapist to strengthen mesenchymal stem cells before trans-
plantation for the treatment of neurodegenerative diseases
Keywords: cytological properties, mesenchymal stem cells, met-
formin

P-83: In-silico analysis to investigate altrations in the sec-
ondary structure of miR-3188 due to single nucleotide poly-
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Background and Aim: Introduction Breast cancer (BC) is 
known as the most frequently identified cancers in women. Age 
progression as well as being exposed to endogenous estrogen 
due to reproductive factors are some of the risk-increasing caus-
es behind BC. Women aged 30 are prone to breast cancer 1 in 
250 in the next 10 years, whereas this ratio is 1 in 27 for women 
aged >70. microRNAs are endogenous, small, and non-coding 
RNAs with 21-25 nucleotides. They have an important role in 
gene expression regulation, most of which have degradation 
and translational repression effect on mRNA by interacting with 
its 3' untranslated region (3'UTR). single nucleotide polymor-
phism (SNP) is a type of genetic variation which occurs every 
~200 bases. several studies have shown the effect of SNPs on 
miRNA genes, target sites, and subsequently their function. In 
this study, we employed bioinformatic analysis to evaluate the 
impact of SNPs on miRNA secondary structure. For this pur-
pose, we calculated the minimum free energy (MFE) of miR-
3188 and rs552827368 and rs757452353.
Methods: Method In order to validate the expression profile 
of miR-3188 in breast cancer, “miRCancer” database was em-
ployed. “miRbase” webserver was used to obtain the sequence 
of the microRNA. To visualize the molecular interaction net-
work of miR-3188 and its targets, “miRTargetLinkHuman” 
webserver was used. Investigation of the effect of this variant 
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on stem-loop structure and determination of the minimum free 
energy (MFE) of the polymorphic and non-polymorphic vari-
ants were conducted using “ViennaRNA” web service.
Results: While the MFE of the non-polymorphic sequence of 
mir-3188 was -48.60 kcal/mol, the MFE for rs552827368 and 
rs757452353 was -47.00 and -47.70 kcal/mol, respectively.
Conclusion: Discussion Many studies have shown that miR-
3188 plays a regulatory role in breast cancer progression by 
affecting the p38 MAPK signaling pathway. Therefore, we con-
ducted a bioinformatic study to investigate the impact of SNPs 
(rs552827368 and rs757452353) on miR-3188 secondary struc-
ture. The MFE of these two given SNPs were compared to the 
non-polymorphic miRNA. Considering the difference found 
between the MEF of SNPs and the non-polymorphic miR-3188, 
it can be concluded that SNPs can affect the secondary structure 
of miR-3188.
Keywords: breast cancer,single nucleotide polymorphism, bio-
informatic
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bate Peroxidase (APX) and Glutathione Peroxidase (GPX) 
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Background and Aim: Ascorbate peroxidase is one of the 
most important antioxidants that breaks down the peroxidase 
into water and oxygen molecules. Ascorbate peroxidase plays 
an important role in stomatal activity by regulating the con-
centration of hydrogen peroxide in the cells of stressed plants. 
Glutathione peroxidases belong to the non-hemi thiol peroxi-
dase family. Glutathione peroxidase enzyme uses glutathione 
to reduce peroxides to alcohol and prevent the formation of 
free radicals. In previous studies of these two genes in different 
plants, using bioinformatics methods, for apx gene family in 
Arabidopsis thaliana 8 gene, Oryza sativa 6 gene, Solanum Ly-
copersicum 7 gene, Zea mays 8 genes and Vitis vinifera 6 genes 
were identified. For gpx gene family in Arabidopsis thaliana 
8 gene, Oryza sativa 5 gene, Solanum Lycopersicum 5 gene, 
Zea mays 3 genes and Vitis vinifera 5 gene was identified. This 
study aimed to systematically identify and determine the struc-
tural, functional and phylogenetic characteristics of apx and 
gpx gene families in canola by bioinformatics.
Methods: Protein sequences of apx and gpx families in men-
tioned plants were used as primary sequences by the Blastp 
method to identify homologous proteins in the rapeseed genom-
ic database. After receiving all sequences, duplicate sequences 
were deleted. General properties of apx and gpx proteins such 
as molecular weight, isoelectric point, number, and amino acid 
types were obtained from the Expasy site. Protein alignment 
was first performed using ClestelW software and subsequent 
editing was performed and then MEGA software was used to 
plot the phylogenetic tree. The accuracy of the plotted tree was 
evaluated through Bootstrap. Finally, the number of genes in 
each family was determined.
Results: Following the steps described above, in the rapeseed 

genome, thirty genes were found for the gpx gene family and 
137 genes for the apx gene family. After drawing the primary 
phylogenetic tree, some of the genes found were deleted using 
homology and Bootstrap comparisons. Finally, twenty-eight 
genes were selected for gpx and twenty-five genes for apx. The 
final phylogenetic tree was then plotted.
Conclusion: Because of the larger number of rapeseed chromo-
somes than the previous plants studied, the number of genes in 
these two gene families can be explained more than the previ-
ous plants. The deletion of some of the genes obtained due to 
low Bootstrap and low homology with the genes of other plants 
can also be explained. However, further molecular and physi-
ological studies are needed to accurately quantify the genes 
of these two gene families to confirm the evidence obtained 
through bioinformatics.
Keywords: Antioxidant enzymes, Bioinformatics, Gene family, 
Reactive oxygen species
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Background and Aim: Inhibition of angiogenesis is one prom-
ising treating strategies of cancer. Tumstatin, an NC1 domain 
fragment of the α3 chain of type IV collagen, is an endogenous 
anti-angiogenic and pro-apoptotic protein. Tumstatin binds to 
some receptors on the endothelial cell surface and acts through 
activation of focal adhesion kinase (FAK), phosphoinositol 
3-kinase (PI3K), protein kinase B (PKB/AKT) and mammalian 
target of rapamycin (mTOR) signaling pathway. In addition, it 
prevents the dissociation of eukaryotic initiation factor 4E pro-
tein (eIF4E) from 4E binding protein1 through interaction with 
integrins like αᵥβ3.
Methods: In the present study, we used ClusPro docking server 
version 2.0 to evaluate interaction of tumstatin (PDB ID: 5NB0) 
to receptors including full-length MMP2 (PDB ID: 1CK7), αᵥβ3 
(PDB ID: 3IJE), α5β1 (PDB ID: 3VI3) and VEGFR2 (PDB ID: 
1VR2). ClusPro is a fully automated web server for the pre-
diction of protein–protein interactions. The program recruits 
PIPER, a FFT based rigid docking program to generate 1000 
low energy docked conformations using pairwise interaction 
potentials. The best complex consisting of the lowest energy 
and maximum cluster member was analyzed and visualized by 
PyMol. In addition, residues involving in the interaction were 
determined by PyMol.
Results: Results showed that tumstatin bind to ???3, VEG-
FR2, ?5?1, and MMP2 with lowest binding energy of -1215.1, 
-1105.3, -1083.4, and -1082.1, respectively.
Conclusion: Therefore, tumstatin binds to αᵥβ3 stronger than 
other receptors emphasizing the importance of inhibition of 
signaling pathway through αᵥβ3 integrin in the prevention of 
angiogenesis.
Keywords: Tumstatin, ClusPro, Receptor, Low energy
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P-86: In Silico Analysis of Noncoding SNPs of Human 
FOXD3 Gene and their effects on protein functions

Mahboobeh Zarei, pegah mousavi*

hormozgan medical science university
Email: mahboobzarei90@gmail.com

Background and Aim: FOXD3 (Gensis/HF2) is an important 
member of FOX family that is a transcriptional repressor in 
the carcinogenesis of many cancers via MAPK/ERK signaling 
pathway. Single nucleotide polymorphisms (SNPs) can disrupt 
in tumor suppressor function of FOXD3. In this study, we have 
analyzed the non-coding SNPs of FOXD3 that can alter the 
function of this gene in cancer and disease by, using “in silico” 
approach.
Methods: we explored in the miRNA SNP database, and found 
three SNPs in 3َ-UTR that can disrupt interaction of FOXD3 
mRNA with miRNAs (gain or loss). we know that there are 
nine common SNPs in FOXD3 by using the UCSC genome 
browser. Using on the SNP2TFBS database show that, one SNP 
(rs78645479) among nine common SNPs can affect binding 
site. In addition, UTRdb served to identify five important SNPs 
in the 3َ-UTR of FOXD3 mRNA that predicted to be changed 
polyadenylation region.
Results: Thus, funding of this study indicate, SNPs in non-cod-
ing region of FOXD3 gene can alter protein function. FOXD3 
dysfunction may decrease its suppressor effect on cancers.
Conclusion: It is proposed that, exploring in genetic variation 
and SNPs can be a novel marker for prognostic of various dis-
ease spatially cancers.
Keywords: FOXD3, tumor suppressor, cancer, bioinformatics, in 
silicos

P-87: Transcriptomic analysis reveals regulatory aspect of 
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Background and Aim: During reproductive stage, drought can 
lead to higher yield losses. In addition, the main supply of car-
bon to the developing seed are the photosynthetic organs of the 
spike. Drought resistance of the photosynthetic organs of the 
barely spike (lemma, palea, and awn) is well-known characteris-
tic. Given the key role of transcription factors in the responses 
to drought stress, the present paper tries to find the key tran-
scription factors pertinent to drought tolerance in barley spike.
Methods: In this study the microarray data of spike organs 
(GSE17669) was acquired from the National Center for Bio-
technology Information's Gene Expression Omnibus (www.
ncbi.nlm.nih.gov/projects/geo). Microarray analysis was per-
formed using GEO2R (https://www.ncbi.nlm.nih.gov/geo/
geo2r/) followed by identification of transcription factor fami-
lies via iTAK (http://itak.feilab.net/cgi-bin/itak/online_itak.
cgi). The peptide sequences corresponding to the deferentially 
expressed probe sets were retrieved from Ensemble Plants (htt-

ps://plants.ensembl.org/index.html).
Results: According to results, 620, 373, and 131 probe sets 
showed differential expression in awn, palea, and lemma, re-
spectively. Venn diagram depicted that 43 probe sets were 
common among awn, palea and lemma while 483, 221 and 33 
probe sets were unique to awn, palea and lemma, respectively. 
Moreover, 26, 14, 8 distinguished transcription factor genes 
belonging to various families were found in awn, palea and 
lemma, respectively. Five transcription families were common 
among all awn, palea and lemma. These families included AP2/
ERF-ERF, C2H2, GARP-G2-like, MYB-related, and WRKY. 
Besides, 10 transcription factor families were unique to awn 
and 1 transcription factor family was unique to palea. Interest-
ingly, the revealed transcription factor families from the current 
study such as AP2/ERF, MYB-related and WRKY have been 
previously reported to be involved in drought stress responses.
Conclusion: Finding the transcription factors in deferentially 
expressed probe sets yields a primary knowledge of the un-
discovered regulatory aspects found in barely spike to resist 
drought. They may thus be used as a source of novel genes for 
improving drought tolerance. Likewise, experimental investi-
gations on gene function could be exploited to investigate their 
potential for engineering transgenic plants with improved abi-
otic tolerance.
Keywords: Barley, Drought stress, Spike, Transcription factors

Human Genetics

P-88: Targeted delivery of L-Asparaginase II into ALL cells 
using chitosan based nanoparticles and studying the expres-
sion of apoptosis-related genes
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Background and Aim: Acute Lymphoblastic Leukemia (ALL) 
is a type of Leukemic malignancies mostly prevalent in children 
between 2 and 10 years. Clinical administrations of L-aspar-
aginase for treatment of leukemia confront some restrictions, 
because of its side effects and cytoplasmic toxicities. Current 
research, utilizing the potential of nanoparticles in stabilization 
and improvement of chemotherapy drugs, focuses on devel-
opment and evaluation of Chitosan-based nanoparticles, and 
stabilization of anti-cancer drug L-asparaginase in order to ef-
fective drug delivery to cancerous cells and dominance against 
side effects of free drug.
Methods: In order to evaluate the effectiveness of nanoparti-
cles at cellular level, we used the culture of Acute Lymphoblas-
tic Leukemia cells in cancerous cell line Molt-4. Afterwards, 
we investigated the toxicity of nanoparticles using MTT assay. 
Molt-4 cells were exposed to 6.25, 12.5, 25 µg/ml of nanodrug 
for 24, 48, 72 hours. Apoptotic property of synthesized nano-
particles evaluated by quantitative gene expression analysis of 
apoptotic genes Bax and Bcl2, and Real-time PCR.
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Results: Gene expression level for Bcl2 and Bax genes in Molt-
4 cells treated with Asparaginase was 0.61 and 1.52 respec-
tively; and for Molt-4 cells treated with Asparaginase-loaded 
nanoparticles, the gene expression level was 0.13 for Bcl2 and 
2.48 for Bax.
Conclusion: MTT assay results approved cytotoxicity of na-
noparticles in cancerous cell line Molt-4. And evaluation of ap-
optotic gene expression indicated an increase in pro-apoptotic 
gene Bax expression, and decrease in anti-apoptotic gene Bcl2 
expression in samples affected by Nano drugs compared to free 
drug.
Keywords: enzyme immobilization, targeted drug delivery, 
chemotherapy, polymeric nanocarrier

P-89: Genetic Analysis of the D-LOOP Region of Mitochon-
drial Genome in Iranian Patients with Familial Adenoma-
tous Polyposis (FAP)

Elham Afkhami*
1. master
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Background and Aim: Familial adenomatous polyposis (FAP) 
is an Autosomal dominant inherited disorder and a rare form 
of colorectal cancer (CRC) that is characterized by the devel-
opment of hundreds to thousands of adenomas in the rectum 
and colon. Mostly, cancers develop after the advent of the pol-
yps. It appears in both sexes evenly, and the occurrence of the 
disease is in the second decade of life. Mitochondrial genome 
mutations have been reported with a variety of Tumors, but the 
precise role of these mutations in the pathogenicity and tumor 
progression is not exactly clear. The aim of this study was to 
evaluate the D-loop region of nucleotide sequences including 
HVR loci 1& 2 and to investigate the association of D-loop 
polymorphisms with the risk of FAP in mitochondrial DNA in 
Iranian patients.
Methods: Genomic DNA was extracted from peripheral blood 
samples of 56 FAP patients and 40 healthy individuals. In this 
study, we searched for a region of mtDNA (6161-1491) by PCR 
and sequencing methods. In addition, a polymorphic evaluation 
of this region was performed through the human mitochondrial 
genome database (Mitomap).
Results: A total of 2 new mutations (C16335T and C16352T) 
were detected in patients, which was first reported in familial 
adenomatous polyposis. We also assessed the likely biologic 
importance of the amino acid substitution with the calcula-
tion of the interspecies conservation index (CI). The sequence 
alignment was performed using the multiple sequence align-
ment software; MEGA6 and the Standard Protein Blast (blastp). 
These Bioinformatics predictions indicate that these mutations 
may disrupt the process of gene expression. Thus, although 
FAP accounts for a small percentage of colorectal cancers, its 
timely diagnosis, and especially the pathogenesis in the affected 
person's family, can prevent the disease from progressing.
Conclusion: The results of this study can be used for genetic 
counseling and prenatal diagnosis and suggest that mutations 
in non-coding mitochondrial genes may produce defective pro-
teins in the respiratory chain by affecting gene expression pro-
cess.

Keywords: Mitochondrial DNA, D loop, Colon cancer, Familial 
adenomatous polyposis.
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Background and Aim: Multiple sclerosis (MS) is an autoim-
mune inflammatory disease of the central nervous system origin 
(CNS). In recent years, the rate of developing the disease has 
increased in the country. New medical advancements indicate 
the presence of genetic and environmental factors on the dis-
ease. MicroRNAs as important regulators of gene expression at 
the post-transcriptional stage has revealed another level of regu-
late gene expression complexity. Their performance is essential 
for homeostasis safety and prevention of autoimmune diseases. 
Recent MS studies are revealing that the microRNAs expres-
sion profiles are disturbed, so the microRNAs can be used as 
a biomarker for risk assessment, monitor the treatment process 
and finally, early detection. There is a possibility that the unset 
expression of micro-RNAs lead to break the immune tolerance 
and autoimmune diseases. One of the microRNAs that its role 
in inflammatory and autoimmune diseases and cancer has been 
confirmed, is miR-320a which in different diseases has different 
sets and expressions. miR-320a targets mRNA matrix metallo-
peptidase-9 in MS patients, decreases expression of this micro-
RNA, increases the expression of matrix metallopeptidase-9 
and ultimately increases permeability of the blood-brain barrier 
and neurological disability. The aim of this study was to inves-
tigate changes in the expression of miR-320a in the plasma of 
MS patients.
Methods: RNA was extracted from isolated blood plasma of 24 
MS patients and 30 healthy individuals. cDNA was synthesized 
by primer Specialized Stem-Loop, miR-320a and expression 
levels was investigated using miR-16 as a reference gene and 
qReal time-PCR technique.
Results: The extracted data were evaluated by the Ct?? compar-
ative method. The results of changes in the miR-320a expres-
sion, standard deviation and p-vaiue in different groups were 
obtained. All the experiments were repeated 3 times and dupli-
cated. The final data were transferred to the OpenEpi software 
and the means were compared using the T-test method with P 
<0.05. (0.177188236 ± 0.32573977) and (P-value <0.05). Of 
the 24 MS patients studied, in 23 cases we observed a decrease 
in miR-320a expression compared to the control group.
Conclusion: A significant decrease in expression of miR-320a 
in the plasma of patients with MS was observed compared to 
the control group. The results of this study showed that the ex-
pression levels of miR-320a in the plasma has fallen. This re-
duction is important in the pathogenesis of MS.
Keywords: Multiple sclerosis, qReal time-PCR, Stem-Loop, 
miR-320a

P-91: Cell cycle disruption of a human cell line using MT7



79

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

Shervin Afzali, Shirin Farivar*
Department of Cellular and Molecular Biology, Faculty of Life Sci-
ences and Biotechnology, Shahid Beheshti University G.C, Tehran, 
Iran
Email: shervinafzali1996@gmail.com

Background and Aim: Unlimited mitosis is the main fact be-
hind the concept of cancer cell proliferation. To be capable of 
controlling abnormal cell proliferation is of great value and en-
able us to fight the most lethal disease that has caused death 
over the past decade. Disruption of the mitotic division process 
makes the tumor cells undergo mitotic arrest. Generally, it is 
followed by the death of the above-mentioned cells. Antimitotic 
therapy has been identified as an effective and essential way of 
treating cancer. It is noteworthy that there are several librar-
ies in which lots of anti-mitotic agents are introduced for fur-
ther scientific research but their exact mechanisms are yet to be 
identified. In order to apprehend the antitumor mechanism of 
such chemicals, one bioactive compound, MT7, has been cho-
sen as a model. In previous research which was done by Zhang 
et al., Microarrays results of HeLa cells in a time period of MT7 
treatment were published. The gene expression profiles were 
further analyzed by Functional Protein Association Networks.
Methods: A dataset containing 5 samples was retrieved from 
NCBI and its heat map was drawn. Firstly, the part of the heat 
map which has the highest contrast between the control sample 
and 12 hours treated one was selected, and 1398 corresponding 
genes were analyzed in the String package and their Functional 
Protein Association Networks were retrieved.
Results: Cell proliferating limitation which was the result of 
treating cancer cell culture by MT7 has a notable impact on en-
dometrial cancer. 10 of 58 gene sets related to endometrial can-
cer were activated by MT7 and head a great contribution to it.
Conclusion: By and large, MT7 restricts cancer cells’ division 
in several mechanisms. As it was discovered before, it makes 
cancer cells undergo mitotic arrest. By analyzing the network 
which was mentioned before, it seems that it also has a major 
impact on endometrial cancer. That may have inhibitory effects 
on endometrial cancer and can be exploited as a means of dis-
ease suppression.
Keywords: endometrial cancer, MT7, mitotic arrest
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Background and Aim: MicroRNAs are family of small non-
coding RNAs composed of 22 nucleotide sequences that regu-
late gene silencing after transcription by binding to the comple-
ment bases of the target mRNAs in untranslated region. Recent 
evidences suggest that these fragments are not aberrant and play 
an important role in controlling gene expression in the cell. Mi-

cro RNAs play an important role in spermatogenesis. Some of 
these microRNAs can affect sperms survival by targeting pro 
and anti-apoptotic genes expression. In this study, we investi-
gated the relationship between Mir 181, Mir 122, Mir 34c-5 and 
their role in apoptosis in sperm cells and the effect of the MACS 
method on separation of apoptotic cells from normal cells.
Methods: In this study, the expression levels of microRNAs 
inclouding: Mir 181, Mir 122 and Mir 34c-5 were investigated 
on the sperm samples of 15 oligospermic patients. At the first, 
sperm samples were obtained from patients by ejaculation. Af-
ter liquefying and initial washing of semen samples, primary 
investigation were done like confirmation of oligospermia and 
examination of basic features such as sperm motility and mor-
phology. Isolation of normal cells from apoptotic cells were 
done using negative selection of MACS technique by targeting 
annexin v as an apoptotic cell surface marker. After isolation of 
RNAs from sperm samples, the expression levels of Mir 181, 
Mir 122 and Mir 34c-5 were measured before and after sperm 
separation by MACS using quantitative real time-PCR.
Results: Our results showed that the expression levels of Mir 
181, Mir 122 and Mir 34c-5 were decreased in sperm samples 
which separated by MACS compared to other samples (P value 
<0.05).
Conclusion: Currently, most of the sperm selection criteria's for 
Assisted Reproductive Technology (ART) are based on sperm 
count, motility and morphology. Several factors affect IVF suc-
cessfulness and one of the most important of them is selection 
of healthy and motile sperm. Our results indicate that separa-
tion of sperms by MACS based on their apoptosis status de-
creased apoptotic sperms and therefore increased healthy sperm 
selection chance. Further studies may select sperms by delet-
ing abnormal sperms that are not detectable by morphological 
methods, including mitochondrial wall degradation, caspase-3 
activity, chromatin degradation, and loss of genome integrity.
Keywords: micro RNA, apoptosis, oligospermia, MACS
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Background and Aim: Fetal gender determination at an early 
stage in pregnancy is clinically important in the management 
of X-linked genetic disorders. Prenatal screening and diagno-
sis offered in during pregnancy in order to monitor gestation 
outcome, that women to make aware choices about the resump-
tion of pregnancies affected by genetic conditions. Since the 
discovery of cell-free fetal DNA (cffDNA) in maternal plasma, 
diagnostic non-invasive prenatal methods have been developed 
or optimized for fetal sex determination and identification of 
genetic diseases. In this study, non-invasive determination of 
fetal sex was performed by multiplex polymerase chain reac-
tion (Multiplex PCR), and detection of Y-chromosome specific 
sequences (SRY gene and DYS14) in maternal plasma. The ab-
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sence of Y-chromosome sequences in maternal plasma implies 
that the fetus is female.
Methods: The SRY and DYS14 genes primers were designed 
according to specific sequence at the 3' end of SRY and DYS14 
genes in chromosome Y, using Free-software Primer 3. All oli-
gonucleotide sequences were synthesized by Bioneer, Korea. 
Blood samples were collected from 20 pregnant women using 
EDTA tubes. Approximately 5 ml of blood was sampled at 8 
weeks of gestation with consent. Plasma was isolated within 
3 hours of blood collection and isolated plasma was used to 
extract free fetal DNA. Extraction of circulating cffDNA was 
extracted using the NucleoSpin® plasma XS Kit. To deter-
mine the sex of the embryo, we amplified a portion of the Y 
chromosome-specific SRY and DYS14 genes using PCR. The 
PCR reaction was performed in 25 µl volume containing 50 ng 
cffDNA, and amplified in 36 cycles for cffDNA extracted from 
plasma.
Results: The specificity of the SRY and DYS14 genes based 
PCR method was investigated to determine the sex of the fetus. 
The results of this study showed that the SRY and DYS14 prim-
ers were specific for the extracted cffDNAs of known gender. 
Plasma samples were diagnosed correctly in 16 cases and in 2 
cases the results did not match the sex of the born fetus. In that 
case it was false negative in 2 cases.
Conclusion: The results of this study showed that dual marker 
SRY and DYS14 PCR analysis as a high-sensitivity method for 
early detection of fetal gender using cffDNA can be considered 
as a non-invasive pre-test.
Keywords: NIPT, cffDNA, chromosome Y, PCR, sex determina-
tion
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Background and Aim: Colon cancer, which is the third most 
common cancer in the world, begins in the large intestine. Since 
polyps are the first step of colorectal cancer development, their 
removal is considered as preventive treatment .in addition, it 
has been demonstrated that expression of PPAR gene as an 
inhibitor of cell proliferation, suppresses the development of 
colorectal tumors Although various chemotherapy regimens 
have been suggested recently, the mortality rate of this can-
cer remains high. Regarding the devastating adverse effects of 
chemotherapy drugs and the low compliance of patients receiv-
ing chemotherapies, finding new treatment choices are still of 
a concern. On the other hand, recent studies have reported the 
medicinal herbs and Phyto-compounds as beneficial comple-
mentary treatments in cancer. Eryngium billardieri, a member 
of Umbelliferae family, is widely used as a medicinal plant for 
the treatment of various diseases. Root extracts and aerial parts 
show anti-inflammatory and anti-hyperglycemic effects. More-

over, this plant induces apoptosis besides having antitumor and 
antibacterial activities. Regarding the possible effect of Eryn-
gium billardieri on tumor cells and the role of PPARa in inhibit-
ing the cell proliferation, the aim of this study was to investigate 
the effect of ethanolic extract of Eryngium billardieri flowers on 
PPARa expression in colorectal cancer cell line.
Methods: Thirty-five colon tumor and paired adjacent non-
tumor tissue samples were collected from the Emam-Reza 
Hospital, Tabriz, Iran. We measured the expression of PPARa 
by qRT-PCR. Then, we investigated the effect of Eryngium bil-
lardieri extract on the expression of PPARa in colon cancer cell 
line (HT29) at RNA levels
Results: Our results showed a significantly higher expression 
of PPARa in tumor tissues as compared to non-tumor tissues 
(P=0.028). Eryngium billardieri extract treatment substantially 
attenuated PPARa expression in HT29 cells.
Conclusion: PPARa was overexpressed in colon cancer tissues 
as compared to the non-tumor tissues. In addition, Eryngium 
billardieri extract treatment attenuated PPARa expression in co-
lon cancer cells.
Keywords: eryngium billardieri, colon cancer, ht29, cell prolif-
eration
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Background and Aim: Atrial fibrillation (AF) is the most com-
mon cardiac arrhythmias worldwide which carries a poor prog-
nosis. Previous documentations reported different genes muta-
tions involving in AF etiology and this heterogeneity, leads to 
limited success in candidate genes screening. Emerging whole 
exome sequencing (WES) might help to better diagnosis of AF 
etiology. To this purpose, we studied the causes of the AF in an 
Iranian family with several affected individuals.
Methods: In the present study, whole exome sequencing was 
applied for the family, i.e., referred to Rajaie Cardiovascular 
Medical and Research Center and has multiple AF patients, to 
determine the underlying cause of AF. The candidate variations 
were confirmed and segregated by PCR and Sanger sequencing.
Results: The WES revealed a reported missense heterozygous 
mutation, c.A1673G (p.H558R) in the SCN5A gene which pre-
dicted as a pathogenic variant by the most bioinformatics tools 
such as SIFT, Polyphen-2, and MutationTaster. Moreover, this 
mutation was segregated in two affected brothers as heterozy-
gous form.
Conclusion: Given that mutations in SCN5A gene are consid-
ered as one of the most known causes of AF, the found muta-
tion seems to be the most probably disease causing variant in 
patients of this family. Furthermore, our study indicates that us-
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ing the WES is an informative approach to find the etiology of 
heterogeneous disorders like AF.
Keywords: Whole exome sequencing - SCN5A - Atrial fibrilla-
tion
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Background and Aim: Breast cancer is the most common ma-
lignancy among women. One of the genetic factors involved in 
cancer is microRNA. MicroRNAs are small noncoding RNAs 
that regulate various biological processes such as cellular dif-
ferentiation, cellular metabolism and immune response. The 
molecules bind to the 3'UTR of target mRNAs and block trans-
lation or, in less cases, lead to the mRNA degradation. MiRNAs 
can have both tumor suppressor and oncogenic roles, which 
are called OncomiR and Ts-miR. MiRs expression levels vary 
significantly between normal and cancer cells suggests that 
miRNA might be associated with cancer development and po-
tentially could be used for cancer diagnosis or even treatment. 
MiR-205 acts either as a tumor suppressor through inhibiting 
proliferation and invasion, or as an oncogene through facilitat-
ing tumor initiation and proliferation, depending on the specific 
tumor context and target genes. Loss of miR-205-5p is associ-
ated with enhanced metastatic potential in both model tumor 
systems and in human cancers, particularly of the breast. miR-
205-5p is down regulated in breast cancer tissues and breast 
cancer cell lines compared with normal breast tissues and a 
non-tumorigenic breast epithelial cell line.The aim of this study 
was to evaluate miR-205-5p expression changes in Iranian 
women with breast cancer.
Methods: In this case-control study, total RNA was extracted 
from tumor tissue and breast control samples using triazol rea-
gent. Poly A tail was added to the extracted RNAs and com-
plementary DNA (cDNA) was synthesized using anchored oli-
go-dT. Design of the miR-205-5p and housekeeping gene(U6) 
primers was done by Oligo7 software. Real Time-PCR was 
performed by an automated thermocycler and the expression 
changes of miR-205 was studied. Statistical analysis of data was 
performed using software such as SPSS and Graph pad prism.
Results: Our results indicated that miR-205-5p expression is 
lower in cancer samples than in healthy subjects. (p < 0.05)
Conclusion: MiR-205 is an important microRNA for inhibi-
ton of proliferation and EMT and enhance apoptosis in breast 
cancer cells. We showed that miR-205-5p expression level has 
association with breast cancer .miR-205-5p may be used as a 
biomarker for cancer awareness as well as a target for cancer 
treatment.
Keywords: miR-205-5p, Breast Cancer, gene expression, Real-
Time PCR
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Background and Aim: Premature ovarian insufficiency (POI) 
is declining ovarian function in a young woman, resulting in an 
earlier than average menopause. By postponing of marriage and 
delaying childbearing due to changing in the life style, women 
with POI, besides clinical symptoms, are high risk for infertility. 
POI is associated with some genetic variations including single 
nucleotide variants (SNVs). We aimed to highlight clinically 
important SNVs that are potentially correlated with POI in Iran 
due to their existence in Iranian apparently normal population.
Methods: To find pathogenic SNVs in the genes associated 
with POI, according to consensus of two leading European 
societies, The European Society of Human Reproduction and 
Embryology (ESHRE) and The European Society of Human 
Genetics (ESHG), we investigated the reported SNVs for these 
genes in ClinVar as a valid database for classification of the ge-
netic variations considering their clinical importance. Next, we 
checked the ClinVar SNVs in Iranome, an exome sequencing-
based database for frequency of SNVs in Iranian normal popu-
lation; SNVs that have not been reported in Iranome database 
are either intronic or had not been found in the studied Iranian 
population. Then, we shortlisted SNVs that had been reported 
in both ClinVar and Iranome excluding benign and likely be-
nign SNVs.
Results: Twenty seven genes were investigated according to 
their selection in the aforementioned consensus of ESHRE and 
ESHG. Of the reported variations for these genes in ClinVar, 
2032 variants were SNVs. After excluding benign and likely 
benign SNVs, 75 that were shared in ClinVar and Iranome en-
tered to the final shortlist. According to the latest interpretation 
in ClinVar, of these 75 SNVs, 31 were with uncertain signifi-
cance, 40 had conflicting interpretation of pathogenicity and 
only 4 SNVs had been classified as pathogenic. These 75 SNVs 
are going to be prioritized for wet lab studies.
Conclusion: By this in-silico approach, we excluded 96.3% of 
the SNVs, those were either clinically unimportant or unreport-
ed in Iranian normal population, from costly time consuming 
wet lab evaluation. It would be the preliminary basis for design-
ing a genetic panel for early diagnosis of POI before clinical 
symptoms.
Keywords: Premature ovarian insufficiency (POI), single nucleo-
tide variants (SNVs), Iran, ClinVar, Iranome
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Background and Aim: Anterior segment dysgenesis (ASD) 
includes a wide range of developmental disorders that affect 
Neural Crest Cells migration and differentiation into the cornea, 
iris, and lens. Peter's anomaly is an anterior segment dysgenesis 
disorder which causes blurred vision, and involves thinning and 
clouding of the cornea and attachment of the iris to the cor-
nea. It may occur in isolation, or be a component of a broader 
syndrome. It is genetically heterogeneous, but most known 
causative genes have extracellular matrix functions or encode 
transcription factors. Disease occurrence is most often sporadic, 
but may evidence recessive or occasionally dominant inherit-
ance. Screening studies suggest that all recognized causative 
genes have not yet been identified. Here, we aimed to identify 
the causative gene in a family with three affected members
Methods: The three Peter's anomaly affected patients and 
available family members were recruited, and DNA was iso-
lated from peripheral blood cells. Whole exome sequencing 
was performed on the DNA of the patients, and sequence varia-
tions shared among the three patients were identified. Segrega-
tion analysis and screenings of candidate causative variations 
in control individuals were performed. In order to address in-
volvement of the gene in eye development, its expression was 
quantified by Real Time PCR in various human embryonic and 
adult eye tissues.
Results: Inheritance of disease in the family was ostensibly au-
tosomal recessive. A homozygous mutation in a gene not previ-
ously associated with Peter's anomaly was the only shared vari-
ation among the patients. It segregated with disease status in the 
family and was absent in controls. Real Time PCR data showed 
that it is expressed in the cornea, iris, sclera, lens and retina of 
both human adults and embryos. The results tentatively suggest 
that its expression may be higher in embryonic iris and retina 
tissues.
Conclusion: The identified gene encodes a member of a family 
of proteins involved in morphogenesis and cell differentiation. 
Its observed increased expression in some embryonic eye tis-
sues requires confirmation in more embryos. Nevertheless, this 
finding, particularly higher expression in the iris, is consistent 
with having a role in the morphogenesis of the eye and involve-
ment in Peter's anomaly pathogenesis.
Keywords: Peter's anomaly, exome sequencing
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Background and Aim: Papillary thyroid carcinoma (PTC) is 
the commonest form of thyroid malignancy, and BRAF V600E 
mutation is the most frequent genetic alteration with a high 
specificity for this malignancy. Fine-needle aspiration (FNA) 
is currently the most sensitive and predominant procedure for 
pre-surgical diagnosis of thyroid malignancies. There are sev-
eral limitations for this method necessitating the development 
of molecular testing.This study aimed to ascertain the reliability 
of HRM technique, as a screening method for the detection of 
BRAF V600E mutation in cytological samples,
Methods: In total, 92 FNA slides which were cytologically di-
agnosed and classified according to the Bethesda category were 
analyzed by HRM technique and the resultant BRAF V600E 
mutation was compared with Sanger sequencing results. Statis-
tical analysis was also performed to investigate the prevalence 
of BRAF V600E mutation in different cytological groups and 
to examine the significance of the relationship between BRAF 
V600E mutation and clinicopathologic symptoms through T- 
and chi-square tests.
Results: The accuracy, sensitivity, and specificity of HRM 
technique were found to be 92.6%, 90.9% and 94.7%, respec-
tively. The prevalence of BRAF+ in samples classified as be-
nign, atypia of undetermined significance (AUS), suspicious 
for malignancy, and malignant were 3.2%, 16.7%, 69.5%, and 
87.5%, respectively. Furthermore, no significant relationship 
was observed between BRAF V600E and clinicopathological 
symptoms.
Conclusion: The results of this study confirmed HRM as an ac-
curate, quick, and uncomplicated method for checking the sta-
tus of BRAF V600E mutation on the FNA slides for cytological 
evaluations, especially during the early stages of PTC. HRM 
has undoubtedly predictive values that may affect the clinical 
diagnosis and future therapeutic decisions.
Keywords: Papillary thyroid carcinoma, BRAF V600E muta-
tion, Fine needle aspiration, High-resolution melting method, 
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Background and Aim: Breast cancer is the most common 
invasive cancer in females worldwide. It accounts for 16% of 
all female cancers and 22.9% of invasive cancers in women. 
miR-451 is the most down-regulated miRNAs in inflammatory 
breast carcinoma and able to enhance tamoxifen sensitive. The 
aim of this study was to compare the expression level of miR-
451 in normal and neoplastic samples from breast cancer pa-
tients using RT-qPCR.
Methods: In the present case-control study, 20 samples from 
patients with breast cancer tumor and 20 patients from non-tu-
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mor were collected under the direct supervision of a pathologist 
specialist due to clinical presentation and laboratory findings. 
After extracting RNA from normal and tumor tissues, cDNA 
synthesis method according to the protocol and RT-qPCR were 
performed by SYBR®Premix Ex TaqTM II kit. miR-451 ex-
pression levels was calculated using ∆∆CT. Data were analyzed 
using t-test.
Results: The results of molecular method indicated that the 
mean relative expression levels of miR-451 in tumor samples 
compared to normal was down-regulated. This variation ex-
pression of miR-451 in tumor samples was about 2.1 fold less 
than normal samples.
Conclusion: According to previous reports, miR-451 may play 
an important role in breast cancer progression, and that the 
down-regulation of miR-451 may serve as independent predic-
tors for breast cancer.
Keywords: Breast cancer, miRNAs, miR-451, RT-qPCR.
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Background and Aim: MicroRNAs (miRNAs) are master reg-
ulators in cancer initiation and progression by regulating post-
transcriptional gene expression. However, the exact mechanism 
by which miRNAs regulate breast cancer progression and re-
currence using cancer stem cells is poorly studied. The aim of 
this study is to identify specific miRNAs and related pathways 
in mammospheres contain breast cancer stem cells using a mul-
ti-step approach.
Methods: A multi-step method integration microarray expres-
sion profile (GSE127849, GSE103218) and bioinformatics 
analysis was applied to identify the mammosphere with breast 
cancer stem cells dysregulated miRNA-mRNA regulatory net-
work. First, statistically significant dergulated miRNAs from 
breast cancer stem cells compare with adherent MCF7 cell 
were identified by GEO2R data analysis in normalized sam-
ple. Then, target genes of main miRNAs with differentially ex-
pressed were predicted by miRmap, miRDB, and Targetscan. 
The miRNA gene regulatory network was drawn by Cytoscape 
software. Enrichment analyses were performed to define the 
potential pathway by FunRich software.
Results: Bioinformatics study demonstrated that these miR-
NA-mRNAs were involved in PI3K/mTOR/Akt signaling and 
stemness pathway. Furthermore, 6 up-regulated (mir-664, mir-
1290, mir-132, mir-132 and mir-3124, miR-29b) and 4 down-
regulated (miR-1287, miR-4521, miR-27a, miR-17) miRNAs 
predicted with upper score were selected. Finally, functional 
analysis was performed for the target genes followed by con-
struction of a miRNA-target gene network.
Conclusion: The results in current study may be useful to 
further investigation to understand the underlying regulatory 

mechanisms of miRNA in breast cancer stem cell that may be 
new objectives for breast cancer therapy.
Keywords: Cancer stem cell, GEO analysis, microRNAs, bio-
logical pathway,
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Background and Aim: Gastric cancer (GC) is the third cause 
of cancer-related death in the world with the interaction of ge-
netic, epigenetic, and environmental factors involved in disease 
progression. Aberrant dysregulation of the Notch signaling 
pathway has been described in various tumors and in gastric 
cancer. Recombination signal-binding protein Jκ (RBPJ), is 
an important transcription regulator of the Notch target genes. 
RBPJ is a double-edged sword that is reported to act as an onco-
gene or tumor suppressor gene in different types of cancer. We 
have recently shown that RBPJ expression was decreased signif-
icantly (P < 0.05) in gastric adenocarcinoma. In this study, we 
examined the association of RBPJ expression with pathologic 
data. Also, we evaluated if RBPJ promoter hypermethylation 
is the cause of RBPJ downregulation in gastric cancer tissues.
Methods: Clinicopathological consequences of RBPJ gene ex-
pression alteration of 54 gastric cancer patients were evaluated. 
Also, CpG island methylation pattern of RBPJ gene promoter 
in tumoral tissues and their adjacent normal counterparts was 
studied using bisulfite sequencing.
Results: decreased expression of RBPJ was markedly associ-
ated with stage III-IV And moderately – differentiated tumor 
grades (P = 0.0379 and 0.0424 respectively) but not with tumor 
lymph node metastasis (P = 0.1173). No methylation changes 
were observed in the RBPJ regulatory region between tumoral 
and nontumoral tissues.
Conclusion: Our findings showed that RBPJ downregulation 
and loss of the gene tumor suppressive may be one of the mo-
lecular changes in aggressive stage tumors and moderately – 
differentiated tumor grades of gastric cancer. In addition, hy-
permethylation is not the epigenetic mechanism that regulates 
RBPJ expression in gastric cancer. Further studies on RBPJ 
gene are needed to identify other epigenetic mechanisms that 
cause the gene downregulation in gastric cancer.
Keywords: gastric cancer – RBPJ – Methylation
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Background and Aim: Recent studies have reported that fam-
ily history of gastric cancer (GC) in first-degree relative in-
creases the risk of GC. Ardabil have the highest rate of GC in 
Iran. Here, the aim was to determine the relationship between 
family history of GC and the risk of cardia and non- cardia GC 
in Ardabil province.
Methods: In this study, 1900 GC patients who were referred 
to the endoscopy center at Imam Khomeini hospital in Ardebil 
province were investigated. Of them, 178 patients had a family 
history of GC.
Results: The mean age of patients with a family history of GC 
was 71.03. 9.36% of GC patients had a family history of GC. 
No significant association was found between GC family his-
tory and the risk of cardia and non-cardia GC (P> 0.05).
Conclusion: No significant association was found between 
family history of GC and GC risk whether the tumor origin was 
gastric cardia or non-cardia.
Keywords: Gastric cancer; Family history; Cardia; Non cardia; 
Ardabil province
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Background and Aim: Type 2 diabetes is a disorder of glucose 
metabolism that results in elevated blood sugar. The etiology 
of type 2 diabetes is complex and various genetic and environ-
mental factors are involved. rs35829419 polymorphism of the 
NLRP3 gene Increases IL-1β production and seems to increase 
IL-1β in the development of type 2 diabetes. The aim of this 
study was to investigate the possible association of rs35829419 
polymorphism of the NLRP3 gene with type 2 diabetes mel-
litus.
Methods: In this case-control study, DNA was extracted from 
the blood samples of 150 individuals with type 2 diabetes and 
150 healthy individuals as control samples. SNP rs35829419 
of the NLRP3 gene was analyzed by Arms-PCR technique and 
data were analyzed by SPSS software.
Results: The results of this study showed that the prevalence of 
CC, CA, AA genotyping for NLRP3 gene in the patient group 
was 70%,29%,1%, respectively, while in the healthy population 
it was 41%,57%, and 2%, respectively (P = 0.00). The evidence 

was that In the study population, polymorphism rs35829419 
gene NLRP3 was significantly associated with type 2 diabetes. 
The CC genotype (OR=3.404) and allele C (%54.9prevalence 
in the patient's population (P = 0.00) and OR=2.38) were con-
sidered risk factors for type 2 diabetes.
Conclusion: The polymorphism rs35829419 of the NLRP3 
gene in code 2113 allele C is converted to A, where the modi-
fied protein Q705K is formed. This protein is a type of gain of 
function and ultimately increases IL-1β production and inflam-
mation and thus plays a role in pathogenesis. There has been 
no study showing the association of polymorphism rs35829419 
gene NLRP3 with type 2 diabetes. However, in studies con-
ducted by various researchers, polymorphism rs35829419 
gene NLRP3 in the pathogenesis of rheumatoid arthritis, ce-
liac disease (allele A was identified as a risk factor) And MS 
is involved in Crohn's disease (allele C was identified as a risk 
factor). The results of the present study showed the association 
of polymorphism rs35829419 gene NLRP3 with type 2 diabe-
tes (allele C was identified as a risk factor). The reason for the 
discrepancy between risk factors in higher studies could be the 
difference in populations, diseases, different races and intrac-
tion between genes and SNPs, which means that allele C may 
be present in the presence of various factors and other genes 
and SNPs. It has found a part and is considered as a risk factor 
for type 2 diabetes.
Keywords: Type 2 diabetes, NLRP3, rs35829419
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Background and Aim: Accumulating evidence has been re-
ported that long noncoding RNAs (lncRNAs) play important 
roles in many types of disease through competing endogenous 
RNA (ceRNA) mechanism. Recently, an oncogenic lncRNA 
named RSBN1L-AS1 has been recognized. Though, its dysreg-
ulation and function in breast cancer (BC) is uncertain yet. The 
purpose of this study is to examine the RSBN1L-AS1 expres-
sion and its roles in BC.
Methods: The expression level of lncRNA RSBN1L-AS1 was 



85

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

screened using real-time PCR. Also we applied bioinformatics 
tools to assess the RSBN1L-AS1-microRNAs-mRNAs net-
work in BC with focus on ErbB signaling pathway.
Results: lncRNA RSBN1L-AS1 expression in breast tumors 
was upregulated relative to that in breast margins. More ever, 
it was found that RSBN1L-AS1 expression increased associ-
ated with higher tumor size. Bioinformatics analysis shows that 
RSBN1L-AS1 is a microRNA (miRNA) sponge which could 
target cell proliferation by dysregulating of ErbB signaling 
pathway.
Conclusion: The present results revealed that RSBN1L-AS1 
expression is significantly upregulated in breast tumors. Also, 
clinicopathological information show that RSBN1L-AS1 
expression is associated with large tumor size. LncRNA RS-
BN1L-AS1 could affect cell proliferation through dysregulat-
ing of ErbB signaling pathway by miRNAs sponge.
Keywords: Breast cancer; lncRNA; RSBN1L-AS1; ceRNA
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Background and Aim: MicroRNAs (miRNAs) are small non-
coding RNAs that contribute to modulating signaling pathways 
after radiation exposure and have emerged as a potential thera-
peutic target or biomarker in the radiation response of cancer. 
miR-342-3p is lower in pre-menopausal inflammatory breast 
carcinoma patients, associated with ER levels. This study was 
aimed to compare miR-342-3p expression profile in human 
breast cancer using RT-qPCR.
Methods: Twenty samples from patients with breast cancer and 
twenty samples from non-tumor were collected by a pathologist 
specialist. After RNA extraction from tumoral and normal tis-
sue samples, cDNA was synthesized according to protocol and 
RT-qPCR carried out using SYBR®Premix Ex TaqTM II kit. 
miR-342-3p expression profile was analyzed by ΔΔCT method.
Results: Our results revealed that the mean of miR-342-3p ex-
pression profile in human breast cancer is down-regulated in 
comparison with control group.
Conclusion: Overall, the results of the present study revealed 
distinct differences in the expression profile of miR-342-3p to 
control group (down-regulation of miR-342-3p), and this miR-
NA can be used as biomarkers for cancer therapy
Keywords: miR-342-3p, Breast cancer, RT-qPCR.
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Background and Aim: Breast cancer is the most common 
malignancy and second leading cause of cancer death among 
women. Several studies have discussed the crucial role of 
non-coding RNAs in carcinogenesis. PIWI-interacting RNAs 
(piRNAs) are a novel class of small non-coding RNAs with a 
length of 26 to 30 nt that are important mediators of various 
cellular processes including proliferation, apoptosis, and, inva-
sion. Based on the provided evidence, piRNAs might serve as 
valuable biomarkers for breast cancer diagnosis. In this study, 
we identify the differential expression of a very novel piRNA 
located within the HER2 gene in breast cancer tissues compared 
to normal tissues.
Methods: A High-throughput transcriptome sequencing (RNA-
Seq) analysis was performed on the GSE39162 and GSE68085 
datasets, which includes tumor, tumor-adjacent, and normal 
breast tissues. Raw miRseq data was obtained from the Array-
Express database (https://www.ebi.ac.uk/arrayexpress/browse.
html). The SRA file was downloaded and converted to FASTQ 
format. The reads were aligned to GRCh38 using Bowtie1. Dif-
ferential expression of the candidate piRNA was gauged using 
limma package through R software and expression was stated 
in CPM (count per million).
Results: The expression of the piRNA was significantly up-
regulated in cancer tissues compared to normal and adjacent 
tumor tissues with a p-value of 0.002 and 0.04, respectively. No 
significant difference was observed between adjacent tumor and 
normal tissues. Log2 CPM showed a clear increased number of 
reads in tumor samples compared to normals.
Conclusion: Although Molecular biomarkers make great im-
provements in cancer diagnosis, it still has been a critical chal-
lenge. Biomarkers can be used to diagnose cancer, distinguish 
different types of a particular cancer or to select the right ther-
apy. One of the key steps to find a potential biomarker is to 
recognize differentially expressed genes and RNA-Seq is one 
of the main strategies. Amplification of the ERBB2/Her2 gene 
leads to overexpression of candidate piRNA, due to its location 
within the ERBB2/Her2 gene. Therefore this piRNA could be 
a potent oncogene and a great indicator of HER2 status and an 
important clinical marker. In summary, this piRNA has a clear 
differential expression pattern in normal and cancer tissues and 
it might be useful to distinguish normal and cancerous breast 
tissues.
Keywords: Breast cancer, HER2, piRNA, Biomarker
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Background and Aim: Ovarian cancer, the most lethal gyneco-
logical malignancy, is usually diagnosed in advanced stages, 
which causes poor prognosis with routine therapies. Curcumin 
has been shown highly cytotoxic towards many different types 
of cancers. However, its poor bioavailability limits its clinical 
application. Gemini Curcumin (Gemini-Cur) has been devel-
oped to remarkably improve the cellular stability and therapeu-
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tic effect of curcumin. We aimed to unravel the inhibitory effect 
of Gemini-Cur in ovarian OVCAR-3 cancer cell line.
Methods: The anticancer effect of Gemini-Cur nanoparticles 
was studied by using uptake kinetics, cellular viability and ap-
optotic assays. Furthermore, the expression ratio of BAX/Bcl-2 
was evaluated by employing real-time PCR and western blot-
ting.
Results: Our data showed that gemini surfactant nanoparticles 
escalate the cellular uptake of curcumin compared to free cur-
cumin. Regarding the growth inhibitory effect of nano-curcum-
in, the results demonstrated that Gemini-Cur suppresses ovar-
ian cancer cells through induction of apoptosis, which was also 
confirmed by increased expression ratio of Bax/Bcl-2.
Conclusion: In conclusion, our data illustrate that Gemini-Cur 
nanoparticles have a great potential to be considered as thera-
peutic agent against ovary cancer.
Keywords: Curcumin, Gemini-Cur, Ovarian cancer, Apoptosis
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Background and Aim: Cystinosis is an autosomal recessive 
disorder characterized by an accumulation of the amino acid 
cystine in lysosomes throughout the body. Cystinosis is an 
inherited disease resulting from failure of lysosomal cystine 
transport. The responsible gene CTNS, encoding the lysosomal 
cystine carrier cystinosin.
Methods: In this study, we reviewed genetic basis of cystinosis 
and introduced a novel mutation in an Iranian case. A 9 years 
old symptomatic female with renal insufficiency was diagnosed 
as having cystinosis based on her clinical features and laborato-
ry tests. After genetic counseling, blood samples were obtained 
from the patient and her parents. Genomic DNA was extracted 
from whole blood and mutation analysis was performed us-
ing PCR and sequencing methods for all exons of CTNS gene.
At least 148 different pathogenic and deleterious mutations in 
CTNS gene have been reported up to date.
Results: Based on prominent clinical features of Cystinosis in 
our patient, we carried out a targeted search for mutations in 
CTNS gene. This led us to identify a novel homozygous DNA 
variation c.256_257delCT in exon 6 of the gene. As expected, 
the mentioned mutation existed in both her parents in a het-
erozygous state.
Conclusion: The variation c.256_257delCT in CTNS gene is 
a frame shift and truncating mutation that affects product func-
tion and result in relatively mild signs and symptoms of Cysti-
nosis. The present finding will be useful for genetic diagnosis 
and carrier detection in the family and for other patients with 
similar disease manifestations.
Keywords: Cystinosis, CTNS, Gene, Novel, Mutation, deletion
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Background and Aim: Glaucoma is a major cause of blind-
ness. Primary congenital glaucoma (PCG) is the most severe 
form of glaucoma. Genetic factors significantly contribute to 
its etiology, and CYP1B1 is its most important causative gene. 
In the first study on the genetics of PCG among Iranians, it was 
shown that mutations in CYP1B1 were the cause of disease in 
approximately 70% of 100 patients studied. Also, among 19 
different mutations identified, four were most frequent. Addi-
tionally, the western and north western regions of Iran had the 
highest prevalence of PCG, and the distribution of the muta-
tions in various regions of Iran differed. Guilan was a province 
with high PCG prevalence. A subsequent study on 700 patients 
from Guilan, suggested that mutated alleles that are causative 
of p.G61E and p.R368H were frequent specifically in, respec-
tively, Talesh and eastern regions of Guilan. Here, we aimed 
to get a more accurate estimate of carrier frequencies of these 
mutations in these regions in order to consider need for pre-
marital screenings.
Methods: In order to achieve a carrier frequency estimate with 
maximum error of 2%, 1000 individuals from Talesh and 3000 
from eastern regions of Guilan needed to be screened for the 
respective mutations. Individuals were recruited based on clus-
ter sampling. DNA was extracted from saliva samples. The 
c.182G>A causative mutation of p.G61E was screened in the 
Talesh samples using an RFLP protocol. The c.1103G>A muta-
tion causative of p.R368H was screened using an ARMS PCR 
protocol. Statistical analyses were done using OpenEpi.
Results: Nine individuals among 1036 from Talesh were shown 
to be carriers of the p.G61E mutation, and 73 among 3029 in-
dividuals from eastern regions of Guilan were carriers of the 
p.R368H mutation. These figures indicate a carrier frequency of 
0.0086 (95% confidence interval: 0.0045 – 0.0164) for p.G61E 
in Talesh, and 0.024 (95% confidence interval: 0.019 – 0.030) 
for p.R368H in east of Guilan.
Conclusion: The carrier frequencies calculated are within rang-
es previously assessed, but with significantly improved confi-
dence intervals. Based on results of premarital screenings of 
thalassemia causing mutations on incidence of this disease in 
Iran, premarital screenings of the p.R368H may be justified.
Keywords: primary congenital glaucoma, CYP1B1, p.R368H, 
eastern Guilan, Carrier frequency
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P-111: Interleukin 21 expression in patients with lupus
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Background and Aim: Systemic lupus erythematosus (SLE) 
is a systemic autoimmune disease that is associated with vascu-
lar inflammation of connective tissue and can affect most vital 
organs, including joints, skin, kidneys, and heart. IL-21 is a cy-
tokine that causes the T-cell phenotype to increase with the help 
of B cell and increase the secretion of inflammatory cytokines. 
The effects of IL-21 on the differentiation of B cells in plasma 
cells and T cells have made IL-21 a significant candidate for 
SLE cases. The aim of this study was to investigate the relative 
expression of IL-21 gene and its relationship with lupus.
Methods: In this case study, 39 patients with lupus as well as 
21 healthy individuals participated as a control group. A com-
plete peripheral blood sample was prepared and white blood 
cells were extracted after centrifugation, RNA is then extracted 
from peripheral circulatory leukocytes, And their CDNAs were 
synthesized using kits. Finally, to measure the expression of the 
IL-21 gene, samples were performed using a light cycler, Real 
time PCR, and the data were analyzed using SPSS software.
Results: The study found that IL-21 gene expression was 1.97 
times higher in the patient group than in the control group ,This 
increase in expression was not significant (p = 0.317) .
Conclusion: Many studies to date have shown that serum IL-
21 concentrations increase in SLE patients. There is also a link 
between alelic changes (polymorphism) in the coding gene for 
cytokines and lupus. Also in humans, an increase in IL-21 lev-
els has been observed in the serum of people with SLE, These 
findings were consistent with our study because in our study, 
sick people had higher IL-21 levels than healthy people. For ex-
ample, a study of genetically engineered mice found that mice 
that did not have an IL-21 receptor, The rate of lupus decreases. 
These studies indicate the role of IL-21 in SLE pathogenesis. 
In our study, although statistically significant increase in IL-21 
expression was not significant, it was consistent with previous 
studies.
Keywords: lupus, IL-21, Real time pcr, gene expression
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Background and Aim: Colon cancer is considered as a het-

erogeneous disease, characterized by different biological and 
phenotypic features which make its diagnosis and treatment 
challenging. Regarding the significance of TGF-β signaling, 
here we aimed to determine related circulating miRNAs (miR-
140 and miR-193b) in serum samples of colorectal carcinoma 
patients.
Methods: This study included 30 colorectal carcinoma samples 
and 25 healthy individuals. Total RNAs was extracted from se-
rum samples using Trizol reagent. After polyadenylation and 
cDNA synthesis, expression levels of miR-140 and miR-193b 
were measured by real-time PCR
Results: Results showed down-regulation of miR-140 and miR-
193b in samples derived from colorectal patients compared 
with the normal individuals. A correlation between expression 
levels of these miRNAs with some clinical characteristics of 
disease such as disease stages was also observed.
Conclusion: These results suggest that this microRNAs can 
be considered as a tool for early diagnosis in colon carcinoma. 
Also, this approach may suggest a non-invasive diagnostic bio-
marker for colorectal cancer.
Keywords: Colon carcinoma, microRNA, Biomarker
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Background and Aim: Diabetes is recognized as a public 
health crisis around the world leading to several complications. 
It can damage the hippocampus, which is the brain's main struc-
ture in learning and memory by increasing oxidative stress. On 
the other hand, high levels of glucose can increase beta-amy-
loid accumulation, tau phosphorylation and subsequently dam-
age the hippocampus and activate the mitochondrial pathway 
of apoptosis. As the terminus of synapses and neurons are rich 
in mitochondria, so the mitochondrial dysfunction can lead to 
synaptic destruction and neuronal death. MicroRNAs may have 
regulatory effects on apoptotic genes. MicroRNAs (miRNAs) 
are small non-coding RNA that is involved in regulating gene 
expression. Alteration of microRNAs expression can lead to 
pathological processes such as neurodegeneration. The aim of 
this study was to check the effective microRNAs in diabetes-in-
duced memory disorder and target genes using bioinformatics.
Methods: Genes involved in the mitochondrial pathway of ap-
optosis were selected by studying articles and utilizing KEGG 
database. Next, the expression level of these genes in brain were 
assessed by GeneCards database. Then, by STRING database 
network of these genes checked out and the most important of 
them were selected. Afterward, using miRWalk and miRmap 
database to find common microRNAs between these genes. Fi-
nally, microRNAs selected based on their score in miRmap.
Results: Among genes studied, TP53, BIM, BAX/BAK, DI-
ABLO, XIAP, CYCS, APAF1, BCL2L1, CASP9 and CASP3 
-6-7 genes are more important in the mitochondrial apoptotic 
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pathway. Important microRNAs in this pathway are has-miR-
30b-3p, has-miR-382-5p, has-miR-128, has-miR-4664-5p and 
has-miR-204-3p. Given the has-miR-30b-3p expression pattern 
in the GeneCards database, this microRNA can be considered 
as more specific microRNA.
Conclusion: In the present study using in silico analyzing the 
most important microRNAs and their target genes involving in 
the mitochondrial pathway of apoptosis and their role in diabe-
tes-induced memory disorder was investigated. Recognition of 
biomarkers involved in the pathway of diabetes-induced mem-
ory disorder like genes and microRNAs is crucial. I hope these 
results can help diagnose and treatment of patients who suffer 
from this disease, as well as base for future researchers.
Keywords: Diabetes; Memory disorder; Mitochondria; MiRNA
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Background and Aim: Microsatellite instability (MSI), caused 
by defective DNA mismatch repair (MMR) system, is one of 
the most studied biological characteristics of colorectal cancer 
(CRC). MSI is specific of hereditary nonpolyposis colorectal 
cancer (Lynch syndrome) but is also found in 15-20% of spo-
radic CRC. Although, it is the well-known clinicopathological 
feature of CRC, it can also occur in different type of human tu-
mors. MSI testing is recommended for most individuals newly 
diagnosed with CRC, both for screening of Lynch syndrome 
and for prediction of the clinical outcomes of the patients. In 
addition, MSI also serve as screening test in non-CRC tumors 
for selection of certain chemo-immunotherapy. Bethesda panel 
included two mononucleotide (BAT-25 and BAT-26) and three 
dinucleotide (D5S346, D2S123, and D17S250) repeats are pro-
posed for uniform determination of MSI status in individuals 
suspected for Lynch syndrome. However, it is recently recom-
mended that dinucleotide repeats should be replaced by mono-
nucleotide repeats for MSI testing. Therefore in this study, we 
evaluate a panel of five quasimonomorphic markers (NR-27, 
NR-21, NR-24, BAT-25 and BAT-26) to determine MSI status 
in Iranian CRC patients and examined whether it could be used 
for MSI determination without the need for matching normal 
DNA. The obtained results were compared with the commer-
cially available Promega kit.
Methods: The MSI detection using PCR based method with 
primers specific for quasimonomorphic markers was performed 
on a set of FFPE tissues from CRC patients(n = 100) consisting 
of 24 MSI-H, 26 MSS, and 50 matched normal samples.
Results: The results obtained by Pentaplex PCR reactions with 
quasimonomorphic markers and commercially available Pro-

mega kit were compatible in all of the cases, Our results dem-
onstrated that the Pentaplex PCR assay performed only in the 
tumor tissues is highly reproducible and accurate as compared 
to commercially available Promega kit (correlation: 100%; 
Kappa: 1; p <0.001).
Conclusion: Our findings showed that tumor MSI status can 
be established by the pentaplex PCR reaction for Iranian CRC 
patients without the need for matching normal DNA.
Keywords: Colorectal Cancer, quasimonomorphic markers, MSI
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Background and Aim: Abortion is the most common of preg-
nancy complications.In the pathogenesis abortion, Genetic fac-
tors are involved. In the pathogenesis of abortion as a multi-
factorial disease, genetic factors and environmental factors are 
related.Hereditary thrombophilia as one of the factors known to 
be involved in abortion and Factor 5 Leiden (G1691A) is One of 
the most important factors is the hereditary coagulation throm-
bosis. In connection with this mutation and abortion, there are 
contradictions. In connection with this mutation and abortion, 
there are contradictions. Another factor in recurrent miscarriage 
fetal inflammatory factors is considered that TNFα is one of 
the most important pro-inflammatory Cytokines and played a 
key role in many infections and inflammatory diseases as well. 
Polymorphism TNFα Susceptibility to various diseases associ-
ated with chronic inflammation. Of course, this Polymorphism 
association with abortion caused by inflammation in Iran has 
been less studied. This study aimed to investigate the relation-
ship between each of Polymorphisms G1691A and 308- TNFα 
with abortion and the relationship of these two Polymorphisms, 
are at an increased risk in women with abortion was performed .
Methods: In this case-control study, 47 patients with a history 
of abortion and 105 Genomic DNA and 58 controls were select-
ed. DNA extracted from the venous blood and then to determine 
the genotypes of polymorphisms G1691A and 308- TNFα, were 
used ARMS - PCR and electrophoresis techniques were evalu-
ated.
Results: In connection with the polymorphism G1691A,GG 
and GA genotype frequencies in controls, respectively 95% and 
5% and 87% and 13% respectively in patient samples relation-
ship between case and control groups was significant (P=0/05).
About polymorphism 308- TNF? genotype frequencies GA, 
GG and AA in the control samples, respectively 54%, 31% and 
15% in patient samples, 19%, 45%, 36%, which is still a sig-
nificant correlation between the control group and patients there 
(P = 0/00001)results. But at the same Frequency, GA genotype 
G1691A mutation and polymorphism AA genotype of 308- 
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TNF?, there is a significant relationship between the two groups 
was not significant.
Conclusion: In general it can be concluded that molecular anal-
ysis of mutations in Factor 5 Leiden G1691A polymorphism 
and 308- TNFα in early detection and early treatment is effec-
tive abortion.
Keywords: Abortion, Polymorphism G1691A, Polymorphism 
TNFα 308
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Background and Aim: Insulin resistance (IR) and fat accu-
mulation in visceral adipose tissue are key players in develop-
ing type 2 diabetes (T2D). Several adipose tissue derived-gene 
polymorphisms are related to higher body mass index (BMI), 
insulin resistance and T2D. The association of fat-mass and 
obesity-associated (FTO) rs9939609 gene polymorphism with 
overweight/obesity and T2D is controversial. The aim of this 
study was to determine the association between FTO rs9939609 
polymorphism and insulin resistance in newly-diagnosed T2D 
patients.
Methods: The case-control study included 83 newly-diagnosed 
T2D patients and 85 healthy matched controls, aged 20-80 
years. Fasting blood glucose and insulin levels were measured 
by the enzymatic method and enzyme-linked-immunosorbent 
assay, respectively. Insulin resistance was calculated using the 
homeostasis model assessment (HOMA) index. Genotyping 
was examined using the polymerase chain reaction-restriction 
fragment length polymorphism (PCR-RFLP).
Results: There was significant differences between FTO 
rs9939609 polymorphism and studied individuals (P=0.0001). 
The genetic polymorphism of FTO rs9939609 (T/A) is signifi-
cantly related to higher HOMA index (P=0.046). Moreover, 
FTO rs9939609 polymorphism was significantly positively cor-
related to familial history of diabetes (P=0.024).
Conclusion: FTO rs9939609 genetic variation may change in-
sulin metabolism and have key roles in developing T2D through 
insulin resistance. Thus, the evaluation of this polymorphic re-
gion may be helpful for predicting type 2 diabetes.
Keywords: type 2 diabetes; insulin resistance; fat mass-and obe-
sity associated (FTO); gene polymorphism
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Background and Aim: According to WHO (World Health Or-
ganization) cancer is one of the leading cause of death world-
wide. Out of all type of cancers colorectal cancer is ranked 
3rd after lung and breast cancers and ahead of prostate, non-
melanoma skin cancer and gastric cancers. Still conventional 
therapies like surgery, chemo and radiotherapy are widely used 
options. Hence, finding safer compounds with least side effects 
to combat can.cer is main aim of researchers in field of drug 
design, molecular genetics and biomedicine. Plant derived 
compounds are ideal options as they might have better outcome 
with minimal side effects.
Methods: In the current research, the anticancer effect of 
Syzygium cumini plant ethanolic extract (SCE) was assessed on 
HT-29 CRC model cell line. In this regard, effects of SCE were 
evaluated on the apoptosis and proliferation of HT-29 cells by 
(MTT) assay, flow cytometry and Annexin V/PI. Behind that, 
expression ration of genes involved in process of apoptosis has 
been studied, including: Bax, Bcl-2, Caspases such as 3,8 and 9, 
matrix metalloproteinase -13, and microRNAs like miR-21 and 
miR-34a were measured by qRT-PCR.
Results: According to the MTT test, SCE suppress the prolif-
eration of HT-29 cells drastically. The flow cytometry analy-
sis also elucidated a significant rate of induced apoptosis after 
SCE treatment. Expression analysis of the desired genes also 
changed after treated by SCE.
Conclusion: The outcome of this study suggests that syzygi-
um cumini might be contemplate as a future chemotherapeutic 
agent and suitable candidate for in vivo trial.
Keywords: Apoptosis; bax; bcl2; Colorectal cancer; chemothera-
peutic agent; HT-29; Syzygium cumini
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Background and Aim: Aneuploidy is one of the main causes 
of miscarriage. Although fetal aneuploidy is associated with 
maternal age, it is incident in young women. Molecular factors 
related to aneuploidy are almost known but aneuploidy itself 
supposed as the reason of miscarriage without consideration to 
its molecular origin. The AURKC is an essential protein kinase 
in the cell cycle that plays a checkpoint role in the metaphase of 
the cell in the proper cleavage of chromosomes and its dysfunc-
tion may decrease the accuracy of chromosome segregation, 
resulting in abnormal cell division.
Methods: fifty two DNA samples from aborted fetuses with an-
euploidy, according to QF-PCR and/or array CGH results, were 
obtained from women under the age of 36 to remove the mater-
nal age effect as a contributing factor to aneuploidy and make 
more confidence on probably contribution of molecular factors 
in observed aneuploidy. We investigated the effect of single nu-
cleotide variants in the exon 6 of AURKC gene certainly the 
only reported pathogenic variant in AURKC, rs121908654, by 
using of PCR and Sanger sequencing and analyzed the results 
by finchTV software.
Results: No heterozygote or homozygote sample was found re-
lated to rs121908654 in the 52 studied samples. No other vari-
ant was detected in exon 6 of the AURKC gene
Conclusion: Due to this fact that the target variation was not 
observed in 52 studied samples, this variant (rs121908654) is 
not a priority for probably future screening of aneuploidy origin 
in parents with miscarriage history due to aneuploidy.
Keywords: Miscarriage, Aneuploidy, AURKC gene, Single Nu-
cleotide Variant (SNV)
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Background and Aim: Diabetes mellitus comprises of a series 
of metabolic disorders featured by abnormally high glucose lev-
el in blood. Type 2 diabetes mellitus (T2DM) develops because 
of insulin resistance of human organs and insufficient secretion 
of insulin from pancreaticβ-cells. The lncRNA growth-arrest 
specific transcript 5 (GAS5) is a 5′-terminal oligopyrimidine 
class of genes which regulates cell growth, proliferation and 
survival. GAS5 acts as a riborepressor by repressing transcrip-
tion of glucocorticoid receptor. It has been shown that inhibi-
tion of mTOR can increase the level of GAS5. In addition, it in-
terferes with carbohydrate metabolism and increases likelihood 
of developing diabetes. However, the exact role of GAS5 in 
diabetes is not fully understood. The aim of this study was to in-
vestigate the expression level of GAS5 in patients with T2DM.
Methods: A total of 40 genetically unrelated subjects includ-
ing 20 healthy controls and 20 patients with T2DM participated 
in this study. Total RNA was isolated from blood samples, us-
ing TRIzol according to the manufacturer's protocol. Synthe-
sis of cDNA was performed. Primers for real time PCR were 

designed, synthesized and specificity of the binding of primers 
was confirmed by gel electrophoresis. In this study the GAPDH 
gene was used as an internal control gene. The LncRNA GAS5 
expression level was evaluated by real-time PCR and the results 
were analyzed by SPSS, PRISM.
Results: We observe a marked decrease in GAS5 expression in 
diabetic samples compared to non-diabetic (P<0.05).
Conclusion: In conclusion, this is a first report of GAS5 ex-
pression in T2DM. More research is needed to fully elucidate 
the underlying molecular mechanisms of T2DM susceptibility.
Keywords: LncRNA GAS5 diabetes type2 Expression
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Background and Aim: Hereditary and sensory autonomic 
neuropathies (HSANs) are classified as a genetically and clini-
cally heterogenous disorders. Various pathways play roles in 
pathogenesis of the disease and cytoskeletal involvement was 
elucidated recently. Investigations revealed that DST gene loss 
of function cause lethal movement disorder in mice. The human 
equivalent is HSAN-VI which is the most severe one in HSAN 
group and characterized by infant hypotonia, progressive dis-
ability, respiratory and feeding problems, lack of psychomotor 
development, autonomic abnormalities and lack of corneal re-
flexes. DST gene encodes a cytoskeletal linker large protein, 
dystonin, which has several isoforms result from various pro-
moters and several alternative splicing procedures. Alterna-
tive transcription of the first exons lead to 3 neuronal isoforms 
(dystonin-a) and their mutations result in HSAN-VI. The first 
report of HSAN-VI was frameshift mutation in Glu 4995 that 
leads to neuronal isoforms loss of function. The object of this 
study was to investigate the genetic cause of disease in sibling 
of consanguineous marriage.
Methods: A 9 year-old girl with hypotonia, developmental de-
lay and mental retardation was evaluated. The younger brother 
has also the same symptoms. The missense mutation in DST 
gene was identified by NGS method and the confirmation was 
performed by sanger sequencing. Some bioinformatics tools 
were used to prove the disease causing mutation.
Results: A novel homozygous and heterozygous missense mu-
tation of DST gene was identified (NM_015548: c.15386A>C, 
p.E5129A) in patients and their parents, respectively.
Conclusion: This autosomal recessive mutation has not been 
reported previously. Such studies may help to conduct genetic 
counseling and prenatal diagnosis more accurately for individu-
als at the high risk of these disorders.
Keywords: HSAN-VI, DST, novel mutation, mental retardation
P-121: Confirmation of human metastasis in the xenograft 
nude mouse model: new application for STR typing
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Background and Aim: Genetic confirmation of metastasis to 
various tissues of the laboratory animal along with pathology 
and fluorescent labeling methods can provide a convenient, in-
expensive, and accurate method of providing information from 
small tumors even fewer cells that burden such as pathology 
methods. Therefore, in the present study, for the first time, STR 
typing method was used to confirm the metastasis in different 
tissues of nude mice.
Methods: In our previous study, the esophageal cancer cell line 
was cultured and 4 x 106 cells were injected into the nude mice 
to simulate the end stages of metastasis. After three months, 
mice were sacrificed with permission of the bioethics commit-
tee and, DNA was extracted from various mouse tissues such as 
lung, liver, heart, brain, kidney, spleen, adrenal glands, occipi-
tal lobe, bone marrow, and blood. The amplification of human 
STR loci (VWA, THO1) and mouse (loci 18-3) were optimized 
separately and multiplexed. Sequencing of these STRs was per-
formed and the presence of human STR was confirmed.
Results: The presence of human DNA in xenograft tumor and 
mouse lung tissue was confirmed by amplification of human 
STR loci (VWA, THO1). Amplification of 18-3 locus was also 
observed in all mouse tissue samples. Optimized multiplex-
PCR showed amplification of all three loci. Sequencing results 
indicated the accuracy of these STR sequences. Thus, the STR 
typing method was able to detect the presence of metastatic hu-
man cells in mouse tissues.
Conclusion: Our findings showed that the STR typing method, 
as a robust and inexpensive method, can confirm the presence 
of human metastatic cells in mouse tissues.
Keywords: STR typing, metastasis, VWA, THO1, 18-3 locus
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Background and Aim: Breast cancer is the second most com-
mon malignancy overall and the fifth most frequent cause of 
cancer related death. miRNAs are often discussed in relation 
to cancers either as oncogenes or their ability to down-regulate 
tumor suppressor genes. miRNAs, through binding to 3’-UTR 
of the target mRNAs, leading to mRNA degradation or trans-
lational repression. A recent study reported that, miR-331 was 
overexpressed in malignant breast tumors. Further analysis also 
revealed that the level of miR-331 might provide valuable in-
formation for the differential diagnosis of benign and malignant 
breast tumors. miR-331-3p is a member of the miRNA-331 
family, with a length of around 21 nucleotides and has been 
found to down-regulate HER-2 in breast cancer cells. Consider-

ing the important role of miR-331 in breast cancer pathogen-
esis and also due to the high prevalence of this cancer in Iran, 
the aim of this study was to assessment of miR-331 expression 
changes in breast cancer women.
Methods: Breast tissue samples were prepared from 
patients(n=20) and healthy control(n=20) groups. The RNA 
was extracted using Trizol reagent followed by polyA addi-
tion to miRNAs and cDNA was synthesized. Design of specific 
primers, U6 internal control gene and miR-331, was performed 
by using Oligo7 software. The miR331 expression level was 
evaluated by real time -PCR technique and expression fold-
change of the miRNA in patient,s bloods to the healthy people 
were calculated using 2−ΔΔct method. Statistical analysis was 
performed by SPSS software and graph pad prism.
Results: The results of this study showed that expression level 
of miR-331-3p in breast cancer increased in comparison with 
healthy subjects (p < 0/05).
Conclusion: miR331-3p is an important miRNA playing fun-
damental roles in metastatic processes, such as cell prolifera-
tion, evasion of apoptosis, angiogenesis and EMT. Real time 
PCR results showed miR331-3p alteration in breast patients. 
miR-331-3p as a potential promoter in breast cancer metastasis 
may be used as a biomarker for detection of breast cancer. Al-
though, further studies by larger people are needed to confirm 
the results.
Keywords: miR-331-3p, Real-Time PCR, Breast cancer
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Background and Aim: Male infertility is one of the most com-
mon health problems affecting 15% of couples worldwide. 
Failures in spermatogenesis have been considered as the main 
problem in male infertility. In male infertility, the expression of 
microRNAs (miRNAs) has been shown to be altered. MiRNAs 
are single-stranded non-coding RNA molecules which repre-
sent a new class of diagnostic biomarkers that have been shown 
to play an important role in the regulation of various biological 
processes such as human fertility. These molecules play their 
role by binding to specific sites within the 3'-UTR of mRNA 
molecules which result in the decrease of expression or deg-
radation of these molecules. The purpose of this study was to 
evaluate the genes involved in male infertility and target micro-
RNAs using bioinformatics approaches.
Methods: Using KEGG (Kyoto Encyclopedia of Genes and 
Genomes) database, genes involved in spermatogenesis process 
were evaluated. Then the expression profile of these genes in 
the testis tissue was examined using GeneCards Database. Af-
ter that, the network of these genes was drawn and the central 
nodes were depicted using STRING database. In the next step 
of this study, possible miRNAs targeting each selected gene 
were predicted using miRWalk database. Then, all of the se-
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lected miRNAs were checked and the genes with high scores 
were selected using miRmap database. The expression level of 
the selected miRNAs in testicular tissues was investigated us-
ing GeneCards database.
Results: Among the genes studied, TNP2, PRM, GSTM3, 
DAZL, TDRD1, RNF17, FSHB, TDRD6, ESR1, LHB, DA-
ZLAP1, and FSHR had the high score which may represent 
their important role in spermatogenesis pathway of germ cell 
production. The data from miRmap and miRWalk showed hsa-
miR-4692, hsa-miR-4514, hsa-miR-4722-5p, and hsa-miR-
6511a-5p could target the expression of most of the above-an-
alyzed genes.
Conclusion: Together this in silico indicated that spermatogen-
esis was associated with a large number of genes that were tar-
geted with many miRNAs. Analysis of the expression of these 
genes and miRNAs could result in the identification of novel 
markers for diagnosis and treatment of infertility related to al-
teration of spermatogenesis.
Keywords: Male infertility; Spermatogenesis; MiRNA
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Background and Aim: Rheumatoid arthritis is a autoimmune 
disease that changes the activity of white blood cells which is 
one of the main causes of the change in the number of TH17 
cells. These changes can have an epigenetic, genetic, or cell 
mortality source.Other causes of Th17 cell differentiation are 
also noted. On the other hand, it has been shown that TH17 cells 
are involved in bladder cancer. These cells also have anti-tumor 
activity as well as tumor promoting activity. According to the 
research, a hypothesis was established that changes in rheuma-
toid arthritis is involved in bladder cancer.Then we decided to 
compare the RNA-seq TH17 cells for patients with rheumatoid 
reriite and bladder cancer. Data analysis showed that the in-
crease of TH17 cells in RA patients caused the severity of this 
disease and the underlying breast cancer.
Methods: RNA-seq Data consisted of 30 individuals with 10 
patients with rheumatoid arthritis and 10 patients with bladder 
cancer and 10 patients with both diseases were analyzed using 
GEO2R. Significant genes were selected and 1000 genes were 
isolated and finally the number was entered in string program 
and its network was plotted.
Results: It was shown that the increase of TH17 cells in rheu-
matoid arthritis caused increased bladder cancer in some people 
and inflammation mediated by TH17 in different stages of tu-
mor progression has an important role.
Conclusion: Th17 cells are also involved in autoimmune in-
flammation such as rheumatoid arthritis and cancers, which in-
crease in rheumatoid arthritis causes increased bladder cancer. 

However, the role of TH17 in antitumor activity has also been 
confirmed and sometimes has apoptotic effects on tumor cells.
Keywords: Th 17 cell, Rheumatoid arthritis, Bladder Cancer
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Background and Aim: Breast cancer (BC), the most common 
cancer among females worldwide, is the second leading cause 
of cancer deaths in women. Moreover, it is the most common 
neoplasm among Iranian women, with an average age of 46 to 
49 years. Luminal subtype of BC, including luminal A and B, 
accounts for nearly two-thirds of this cancer. Long non-coding 
RNAs (lncRNAs) are a class of RNAs with more than 200 nu-
cleotides. They play significant roles in the regulation of diverse 
molecular and cellular processes. They are also associated with 
the development of various cancers, including BC. This study 
aims to determine the possible role of lncRNA LINC00961 in 
BC.
Methods: LINC00961 expression was evaluated in 79 luminal 
A and B BC tissues and adjacent non-tumoral tissues, as well as 
BC cell lines (MCF7 and T47D) and a non-tumorigenic cell line 
(MCF10A), by qRT-PCR. Then, the correlation of LINC00961 
expression with clinicopathological features was evaluated by 
χ2 test and independent t-test. Moreover, various databases, 
such as, GEPIA web server, GENEVESTIGATOR, DAVID 
and REVIGO, were used to investigate the possible role of 
LINC00961 in BC.
Results: LINC00961 was significantly downregulated in lu-
minal BC tissues and luminal A cell lines, compared to adja-
cent non-tumoral tissues and a normal cell line, respectively 
(p-value<0.001). Also, low expression of LINC00961 was sig-
nificantly associated with smoking status and age of menarche. 
According to co-expression analysis, LINC00961 was signifi-
cantly co-expressed with 417 genes across various BC datasets 
(R>0.5). Gene ontology terms enrichment analysis of the co-
expressed genes suggested that LINC00961 might be involved 
in several biological processes, including, G-protein coupled 
receptor signaling pathway, neurological system process and 
regulation of JAK-STAT cascade. It also might be involved in 
various molecular functions, like, transmembrane signaling re-
ceptor activity, and structural molecule activity. According to 
cellular component terms, it is possibly located in the neuron 
part, and extracellular matrix.
Conclusion: We found that the expression of LINC00961 was 
significantly decreased in luminal BC. Also, exploration of the 
association of LINC00961 with its co-expressed genes and the 
analysis of their potential roles in BC datasets may help to bet-
ter understand the function of LINC00961 in this cancer.
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Background and Aim: Esophageal cancer (EC) is the sixth 
leading cause of cancer-related death worldwide. Early diag-
nosis of esophageal cancer is an important isuue to improve 
the prognosis.The lncRNA HOX transcript antisense RNA 
(HOTAIR), expressed from the HOXC locus, has been recently 
postulated as an oncogenic regulator in EC. In this study, we 
aimed to assess the expression of the HOTAIR in EC.
Methods: 15 pair EC tumor and margin normal tissue samples 
were bought from cancer institute of Iran. RNA were extracted 
from all samples. The expression of HOTAIR was evaluated 
via the quantitative real-time polymerase chain reaction (qRT-
PCR) method and the data was analysed via GraphPad Prism8.
Results: The expression level of HOTAIR was significantly 
higher in EC patients compared with normal tissues (P<0.01).
Conclusion: The expression of HOTAIR in esophageal cancer 
tissues, compared with normal margin tissues is up-regulated, 
suggesting that it might play an important role as an oncogene 
in the carcinogenesis of EC.
Keywords: HOTAIR; Long non-coding RNA; oncogene; Es-
ophageal tumor
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Background and Aim: The ACE gene at chromosome 17q23.3 
has an Insertion / Deletion functional polymorphism. Frequency 
of cases with DD genotype is higher than ID and II genotypes. 
Recently, the association of ACE I / D polymorphisms with the 
pathogenesis and progression of human cancers has been ex-
plored. In this study, the possible association of this gene with 
glioblastoma carcinoma was investigated.
Methods: This case-control study was performed on 30 pa-
tients with glioblastoma. ACE I / D polymorphism was detected 
by Gap-PCR. The PCR products were isolated by electropho-
resis on 2% agarose gel. The Insertion allele (I) was found in 
the 478 bp band and the Deletion allele (D) in the 191 bp band.

Results: It was estimated that the absence of ID genotype was 
significantly related to the probability of glioblastoma. Also, 
high level of DD genotype in the patient group made the hy-
pothesis of its significance acceptable. Overall, it can be con-
cluded that ACE activity was significantly different between 
normal and patient groups (p <0.05).
Conclusion: Despite the limitations in the number of studied 
samples, the necessity of a larger study on the relationship be-
tween the prevalence of glioblastoma with the angiotensin con-
verting enzyme gene polymorphism was identified at a larger 
scale. As a result, it will be possible to fully cure the early stages 
of the disease and to preserve the human capital of human so-
cieties, which is rightly one of the most important spiritual re-
sources of societies.
Keywords: Angiotensin-converting enzyme, ACE I/D polymor-
phism, Glioblastoma, Gap-PCR
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Background and Aim: Polycystic ovary syndrome (PCOS) is 
the leading endocrine and metabolic disorder in women of re-
productive age, with a prevalence of 6-10% and the major cause 
of an ovulatory infertility. This women characterized by hyper-
androgenism, abnormal development of ovarian follicles and 
increase in follicles number. To date, the PCOS is heterogene-
ous disorder and unclear and has been related to insulin resist-
ance, obesity, type2 diabetes mellitus, cardiovascular disease, 
infertility and some malignancies such as endometrial, carcino-
ma and also breast and ovarian cancer among other morbidities. 
Substantial evidence illustrates the impact of genetic intrauter-
ine and environmental factors on the PCOS etiology. Epigenetic 
mechanisms may contribute to PCOS. Epigenetic is a phenom-
enon can cause phenotype or gene expression difference with-
out DNA sequence alteration, therefore in present study TLR2 
gene was candidate which its gene not only is essential of in-
nate immune system but due to good quality fertilization. How-
ever, the expression and function of innate immune cell-related 
genes in non-immune cells within the ovary has been reported 
recently and provides a novel and important regulatory system 
during ovulation. Several member of the Toll-Like receptor 
(TLR) surveillance system are expressed in granulosa cells and 
cumulus cells. These receptors can be activated by pathogens as 
well as endogenous ligands leading to the induction and release 
of potent cytokines and chemokine from cumulus cells. These 
inflammatory factors exert potent effects on cumulus cells, oo-
cyte, expansion, ovulation, transport and fertilization indicating 
that ovulation is a more complex immune-inflammatory pro-
cess than previously recognized
Methods: In this research DNA methylation of TLR2 gene pro-
moter was assayed on peripheral blood samples of 50 PCOS 
and 50 healthy casas. After genomic DNA extraction and its 
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bisulfite treatment. Design primer for CpG-3 in TLR2 gene pro-
moter by using methprimer online software and MS-PCR was 
performed on treated DNA
Results: DNA methylation (hyper methylation) presented in 
41(82%) of patient group and 0(0%) in control group. There 
was significant difference between two groups using of Chi-
squre test (P<0.001)
Conclusion: This study results supports involvement of DNA 
methylation of TLR2 gene promoter in PCOS. However, addi-
tional studies using quantitative methods are suggested to con-
firm this result.
Keywords: Epigenetic, Polycystic ovary syndrome, Ovulation, 
MS-PCR, Hyperandrogenism
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Background and Aim: Human T-cell lymphotropic virus type 
1 (HTLV-1) is a retrovirus which is associated with adult T-cell 
leukemia/lymphoma (ATLL) and a neurologic disease called 
tropical spastic paraparesis/ HTLV-1-associated myelopathy 
(HAM/TSP). While infection with this virus is reported glob-
ally, certain parts of the world such as Japan, Africa, Caribbean 
islands, South America and northeastern of Iran are endemic for 
it. Screening for HTLV-1 infection in endemic regions is cost 
effective and prevents both mortality and serious morbidity. Di-
agnosis of HTLV-1 infection is feasible, yet involves different 
steps. Suspected individuals are initially screened for HTLV-
1 specific antibodies by Enzyme linked immune sorbent assay 
(ELISA). Positive cases need to be confirmed with an alterna-
tive test. Polymerase chain reaction (PCR) is currently the most 
widely used technique to confirm serological assays. Amplifica-
tion of the tax, pol or LTR regions are usually applied. It is not 
clearly documented what percentage of samples are positive for 
each region. We conducted this study to measure the percentage 
of positive results in PCR assay for the tax and LTR regions.
Methods: The serum samples of 167 samples which were 
positive in screening for HTLV-1 specific antibodies by ELISA 
were assessed for the HTLV-1 genome by PCR method using 
the tax and LTR specific primers to confirm the infection.
Results: From the total 167 samples, 131 (78.44%) were posi-
tive for both tax and LTR, 20 (11.98%) samples were positive 
for LTR but negative for tax, 10 (5.99%) were positive for tax 
and negative for LTR and the remaining 6 (3.59%) were nega-
tive for both regions.
Conclusion: Given the fact that samples are considered posi-
tive for HTLV-1 infection if either gene is amplified in PCR, 
96.41% of positive cases in ELISA were confirmed with PCR. 
Cases which were negative for both need to be assessed with 

Western Blot.
Keywords: HTLV-1; tax; LTR; Diagnosis
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Background and Aim: Almost all living organisms from sin-
gle cells to sophisticated organisms are affected by circadian 
cycle, in fact, they are equipped with a time measuring system 
which is known as the circadian clock. In mammals the center 
of circadian clock is located at the SCN. dysregulation of circa-
dian rhythms is closely related to development of various hu-
man metabolic diseases and different cancers. At the molecular 
level, central oscillators are composed of at least three inter-
connected feedback loops. In the first feedback loop the Core 
Clock Genes (CCG) such as BMAL1 and clock form a heter-
odimer transcription factor; then this complex binds to E-box 
element existing in the promoter of PER and CRY genes and 
activates the expression of them. PER and CRY genes create the 
complex and negatively regulates the transcription of BMAL1 
and Clock. The fourth member of PER genes family is called 
PER4 (PER3P1) and it is the only pseudogene in the molecular 
clock genes family. Recently, there is a disagreement about the 
number of PER4 exons in Ensembl and NCBI database. The 
purpose of this study is to investigate the PER4 sequence.
Methods: MCF-7 cell line was cultured in standard conditions. 
Then DNA and RNA were extracted from MCF-7 cells and 
PCR reaction was performed on DNA and cDNA samples. the 
PCR and RT-PCR product was evaluated on 1% agarose gel.
Results: The length of the PCR and RT-PCR products are about 
1.5 kb and 750 bp, respectively.
Conclusion: According to data from NCBI database, PER4 
pseudogene has only one exon with 1548 bp length. Whereas 
Ensembl showed that the cDNA sequence of this pseudogene 
contains 2 exons. The first and second exons are 516 and 313 
bp, respectively, which separated by an intron with 605 bp 
length. the results showed that this pseudogene has 2 exons. 
Because the length of the RT-PCR product was shorter than the 
PCR product, which indicates an intron has been deleted in the 
PER4 sequence.
Keywords: Circadian cycle, Circadian clock, Pseudogene, PER4
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Background and Aim: Muscular dystrophies are a heterogene-
ous group of inherited progressive disorders of muscle charac-
terized by destruction of muscle and its replacement by fatty 
and fibrous tissue. Muscle weakness is a major manifestation 
and often has an early onset, but initial symptoms may also be 
reported in early or even late adulthood. In this cohort study we 
aim determined to perform exome sequencing on the patients 
with muscular dystrophy and myopathy disease, in 100 fami-
lies.
Methods: Families with autosomal recessive pattern compat-
ible with genetic disorders such as progressive muscular weak-
ness, myopathy, heart failure, hypotonia, congenital myotonic, 
muscular dystrophy, Limb-girdle muscular dystrophy, have 
been conducted. A complete clinical and paraclinical examina-
tion has been done by expert specialists and clinical geneticist. 
Genomic DNA was extracted and evaluated through next for 
the candidate gene variants.
Results: We described our study on 100 families with famil-
ial congenital muscle dystrophy and aim to explain our broad 
research on identification of novel variants in the following 
genes (ANO5, CAPN3, FKRP, LDB3, SGCA, SGCB, SGCG, 
SYNE1, SYNE2, GNE, COL6A1, COL6A2, POMT1, RYR1, 
GYG1, DSC2). At the present time, powerful sequencing tech-
niques are identifying large numbers of genetic variants associ-
ated with unique phenotypes.
Conclusion: The progression in diagnosis of muscular dystro-
phy disorders has undergone considerable in the past decade, 
for understanding phenotype definition and underlying disease 
mechanisms, We have demonstrated that exome sequencing as 
a high throughput molecular technique has rapidly become a 
component of the clinical approach that require a broad search 
for causal variants across the spectrum of genetically heteroge-
neous Mendelian disorders.
Keywords: Exome Sequencing, Genetics, muscular dystrophy, 
myopathy, Diagnosis
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Background and Aim: Prostate cancer is the most common 
cancer in men and has a significant mortality rate. Diagnosis of 
prostate cancer is more based on aggressive methods such as 
biopsy. Finding new biomarkers that can lead to non-invasive 
and early diagnosis of prostate cancer is of interest. In this study 
indicate that selected miRNA (mir-25) may Promising in hu-
man cancer early diagnosis.
Methods: 40 patients enrolled in this study. The case group 
consists of 30 patients (12 metastatic and 18 non-metastatic) 
and control group consists of 10 healthy controls. Urine and 

blood samples were obtained. Serum PSA evaluated and after 
extraction of total RNA and then cDNA synthesis, expression of 
mir-25evaluated in urine specimens.
Results: The results revealed that in cancer patient group, miR-
25 showed a significant reduction in expression in comparison 
with healthy controls (P=0.001). By using ROC Curve analy-
sis, specificity, sensitivity were obtained for miR-25, 83% and 
61/86%.
Conclusion: In general, it can be concluded miR-25 have a sig-
nificant change in expression in patients with prostate cancer 
compared to healthy controls.A combination panel of miR-25 
and other Specific miRNAs can be used as a non-invasive meth-
od for detecting prostate cancer.
Keywords: Prostate cancer, Urine, miR-25
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Background and Aim: Coronary artery disease is the lead-
ing global cause of mortality. Coronary artery disease (CAD) 
means decrease in blood flow to heart muscles due to formation 
of atherosclerotic plaques. This happens when cholesterol and 
other substances gather in plaque form. Acute clinical events, 
such as acute myocardial infarction (MI), unstable angina, 
ventricular fibrillation, or sudden coronary death are generally 
due to plaque destabilization and thrombosis 1. CAD has some 
well-known risk factors such as high blood pressure, diabetes, 
obesity, High blood cholesterol, smoking, alcoholism, low ac-
tivity, and genetic factors 2. The 9p21 locus is the most studied 
sequence that is related to CAD. Variants of LDL-R, PCSK9, 
and APOB genes that are correlated with hypercholesteremia, 
are also known to have a role in CAD. Recent studies show 
that inflammations have significant role in formation of athero-
sclerosis and CAD by mediation of cytokines and inflamma-
tory cells. One of the most important pathways in inflammatory 
processes is JAK/STAT signaling pathway. SOCS1, a protein 
coding gene on 16p13.13 locus, can block this pathway and 
suppress the secreted cytokines’ activity. SOCS1 protein is a 
negative inhibitor of cytokines and can be activated by the same 
cytokines. It is known that higher amount of gene expression 
in SOCS1 can lead to a decrease in inflammatory response and 
prevents progression of atherosclerotic plaque.
Methods: Blood samples of CAD and control groups were 
collected from patients who referred to Heshmat Hospital (in 
Rasht) with chest pain. DNA Extracted from samples and prop-
agated using ARMS-PCR method and the results were analyzed 
with MedCalc and SPSS software.
Results: The CA/del genotype frequency in Control group was 
significantly higher than CAD group.
This study shows there is a strong association with this deletion 
and lower risk of CAD.
Conclusion: This study suggests that the SOCS1 -1478 CA/del 
polymorphism is a possible genetic determinant for the risk of 
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CAD. The observation shows that this polymorphism decreases 
the risk of CAD. Though more association studies are abso-
lutely needed.
Keywords: CAD, SOCS1, Polymorphism, Atherosclerosis
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Background and Aim: Aneuploidy is one of the most com-
mon cause of spontaneous miscarriage. Although aneuploidy is 
associated with advanced maternal age, it is frequent in young 
women. Aurora kinas c (AURK C) protein is a chromosomal 
passenger protein that forms complexes with inner centromere 
proteins and may play a role in organizing microtubules in rela-
tion to centrosome/spindle function. The aim of this study was 
to evaluate the probably role of c.145delc and c.184C>T vari-
ants, with pathogenic and uncertain significance, respectively, 
and the entire exon 3 of the AURKC gene in aneuploidy of 
aborted fetuses.
Methods: Fifty fetuses of the mothers younger than 36 years 
samples with approved aneuploidy using quantitative fluores-
cence polymerase chain reaction (QF-PCR) and/or array com-
parative genomic hybridization (aCGH) were include. Exon 
3 of the AURKC was studied using the Sanger sequencing 
for the Single Nucleotide Variant (SNV) detection, certainly 
rs397515619 and rs886054645 as SNVs related to the afore-
mentioned variants. The sequencing results were analyzed by 
finch TV software.
Results: No heterozygous and homozygous c.145delc and 
c.184C>T variants were observed in the samples. No other 
SNV was detectable in the exon 3 of AURKC.
Conclusion: Since the allele frequencies of the variants of in-
terest, c.145delc and c.184C>T of the AURKC gene were zero 
in 50 studied samples, they would not be prioritized for screen-
ing of the SNVs that are clinically important in parents with 
history of miscarriage due to aneuploidy.
Keywords: Miscarriage, Aneuploidy, AURKC gene, Single Nu-
cleotide Variant (SNV)
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Background and Aim: Hereditary spastic paraplegia (HSPs) 
is a group of inherited neurodegenerative disorders character-
ized by progressive spasticity and weakness in lower limbs. 
The mode of inheritance in HSP can be autosomal-dominant, 
autosomal-recessive, X-linked, or mitochondrial. There is sig-
nificant genetic heterogeneity in HSP, with at least 70 genes 
and 80 loci identified thus far. Whole exome sequencing (WES) 
has been used for gene discovery in HSP since 2011, resulting 
in a marked increase in the rate of novel disease-causing genes 
being identified. Despite the use of WES, genetic analysis has 
failed in the finding of causative genes in ~50% in the auto-
somal dominant-HSP (AD-HSP) and ~70% in the autosomal 
recessive-HSP (AR-HSP) groups, indicating that, the majority 
of HSP-genes especially AR-HSPs have remained unknown.
Methods: DNAs were isolated from peripheral blood leuko-
cytes of 40 Iranian families affected to HSP. WES was done on 
the probands. Preliminary filtering of sequence variations was 
done to identify all homozygous or heterozygous changes pre-
sent in the probands based on the pattern of inheritance. Sub-
sequently, non-synonymous variations with a MAF>0.01 for 
AR-HSPs and MAF>0.001 for AD-HSPs in public databases 
were removed. Candidate variants were PCR amplified and se-
quenced subsequently checked in family members in order to 
co-segregation analysis. Functional studies including RNAseq 
for cases harboring a variation in a novel candidate gene are 
currently in progress.
Results: This approach led us to identify the variations in 16 
known disease-causing genes including SPEG, ATAD3A, 
SPAST (three families), ENTPD1, SPG7 (two families), KI-
F5A, CYP7B1, ZFYVE26, GJC2, CAPN1, ZFYVE26, KIF1B, 
SPG11 (three families), ATL1, MFN2, C19orf12, and four nov-
el candidate-HSP genes.
Conclusion: Here, we could find HSP-causing genes in 21 
cases (52.5%). Also, we identified four novel candidate HSP-
genes; one is involved in axonogenesis and HSP is a length‐
dependent, “dying back” axonopathy. The research presented 
the powers of WES for facilitating gene discovery and iden-
tification of causative genes for diseases with the extensive 
genetic heterogeneity. The precise mechanisms underlying the 
HSP are unknown. Identification of novel genes and molecular 
pathways will greatly enhance our knowledge of the cellular 
pathways that are involved in the pathogenesis of the disease.
Keywords: Hereditary spastic paraplegia, HSP, Whole exome se-
quencing, WES, Novel candidate genes
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Background and Aim: Hereditary diffuse gastric cancer 
(HDGC) is an inherited form of gastric cancer which is char-
acterized by increasing the risk of developing both gastric and 
lobular breast cancer. CDH1 germline mutations account for 
about 30-50% of HDGC. Because of its high penetrance and 
autosomal dominant inheritance pattern the National Compre-
hensive Cancer Network (NCCN) has developed criteria to fa-
cilitate the identification of CDH1 mutation carriers. Since pro-
phylactic gastrectomy is a recommended treatment for CDH1 
mutation carriers, therefore, genetic testing should be undertak-
en to confirm the diagnosis and allows for family surveillance. 
The aim of this study was to assess the frequency of CDH1 ger-
mline mutations in Iranian patients with diffuse gastric cancer.
Methods: We ascertained 17 patients who met the NCCN crite-
ria for genetic testing. The diffuse gastric cancer diagnosis was 
independently confirmed by 2 pathologists. All the eligible par-
ticipants were asked for a 10-milliliter blood sample for DNA 
extraction. Screening for CDH1 germline mutations was car-
ried out by DNA sequencing.
Results: In the study population, 2 pathogenic missense muta-
tions (11.7%), c.2275G>A and c.2195G>A, were identified in 
2 gastric patients who were both under 40 at diagnosis. A vari-
ant of unknown significance, c.214G>A, was also found in 1 
patient who is also under 40.
Conclusion: This study represents the significance of CDH1 
mutation screening as a surrogate predictor of hereditary diffuse 
gastric cancer that could be considered as an important step in 
treatment and management decisions.
Keywords: CDH1 mutation, Hereditary Diffuse Gastric 
Cancer,Prophylactic gastrectomy
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Background and Aim: Angiogenesis is an essential process for 
tumor growth, invasion, and metastasis. As the tumor grows, it 
eventually develops its own blood vessels to provide a suffi-
cient amount of nutrition and oxygen for the cells. Melatonin is 

a natural compound that secret by the pineal gland and several 
studies investigated that it has a strong antioxidant effect against 
free radicals. In this study, we aimed to evaluate the expres-
sion of DLL4 and ADGRL4 in primary breast tumors and to 
determine the melatonin effect on epigenetic alteration in breast 
cancer cells in vitro.
Methods: Thirty-two breast tumor and paired adjacent non-tu-
mor tissue samples were collected from the Noor-E-Nejat Hos-
pital, Tabriz, Iran. We measured the expression of DLL4 and 
ADGRL4 by qRT-PCR and western blot. Then, we investigated 
the epigenetic effect of melatonin on the expression of DLL4 
and ADGRL4 in breast cancer cell lines at RNA and protein 
levels and methylation status of the gene's promoter by the MSP 
method.
Results: Our results showed a significantly higher expression 
of DLL4 and ADGRL4 in tumor tissues as compared to non-
tumor tissues (P=0.027, P=0.0012, respectively). Melatonin 
treatment substantially attenuated DLL4 and ADGRL4 expres-
sion in MCF-7 and BT474 cells, but not in MDA-MB-231 and 
SK-BR-3 cells. Epigenetic investigations on the melatonin ef-
fect in estrogen-responsive breast cancer cell lines revealed 
DLL4 and ADGRL4 methylation and therefore their attenuated 
expression.
Conclusion: DLL4 and ADGRL4 were overexpressed in breast 
cancer tissues as compared to the non-tumor tissues. In addi-
tion, melatonin treatment attenuated DLL4 and ADGRL4 ex-
pression only in estrogen-responsive breast cancer cells through 
methylation induction on their promoters.
Keywords: methylation, angiogenesis, melatonin, breast cancer, 
epigenetic
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Background and Aim: 49, XXXXY syndrome is a rare sex 
chromosome polysomy with an approximate incidence of 1 in 
85,000 male births. In 1960, Fraccaro and colleagues described 
this clinical entity. Fraccaro aneuploidy maybe emanates from 
non-disjunction of the X chromosome during meiosis division. 
These consecutive non-disjunctions will produce an egg with 
four X chromosomes when fertilized by a Y generation sperm, 
results in an embryo with 49,XXXXY syndrome. The physical 
manifestations of Fraccaro syndrome are often variable. In this 
study we mentioed clinical features of Fraccaro syndrome and 
reported comparatively clinical presentation of a 19 years old 
male with Fraccaro syndrome.
Methods: Peripheral lymphocytes were cultured and GTG-
banded using standard techniques. Fifty metaphases were ana-
lyzed which showed a 49,XXXXY karyotype. Chromosomal 
investigation of the father showed a normal 46,XY karyotype 
and the mother had a normal 46,XX karyotype. The karyotype 
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result was confirmed by FISH and QF-PCR techniques. FISH 
analysis of 100 interphase nuclei, using Cytocell probes for 
chromosomes X, Y and 18 indicated four hybridization signals 
for chromosome X consistent with Fraccaro syndrome. The 
karyotype and FISH results were analyzed using GeneASIS 
7.2 software (Applied Spectral Imaging) and reported based 
on International System for Human Cytogenetic Nomenclature 
(ISCN)-2016.
Results: The patient physical examination showed hypog-
onadism, tall stature, gynecomastia, microcephaly, hypotonia, 
behavioral issues, speech problems, unusual teeth, small hands, 
small penis, masturbation and specific anomalies of bone 
structure. Result of FISH and QF-PCR were also confirmed 
49,XXXXY Syndrome in our patient.
Conclusion: The 49,XXXXY syndrome is a very rare but dis-
tinct clinical entity. When the following features are present in 
an undiagnosed male, a karyotype analysis may be indicated: 
behavioral issues, tall stature with long legs and arms, speech 
problems, kidney anomalies, hypogonadism, specific anomalies 
of bone structure and small penis. An early and open manage-
ment of all clinical problems is important and long-term follow-
up of patients with a Klinefelter’s syndrome by the endocrinol-
ogist is mandatory. In our case masturbation were present that 
has been resolved successfully after hormone treatment.
Keywords: 49XXXXY syndrome, Sex chromosome, Klinefelter 
syndrome
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Background and Aim: Colorectal cancer (CRC), one of the 
most common malignant human tumors, has a high mortality 
and is the second leading cause of cancer death in the world. 
Biomarkers that enable the detection of CRC at an early stage, 
can improve prognosis, prediction of treatment response, and 
risk of recurrence. The ability to detect biomarkers in patient 
blood samples provides the most practical screening tool for 
CRC, and the detection of biomarkers in blood or other biologi-
cal fluids provides many advantages, including minimal inva-
sion and easy access. HOTAIR as a candidate lncRNA has im-
portant regulatory roles in the development and progression of 
cancer and will be a new potential target in tumor therapy. HO-
TAIR LncRNA, because of its rol in different cellular pathways 
have been considered in recent years. CRC-related lncRNAs 
could enter into the circulation, and their differentiated expres-
sion in blood could be used as diagnostic biomarkers for CRC. 
Based on previous studies of increased expression of HOTAIR 
in colorectal cancer tumor tissues as well as the study of this 
non-coding RNA in the blood of colorectal cancer patients in 
Central Europe and its increased expression in patients, we con-

cluded that evaluate HOTAIR gene expression in the blood of 
patients with colorectal cancer for the first time in Iran.
Methods: In this study, blood samples were collected from 15 
high grade colorectal cancer patients and 15 healthy individuals. 
Peripheral blood mononuclear cells were isolated using ficoll 
and total RNA was extracted using RNX-Plus. After quantita-
tive and qualitative analysis of the extracted RNA, cDNA was 
synthesized and Real-time PCR technique was used to evaluate 
the expression of the studied genes.
Results: In this study, it was found that HOTAIR gene ex-
pression in blood samples of patients with high grade colorec-
tal cancer was significantly increased 7.8 times compared to 
healthy individuals.
Conclusion: This study may partly illustrate the role of the HO-
TAIR gene in the tumorigenesis process and may serve as a 
pilot study for further investigation of this gene and its potential 
role as a potential biomarker or therapeutic target.
Keywords: Colorectal cancer, lncRNA, HOTAIR, biomarker
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Background and Aim: Breast cancer (BC) is the fifth leading 
cause of cancer death in the world, and the number of women 
with this malignancy is increasing as well. So, discovering novel 
biomarkers are very important in the diagnosis and treatment of 
BC patients. Long non-coding RNAs are RNA transcripts with 
more than 200 nucleotides in length that play a crucial role in 
cellular biological processes such as tumor formation and pro-
gression of malignancies. Aberrant changes in lncRNAs gene 
expression are correlated with many cancers. Therefore, they 
have great potential for use as molecular markers for the recog-
nition and target therapy of many diseases. The MCM3AP-AS1 
is an Antisense1 lncRNA that misregulates the gene expression 
in some malignancies such as hepatocellular carcinoma, papil-
lary thyroid cancer, and several other cancers. The aim of this 
study is the evaluation of the differences in MCM3AP-AS1 
gene expression levels in BC tumor compared to the marginal 
non- tumor BC tissues.
Methods: In this study, specimens of the tumor and marginal 
non-tumor tissues were collected from 10 female patients with 
BC under the mastectomy surgery. RNA extraction and cDNA 
synthesis were performed for all samples based on the com-
pany's protocol. Then, differences in MCM3AP-AS1 gene ex-
pression levels were assessed by Quantitative Real-Time PCR 



99

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

method. After obtaining the Ct values for each sample, the 
2-∆Ct was calculated to detect the gene expression levels of 
MCM3AP-AS1 in BC tissues as compared to the marginal non-
tumor tissues. Finally, the data were analyzed using the Paired 
t-test and Independent Samples t-test in SPSS and GraphPad 
PRISM softwares.
Results: Evaluation of qRT-PCR data demonstrated that the 
significant increase in MCM3AP-AS1 gene expression oc-
curred in tumor tissues of patients with BC as compared to the 
marginal non- tumor tissues (p-value < 0.05).
Conclusion: Given the significant overexpression of MC-
M3AP-AS1 in breast tumor tissues, this lncRNA could act as 
an oncogene in BC.
Keywords: Breast Cancer, LncRNA MCM3AP-AS1, qRT-PCR
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Background and Aim: Multiple sclerosis (MS) is a chronic 
disease, in which an abnormal response of the body’s immune 
system is directed against the central nervous system (CNS). In 
recent years, accumulated evidence emphasizes the pathophysi-
ological role of B cells in the progression of MS. Rituximab 
is a human-murine chimeric anti-CD20-antibody, originally 
approved for B-cell lymphoma. Here we aim to identify the 
molecular signature of RTX clinical response in MS patients 
through high throughput data available in GEO datasets
Methods: Since there was no data available for MS, we had to 
find other related datasets. In this study we analyzed some of 
the baseline samples of RNASeq data using https://usegalaxy.
eu for detecting differential gene expression between rituximab 
responsive and unresponsive groups in another autoimmune 
disease.
Results: Obtained data analysis showed that many of the sig-
nificantly differential expressed genes and LncRNAs includes 
AC136475.1, CXCR2, MARCKS, and IFITM3. Most of these 
genes are related to immune pathways like Fc gamma R-medi-
ated phagocytosis, Cytokine-cytokine receptor interaction and 
Interferon gamma signaling.
Conclusion: Hence, in order to take one step toward predict-
ing responsiveness of rituximab in autoimmune diseases before 
prescription, we have to seek more precisely in immune related 
coding and noncoding genes.
Keywords: Multiple sclerosis, Rituximab, clinical response, Bio-
informatics
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Background and Aim: Motility and morphology of sperm can 
effected on fertilization, TMEM16A recognized as a type of 
ionic channel that work as a Ca2+-activated Cl channels and 
have important role as a part of transmembrane system. This 
gene has interference in many vital mechanisms in cell func-
tions. TMEM16A have change expression in infertile male. The 
present study aims to measure the expression of TMEM16A 
and its correlation with sperm motility.
Methods: We selected 32 men with Asthenozoospermia and 34 
cases with Normozoospermia based on the clinical criteria. The 
expressions of TMEM16A in the spermatozoa were evaluated 
by qRT-PCR. For analyzing, kruskal-wallis test was used to 
compare the expression of these in the studies groups.
Results: Expression of TMEM16A in Asthenozoospermia 
group showed significant (p<0.05) decrease expression com-
pare with control group. Our correlations analysis between 
TMEM16A expressions with sperm parameters including nor-
mal sperm morphology and sperm motility showed a signifi-
cant positive result with sperm motility in Asthenozoospermia 
group.
Conclusion: our analysis results suggest the probable role of 
TMEM16A in sperm motility and sperm normal morphology 
and can interference in male infertility. Supplementary studies 
can reveal other aspect of TMEM16A role in male infertility.
Keywords: Asthenozoospermia, infertility,sperm motility, TME-
M16A
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Background and Aim: Azoospermia is the most severe type of 
male infertility in which there is no sperm in the semen. Chro-
mosomal abnormalities are one of the most important leading 
causes of azoospermia. In this research, we aim to investigate 
the prevalence of chromosomal problems in patients with non-
syndromic non-obstructive azoospermia (NOA) and assess the 
contribution of these problems in this disease.
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Methods: We performed karyotyping and Y chromosome mi-
crodeletions (YCMDs) analysis in a group of 16 patients with 
non-syndromic NOA.
Results: Two patients were reported with abnormal karyo-
types; one with karyotype 46,XY,t(1;22) (q12;q13.3), which 
according to previous reports on translocation of chromosome 
1 with an acrocentric chromosome, it is likely that such a chro-
mosomal defect leads to a defect in meiosis due to the inter-
action between the quadrivalent-XY-body, which can lead to 
azoospermia. The second patient was reported with karyotype 
46,XY,t(13; 15)(q12.2;p11.1). So far, there have been reports 
of a link between break points on chromosomes 13 and 15 and 
male infertility, which raise the possibility that such a karyotype 
plays a role in azoospermia. Also, no YCMD was observed in 
any of the patients examined.
Conclusion: In this study, chromosomal abnormalities were 
observed in 12.5% of patients, which is a significant contribu-
tion and shows the importance of chromosomal studies in the 
first step to diagnose the cause of azoospermia. To confirm the 
contribution of these karyotypes ,46,XY,t(1; 22)(q12;q13.3) 
and 46,XY,t(13;15)(q12.2;p11.1), in azoospermia, it is needed 
to analyze the karyotypes in family members of these two pa-
tients.
Keywords: Male infertility, azoospermia, karyotype, cytogenetic 
analysis, Y chromosome microdeletions.
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Background and Aim: Bladder cancer is considered the fifth 
most common cancer worldwide and it is associated with sig-
nificant morbidity and mortality. increasing age, male gender, 
cigarette smoking, chronic inflammation due to infection, ex-
posure to chemical carcinogens such as aromatic amines and 
genetic factors have been identified as risk factors. Interleukin 
(IL)-27, a novel member of the IL-12 family, inhibits growth 
of cancer cell. The present study aimed to assess the impact of 
IL-27 rs153109 on bladder cancer in a sample of Iranian popu-
lation.
Methods: The Agilent single channel expression profile by ar-
ray with accession numbers GSE94424 was downloaded from 
GEO Datasets of NCBI database and it is analyzed with R statis-
tical language using Limma package. By using GeneFiltration, 
genes are filtered and quality control performed before and af-
ter normalization then differential expression genes determined. 
Then the most significant gene is chosen for the case-control 
study on 140 bladder cancer and 142 controls. DNA was ex-
tracted from whole blood by salting out method and evaluation 
of genetic polymorphism was performed using PCR – RFLP 
method. Chi-square, independent sample t-test and logistic re-

gression analysis were used to determine Statistical analyses.
Results: The microarray analysis has shown interleukin 27 
gene expression significantly reduced in tumor cells compared 
to control samples (logFC= -6.24, p.value=0.04). our findings 
on single nucleotide variation show that IL-27 rs153109 TC 
genotype and C allele of IL-27 decreased the risk of bladder 
cancer. (OR= 0.34, 95% CI= 0.20-0.57, P<0.0001 and OR= 
0.63, 95% CI= 0.44-0.90, P=0.011, respectively).
Conclusion: IL-27 serves as an anti-tumor factor by inhibit-
ing angiogenesis with CLCX9 and CLCX10 as mediators. Our 
study confirmed IL-27 downregulated in cancer samples com-
pared to healthy individuals also, shows that IL-27 rs153109 
variant may have a protective role in control samples compared 
to those with bladder cancer in the sample population.
Keywords: Bladder cancer; IL-27; Polymorphism; rs153102
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Background and Aim: Cystic fibrosis (CF, MIM# 219700) is 
one of the most common autosomal recessive disorders in the 
world. It is frequently varied between different populations. 
Since the CFTR gene was identified as being responsible for 
CF, about 2000 variants have been detected, with the deletion 
of phenylalanine at the position 508 (c.1521_1523delCTT, 
p.Phe508del, ΔF508) being the most frequent worldwide. The 
diagnosis of cystic fibrosis (CF) is commonly confirmed by mo-
lecular genetics with the presence of specific mutations of cyst-
ic fibrosis transmembrane conductance regulator (CFTR) gene.
Methods: Blood samples were collected in CBC tubes. DNA 
extraction was performed with macherey nagel kit.After primer 
design, PCR reaction was performed Finally, the data were ana-
lyzed
Results: we fiend a new compound heterozygus mutation in 
a 9-year-old male patient who is involved in a compound het-
erozygote for CFTR gene, with the mutations (c.3196C>T) and 
(c.1545delTA) detected.The primary of CF presentation oc-
curred at the age of 8 in the form of gastrointestinal symptoms 
and high sweating.
Conclusion: The combination of the two mutations is very rare 
in CF patients. (c.3196C>T) variant has been reported as a path-
ogenic one, but (c.1545delTA) variant has not been identified as 
a pathogen and it is kind of a frameshift mutation. It is valuable 
to document this case in order to provide information on disease 
progression, therapy options, and outcomes.
Keywords: Cystic fibrosis, CFTR,compound heterozygote
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Background and Aim: Pseudomonas aeruginosa is an oppor-
tunistic pathogen that exploits the immune system of individu-
als with malignant infections and toxins. Pseudomonas aer-
uginosa causes urinary tract infections, respiratory tract, skin 
inflammation, soft tissue infections and a variety of systemic 
infections, especially in burn patients and those with tissue 
damage. Nowadays, the antibacterial effects of Carbon Nano 
Tubes (CNTs) have been shown in numerous studies, and these 
nanotubes can be very useful in drug delivery and also they 
have unique properties in the fight against multidrug-resistant 
bacterial infections. Aim: In this study, the antibacterial effects 
of Nano fluid containing carbon nanotubes on Pseudomonas 
aeruginosa were investigated.
Methods: Standard and pathogen strains of Pseudomonas aer-
uginosa were treated under different doses of Nanofluid (NF) 
containing Functionalized Multi-wall CNTs (MWCNTs) with 
a concentration of 2mg/ml, NF and Antibiotic alone and NF 
with Antibiotic. Then the MIC and MBC tests observation were 
performed for all treated strains.
Results: In this study, it was observed that multiwalled car-
bon nanotubes can have antimicrobial effects on Pseudomonas 
aeruginosa and their resistance to ciprofloxacin and imipenem 
antibiotics was significantly reduced. However, to obtain more 
accurate results, we carry out specialized cellular and molecular 
research.
Conclusion: For the first time, the effects of nanofluids con-
taining carbon nanotubes on the antibiotic resistance of Pseu-
domonas aeruginosa have been investigated to prevent nosoco-
mial infections.
Keywords: Pseudomonas aeruginosa, Functionalized Multi-wall 
Carbon Nanotubes, Nanofluid, antibiotic resistance.
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Background and Aim: Coronary artery disease (CAD) is the 
most common cause of death in industrialized countries and is 
rapidly increasing in prevalence in developing countries. De-
spite current therapeutic strategies which focus on modifying 
lifestyle risk factors, recent genetic studies have introduced 
many loci associated with CAD. A specific age group of CAD 
patients are attributed as premature-CAD; women under 50 and 
men under 40 years old. Premature-CAD seems to rely more on 
genetic factors rather than environmental causes. The 9p21.3 
locus is the most influential genetic risk factor for CAD. AN-
RIL non-coding RNA is encoded from this region and is highly 
related to CAD both in expression alteration and genetic vari-
ation level.

Methods: In this study we aimed to investigate the expression 
pattern of ANRIL exons in premature CAD patients. Serum 
samples of patients were collected before angiography. RNA 
extraction and concentration were performed using QIAGEN 
and Norgen kits respectively. The expression of ANRIL exons 
was assessed by real-time PCR. Statistical analysis was per-
formed using GraphPad prism 6 software.
Results: Using different sets of specific primers for both inter-
nal and terminal exons, we identified different expression pat-
terns between CAD and non-CAD groups. Downregulation of 
ANRIL was significantly detected in CAD samples when using 
specific primers amplifying first exons while changing primers 
to medial and 3’ exons altered the aforementioned observation.
Conclusion: Altogether, differential expression of ANRIL ex-
ons in serum samples of patients suffering from premature CAD 
may be due to the presence of different ANRIL spliced variants 
in serum, reflecting the circulating content of transcriptome.
Keywords: ANRIL, premature CAD, Serum
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Background and Aim: Colorectal Cancer (CRC) is the third 
leading cause of cancer mortality. The APC gene mutation is 
known as an important biomarker in the diagnosis of colorec-
tal cancer at its early stages, which can be extracted from the 
blood as ctDNA(circulating tumor DNA). ctDNA which is the 
result of necrosis or apoptosis of cancer cells, can be extracted 
from plasma or serum as blood cellular free DNA and can be 
used as a non-invasive method in the study of CRC molecular 
mechanisms.
Methods: For maximum use of ctDNA potential, optimal 
knowledge and standardization are required. For this purpose, 
ctDNA extraction method from plasma and serum samples of 
patients with colorectal cancer was optimized and various vari-
ables were considered, including centrifuge time and plasma 
and serum isolation temperature. To assess the quality of ex-
tracted ctDNA from serum and plasma, the optical density (OD) 
at 260 nm wavelength was measured by UV spectrophotometer. 
Ultimately, after the design of the primers, the specificity of 
extracted ctDNA from 10 blood samples of patients with colo-
rectal cancer was evaluated by PCR technique for APC gene.
Results: The results of the UV spectrophotometer showed that 
the level of ctDNA in the plasma extracted samples was higher 
than the serum samples (p <0.0023). Temperature at this stage 
has no effect on the ctDNA value, and room temperature is the 
best temperature for the ctDNA extraction from serum and plas-
ma. Also, the study of centrifuge time at different stages showed 
that by increasing the centrifuge time in 2000g and 11000g, the 
ctDNA value increases in plasma samples. Finally, after per-
forming PCR for extracted ctDNA from plasma of patients with 
colorectal cancer, the electrophoresis pattern confirmed the 
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presence of 169bp band for APC gene sequence.
Conclusion: The results of this study showed that ctDNA eval-
uation as a non-invasive method can be an efficient and fast 
way to different stages diagnosis of cancer but Due to the low 
level of ctDNA in the blood, extraction optimization is very 
important.
Keywords: Optimization of ctDNA extraction, Cancer, APC
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Background and Aim: Breast cancer has been known as 
a significant cause of cancer death among women in which 
various factors are involved, such as epigenetic factors. Long 
non-coding RNAs (lncRNAs) refer to a group of RNAs that 
are not involved in protein generation. This type of RNAs con-
tribute to different regulatory processes, such as regulation of 
gene expression and may cause some disorders. HOTAIR ,as 
a lncRNA, plays an oncogenic role in several cancers, such as 
breast, gastric, colorectal, and cervical cancer. Recent studies 
showed that HOTAIR was highly expressed in breast cancer 
tissues and its level in primary tumors can be an risk factor for 
metastasis and survival. By recruiting PRC2 to specific target 
genes which leads to H3K27 trimethylation and silencing of 
tumor suppressor genes, HOTAIR promotes breast cancer cell 
invasion. HOXD10, encods a repressor protein that inhibits 
cell migration and invasion, is blocked via effect of HOTAIR 
lncRNA on the gene's promoter. According to findings, there is 
a notable relationship between alteration of HOTAIR expres-
sion and breast cancer progress in human, and this association 
is evaluated in this study.
Methods: Tumoral and healthy breast tissues were obtained 
from breast cancer patients. Total RNA, including lncRNAs, 
was extracted by using TRIZOL reagent and followed by cDNA 
synthesis. Specific primers were designed via Oligo7 for HO-
TAIR gene and GAPDH gene, as an internal control, and qRT-
PCR carried out. Then obtained data were analyzed throughout 
SPSS software and Graph Pad Prism.
Results: The qRT-PCR results showed high expression of HO-
TAIR gene is associated with breast cancer(p<0.05).
Conclusion: HOTAIR is an important lncRNA playing fun-
damental roles in gene expresion changes. qRT-PCR results 
showed HOTAIR alteration in breast cancer patients, and it may 
be used as a biomarker in breast cancer prognosis. However, 
because our small sample size further research in greater popu-
lation with different ethnicities are suggested.
Keywords: HOTAIR gene, LncRNA, qRT-PCR, Breast cancer
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Background and Aim: Using single nucleotide polymorphisms 
to deduce the genetic ancestry of a population is a powerful tool 
with high potential for research in the field of Forensic genet-
ics. Gene Awareness Indicators (AIMs) can be used to infer an 
unknown individual's genetic ancestry when there is no suspect 
even after searching the database. Accurate determination of 
a person's genetic ancestry can help identify the individual by 
exploring the human biological components and remains. In fo-
rensic investigations, accurate inference of individual ancestry 
requires access to and use of reference population data.
Methods: In this cross-sectional descriptive study, DNA ex-
tracted from blood samples of 21 individuals with Zoroastrian 
ethnicity using RGDE (Genomic Rapid Extraction DNA) meth-
od. Genotyping of selected SNPs was performed using SNap-
Shot method using ABI Genetic Analyzer 3130 XL. Statistical 
analyzes were calculated using Arlequine 5.3, GenALEX 5.6, 
SPSS 25 and GeneMapper 0.5 software. Finally, the frequency 
of alleles and genotypes were calculated using chi-square test.
Results: According to the results of the study through panel 
34 Plex SNPs and SNaPshot technique, we were able to de-
termine the genetic ancestry of the studied Zoroastrians and to 
distinguish them from African, European and East Asian popu-
lations. Our results showed that the highest heterozygosity ob-
served was related to P19, P23 and P16a positions, which were 
obtained at 0.952, 0.950 and 0.905 respectively. The ability and 
efficacy of this method in preparing profiles of unidentified per-
sons with damaged DNA samples was also proved.
Conclusion: The results of Zoroastrian population structure 
analysis fall into the cluster of Central Asia and are more ge-
netically related to its neighbors such as Pakistan, Afghanistan 
and Turkey.
Keywords: Forensic genetics, Ancestry genealogy, SNPs, Iran, 
Zoroastrians
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Background and Aim: LAG-3 regulates most of specific genes 
involved in multiple pathways signaling such as immune re-
sponse, cell proliferation and oxidative stress. Biological normal 
functions of LAG-3 are very important for immune response 
homeostasis. Recently, studies demonstrated that single LAG-3 
polymorphism can potentially affect the expression of multiple 
genes. The LAG-3 (CD223) is one of the most important im-
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mune check point which its dysfunction has been implicated in 
immune thrombocythopenic purpura (ITP) pathogenesis. This 
study aimed to investigate relation between rs19922452 poly-
morphism with susceptibility of ITP in Iranian population.
Methods: The study population consisted of 150 ITP patients 
and 130 age and gender matched healthy controls. We geno-
typed the polymorphism of LAG-3 SNPs, LAG-3 (rs19922452 
G > C) using polymerase chain reaction-restriction fragment 
length polymorphism (PCR-RFLP). The genotypes and allele 
frequencies of was compared between patients and controls.
Results: The rs19922452 genotype was significantly higher in 
ITP patients than in controls (16% vs. 8%, p = 0.00). The results 
of binary logistic regression suggested that this genotype was 
significantly associated with ITP [odds ratio (OR)?=?1.92; 95% 
confidence intervals (CIs)?=?1.23-3.2; p?=?0.021]. Moreover, 
subjects carrying the CC genotype had significantly higher val-
ues for inflammatory cytokine secretion and reduction inhibi-
tory cytokine compared to GG and GC genotypes.
Conclusion: Results from our study provides evidence that 
LAG-3 rs19922452 G > C polymorphism may influence sus-
ceptibility to ITP in Iranian population.
Keywords: ITP; LAG-3; rs19922452; Inflammatory cytokine; 
Inhibitory cytokine.
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Background and Aim: Obesity increases the risk of various 
diseases, including cardiovascular disease, type 2 diabetes, 
sleep apnea, certain types of cancer, osteoarthritis and depres-
sion. Different methods have introduced focused on preventing 
and treatment of obesity in various reports. In this study, We 
looked at changes in fatty tisssue and PPAR-alpha gene expres-
sion. Rice bran extract, which is introduced in traditional medi-
cine as an inducer of fat burning, is examined.
Methods: The three groups of seven males, Balb / C mice, 
included the control group with standard nutrition, the second 
group with standard nutrition and olive oil Gavage, which was 
used as the accessory for extraction, and the treatment group, 
which was feed with rice bran extract in addition to standard 
food. The mice were monitored for 6 weeks. In the next step, 
RNA extraction was performed from liver and intestinal tis-
sues of mice considering standard protocols and the expression 
of PPAR-alpha gene was investigated by Real-time RT_PCR 
method. Also, using Oil Red method, the adipose tissue of the 
three groups was examined and compared.
Results: The results showed that the expression of PPAR-al-
pha gene in the treatment group was significantly higher than 
the control groups (CI: 95%, P<0.05, Sig.=0.013 and FC=81). 

Also, in the adipose tissue of the treatment group, despite the 
relative increase in the number of cells, the cell size was re-
duced by about half, which indicates a decrease in the tendency 
of adipose tissue to act as a storage cell.
Conclusion: The results confirm the role of effective factors 
in rice bran extract on the expression of PPAR-alpha gene as 
one of the most important factors in increasing fat catabolism 
in the body
Keywords: Rice bran extract, PPAR-alpha, adipose tissue, Ca-
tabolism
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Background and Aim: Azoospermia is diagnosed when sperm 
cells are completely absent in the ejaculate even after centrifu-
gation. It is identified in approximately 1% of all men and in 
10%–20% of infertile males. Non-obstructive azoospermia 
(NOA) is characterized by the absence of sperm in the ejaculate 
without obstruction of the reproductive tract pathway. In this 
study, the relationship between a SNP of HLA-DRA with NOA 
in Iranian infertile men was investigated.
Methods: PCR was used for genotyping of SNP responsible for 
the NOA in Iranian infertile men. One hundred genomic DNA 
samples of patients and one hundred genomic DNA of impa-
tient (control) were obtained from ROYAN Institute in Tehran, 
Iran.
Results: Significant differences in allele distribution between 
fertile and sub-/infertile men were found (p=0.08).
Conclusion: we provided evidence that the analyzed HLA-
DRA variant is not associated with non-obstructive azoosperm-
ia in Iranian infertile men.
Keywords: Men infertility - Non-obstructive azoospermia - 
HLA-DRA- SNP
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Background and Aim: Fas apoptotic inhibitory molecule 2 
(FAIM2) is a member of the Life Guard Family (LFG) con-
tributed to the apoptotic pathways. FAIM2 as an anti-apoptotic 
molecule inhibits the creation of FAS apoptotic cascade; there-
fore, a considerable increase in this transcript levels brings 
about a repression of apoptosis associated with FAS, which is 
restated in some cancers such as lung cancer. MiRNAs are a 
group of non-coding RNAs that would decrease the level of 
FAIM2 expression through post-transcriptional regulation. 
Alteration in a target site of the above-mentioned gene would 
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affect the connection between miRNA and the oncogene tran-
script. In the current study, we aim to investigate SNP within 
target sites and analyze the possibility of disturbance in the 
aforementioned connection, as well as interaction provided be-
tween FAIM2 and other molecules.
Methods: To find miRNAs possessing connection sites in 
FAIM2, databases such as StarBase, miRTarBase, and miRBase 
were used. Then, SNPs detected in target sites using TargetScan 
were analyzed by Ensemble. GeneMANIA server was used so 
that network analysis and prediction of the ontology of target 
genes.
Results: Bioinformatic analysis indicate there are some miR-
NAs possessing target sites on FAIM2, some SNPs distin-
guished in such sites, and also some related genes to FAIM2 
were defined.
Conclusion: In this study, we found SNPs in some target sites 
of FAIM2 with the possibility of changing the expression level 
of that. Alteration in the level of FAIM2-mRNA represses the 
FAS signaling pathway -one of the apoptotic pathways- which 
is proved in some cancers. Not to mention, the expression level 
of FAIM2 will not be controlled by miRNA if any disturbance is 
caused among the grabbing of this oncogene by miRNA. SNPs 
are possible reasons. In the current study, we came to the con-
clusion that there are 16 SNPs associated with target sites with 
a probable role in the soaring level of FAIM2. FAIM2, mean-
while, displays physical interaction or co-expression with 20 
molecules.
Keywords: FAIM2, SNP, Cancer, Post-transcriptional regulation
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Background and Aim: In the last decade, six single-gene 
forms of Parkinson's disease have been identified. The recent 
research focus is to identify the function of genes and proteins 
involved in the genetic forms of Parkinson's disease that will 
help us better understand the genetic pathogenesis of the dis-
ease. This study provides a detailed analysis of mutations in 
the genes associated with Parkinson's disease that significantly 
advance our knowledge of clinical changes, brain imaging, and 
pathological features of the disease.
Methods: Currently, reported mutations in known genes ac-
cording to the Human Genome Mutations Database are availa-
ble from http://www.hgmd.org. For bioinformatics analysis, all 
genes and mutations of this disease were first extracted using 
the HGMD site. Then, the effect of mutations on disease was 
evaluated using POLY PHEN and SIFT site separately. Com-
mon mutations were extracted and analyzed statistically.
Results: According to studies on large families, genes as-
sociated with Parkinson's disease were identified as follows: 
SNCA, LRRK2, DJ1, PINK1, PARKIN, ATP13A2, UCHL1, 

HTRA2, GIGYF2, PLA2G6, FBXO7, NR4A2, NCA2, and 
GBA. LRRK2, and SNCA genes with autosomal dominant in-
heritance pattern, and PARK7, PARK2, and PINK1 genes with 
autosomal recessive inheritance pattern are inherited from a pa-
tient's parent. The highest known degree of mutation is in the 
parkin gene with 38 mutations, but the most destructive damage 
was seen in the LRRK2 and PINK1 genes and then in PARKIN. 
The most destructive replacement is for the LRRK2, PINK1 
genes.
Conclusion: After analysis, the genes associated with Parkin-
son's disease were identified as follows: SNCA (a-synuclein), 
LRRK2, DJ1, PINK1, PARKIN, and ATP13A2. Mutations in 
the SNCA and DJ1 genes are rare, but mutations in PINK1, 
PARKIN, and LRRK2 are common in many patients. Identi-
fication of PINK1, PARKIN and LRRK2 will determine their 
greater role in the pathophysiology of Parkinson's disease.
Keywords: Parkinson's disease; PARK group genes; Common 
mutations
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Background and Aim: Epidermolysis bullosa (EB) is a group 
of genetically inherited disease with clinically and genetically 
heterogeneousity, the main feature in all the paitents is devel-
opment of painful blisters on the skin after any minor trauma. 
Diagnosis of EB is confirmed by mutational analysis, transmis-
sion electron microscopy (TEM), and immunofluorescence an-
tigen mapping (IFM). The current international classification 
contains; EB simplex (EBS), junctional EB (JEB), dystrophic 
EB (DEB), and Kindler syndrome (KS). In JEB patients’ muta-
tions in LAMB3, Collagen17 and Integrin α6β4 are detected. 
All of these proteins have essential roles in hemidesmosomal 
junction, a Cell-ECM junction, which is important for tissue 
structure and integrity, especially in stratified epithelia, like as 
a skin. Laminin332 has a tetrameric structure that consists of 
LAMB3, LAMA3 and LAMC2. This protein plays an impor-
tant role in the basement membrane of the epidermis. Indeed, 
one of the most important components of fibers in basement 
membrane is LAMB3 and helps hold the skin together. Studies 
showed the importance of this protein in several other functions 
such as wound healing. The mutation in LAMB3 detected in 
about 70% of JEB patients. The treatment of EB is primarily 
preventive and supportive but studying for better ways to treat 
and relieve the symptoms of epidermolysis bullosa continue. A 
novel approach for this disease is gene therapy. In this project 
we produce packaging cell line by gama-retrovirus and deliver 
the correct LAMB3 gene to keratinocyte and restore this protein 
function that can use as a therapeutics method. Flowcytometry 
and immunocytochemistry are tests for checking the expression 
of LAMB3 gene.
Methods: we cultured the keratinocyte and use packaging 
cells, Plat E and PG13 and transduced LAMB3 viral vector to 
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this cells. we check this test by flowcytometry and ICC with 
LAMB3 antibody.then we will transduced keratinocytes by this 
packaging cells
Results: the LAMB3 gene expressed in PG13, and fibroblast 
cells detected by flowcytometry and immunocytochemistry test
Conclusion: we can use this packaging cell as a tool for gene 
delivery to human cells.
Keywords: Epidermolysis bullosa- gamma retrovirus-LAMB3- 
packaging cell line
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Background and Aim: Epilepsy is one of the most prevalent 
neurological disorders that it affects about 1% of the world So-
ciety. In the most times, management of seizures is an obstacle 
without antiepileptic drugs. Many studies have confirmed unfa-
vorable side effects of these drugs. One of the most important 
subjects in drug diets is suppressive and toxic effects of drug in 
sexual gonads biology that may be lead to infertility.
Methods: In the present study, by study of information collect-
ed from a lot of previous researches, important key genes such 
as SOX9, WT1 and LIF were selected in male gonads develop-
ment and relevant gene networks was drawn by computational 
modeling using Cytoscape software and STRING server. In 
the next step, by investigation the effect of Lamotrigenin and 
Carbamazepine drugs and possible interactions with effective 
genes and molecules in the developmental pathway was pre-
dicted possible pattern of gene expression pathway and block-
ing or creating inter-network paths.
Results: Our results have shown that the above antiepileptic 
drugs can disrupt the natural development of male gonads by 
affecting on the mentioned pathways.
Conclusion: These results emphasize the necessary to consider 
these interferences in design and improvement of drug technol-
ogy. The laboratory experiments and gene expression analysis 
is ongoing by our research group.
Keywords: Anti-epileptic drugs, Gene Network, Male Infertility, 
Gonad development
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Background and Aim: miRNAs are small noncoding RNA 
with 20-25nt in length that known to be aberrantly expressed 

in various diseases, including cancer. MiR-4516 dysregulation 
was observed in various cancers; its overexpression has been 
reported in papillary thyroid and prostate cancer. In addition, 
reduced miR-4516 expression inhibits tumor growth and in-
duces apoptosis in glioblastoma. Unlike the other cancers, still 
there is no information available on mir-4516 in breast cancer. 
Therefore, in this study we evaluated miR-4516 expression and 
association with clinopathological factors in breast cancer.
Methods: in this study 35 paraffin-embedded breast cancer 
tumor tissues with adjacent healthy tissue were enrolled. The 
total RNA was extracted with MN kit (NucleoSpin® totalRNA 
FFPE- Germany). The miRNA cDNA was synthesized in poly-
adenylation method. Real-Time PCR was used to investigate 
miR-4516 expression. U6 was selected as internal reference 
gene for normalization of real-time RT-PCR. Relative gene ex-
pression was analyzed by the 2−ΔΔCt method. Eventually we 
analyzed data using statistical methods including t-test and one-
way ANOVA.
Results: According to the analysis, miR-4516 expression was 
significantly downregulated in tumor tissues compared to ad-
jacent nontumor tissues (P = 0.001). In addition significant 
decrease in expression of miR-4516 was observed in grade 2 
tumors (P = 0.003).
Conclusion: Taken together, these findings indicate that miR-
4516 may act as tumor suppressor in breast cancer. In addition, 
miR-4516 expression is associated with high grade of breast 
cancer.
Keywords: miR-4516, breast cancer, expression, high grade
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Background and Aim: Breast cancer is regarded as a hetero-
geneous and complicated disease which accounts as a major 
health problem worldwide. Invasion and metastasis with strong 
impacts on prognosis and survival of breast cancer patients 
could be regulated by so many genes and also micro RNAs 
(miRNAs). Literature reviews have shown that miR-125b may 
regulate the expression of ETS-1. In this study, the relation of 
miR-125b on ETS-1 gene would be investigated.
Methods: In this project, the expression levels of miRNAs 
would be studied using RT-qPCR. Specific primers would be 
used to amplify the extraction total RNA that would be con-
verted to cDNA. Data analysis would be performed in order 
to assess the relation of the miR-125b expression with breast 
cancer incidence and metastasis.
Results: It has been expected that the expression of miR-125b 
in invasive breast cancer would be reduced and as a result, the 
expression level of ETS-1 proto-oncogene could be up-regu-
lated.
Conclusion: The possible role of miR-125b could be merged 
with our previous findings on the expression level of ETS-1 to 
uncover the role of this miRNA in breast cancer incidence.
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Background and Aim: Previous reports indicate a link between 
the Zinc finger MYM-type containing 3 (ZMYM3) gene and 
higher order brain functions, reflected in human-specific cogni-
tive disorders such as X-linked intellectual disability and major 
psychiatric disorders. we investigated the expression of total 
ZMYM3 transcripts as well as the ENST00000373998.5 tran-
script in the peripheral blood of patients with SCZ and healthy 
subjects in association with the length of the stated STR.
Methods: The current study included 74 unrelated male sub-
jects, consisting of SCZ patients (n=38) and controls (n=36). 
STR genotyping: Genomic DNA was extracted from periph-
eral blood samples using a standard precipitation technique. 
The region corresponding to the 5′UTR STR in the ZMYM3 
gene was amplified and All PCR products were sequenced by 
Sanger method. Expression assays: RNA was obtained from 
peripheral blood, using a standard protocol. The ZMYM3 
cDNA was amplified by qRT-PCR. A pair of primers amplified 
all annotated isoforms of human ZMYM3 and expression of 
ENST00000373998.5 transcript was assessed using a specific 
primer pairs.
Results: Total levels of ZMYM3 transcripts or the STR-con-
taining transcript were not significantly different between SCZ 
patients and controls (p = 0.3). ). However, we found extrem-
ism in gene expression at both low and high directions in the 
SCZ cases vs. controls for the total transcripts and the specific 
transcript containing the repeat (P<0.0001). Furthermore, the 
length of STR was significantly different between SCZ cases 
and controls (P=0.01). Expression of neither total transcripts 
nor the ENST00000373998.5 transcript was associated with the 
length of the repeats, age of study participants or age at disease 
onset.
Conclusion: To our knowledge, this is first instance of gene 
expression extremism at both directions in SCZ. Future studies 
are needed to verify our results. Furthermore, it is warranted 
that the effect of the exceptionally long STR is studied in the 
brains of patients with schizophrenia.
Keywords: Zinc finger MYM-type containing 3, ZMYM3, STR, 
short tandem repeat, schizophrenia, extremism
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Background and Aim: Introduction Infertility due to recur-
rent abortion is the common clinical problem in fertility clinics. 
The research for finding etiology of recurrent abortion, is led 
to highlight the “thrombotic factors” role in this situation. This 
work showed the relation between these proteins defect in mo-
lecular view in women who suffer from recurrent abortion and 
consequent infertility.
Methods: We studied Prothrombin gene G20210A mutation, 
Factor V Leiden, Fibrinogen, MTHFR mutation and PAI1 in 
45 Caucasian infertile women referred to Fertility Center of 
the private Sarah infertility center and Aryagen private medical 
genetics laboratory using Rt-PCR, PCR-sequencing methods 
of whom 40 with unexplained, female infertility, and failed to 
natural pregnancy.
Results: A significant relationship between inherited thrombo-
philia [OR 95%CI 1.97 (1.05-3.68), p = 0.03] and unexplained 
infertility was observed, whereas no association between throm-
bophilia and female was found. Significantly higher prevalence 
of prothrombin gene mutation in unexplained infertile women 
in comparison to that observed in fertile women was observed 
(5.7% vs 2.1% p = 0.04); the prevalence of the other thrombo-
philia determinants was higher, even if not significantly, in the 
unexplained infertile group.
Conclusion: This study demonstrates the relationship between 
inherited thrombophilia and recurrent abortion and subsequent 
infertility, that reflects the part of genetic markers in thrombo-
philia and it’s influence in women infertility, and explains the 
reason of IVF procedure failure.
Keywords: thrombophilia, proteins, infertility, genetic marker
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Background and Aim: Breast Cancer (BC) is the most com-
mon cancer in women worldwide. Luminal A breast cancer is 
the most frequent molecular subtype among five intrinsic breast 
cancer subtypes. Long noncoding RNAs are a class of regula-
tory non-coding RNAs that they have 200nt or more in length. 
Noncoding RNAs have different expression profiles in tumor 
tissues compared with normal tissues. Study of different roles 
of lncRNAs in cancers may help to define novel biomarkers and 
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new targets for cancer therapies. Our work in this study was the 
evaluation of LINC00968 lncRNA expression level in luminal 
A and B tumor tissues and performing some bioinformatic anal-
ysis to elucidate the probable functions of LINC00968 lncRNA 
in breast cancer.
Methods: The expression level of LINC00968 was evaluated 
in seventy-one pairs of luminal A and B breast cancer tissues 
and adjacent non-tumor tissues and luminal A breast cancer cell 
lines (T47D and MCF7) and control MCF10A cell line using 
qRT-PCR technique. Co-expression analysis was performed us-
ing GENEVESTIGATOR software and GEPIA web server and 
gene ontology (GO) terms enrichment analysis was done using 
DAVID and REVIGO database and Cytoscape software.
Results: LINC00968 lncRNA was significantly downregu-
lated in luminal A and B tumor tissues and breast cancer cell 
lines (T47D and MCF7) (P-value<0.001). Also, low expression 
level of LINC00968 gene was significantly related to lymph 
node metastasis and tumor stage. LINC00968 is significantly 
co-expressed with 420 genes (R>0.4) in breast cancer datasets 
that most of them are expressed in low levels in BRCA dataset 
similar to the expression of LINC00968 gene according to GE-
PIA web server. Genes co-expressed with LINC00968 gene are 
involved in some biological processes (like cell-cell signaling, 
chemical synaptic transmission, cell proliferation and devel-
opment) and some molecular function (like receptor binding, 
growth factor activity) and are enriched in some cellular compo-
nent (like integral component of plasma membrane, ion channel 
complex, extracellular matrix). LINC00968 may function in the 
same process and in the same way of the co-expressed genes.
Conclusion: According to this study, downregulation of 
LINC00968 and its significant association with higher stage 
and lymph node metastasis suggested that LINC00968 may 
function as tumor suppressor gene and maybe dysregulation of 
this lncRNA can lead to the invasion and metastasis of breast 
tumors but further experimental tests are needed to confirm the 
validity of our conclusion. Also, enrichment analysis indicated 
that LINC00968 may paly role in some processes that involve 
in the progression of breast cancer.
Keywords: Breast cancer; LINC00968; Bioinformatic analysis; 
Expression
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Background and Aim: Alazami syndrome is a rare genetic dis-
order described by hallmark features such as primordial dwarf-
ism, severe intellectual disability, and distinct facial feature. 
Homozygous or compound heterozygous mutations in LARP7 
gene lead to Alazami syndrome. This gene codes for chaperone 
protein of noncoding RNA 7SK. To date, 23 patients from 11 

families have been recognized with Alazami syndrome in the 
literature. Here, we describe clinical and molecular characteris-
tics of an Iranian patient with Alazami syndrome.
Methods: In this study a 15-month-old patient with clinical fea-
tures related to growth retardation has been evaluated. She was 
referred to the Akbar hospital pediatric endocrinology depart-
ment, Mashhad, Iran to be investigated. clinical assessments 
were performed in clinic. To conduct a genetic evaluation, 
Genomic DNA was extracted from PBMC and whole exome 
sequencing was accomplished.
Results: Patient has been diagnosed with clinical manifesta-
tions of Alazami syndrome compared with those reported in 
previous studies including short stature, severe intellectual dis-
ability, some distinct dysmorphic facial features such as trian-
gular face, deep set eyes, low set ears, and short philtrum. She 
also exhibited behavioral problem related to anxiety. Whole 
exome sequencing revealed a novel homozygous pathogenic 
frameshift deletion (c.1090_1093del; p. K364Rfs*11), in exon 
8 LARP7 gene. Protein modeling illustrates that this mutation 
has deleterious effect on protein structure of LARP7 gene con-
firming the clinical diagnosis of Alazami syndrome. Segrega-
tion analysis in the parents of the proband further confirmed the 
causative nature of this mutation.
Conclusion: This study presents a novel deleterious mutation 
related to Alazami syndrome, which confirms the phenotypic 
manifestations of this condition. Moreover, it provides differen-
tial diagnosis for growth retardation and intellectual disability. 
This family can now use PND to prevent the disease in their 
next pregnancy.
Keywords: Alazami syndrome, LARP7, intellectual disability, 
primordial dwarfism
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Background and Aim: Recent studies have shown contribu-
tion of long non-coding RNAs (lncRNAs) in the pathogenesis 
of a number of psychiatric disorders. In the current study, we in-
vestigated the association between a single nucleotide polymor-
phism in the lncRNA HOX transcript antisense intergenic RNA 
(HOTAIR) and risk of diverse neuropsychiatric conditions in 
Iranian population.
Methods: The selected polymorphism (rs1899663) is an in-
tronic variant of this lncRNA which has been associated with 
several cancers in differentpopulations. This SNP was geno-
typed in 323 individuals with methamphetamine addiction, 55 
children with attention-de ficit hyperactive disorder (ADHD), 
138 patients with bipolar disorder 1 (BPD1), 86 patients with 
BPD2, 53 patients with major depressive disorder (MDD), and 
194 patients with schizophrenia (SCZ).
Results: There was no significant association between 
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rs1899663 genotypes and risk of methamphetamine addiction 
or SCZ in any assessed inheritance model. There was a signifi-
cant association between rs1899663 SNP and risk of BPD1 in 
allelic, co-dominant, and dominant models (P values of 0.003, 
0.009, and 0.003, respectively). The T allele of this SNP con-
ferred risk of BPD1 (OR (95%CI) = 1.70 (1.20–2.41)). This 
SNP was associated with risk of BPD2 in allelic and dominant 
models (P values of 0.02 and 0.04). The Tallele of this SNP was 
revealed to be the risk allele for BPD2 as well (OR (95% CI) = 
1.61 (1.09–2.40)). Besides, the mentioned SNP was associated 
with susceptibility toMDD in allelic and dominant models (P 
values of 0.01 and 0.03). Finally, the rs1899663 was associated 
with risk of ADHD in allelic, codominant, and dominant mod-
els (P values of 3.6E-4, 0.002, and 1.2E-4, respectively).
Conclusion: The current investigation highlights the role 
of rs1899663 in conferring risk of BPD1, BPD2, MDD, and 
ADHD and suggests a similar underlying genetic background 
for these conditions.
Keywords: HOTAIR . lncRNA . rs1899663 . Bipolar disorder . 
Major depressive disorder . Schizophrenia . Methamphetamine 
addiction . Attention-deficit hyperactive disorder
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Background and Aim: MicroRNAs are a class of conserved 
non-coding RNAs which play a wide-ranging role in the regu-
lation of eukaryotic gene expression at the post-transcriptional 
level by targeting the 3′-untranslated region of mRNA sequenc-
es. TTN and MyBPC3 genes play important roles in cardiac 
muscle contraction and muscle filament sliding. Finding the 
microRNAs which regulates cardiac genes post transcription-
ally may help to understand the molecular mechanisms of the 
cardiovascular diseases. Through comprehensive bioinformat-
ics methods, the present study aimed to predict the microRNAs 
which can target and hence regulate TTN and MyBPC3 expres-
sion.
Methods: Three bioinformatics databases including UCSC, 
mircode and miRWALK were utilized to predict the potential 
miRNAs that targeted 3' UTR of TTN and MyBPC3 genes. In 
addition, GTEx portal database was used to obtain expression 
of them in tissue. In addition, pathway enrichment analysis and 
Gene Oncology (GO) were accomplished by mirPath v.3 data-
base.
Results: As expected, the expression profile of TTN and 
MYBPC3 gene in UCSC shows that TTN and MyBPC3 have 
high expression in the left ventricle of heart and atrial append-
age. Based on mirWALK database analysis, 942 miRNAs and 
80 miRNAs targeted TTN and MYBPC3 genes, respectively 

(with ≥ 5). Among them, we introduced miR-451, miR-492, 
miR-607, miR-144 and miR-1323 which can probably target 
the 3'UTR of TTN and miR-484, miR-1304-5p, miR-1233-3p, 
miR-205/205ab and miR-505-5p can possibly target MYBPC3 
as common miRNAs in all three surveyed databases. Further-
more, pathway analysis and Gene Oncology depicted that these 
miRNAs are involved in: Fatty acid biosynthesis, Arrhythmo-
genic right ventricular cardiomyopathy (ARVC), small mol-
ecule metabolic process, response to stress, blood coagulation 
and platelet activation.
Conclusion: The discovery of microRNAs (miRNAs) has 
opened a whole new area of investigation in diagnostics and 
therapeutics for cardiovascular diseases. However, laboratory 
analyzes are required to confirm the candidate ones. Identifica-
tion of the miRNAs which are regulate the expression of genes 
involved in cardiac tissues could help us to find the molecular 
mechanisms of the various type of cardiovascular diseases like 
cardiomyopathies.
Keyword: TTN, MYBPC3, miR-1323, miR-505-5p, Dilated car-
diomyopathy.
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Background and Aim: Lipopolysaccharides (LPS) are the 
main component of the outer membranes of gram-negative bac-
teria and considered as their active endotoxins. LPS plays an 
important role in the pathogenesis of bacterial infections. The 
inflammatory response to LPS plays an important role in sepsis 
shock and increase the mortality. LPS is easily recognized by 
the host cells and activate the immune responses within the host 
body. The innate immune system uses signal transduction path-
ways to defend against microbial agents. In this study, we inves-
tigated the adverse effects of bacterial LPS on the expression 
of genes involved in inflammation during embryo formation in 
the chick embryo as an animal model.
Methods: Fertilized chicken eggs were obtained from recog-
nized poultry sites. Eggs were cultured in a commercial egg 
hatcher. Eggs were injected with either LPS or saline (10 per 
group). At the last week heart tissues were dissected and used 
for gene expression analysis. RNA extraction and cDNA were 
performed and subsequently, the transcript levels for inflamma-
tory genes of TRIF and NFKB were examined using quantita-
tive real time PCR. Finally statistical analysis was performed to 
investigate the different levels of genes expressions.
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Results: The results revealed that, LPS has caused a significant 
increase in the transcripts level of genes involved in inflam-
mation such as NFKB and TRIF and causes inflammation in 
cardiomyocyte cells.
Conclusion: Exposure to gram negative bacteria during early 
development of fetus and pregnancy could potentially harm fe-
tal development and cause severe heart defects. Further experi-
ments should be performed to elucidate the negative influences 
of LPS on vascular system during fetal development.
Keywords: "Gram-Negative Bacteria","Bacterial Outer Mem-
brane", "Inflammatory genes"
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Background and Aim: Pancreatic cancer is the fourth most 
common cause of cancer deaths. Pancreatic cancer is hardly 
discovered until serious clinical symptoms appear, conse-
quently, early diagnosis and detection of pancreatic cancer is 
a clinical challenge. Long non-coding RNAs (lncRNAs) have 
been recently reported to participate in the regulation of oxida-
tive stress. Here, we examined the expression levels of lncR-
NA SCAL1 in patients with pancreatic cancer compared with 
healthy subjects.
Methods: In this study, the expression levels of lncRNA 
SCAL1 were evaluated in 30 patients with pancreatic cancer 
and 30 healthy subjects with a Real-time PCR method.
Results: The relative level of lncRNA SCAL1 was significantly 
higher in patients with pancreatic cancer compared to healthy 
controls. Moreover, we found some significant correlations be-
tween lncRNA expression levels and clinical data of patients 
with pancreatic cancer.
Conclusion: Our results highlight the role of this lncRNA in the 
oxidation/antioxidant system which may be helpful for the fur-
ther investigation of specific biomarkers of pancreatic cancer. 
However, the specific molecular mechanisms and biological 
functions of this lncRNA need further study.
Keywords: pancreatic cancer, miRNAs, long non coding RNAs, 
biomarker
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Background and Aim: Circular RNAs (circRNAs) are highly 
stable forms of non-coding RNAs with diverse biological func-
tions. They have been shown to be implicated in biological pro-
cesses such as gene expression regulators. The circular RNAs 
can be easily detected due to their relative stability, widespread 
expression, and abundance in exosomes, blood, and saliva; 
thus, circular RNAs have potential as new and ideal clinical 
biomarkers in cancer.
Methods: In this study, the expression of hsa_circ_0001666 for 
the first time in the blood of patients with breast cancer, be-
fore and after chemotherapy was evaluated.The blood samples 
from 30 breast cancer patients before and after chemotherapy 
were collected; total RNA was extracted using Trizol and sub-
sequently synthesized cDNA corresponding to circular RNA. 
Then, appropriate circular RNA primers were designed and 
SYBR Green real-time RT PCR was performed to evaluate the 
expression of circRNA in the presence of beta-actin as an ap-
propriate internal control. The data statistically evaluated using 
Graph Pad Prism 8.2 software.
Results: Data showed that the expression of circRNA, hsa_
circ_0001666 was elevated in breast cancer patients compared 
with normal control and significantly decreased after chemo-
therapy.
Conclusion: The data revealed that hsa_circ_0001666 could 
potentially be proposed as a prognostic biomarker for breast 
cancer. Advanced related research in this field may be promis-
ing in cancer management.
Keywords: circRNA, breast cancer, hsa_circ_0001666, biomark-
er
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Background and Aim: Breast cancer is one of the most common 
malignancy whit leading cause of death from cancer in women 
in worldwide.thus,methods for the early diagnosis,accurate pre-
diction and appropriate are very important. Finding a Biomark-
er have an important role in the prognosis and early diagnosis 
of breast cancer. Recently, the roles of Circular RNAs as a bio-
marker in cancer have attracted much attention. Circular RNA 
as a type of non-coding RNAs that form aloop with jointed 3' 
heads and 5' tails. Circ RNA has been indicate to play a cru-
cial role in growth, differentiation, metabolism and metastasis 
with sponge miRNA and promotes cell proliferation, migration 
and invasion and have role in tumor growth in breast cancer. 
In the present study rate of expression circ Amotl1/hsa_circ_ 
0004214 as a biomarker is compared in breast cancer tumor 
tissues and bloods of these patients with non tumor tissues and 
normal bloods.
Methods: From 30 tumor tissue samples and bloods of these 
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patients and 30 non tumor tissue samples and bloods of them 
RNA extraction was carried out with TRIZOL reagent and 
precipitated with phenol chloroform and ethanol. CDNA was 
synthesis with the reverse transcription kit. The primer for 
Circ_0004214 designed. Subsequently RT PCR was accom-
plished with SYBR Green Master Mix in accordance with 
the manufactures protocol. The data were analyzed using the 
2−∆∆ct method and normalized to β-actin levels.
Results: The RT PCR analysis revealed that circ Amotl1/hsa_
circ_ 0004214 were up regulated in breast cancer tissues com-
pared with that in normal tissue and also were up regulated this 
circ in bloods of these patients compared with normal blood.
Conclusion: We highlighted that hsa_circ_ 0004214 as a novel 
prognostic marker for breast cancer. Thus, this circular RNA 
might be a potential therapeutic target for breast cancer progno-
sis and early diagnosis and treatment.
Keywords: breast Cancer, circular RNA, Biomarker, hsa_
circ_0004214

P-170: Autosomal dominant hereditary spastic paraplegia 
(AD-HSP), the SPAST gene variations and evidence for an-
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Background and Aim: Hereditary Spastic Paraplegia (HSP) 
is a heterogeneous neurodegenerative disorder with lower-limb 
spasticity and weakness in pure form, while neurological and 
non-neurological complications appear in complex form. Dif-
ferent patterns of inheritance and >70 genes have been identi-
fied that contribute to the cause of HSP, so far. Most of autoso-
mal dominant-HSPs (AD-HSPs) are associated with mutations 
of the SPAST gene (SPG4), which account for 17-79% of all 
AD-HSP cases, causing pure form, but sometimes with cog-
nitive impairment. Anticipation is the phenomenon whereby a 
genetic disorder is passed to next generation, it is manifested in 
earlier ages, such a decrease of age-at-onset (AAO) is noted to 
be adherent with increased severity. Here, we tried to present 
more evidence that anticipation is present in AD-HSP caused 
by SPAST mutations.
Methods: Whole-exome sequencing (WES) was done on 14 
AD-HSP unrelated Iranian probands. Data were analyzed and 
candidate variants were PCR-amplified and sequenced by 
Sanger method subsequently checked in family members in 
order to co-segregation analysis. The families harboring muta-
tions in SPAST were selected. Clinical features of all affected 
individuals were recorded in details and the probable anticipa-
tion was checked in these families.
Results: Our results showed that three of 14 probands, harbor 
mutations in the SPAST gene. These mutations co-segregated in 
the family members. Clinical features of these families indicate 
decreasing AAO and increasing of severity of the disease in 

successive generations. Mean AAOs in first-generations were 
9±1, 47±5, >40 years and in second-generations were 3±0.9, 
22.5±2, 16.5±10.5 years, respectively and the difference in the 
AAO among generations were significant.
Conclusion: Anticipation, a biological phenomenon mainly 
attributed to dynamic mutations, is occasionally attributed to 
static mutations. For instance, some missense and splice-site 
mutations in SOD1 which causes amyotrophic lateral sclerosis 
(ALS) have been associated with anticipation. It seems that this 
phenomenon is not repeat expansion-specific and can be seen 
in various static mutations in different genes such as the SPAST 
gene variations, indicating the importance of consideration of 
vast genetic, epigenetic and environmental factors. Underlying 
mechanism of anticipation seems to be rather disease-related 
than general and deep understanding of disease mechanism in 
pivotal for interpreting anticipation. Grant no=963846
Keywords: Hereditary spastic paraplegia (HSP), Whole exome 
sequencing (WES), SPAST gene, Anticipation

P-171: Whole Exome Sequencing (WES) revealed a novel 
mutation in KRT10 gene associated with Epidermolytic Hy-
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Background and Aim: Epidermolytic Hyperkeratosis (EHK), 
also known as Epidermolytic Ichthyosis, is a rare and severe 
form of ichthyosis. This genetic skin disorder becomes appar-
ent at birth or shortly after birth and affects around 1 in 200,000 
to 300,000 people. Affected individuals may have reddening 
(erythroderma), scaling, and severe blistering of the skin. EHK 
is caused by mutations in the KRT1 or KRT10 genes. Genetic 
defects of these genes can lead to changes in the keratin pro-
teins, preventing them from forming strong, stable intermediate 
filament networks within cells. EHK can have various inherit-
ance patterns and, very rarely, mutations in the KRT10 gene can 
be inherited in an autosomal recessive manner. In the present 
study, we aimed to evaluate a patient with a new pathogenic 
mutation on the KRT10 gene, which is associated with EHK.
Methods: The study is including a 5-year-old symptomatic 
girl with scaly, dry, and erythematous skin referred to the Mo-
haddes Medical Genetics Laboratory (DMMGL). Her parents 
were first cousins and there were no similar cases in the fam-
ily. Human whole exome enrichment was performed using 
Twist Human Core Exome Kit and the library was sequenced 
on the Illumina platform with coverage of 130X and mean on-
target coverage of 52X, performed by CeGaT GmbH, Germany. 
Nearly all exons and flanking 10bp were detected and analyzed. 
Detected variations include single point mutations and small 
indels (within 20bp). Detected variations were then validated 
using Sanger sequencing.
Results: One mutation c.1159C>T(p.Q387*; Hom) on the 
KRT10 gene has been detected in homozygous status. The de-
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tected homozygous nonsense variant in the KRT10 gene has not 
been previously reported for its pathogenicity. However, multi-
ple downstream truncating mutations have reported previously. 
Multiple lines of in silico computational analysis (Mutation 
Taster, CADD, etc.) support the deleterious effect of the variant 
on the gene or gene product(s). The variant is absent in popula-
tion databases (ExAC, 1000G and our local database). Based on 
the ACMG guideline, this variant can be classified as a likely 
pathogenic variant. We detected this mutation in patient’s par-
ents in heterozygous status.
Conclusion: The c.1159C>T(p.Q387*; Hom) mutation on the 
KRT10 gene has a likely pathogenic effect on the Keratin 10 
protein structure.
Keywords: Epidermolytic Hyperkeratosis (EHK), KRT10 gene, 
Keratin 10, Likely Pathogenic Mutation, Whole Exome Se-
quencing (WES)

P-172: The effect of low-level laser therapy on growth rate 
and proliferation of mouse embryonic fibroblasts and evalu-
ation of gene expression changes in growth and inflamma-
tory factors involved in wounds healing
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Background and Aim: Pressure ulcers (bed sores) affect many 
patients around the world and impose huge costs on patients 
and health services of the country every year. Common treat-
ments such as ointment, serum, dressing and surgery are not 
fully responsive to such ulcers. One of the new therapies with 
high potential is laser therapy. Laser light has many uses de-
pending on the wavelength and energy density and the type of 
target tissue or cell. The most commonly used laser treatment 
for skin lesions is red light (wavelength range is 620 - 770 nm) 
however, several have reported the positive effects of green 
light (wavelength range is 470 -550 nm) and blue light (wave-
length range of 400 to 480 nm) to heal skin lesions. Objective: 
To evaluate different doses (different energy densities) of 450 
nm blue laser light on mouse embryonic fibroblast cells and 
to find the appropriate laser dose to enhance the viability and 
growth rate of fibroblast cells as one of the most important cells 
involved. In the process of wound healing and evaluation of 
expression of growth factor genes (VEGF, TGF-b) and inflam-
matory factor (IL-6, TNF-a).
Methods: Fibroblast cell culture. Cell count and implantation 
of cells in 96-well plates for mtt assay. 48-hour treatment of 
cells with different doses of blue light. Perform mtt assay. Data 
analysis with Graph pad software. Cell culture in Petri dish with 
3.5 cm diameter to test real time pcr. Treatment of cells with the 
optimum dose obtained from mtt. Extraction of RNA. C-DNA 
synthesis. Design primer. Real time pcr. Normalization of data 
with GAPDH reference gene. Graph drawing with Graph pad 
software
Results: blue light laser (wavelength 450 nm) at 6 cm distance 
from cells with 75 mW power and energy density of 0.63 and 

0.95 j/cm2, significantly increased growth and proliferation 
compared to the control group. also under optimum doses, two 
growth factors (vegf, TGF-b) showed a significant increase and 
two inflammatory factors (IL-6, TNF-a) showed a significant 
decrease.
Conclusion: Based on the above results it can be suggested 
that low level laser blue light at low doses (less than 0.95 joule 
/ cm2) can increase the survival and growth and proliferation 
rate of fibroblast cells. Increase the expression of growth fac-
tors and decrease the expression of inflammatory factors and 
shorten the phase of inflammation. In the next steps, this test 
can then be performed on animal models and ultimately on hu-
mans and used as a single treatment approach or in combination 
with other therapies.
Keywords: Pressure ulcers (bed sores), low-level laser therapy, 
blue light,
P-173: Mir-375 suppresses, and OIP-5 AS1 shows to trig-
ger Metadherin oncogene expression in different stages of 
epithelium ovarian carcinoma.
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Background and Aim: Ovarian cancer is an aggressor kind of 
disease that threatens the lives of many women worldwide. the 
most prevalent type of ovarian carcinoma is EOC. One of the 
candid methods of screening or diagnosis of cancers is studying 
the expression of oncogenes or some of the noncoding RNAs. 
In the last decade, the noncoding RNAs and their enormous 
roles in cell regulation, differentiation, and apoptosis have sur-
prised many scientists.
Methods: In this study, we tried to find the effect of two non-
coding RNAs: The Mir-375 micro RNA, and OIP5-AS1 Long 
noncoding RNA on Metadherin (AEG1) oncogene in different 
stages of epithelial ovarian cancer (EOC) in kermanian women 
who aged more than 40 years old. Between 33 samples of can-
cerous witch wherein different stages of ovarian carcinoma (10 
early,12 late stages and 11 metastasis) and 12 normal ovarian 
tissues.
Results: Real-time PCR analysis of the samples showed an 
increase in the level of expression of MTDH and OIP5-AS1 
Lnc RNA in metastasis then late and then early stages of ovar-
ian cancer. And the rate of expression in Mir-375 showed a de-
crease especially in metastasis and late stages of ovarian carci-
noma and increased in early stages in comparisons with normal 
ovarian tissues.
Conclusion: So it can be noticeable whether these three genes 
can be in relation to cell cycle, proliferation or apoptosis regula-
tion in ovarian carcinomas.
Keywords: Mir-375, OIP-5 AS1 ,Metadherin,or MTDH, EOC

P-174: hsa_circ_0008717/circABCB10 expression analysis 
in peripheral blood of breast cancer patients pre and post 
chemotherapy in order to find potential biomarker related 
to response to treatment

Dina Ehsani1, Mahdieh Salimi2*, Iman Salahshourifar3
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Background and Aim: Breast cancer is one of the most fre-
quently diagnosed cancers in women worldwide, and the second 
major cause of cancer-related mortality in women. In order to 
maximize the effectiveness of therapy, it is important to under-
stand the molecular pathways involved in the pathogenesis of 
breast cancer. Emerging evidence suggests that circular RNAs 
(circRNAs) have crucial roles in various processes, including 
cancer development and progression. The aim of this study is to 
explore the expression of circABCB10 (hsa_circ_0008717) in 
peripheral blood of breast cancer patients pre and post-chemo-
therapy in order to find the potential biomarkers related to treat-
ment response.
Methods: Total RNA was isolated from the peripheral blood 
samples before and after chemotherapy using TRIzol reagent 
following the manufacturer’s protocol. RNA was reverse tran-
scribed into cDNA using M-MLV Reverse Transcriptase. SYBR 
Green Real-time RT PCR using special primers for circ-RNA 
circABCB10 and beta-actin as an internal control was per-
formed. All the values were standardized with 2-∆∆Ct method 
and statically analyzed using Graph Pad Prism 8.2 software.
Results: CircABCB10 was upregulated in peripheral blood 
samples of breast cancer patients compared with normal con-
trol. In addition, circABCB10 upregulation was associated 
with lymph node involvement. After receiving the first dose of 
chemotherapy, the expression level of circABCB10 decreased 
significantly.
Conclusion: In conclusion, CircABCB10 has an oncogenic 
function and correlates with advanced clinicopathological fea-
tures and unfavorable survival. CircABCB10 might function as 
a prognostic biomarker for breast cancer patients pre and post-
chemotherapy and might be a therapeutic target for the treat-
ment of breast cancer in the future. Advanced related researches 
will be promising in cancer management.
Keywords: Breast cancer, circABCB10, chemotherapy, prognos-
tic biomarker
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Background and Aim: WS, regarded as neurocristopathies, 
involves neural crest-derived cells in embryonic development. 

Shah-Waardenburg syndrome (WS type 4) is a rare Mendelian 
disorder, described with numerous clinical expression, Main 
clinical features are oculocutaneous anomalous, deafness, 
Hirschsprung disease, poliosis above the forehead, and growth 
retardation. WS can be inherited in both autosomal dominant 
and recessive patterns. We aimed to study newborn type4 pa-
tients of consanguineous marriages family via high throughput 
methods. In this study, Whole-exome sequencing was per-
formed in order to identify the causal genes, mechanism, and 
kind of mutation occur in subtype WS4 patient. A family seg-
regating in the pedigree was also determined in a genetic coun-
seling center, so we investigate denovo mutation causing the 
clinical traits.
Methods: DNA was isolated from peripheral blood by standard 
methods. Whole-exome sequencing was performed using, Il-
lumina hiseq 4000. Resulting FASTQ file quality were checked 
via FASTQC software. files were mapped against the reference 
genome provided by GnomAD and GNomEx databases. Output 
files were validated and sorted via Excel software
Results: Results Candidate variants that related with WS type 
4. Results will confirm by Sanger Sequencing and will be pub-
lished soon. we hope our data can provide a new insight for this 
rare syndrome in Iranian population.
Conclusion: In general, consanguineous marriage has shown 
significantly higher in many genetic abnormalities which sug-
gest that couples may have harmful genes. WS rarity and ge-
netic heterogeneity limited the ability to make accurate clinical 
diagnosis in individual patients. Whole exome sequencing has 
been represented as a powerful approach to elucidate the genet-
ic basis of rare hereditary disorders in Familial cases. In most 
reported WS-4 cases, the SOX10 gene has been identified as a 
candidate gene caused Waardenburg Type 4. Mutations in the 
EDN3, EDNRB also reported in WS patients, due to the family 
segregating we'd expect de novo mutation.
Keywords: Shah-Waardenburg syndrome, Waardenburg-Shah 
syndrome, Hirschsprung Disease, Waardenburg Syndrome, rare 
disorders
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Background and Aim: The complex genetic disorder Neu-
rofibromatosis (NF) affects virtually every system of the organ, 
which causes the appearance of tumors on the nerve tissue. 
Neurofibromatosis type 1 is a dominant autosomal disorder 
caused by a range of NF1 mutations. About 5–10 percent of all 
hereditary NF1 mutations include major DNA alterations, pri-
marily genomic deletions spreading across the entire gene and 
flank region, and intragenic multi-exon rearrangements.
Methods: The next generation sequencing (NGS) approach 
was used to analyze our two unrelated patients; a 4-year-old 
symptomatic male without any family history of the disease, a 
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31 years old lady with clinical presentation of Neurofibromato-
sis. She had a positive family history of the disease.
Results: two novel likely pathogenic mutations, c.6971T>A 
(p.Leu2324Ter) and c.1261-2A>G were found in NF1 gene all 
in heterozygous states in our two cases respectively. First muta-
tion is a nonsense, the second one is a splice mutation. Although 
these mutations have not been reported, they are expected to 
affect the protein's function.
Conclusion: Therefore, these mutations are possibly the patho-
genic mutation of the samples, which are consistent with their 
clinical diagnosis.
Keywords: Neurofibromatosis, Novel Mutation, NF1, NF2
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Background and Aim: Alström syndrome (AS) is a rare au-
tosomal recessive multi-system ciliopathy disorder with car-
dinal features, including cone-rod dystrophy, hearing loss, 
obesity, insulin resistance and hyperinsulinemia, type 2 diabe-
tes mellitus, dilated cardiomyopathy (DCM), and progressive 
hepatic and renal dysfunction. AS has a suggested prevalence 
of 1/1000,000 in Europe and North America. AS is caused by 
bi-allelic mutations in the ALMS1 gene (2p13.1). Its molecular 
function is presently unknown, although roles in ciliary func-
tion, intracellular transport, and cell cycle control have been 
proposed. The diagnosis of AS can be a challenging task due 
to its rarity, its gradual appearance of cardinal symptoms and 
its similarity with other ciliopathy and genetic disorders, such 
as idiopathic cardiomyopathy, Bardet-Biedl Syndrome (BBS), 
Leber Congenital Amaurosis (LCA) and some inherited mito-
chondrial dysfunctions. This study aimed to identify pathogenic 
mutations in a consanguine Iranian family with AS.
Methods: Whole Exome Sequencing was performed on the 
genomic DNA obtained from a 12 years old girl with AS. Then, 
for variant confirmation and segregation analysis, PCR-Sanger 
sequencing was performed. We searched in the Population data-
bases (dbSNP, ExAC, 1000 Genomes & genomAD) and disease 
databases (ClinVar & HGMD) to exclude the normal variations 
and investigate the novelty of the mutation. Predicated patho-
genicity of the candidate variant was investigated in silico by 
predictive algorithms.
Results: According to the bioinformatics analysis, computa-
tional modelling and segregation of variants, we identified two 
homozygous mutations close together in exon 8 of ALMS1 in 

the patient, including c.7262 G>T and c.7303-7305delAG. The 
clinically normal parents were heterozygous for both mutations. 
These mutations have a very rare frequency and only reported 
in the heterozygous state in the public genomic databases.
Conclusion: Finally, by using WES, we identified two ho-
mozygous mutations inherited in Cis on each allele of ALMS1 
in a child from a consanguineous marriage. We confirmed the 
pathogenicity of these variants through bioinformatics analy-
sis, computational modeling and segregation in the pedigree. It 
should be reminded that WES is very useful in the accurate and 
early diagnosis of diseases with gradually emerging symptoms 
such as AS, and this is very important for the effective clinical 
management of patients.
Keywords: Alström syndrome, Whole exome sequencing, 
ALMS1, Iran.
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Background and Aim: Acute lymphoblastic leukemia is a 
malignant bone marrow disease in which the primary lym-
phoid precursors proliferate and replace the normal blood-
forming cells of the brain.ALL is the most common cancer in 
children.detriment of a group of chemotherapy drugs in prior 
investigation,such as cis-platin gave rise to an impetus to study 
the thiosemicarbazone complex. Thiosemicarbazone are ef-
fective anticancer agents and act as potent inhibitors of DNA 
synthesis by inhibiting ribonucleotide reductase. The goal of 
this study was to evaluate the efficacy of thiosemicarbazones 
complex on the expression of CASC2 in a T-all cell line (Jurkat 
E6.1).
Methods: First, thiosemicarbazones complex Ni was provided, 
Next, various doses of Ni were inspected with MTT test. Sub-
sequently, the thiosemicarbazones complex Ni was prepared at 
2 and 5 µM doses and the jurkat E.6.1 Cancer cells were treated 
with mentioned doses. Next, miRNA extraction and cDNA 
synthesis were performed and the expression of CASC2 gene 
was appraised by Real Time PCR and GAPDH used as a house 
keeping gene. Finally, the results were analyzed by Rest Soft-
ware.
Results: The results of this research indicated that the expres-
sion of CASC2 significantly increment after treatment with 
Thiosemicarbazones complex Ni with (p-value < 0.001)
Conclusion: in inference, the yield results of the current study 
lead to the conclusion that doses of 2 and 5 µM Ni in 48 hours 
are the optimal doses and time of the effect of this complex, and 
the expression of them are 3.918 and 3.923.
Keywords: CASC2, Acute Lymphoblastic Leukemia, Thiosemi-
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Background and Aim: long non-coding RNAs (lncRNAs) 
play a critical role in progression of human disease especial-
ly in cancer. lncRNAs could be as either oncogenes or tumor 
suppressor genes. In the current study, we targeted oncogenic 
lncRNA SIRLNT (SIRT1 regulating lncRNA tumor promoter) 
as one of the most significantly up-regulated lncRNA in human 
breast cancer.
Methods: MCF-7 cell line was transfected with lncRNA-
SIRLNT antisense LNA GapmeRs at different time points. 
Quantitative reverse transcriptase polymerase chain reac-
tion (qRT-PCR) was used to evaluate expression of lncRNA 
SIRLNT. Annexin V Apoptosis Detection Kit was used for ap-
optosis and necrosis analysis.
Results: The results indicated lncRNA SIRLNT was signifi-
cantly downregulated after transfection of MCF-7 cell line 
by Antisense LNA GapmeR. Significantly, we found that the 
LncRNA SIRLNT knockdown lead to increase of apoptosis and 
necrosis of MCF-7 cell line.
Conclusion: Our finding suggested that lncRNA SIRLNT in-
hibition could be a promising therapeutic strategy to prevent 
progression of breast cancer.
Keywords: Breast cancer, LncRNA SIRLNT, LNA GapmeRs 
oligonucleotides, MCF-7
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Background and Aim: Thyroid neoplasm is the most common 
endocrine cancer in the world and its growing incidence has be-
come a worldwide issue. PAX8 gene regulates thyroid specific 
genes and also genes with important roles in the thyroid folli-
cular cells function. The aim of this study is to evaluate the po-
tential of PAX8 gene for the diagnosis of the thyroid neoplasm.
Methods: Thyroid neoplastic and their neighboring healthy 
tissues were collected from Sina hospital, Isfahan, Iran. RNA 

extraction, cDNA synthesis and RT-qPCR reaction were per-
formed using specific exon-junctioned primers. Beacon V8.21 
software and Oligo V7.0 software were used for specific prim-
ers designing and confirmation. REST 2009 software would be 
used for data analysis.
Results: PAX8 gene (NCBI-ID: 7849) analysis by STRING da-
tabase revealed the potential role of the selected gene in thyroid 
homeostasis. KEGG databases also showed that PAX8 could 
cause thyroid cancer development. The designed primers had 
specific binding only to PAX8 gene, appropriate 3’?G and they 
lacked secondary structures such as hairpins. Agarose gel elec-
trophoresis (1%) showed the acceptable quality of the extracted 
RNA. The A260/A280 ratio was 1.8-2.2 that indicate the purity 
of the extracted RNA.
Conclusion: PAX8 gene as an important regulator of vital 
functions such as transcriptional activity, cell proliferation and 
apoptosis, plays important roles during thyroid tumorigenesis. 
Some studies have been shown that PAX8 expression was de-
creased in follicular carcinoma. In addition the PAX8–PPARγ 
fusion oncogene is common in follicular thyroid cancer but not 
in other type of thyroid neoplasms. It must be mentioned that 
the pattern of PAX8 expression is still unclear. Therefore in this 
study we would investigate the amount of PAX8 expression in 
cancerous and neighboring healthy tissues to determine the role 
of PAX8 in thyroid tumorigenesis and cancer development.
Keywords: Thyroid neoplasm, PAX8, RT-qPCR

P-181: Association of rs9637231 Polymorphism as a Risk 
Factor with Colorectal Cancer

Seyyed Reza Hashemi1, Reza Khayami1, Fatemeh Mousavi 
Bazzaz1, Marjan Azghandi2, Mohammad Amin Kerachian3*

1. Department of Medical Genetics and Molecular Medicine, Faculty 
of Medicine, Mashhad University of Medical Sciences, Mashhad, 
Iran
2. Cancer genetics Unit Reza Radiotherapy and Oncology Center 
Mashhad, Iran
3. Medical Genetics Research Center, Mashhad University of Medi-
cal Sciences, Mashhad, Iran
Email: Rk.khayami94@gmail.com

Background and Aim: Colorectal cancer (CRC) is the third 
most common cancer and the second leading cause of cancer-
related mortal¬ity, globally. It is also the third common cause of 
malignancy in Iran. Despite recent advances in screening strate-
gies, the means of CRC early detection remains limited. Thus, 
identification of novel biomarkers for the early detection of 
CRC are still on demand. Since genetic and epigenetic changes 
in colon epithelial cells play an important role in CRC, the aim 
of this study is to find epigenetic biomarkers or risk factors for 
the early detection of this cancer.
Methods: SureSelectXT Methyl-Seq was performed on 6 nor-
mal and 6 colorectal tumor tissues. MethyLight assay was fur-
ther performed on 67 tumor tissues (39 formalin-fixed paraffin-
embedded (FFPE) and 28 fresh tissues) and 73 tumor-adjacent 
tissues (47 FFPE and 26 fresh tissues). All fresh tissues were 
obtained from Reza Radiotherapy and Oncology Center, Mash-
had by colonoscopy and FFPE tissues were obtained from 
Razavi hospital, Mashhad. In order to perform MethyLight as-
say, bisulfate treatment was done on DNA extracted from FFPE 
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and fresh tissues. The multiplex PCR reactions were performed 
on bisulfite converted DNA and the results were normalized to 
the β-actin from the same sample. ARMS-PCR was conducted 
on DNA extracted from CRC and control groups on a specific 
polymorphism identified through the MethyLight assay.
Results: Methyl-Seq data showed that a nucleotide on chro-
mosome 21 (chr21: 46670715) was significantly methylated in 
normal samples whereas it was unmethylated in tumor tissues 
(P-value < 0.05). In addition, MethyLight assay showed a de-
gree of methylation in all 73 control tissues whereas no meth-
ylation was seen in all 67 tumor tissues. In addition, association 
study of rs9637231 polymorphism as a potential risk factor with 
CRC is currently underway (700 samples as of August 2020) 
and its results will be presented later.
Conclusion: Our data suggest that the methylation status and 
probably the polymorphism on chr21: 46670715 could be used 
as a biomarker or risk factor for the detection of CRC.
Keywords: Methylation; Colorectal cancer; Biomarker
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Background and Aim: It has been reported that the microR-
NA-202 (miR-202) is involved in various types of human dis-
eases such as cancers, but its role in pathogenesis of glioma is 
limited. Our aim was to evaluate the role of miR‐202 in glioma 
and its effects on apoptosis, migration and invasion of glioma 
cell lines.
Methods: Glioma and normal human astroglia (NHA) cell lines 
were cultured, transfected with mimic, inhibitor and negative 
control (NC) of miR-202. Total RNA and protein were extract-
ed. Reverse transcription polymerase chain reaction (RT-PCR) 
was conducted to evaluate the expression of miR‐ 202 and 
ROCK1. Western blot was performed to detect the protein level 
of ROCK1. MTT and wound healing assay were performed to 
evaluate the effects of miR-202 on apoptosis and migration of 
human glioma cell lines, respectively.
Results: Our results revealed that the miR-202 expression was 
significantly downregulated in glioma cell lines in compari-
son to NHA cell line (P<0.05). On the other hand, the ROCK1 
expression was significantly upregulated in glioma cell lines, 
compared to the NHA cell line (P<0.05). Furthermore, we 
showed a negative correlation between expression of ROCK1 

and miR-202 (P=0.01, r=-0.426). We documented that upregu-
lation of miR-202 could induce apoptosis and suppress the in-
vasion and migration in glioma cell lines through downregula-
tion of ROCK1
Conclusion: The miR-202 expression was low in glioma cell 
lines which makes the miR-202 as a tumour-suppressor miRNA 
in glioma. The role of ROCK1 gene in glioma is known and 
served as an oncogene in glioma. Therefore, targeting ROCK1 
by miR-202 may increase the survival time, improve the dis-
ease outcome and could be considered as a potential therapeutic 
target for glioma patients.
Keywords: miR‐202, ROCK1, glioma, apoptosis, migration, in-
vasion
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Background and Aim: Colorectal cancer (CRC) is one of the 
most frequent cancers in humans, with about 1.23 million new 
cases diagnosed worldwide every year which is the fourth lead-
ing cause of cancer deaths worldwide, both men and women 
having approximately 4.3% CRC risk. MLH1 is one of major 
part in heterodimeric complex MutLa, which is recognizes and 
repairs small loops in DNA either by base–base mismatches or 
by insertion/deletion loops that arise from nucleotide misincor-
poration. Therefore, when the MLH1 protein is absent or inac-
tive, the number of errors that remain Unmodified during cell 
division will increase, and the cell will not be able to function 
properly and may cause tumors in the colon or other organs. The 
purpose of this study was quantitative analysis of MLH1 gene 
expression in blood samples and its association with Depth of 
tumor invasion (T) and Lymph node invasion(N) factors in a 
number of Iranian patients with CRC.
Methods: Blood samples from 33 patients with colorectal can-
cer and 33 normal cases were collected and extracted by RNA 
extraction (FAVORGEN BIOTECH CORP) kit and cDNA 
synthesis kit according to the protocol. PCR primers were de-
signed by Exon-Exon Junction method and using Real-time 
quantitative polymerase chain reaction (qPCR) technique for 
MLH1 and β-actin genes expression. Statistical analyses were 
performed using the software Rest2009 and T-test was used to 
evaluate the expression of MLH1 gene and its association with 
Depth of tumor invasion (T) and Lymph node invasion(N) fac-
tors.
Results: The results in 33 patients with the average age of 55 
years by a frequency of 47.5% female and 52.5% male showed 
a significant decrease in MLH1 gene expression in high stages 
of the disease (P <0.05 *). Reduction of expression in this gene 
is also associated with Depth of tumor invasion (T) (P <0.05 *) 
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and Lymph node invasion(N) (P <0.05 *).
Conclusion: In conclusion, the mRNA expression of MLH1 in 
peripheral blood decrease in high stages of the CRC and showed 
associated with Depth of tumor invasion (T) and Lymph node 
invasion(N) factors in a number of Iranian patients with colo-
rectal cancer. Due to the importance of the results, more samples 
should be considered for future research and their relationship 
with other clinical and pathological factors should be investi-
gate. It may serve as a biomarker for the diagnosis of CRC.
Keywords: Colorectal Cancer, Mismatch Repair Gene, MLH1, 
Gene expression, Real-time PCR
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Background and Aim: Stemness biomarkers including Oct-4, 
Nanog and Sox-2 are considered to be responsible for tumor 
relapse and metastasis. Here, we aimed to study the effects of 
Gemini Curcumin on the expression of cancer stem cell mark-
ers in HCT116 colon cancer cell line.
Methods: HCT116 cells were treated with Gemini Curcumin 
and free Curcumin in a time and dose-dependent manner. Cel-
lular toxicity was studied by using MTT assay and cell cycle 
analysis. Real time PCR and western blotting were employed to 
evaluate gene expression.
Results: our data showed that Gemini-Cur significantly modu-
lates HCT116 cells prolifration. Furthermore, qPCR and west-
ern blotting showed that Oct-4, Nanog and Sox-2 are signifi-
cantly down-regulated in Gemini-Cur treated cells compared to 
control.
Conclusion: Collectively, the data demonstrates the therapeutic 
potential of Gemini Curcumin against cancer stem cell markers 
that play role in cancer relapse and metastasis.
Keywords: Gemini Curcumin, Stem Cell Marker, HCT116, 
Colorectal Cancer
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Background and Aim: Progressive external ophthalmoplegia 
(PEO) with multiple deletions mitochondrial DNA (mtDNA) 
is associated with several mutations in nuclear gene. They in-
clude POLG, POLG2, ANT1, C10 or F2 ⁄ Twinkle and OPA1. 
POLG is the only DNA polymerase responsible for mtDNA 
replication. MtDNA is replicated by DNA polymerase gamma 
(POLG) encoded by the nuclear POLG gene (OMIM#174763). 

The human POLG gene is located on chromosome 15q26.1 and 
its cDNA comprises 4.465 bp. However digenic inheritance in 
mitochondrial disorders has been documented in a few cases 
over the years. In this disease inheritance is dominant in the 
form of autosomal.
Methods: Here we describe a five-year-old girl who has been 
referred to us by a neurologist. Proband' parents are quite 
healthy and they are first cousins. Her mother has a completely 
natural pregnancy and childbirth. Proband has four years of nat-
ural status but with a sudden seizure the symptoms of the dis-
ease show that the most important is muscle weakness- progres-
sive. As the first symptom, canbe called an involuntary of eye 
movements. Patient's symptoms are as follows: Exercise intol-
erance, Muscle weakness, Muscle atrophy, highly variable phe-
notype, Adult onset, Progressive disorder. According to these 
symptoms, the Mono (patient) Whole Exome Sequencing Test 
(WES) was performed on the patient's peripheral blood sample. 
Then, the mutations found in the WES tryout, were analyzed by 
Sanger- sequencing method on her parents and brother.
Results: The results show a novel heterozygous mutation 
(c.C2827T, R943C) in exon 18 of the POLG gene.
Conclusion: The outcome of the patient's parents is as fol-
lows: her father's genotype is homozygote but her mothers' is 
heterozygote. The disease is dominant, but her mother is com-
pletely healthy. That it shows incomplete penetration of disease 
while proband shows full penetration. Novel mutation causes 
great deletions in the mitochondrial gene and gradually with the 
accumulation of ineffective mitochondria; symptoms accessed 
and causes severe problems in the patient.
Keywords: POLG Gene, PEO disease, Mitochondrial disorders
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Background and Aim: Homozygous familial hypercholester-
olemia is a rare inherited metabolic disease caused by low-
density lipoprotein receptor abnormality increasing the chance 
of CVD development that usually occurs in the first decade of 
life. Mutations in LDLR account for 60%-80% of patients with 
FH. Mutations in PCSK9 gene are less common than mutation 
in LDLR and account for 3% of patients with FH. Here, we 
report a 11-year-old girl with an unpredicted presentation for 
coronary artery disease and found to have homozygous familial 
hypercholesterolemia
Methods: A 11-year-old girl from south (Kerman) of Iran was 
admitted to Cardiogenetic research center of Rajaie Cardiovas-
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cular, Medical, and Research Center with premature CAD and 
positive family history of hypercholesterolemia. She was born 
to consanguineous parents and has 2 little brothers that all have 
high level of cholesterol. The pedigree of 3 generations for this 
family was draw. The DNA was extracted from the whole blood 
of the proband, her siblings and parents. The whole coding ex-
ons, exon-intron junctions, and important regions of introns in 
the LDLR and PCSK9 genes were amplified and sequenced.
Results: Our results revealed compound homozygous muta-
tions in LDLR and PCSK9 genes in a girl of the family and het-
erozygous mutations for both LDLR and PCSK9 genes in par-
ents. The older brother has a heterozygous mutation in LDLR 
and homozygous mutation in PCSK9 gene. The younger one 
has only heterozygous mutation in LDLR gene. 
Conclusion: Although the mutation of PCSK9 is a loss of func-
tion one, a 11-year-old girl of the family presents a severe pre-
mature CAD due to the homozygous mutation in LDLR gene. 
Children with homozygous familial hypercholesterolemia may 
present with symptoms of premature CAD disease needing a 
routine lipid test and careful anamnesis.
Keyword: hypercholesterolemia, premature CAD, LDLR, 
PCSK9,
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Background and Aim: Conventional methods are difficult to 
identify for some infectious agents in laboratories. Many rou-
tine procedures are not responsive in the diagnosis of infectious 
diseases. Diagnosis of these diseases is mainly based on the 
Cultures of clinical specimens that have limitations on the rate 
of detection and specificity. For example, either the cultures do 
not grow well, or the growth are time-consuming, overlapping, 
or have obvious affinities. Misdiagnosis of infectious elements 
can lead to wrong treatment. But today with accurate and faster 
genetic techniques, we can diagnose them more quickly and 
accurately that have difficult to diagnose and treat. Some Pul-
monary infectious caused by Nocardia spp and Mycobacterium 
spp. Clinical symptoms of Nocardia spp are similar to the infec-
tion caused by Mycobacterium tuberculosis. In the direct view, 
these two species have similarities in appearance, both are acid 
fast. On the other hand, they cause disease in the same organ 
and cause misdiagnosis. Therefore, we decided to devise a rapid 
molecular method for better, concurrent and explicit diagnosis 
to aid in the diagnosis and treatment. The aim of this study was 
to investigate the synchronous of Nocardia and Mycobacterium 
in pulmonary samples in patients with suspected pulmonary tu-
berculosis using multiplex real-time PCR technique. For these 
reasons, we designed and developed a Multiplex Cybr Green 
Real Time PCR Method and implemented it on 150 patients 

with pulmonary tuberculosis.
Methods: We obtained 150 sputum specimens from patients 
who were suspected of having pulmonary tuberculosis samples 
were investigated by culture and Multiplex Cybr Green Real 
Time PCR
Results: In this study, From 150 samples, 20 were acid fast pos-
itive, 14 positive for Mycobacterium tuberculosis by singleplex 
real time PCR, 10 positive for Nocardia asteroids by singleplex 
real time PCR and 2 positive for Mycobacterium tuberculosis 
and Nocardia asteroids by multiplex real time PCR Whereas 
14 samples were positive for Mycobacterium tuberculosis with 
commercial test.
Conclusion: Separate identification methods for pulmonary tu-
berculosis will be useful for better and faster treatment of these 
patients. In the diagnosis of patients with suspected pulmonary 
tuberculosis, concurrent Nocardia examination should also be 
considered.
Keywords: Detection, Mycobacterium tuberculosis, Nocardia as-
teroids, Multiplex Cybr Green Real Time PCR
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Background and Aim: Leukemia is characterized by the ex-
cessive growth of blood cells that affects the bone marrow. It 
can also be seen in adults, especially people over 65 years. The 
aim of this study was to evaluate changes in the expression of 
AKT\PI3K signaling pathway LINKA gene in acute lympho-
blastic leukemia cell line Jurkat E6.1 under treatment with 6MP.
Methods: 6MP was prepared at different concentrations (10,25 
macro molar).The Jurkat E6.1 cancer cells were treated with 
chemotherapy after the cell passage in (24 hours). RNA extrac-
tion and Cdna synthesis were performed and the LINKA gene 
expression was evaluated by Real Time PCR. The results were 
analyzed by REST Relative REST analaysis softwere.
Results: The results of this study showed that LINKA gene in 
concentrations (10 and 25 macro molar) in 24 hours showed a 
significant decrease (p<0.001) from the expression level of the 
gene.
Conclusion: LINKA gene expression changes are influenced 
by the 6MP drug and decrease the expression of this oncogene 
in all concentrations and time, depending on time and concen-
tration. The results of this study can be used to control and treat 
the optimal treatment of patients with leukemia, by identifying 
molecular pathways in the function of the chemotherapy drugs 
used, as well as introducing new drugs and preventing untreated 
control of JURKAT cancer cells.
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Background and Aim: Autism spectrum disorder is a general-
ized developmental disorder that begins before the age of 36 
months. Genetic and environmental causes may contribute to 
this multifactorial disorder.Polymorphisms in GRIN2B (N-me-
thyl-D-aspartate receptor subunit coding) are associated with 
changes in brain structure. GRIN2B has been independently 
proven to be associated with behavioral and cognitive impair-
ment associated with this disorder in childhood.This study for 
first time was carried out in samples of Guilan province to ex-
plore the key role of GRIN2B gene polymorphisms and their 
haplotypes containing with risk of autism spectrum and its de-
mographic and clinical features
Methods: To accomplish this, we genotyped the rs1019385, rs 
1024893 and rs3764028 of GRIN2B polymorphisms for asso-
ciation analysis in 62 autictic individuals and 102 healthy sub-
jects using ARMS-PCR method..To assess demographic and 
clinical characteristics, a checklist developed by a psychologist 
as well as the Graham Garz Questionnaire was used. All statisti-
cal analysis were performanced by SsnAlyze ver.8 and SPSS. 
ver.18 programs
Results: There were a significant difference in genotype fre-
quencys of rs3764028 and rs1019385 polymorphism between 
control and patient groups (p = 0.0269 and 0.0493 respec-
tively). Eight haplotype models with frequencies> 0.5 were 
observed, none of which showed significant differences in al-
lelic frequency between autistic and control groups. Based on 
checklist and Graham Garz Questionnaire scores, individuals 
carrying the allele risky of rs3764028 variant, most often carry 
the symptoms of autism in recessive genetic model..(P = 0.027.
df = 2.x2 = 7.23). Also, autistic people have showed low stereo-
typical behavior with increasing educational level in regarding 
variant. (p = 0.019.r = 0.36).
Conclusion: In conclusion the variants of Grin2b GENE might 
have a key rule in occurrence of autism spectrum and its demo-
graphic and clinical features in Guilan province.
Keywords: Autism spectrum disorder, GRIN2B, polymorphism, 
demographic and clinical features
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Background and Aim: Scorpion venom contains various pep-
tide compounds that have been investigated for treating differ-
ent disease. Venom toxins with anticancer properties are iso-
lated that targeting ion channels and specific receptors in cancer 
cells. IOD-Natx is a new alpha toxin isolated from Iranian scor-
pion Odontobuthus doriae. In this study, we investigated the 
anticancer effect of this toxin on the metastatic grade of human 
breast cancer MDA-MB-231 cells.
Methods: Recombinant IOD-Natx toxin was expressed in 
E.coli and purified by nickel chromatography column. Anti-
proliferative activity and cytotoxicity of peptide on the MDA-
MB-231 cell line human breast cancer were evaluated by MTT 
assay. Wound healing cell motility assay was performed to in-
vestigate cell migration by toxin treatment.
Results: IOD-Natx is a toxin with 66 amino acids that based on 
sequence similarity is an alpha toxin affecting sodium channels. 
Soluble expression of this toxin was determined by SDS-PAGE 
analysis and then recombinant peptide was purified. The results 
of MTT assay showed IOD-Natx toxin was cytotoxic on MDA-
MB-231 breast cancer cells dose dependently with an IC50 
around 15 μM. In addition, scratch test showed recombinant 
IOD-Natx inhibit migration and growth of cancer cells.
Conclusion: This results indicate that this new toxin has an-
ticancer property on metastatic breast cancer cell line and can 
be a promising candidate for development of new anticancer 
agents.
Keywords: scorpion venom, breast cancer, alpha toxin, ion chan-
nels
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Background and Aim: Rett syndrome (RTT, MIM 312750) is a 
progressive neurological disorder with an incidence rate of 1 in 
10,000 that was first reported by the Austrian physician Andreas 
Rett. Patients with Rett syndrome have similar characteristics 
to other autism spectrum disorders including developmental 
delay, hand wringing, microcephaly, ataxia, hypotonia, seizure, 
poor-eye contact, and gait abnormalities. The RTT disease is 
classified into two forms based on clinical aspects; classic or 
typical Rett syndrome and variant or atypical Rett syndrome. 
Over 90% of typical RTT patients and 50-60% of atypical cases 
have mutations in the Methyl-CpG binding protein 2 (MECP2; 
MIM 300005) gene as the main pathogenic gene. Additionally, 
Mutations in other genes may also induce Rett syndrome, such 
as Cycline-dependent kinase-like 5 (CDKL5), Forkhead protein 
G1 (FOXG1), Myocyte-specific enhancer factor 2C (MEF2C), 
and Transcription factor 4 (TCF4). MECP2 gene is located on 
the chromosome Xq28 and encodes the methyl CpG binding 
protein 2 (MECP2). This gene contains four exon and is a mem-
ber of the DNA Binding proteins, which plays an important role 
in repressing transcription. Mecp2 protein domains include 
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methyl-CpG binding domain (MBD), transcriptional repression 
domain (TRD), nuclear localization signal (NLS), C-terminal, 
domain (CTD), and intervening domain (ID). In terms of tran-
scriptional regulation, Mecp2 protein plays important role in 
altering the organization of chromatin by binding to methylated 
CpG and recruiting corepressor transcription factors including 
the NCoR / SMRT complex. According to MECP2 database 
(http://mecp2.chw.edu.au), about 900 pathogenic mutations in 
the MECP2 gene have been reported, most of them in the MBD 
domain. In this study, we genetically analyzed seven patients 
with the classic form of Rett syndrome of which two patients 
had novel mutations such as; a splice mutation, c.354G>T, 
p.Gly119Gly, resulting in a premature splice-donor site and a 
20-bp deletion, c.1167-1186del20 (p.P390Rfs), leading to mod-
ifying the c-terminal parts of the protein.
Methods: DNA extraction: Peripheral blood samples were 
taken from patients and their parents, and Genomic DNA was 
extracted, using the Cinnagen DNA Extraction Kit (Cinnaco-
lon, Iran) based on the manufacturer's method. PCR amplifi-
cation and Sanger sequencing: Primers were designed to am-
plify the coding sequence and the flanking intronic sequence 
of the MECP2 gene for patients and their parents. Then, PCR 
amplification was done in a final volume of 20 μl comprising 
of 10 μl Taq DNA Polymerase, 2x Master Mix Red (Ampli-
con, Odense M, Denmark), 8 μl dH2O, 0.5 μl of each primer 
(10 pmol/μl) and 1 μl DNA template (50–100 ng). PCR reac-
tions were performed in an ABI 96-well thermocycler (Applied 
Biosystems Instruments, Foster City, CA, USA) (Table 1). Fi-
nally, Sanger Sequencing was carried out, and the Codon Code 
Aligner software was used to analyze the results and the results 
were compared with the reference sequences {NG_007107.2 
for MECP2}. The DNA mutations nomenclature was based 
on HGVS guidelines (http://www.hgvs.org), using GenBank 
NCBI reference sequences.
Results: Patients with novel mutations: Patient 1: A 12-year-
old girl with Rett syndrome, Birth tests revealed the possibility 
of microcephaly in this case (birth weight, 3100 g, and head 
circumference, 31 cm). Symptoms of a delay in gross mo-
tor activity emerged at 13 months. Moreover, hand wringing 
started at age 2, and seizure disorders appeared at age 3. MRI 
scan showed Cavum pellucidum septum, and an increase in the 
white matter signal around the ventricles was considered to be 
in the terminal zone. Other symptoms of P6 were observed in-
cluding poor sleep patterns, abnormal EEG and poor eye gaze. 
Test results for DTR (Deep Tendon Reflexes) were 2/2, and MP 
(muscle power) was 5/5, indicating normal DTR and a lack of 
hypotonia. In this patient, MECP2 sequence analysis identi-
fied a novel heterozygous mutation (c.354G>T, p.Gly119Gly, 
NM_004992.3) (figure 1) that was not observed in the parents. 
This mutation resulted in a change in glycine codon's third 
(wobble) position (changes the codon GGG to GGT) but does 
not change the coded amino acid (i.e. a synonymous change). 
The probable pathogenicity of this wobble position mutation 
is related to the creation of an aberrant splice site. Patient 2: A 
7-year-old girl with normal birth measures (birth weight, 3700 g, 
and head circumference, 36 cm), she was born full term. Clini-
cal examination at age 2, showed typical RTT-related symptoms 
such as abnormal neurological signs, poor eye contact, delay of 
the psychomotor, poor speech, gait apraxia, and abnormal EEG. 

Gradually, growth in the head decelerated, and seizures were 
observed at age 4. In addition, stereotypic motions occurred at 
age 4, which was later than other typical patients with RTT. In 
this patient a novel frameshift deletion mutation in the MECP2 
gene (c.1167-1186del20, p.P390Rfs, NM_004992) (figure 2) 
was found, causing typical Rett syndrome. This variant was not 
detected in any of the parents. Also, this mutation located inside 
exon 4 and modifying the c-terminal section of protein. Bio-
informatics analysis: Bioinformatics analysis was conducted 
to investigate the effects of these variants on the structure and 
function of genes through online tools, including, Varsome, and 
Mutation Taster. The results showed that these mutations were 
pathogenic (table2). Furthermore, according to Human Splicing 
Finder (HSF; www.umd.be/HSF/), change GGG to GGT in pa-
tient 1 can cause an exonic cryptic donor site of splicing within 
the exon 3 of MECP2 gene.
Conclusion: In conclusion, we described genetic analysis for 
two patients with symptoms related to typical Rett syndrome 
and found two novel disease-causing variants in the MECP2 
gene. Our findings expand information about patients with 
MECP2 mutations. Further, the results of this study and similar 
studies have shown that most mutations occur in the MECP2 
gene's third and fourth exons. The molecular methods of diag-
nosis described in this study could serve as the basis for further 
study. Additional studies are also warranted to examine other 
possible outcomes of the mutations at cellular level.
Keywords: Rett syndrome; MECP2 gene; DNA sequencing; 
novel mutation
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Background and Aim: Neurodegenerative diseases often cause 
disability and death in patients. Amyotrophic lateral sclerosis 
(ALS), is the most common neurodegenerative disorder and 
BVVL, Fazio Londe, Charcot-Marie-Tooth Type 2 (CMT2), 
HMSN-P and ARHSP are five disorders whose symptoms are 
related to and sometimes overlap with ALS. Although causative 
genes for all the disorders are known, mutations in these do not 
account for diseases in most affected individuals. Our goal was 
to identify causative genes for these related neurodegenerative 
diseases in Iranian patients.
Methods: The most common causative genes were screened 
for mutations in the probands of 130 families. Subsequently, 
whole exome sequencing was performed for 30 members of 
17 families without mutations in said genes. Novel candidate 
causative genes were identified and segregation analysis, and 
screenings of ethnically matched control individuals were per-
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formed. Functional studies were performed on one new ALS 
gene.
Results: Thirty-two probands had mutations in known causa-
tive genes. Exome sequencing identified six novel genes in 
ALS, BVVL, Fazio Londe and CMT2 families. Also, we found 
SPG11 mutations in eight mixed ARHSP/JALS families. All 
mutations segregated with diseases status and mutations in the 
novel genes were not observed in 1000 control individuals. Ge-
netic analysis is ongoing in some of the families without muta-
tions in known genes. Real time PCR, Western blot and flow 
cytometry data confirmed the possibility of pathogenesis for the 
new ALS gene.
Conclusion: Six candidate new genes for neurodegenerative 
diseases were identified, two of which have roles in apoptosis. 
Identification of these will enhanced our understanding the eti-
ology of the diseases. Rather than ARHSP or JALS, designation 
of ARHSP/JALS disease is suggested for the disease of some 
patients with SPG11 mutation. We have by now identified six-
teen unrelated BVVL patients in Iran. This number is notable, 
considering that less than 100 cases have been reported world-
wide. Our findings emphasize potential commonalities among 
the etiologies of the six neurodegenerative disorders.
Keywords: Amyotrophic Lateral Sclerosis; BVVL; Fazio Londe; 
HMSN-P; Charcot-Marie-Tooth Type 2; ARHSP
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Background and Aim: Breast cancer is one of the most com-
mon types of cancers in the world. The exact pathway leading 
to this cancer has not been determined clearly, but we know 
that hereditary factors play important roles in this cancer. Breast 
cancer is divided into several groups based on molecular as-
pects which one of them is Her2 positive (Her2+) breast cancer. 
Her2 + is usually associated with a poor prognosis with lymph 
node involvement and malignant breast cancer. In this study, we 
aimed to determining the expression of one of the variants of 
the HER2 gene in 17q12 region in Her2+/ Her2- breast cancer 
patients.
Methods: In this study, 60 tissue samples of Her2+/ Her2- breast 
cancer were collected. RNA was isolated using TRIzol solution 
from tumor tissue and cDNA was synthesized. Then, real-time 
RT-PCR reaction was accomplished to evaluate the expression 
of this variant in Her2+/ Her2- breast cancer samples. 2-∆Ct 
method was used for real-time RT-PCR data analysis and gene 
expression determination. GraphPad Prism 6 was also utilized 
for statistical data analysis. P < 0.05 was considered as statisti-
cally significant for all experiments.
Results: The expression level of the intended variant (locus 
17q12) of the Her2 gene was significantly higher in the Her2+ 

breast cancer patients (P = 0.04).
Conclusion: Since the Her2 gene is an important gene in breast 
cancer and its overexpression is associated with malignancy 
and progression of breast cancer, investigating the expression 
of this gene and its variants can be effective in early detection 
of breast cancer.
Keywords: Her2+/ Her2- breast cancer, HER2 gene
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Background and Aim: Xeroderma pigmentosum (XP) is a rare 
autosomal recessive disorder that first was described by Hebra 
and Kaposi in 1874. It affects about 1 in 250,000 people in the 
United States and 1 in 430,000 in Europe. The condition condi-
tion is more common in Japan, North Africa, and the Middle 
East. It is a genetically and clinically heterogeneous disease 
characterized by photosensitivity, pigmentary changes, pre-
mature skin aging, and malignant tumor development. These 
symptoms are due to a cellular hypersensitivity to ultraviolet 
radiation caused by a defect in DNA repair. Many of the genes 
related to XP are parts of a DNA-repair process that is com-
monly known as nucleotide excision repair (NER). Depending 
on the affected gene, eight complementation groups have been 
described for XP: classical XP (XPA to XPG) with defective 
NER and XP variant (XPV) with normal NER.
Methods: In this study, a 3-year-old Iranian boy diagnosed with 
xeroderma pigmentosum group C was described. He presented 
with symptoms of dry skin (xeroderma), changes in skin col-
oring (pigmentation) and sunburn after exposure to sunlight. 
Since XP is a genetically and clinically heterogeneous disease 
for genetic analysis, genomic DNA was extracted from whole 
blood and whole exome sequencing (WES) was performed. The 
obtained results were verified by Sanger sequencing.
Results: Patient manifested the typical clinical feature of XP. 
Interpretation of the WES data revealed a pathogenic frameshift 
homozygous mutation (c.1440_1441insTCAGAGGACAAAG
GAGGCAC, p.Lys481fs) in XPC gene. This variant was not 
previously reported. This variant was located at conserved se-
quence according to the GERP database and protein modeling 
was performed on the variant to better characterize its clinical 
signi?cance and to con?rm its pathogenicity.
Conclusion: This study identified a new pathogenic XPC vari-
ant in the patient that matched his clinical phenotype, including 
sun sensitivity, dry and pigmented skin without neurological 
abnormalities (such as delayed development and hearing loss). 
This phenotype is consistent with the XP group C character-
istics resulted from XPC gene mutations. The results of this 
study contributes to further identification of the mutation spec-
trum of XP in consanguineous Iranian families and can help in 
prenatal diagnosis of the disease.
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Background and Aim: Bipolar disorder is a type of serious 
mental disorder that is high in prevalence and associated with 
other common psychiatric disorders. Mitochondrial dysfunc-
tion and oxidative stress that initiate cell death is one of the 
pathways involved in this disorder. The diagnosis of bipolar 
disorder remains difficult. Some lncRNAs control oxidative 
stress and can be used as biomarkers. lncRNA H19 is one of the 
lncRNAs that regulate cellular stress and has a regulatory role 
in cell fate and differentiation. Studies have shown that lncRNA 
H19 is expressed in hippocampal neurons and promotes apop-
tosis in these neurons. In the current study, we evaluated ex-
pression levels of lncRNA H19 in the bipolar disorder (BD) 
patients and healthy subjects.
Methods: The levels of lncRNA H19 was tested in peripheral 
blood mononuclear cells (PBMCs) of 50 BD and 50 controls by 
real-time PCR.
Results: Our data demonstrated that transcript levels of lncR-
NA H19 significant difference in BP patients compared with 
controls.
Conclusion: Our results revealed that the transcript levels of 
lncRNA H19 could be considered in neuropathobiology of bi-
polar disorder and as a good putative biomarker for individuals 
with bipolar disorder.
Keywords: Bipolar disorder, lncRNA H19, long non coding 
RNAs, biomarker
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Background and Aim: Breast cancer causes the highest relat-
ed death among women. Long non coding RNAs (lncRNAs), a 
subclass of non-coding RNAs, which are involved in significant 
functions in regulation of gene expression. However the tumor 
suppressive roles of lncRNA NPTN-IT1 has been identified in 
some cancers, its expression in breast tumors and normal tis-
sues is still unknown. In this study, we aimed to assess the ex-
pression of lncRNA NPTN-IT1 in breast tumors and normal tis-
sues, and in these contexts we investigate the potential lncRNA 
NPTN-IT1 /miRNA/mRNA axes.
Methods: The expression of lncRNA NPTN-IT1 was ana-
lyzed using real-time RCR. Also, we assessed the association 
of lncRNA NPTN-IT1 expression with demographic and clin-
icopathological information of patients. Then, a bioinformatics 
approach was used to revealed the critical lncRNA NPTN-IT1 
-mediated sponge regulatory network.
Results: lncRNA NPTN-IT1 expression was downregulated 
in both breast cancer tissues and adjacent normal tissues. Also, 
it was found that decreased expression of lncRNA NPTN-IT1 
is significantly related to early-onset menarche and late-onset 
menopause. The bioinformatics analyses proving that lncRNA 
NPTN-IT1 has function as a tumor suppressor sponge.
Conclusion: Together, these results indicate that lncRNA 
NPTN-IT1 shows a significant down expression in breast can-
cer tissues and adjacent normal tissues compared with normal 
mammary tissues. These data suggest that normal breast tissues 
can undergo tumor-related molecular changes. In silico analy-
ses show that lncRNA NPTN-IT1 plays an essential role in tran-
scriptional misregulation in various malignancies.
Keywords: lncRNA NPTN-IT1, Breast cancer, Expression, ceR-
NA
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Background and Aim: Gene therapy is a new branch of medi-
cal sciences that is a new and effective approach to the spe-
cific treatment of human genetic disorders. Gene therapy can be 
substituted for classic chemotherapy as a potentially successful 
method. Non-viral nanocarriers today with a wide variety of 
compounds and biological properties are widely used for gene 
delivery in vitro and in vivo. Liposomes are one of the trans-
mission systems that have received much attention as potential 
carriers for a wide range of therapeutic agents. Liposomes are 
capable of delivering hydrophilic and lipophilic therapeutic 
agents due to the dual properties of their constituents.
Methods: In the present study, to synthesize monolamellar li-
posomes, a lipid film hydration method was used that, during 
hydration, a pCAG-GFP-puro expression vector containing 
the GFP gene was inserted into the liposome. These plasmid-
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containing monolamellar liposomes were transferred to MCF-7 
breast cancer cell lines and finally, their toxicity was evaluated 
in cancer cells.
Results: The results indicated that these nanocarriers have the 
potential to transduce the pCAG-GFP-puro vector and have no 
toxicity effect on the cells, therefore, it can be further investi-
gated as a safe gene delivery system.
Conclusion: The results indicated that these nanocarriers have 
the potential to transduce the pCAG-GFP-puro vector and have 
no toxicity effect on the cells, therefore, it can be further inves-
tigated as a safe gene delivery system.
Keywords: Gene Therapy- Expression Structure- Therapeutic 
Agents- Nonviral Nanocarrier-Vaccination- Hydratio
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Background and Aim: Breast cancer is the most frequent ma-
lignancy in women worldwide and is curable in ~70–80% of 
patients with early- stage, non- metastatic disease . Endogenous 
retroviruses (ERVs) are remnants of ancient retroviral infec-
tions that make up 8% of the human genome. Although these 
elements are mostly fragmented and inactive, many proviruses 
belonging to the HERV-K (HML-2) family have intact open 
reading frames, some encoding for accessory genes called np9 
and rec that interact with oncogenic pathways.
Methods: In this study, we collected on 42 pairs of breast car-
cinoma and their adjacent normal tissues. After RNA extrac-
tion and cDNA synthesis, quantitative Real Time PCR were 
performed for Snail and np9 genes. Statistical analysis were 
performed using SPSS software.
Results: Increased expression of Snail and np9 genes was ob-
served in tumor samples compared to non-tumors sample.
Conclusion: Our results may imply that increased expression 
of Snail and np9 genes has an important role in breast cancer 
pathogenesis.
Keywords: breast cancer,Endogenous retroviruses (ERVs), 
EMT,Snail,np9
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Background and Aim: Despite of the inducing source, en-
dothelial cells (ECs) are key players in angiogenesis. Receiving 
the stimulating signal, they switch to activate a series of signal-
ing pathways which results in creating a new network to supply 
oxygen and nutrition for the hypoxic site which can be a neo-
plasm or a wound. Beside reported beneficial, sever drawbacks 
of cancer anti-angiogenic therapy strategies necessitate detailed 
studies decoding specific features of the process in physiologic 
versus pathologic conditions. In the present study, we have in-
vestigated EC response to coculturing with normal human fi-
broblasts or A549 tumor cells.
Methods: Human Umbilical vein endothelial cells (HUVECs) 
were cocultured differentially with normal fibroblast/A549 cells 
using transwell plates. After 24 hrs gene expression changes of 
VEGF, VEGFR1, VEGFR2, and miR-17-92 cluster were evalu-
ated using real-time RT PCR.
Results: Our results indicated a significant decline in expres-
sion of coding genes in cocultured ECs in comparison with 
single cultured ECs, while VEGFR1 significantly decreased 
in ECs cocultured with normal fibroblasts in comparison with 
A549 cocultured ECs. Furthermore, ECs cocultured with A549 
revealed a significant increase in miR-19b and miR-92a expres-
sion, the antiangiogenic members of mir-17-92 cluster, in com-
parison to normal fibroblasts.
Conclusion: Our results provide evidence of the advantage of 
using coculture systems in studying ECs function and specific 
response in the specified angiogenic environment which may 
be valuable in evaluating different features of anti-angiogenic 
anticancer strategies. Moreover, our results suggest VEGFR1, 
miR-19b, and miR-92a as potential molecular targets in specific 
anti-angiogenic cancer therapy strategies, the precise mecha-
nism of their action needs further studies.
Keywords: Endothelial cell, Angiogenesis, Coculture, VEGFR1, 
miR-17-92
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Background and Aim: Recurrent pregnancy loss (RPL), de-
fined as three consecutive pregnancy losses before 20 weeks 
from the last menstrual period, is responsible for significant 
emotional distress to the couple desiring to conceive, and affects 
approximately 1% to 2% of women. Heteromorphism of chro-
mosome 9 is the most common structural chromosomal variant 
and often considers as a normal variation with no evidence of 
any phenotypic effect of the patient. Nevertheless, some stud-
ies claim that the location of the heteromorphic region possibly 
intervenes with meiotic or mitotic events that eventually lead 
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to the development of fertilized eggs with chromosomal abnor-
malities resulting in the possibility of anembryonic pregnancy 
(blighted ovum) or RPL.
Methods: In this study, we investigated 20 phenotypically nor-
mal Iranian Azeri couples referred to the Mohaddes Medical 
Genetics Laboratory (DMMGL), having a history of recurrent 
miscarriage in the first trimester. After genetic counseling, con-
ventional cytogenetic analysis of parents was done to delineate 
the role of chromosomal abnormalities through the high-resolu-
tion G-banded karyotyping technique.
Results: Clinical, hormonal, and immunological indices of the 
couples disclosed normal phenotypes, and the ultrasound scans 
of the females showed anatomically normal uterus and ovaries. 
Chromosomal investigations of the couples provide normal kar-
yotypes with heteromorphism of chromosome 9 in at least one 
of the partners (46, XY, 9qh+ karyotypes for the males, and 46, 
XX, 9qh+ in the female partners).
Conclusion: Based on the study observations and similar stud-
ies, although the heteromorphism of chromosome 9 is often 
considered as a normal variation, however, it seems that there 
is an association between the heteromorphic region of chromo-
some 9 and anembryonic pregnancy or RPL. Thus, it looks rea-
sonable that chromosomal analysis should be strongly suggest-
ed for couples with a history of RPL to estimate whether they 
have a polymorphism in chromosome 9 heteromorphic Region.
Keywords: Recurrent Pregnancy Loss (RPL), Blighted Ovum, 
Heteromorphism, Chromosome 9, G-banded Karyotype
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Background and aim: Polycystic ovary syndrome (PCOS) is a 
common heterogeneous endocrine disorder. PCOS is associated 
with infertility, insulin resistance, and a low level of chronic 
inflammation. These patients are at risk for type 2 diabetes. 
MicroRNAs are small noncoding RNA molecules that are in-
volved in regulating gene expression. MiR-320a had contradic-
tory expression in PCOS; thus, we decided to evaluate miR-
320a and 2 its target.
Material and Method: In this case-control study, 20 healthy 
controls, 20 insulin resistance groups, 30 patients with PCOS, 
and 30 patients with PCOS and IR (PCOS + IR +) were in-
cluded. None of the subjects had received any medication and 
none of them were pregnant. Expression changes of the genetic 
factors were measured by Real-Time PCR. 
Result: The PCOS + / IR + group showed a significant decrease 
in IGF-1R and RAB5β and a 6-fold increase in miR-320a. miR-
320a was decreased in patients with PCOS compared to the 
normal group, but a significant increase in miR-320a was found 
in patients with insulin resistance (IR +). More than two-fold 

increase in IGF-1R gene was observed in patients with PCOS, 
but its level was decreased in those with insulin resistance (in 
PCOS+ IR+ and IR+ groups). RAB5β significantly decreased 
in all three groups of PCOS+, PCOS+ IR+ compared to healthy 
individuals, although the decrease was more pronounced in in-
dividuals with PCOS+ (PCOS+ and PCOS+ IR+ groups). 
Conclusion: All of these findings imply the pathological effect 
of miR-320a on insulin resistance. miR-320a may be suggest-
ed as a proposed biomarker or therapeutic target for patients 
with PCOS, and the reduction of the two genes studied has a 
direct relationship with the dramatic increase in miR-320a in 
the development of diabetes. The ROC curve study showed the 
sensitivity and specificity of 100% miR-320a with IGF-1R and 
RAB5β for the detection of prognosis of insulin resistance. The 
results showed that these three indices could be used as candi-
dates for diagnostic kits to predict the incidence of insulin re-
sistance and ultimately type 2 diabetes in women with PCOS+ 
and even healthy controls.
Keywords: microRNA, miR-320a, IGF-1R, RAB5β, insulin re-
sistance, polycystic ovary
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Background and Aim: Pancreatic cancer is the eleventh most 
common cancer around the world and due to its poor clinical 
symptoms and prognosis pancreatic cancer impose massive 
costs on every countries health system, Therefore, we decided 
to find a novel circulating lncRNA for early prediction of pan-
creatic cancer. Long non-coding RNAs (lncRNAs) have been 
recently reported to have roles in the cancer regulation and its 
cell proliferation. Here, we assessed the expression levels of 
lncRNA linc00092 in patients with pancreatic cancer compared 
with healthy individuals.
Methods: In this study, the RNA levels of lncRNA linc00092 
were investigated in 30 patients with pancreatic cancer and 30 
healthy subjects using a qPCR method.
Results: The expression level of lncRNA linc00092 was strik-
ingly increased in patients with pancreatic cancer compared to 
healthy subjects. In addition, some notable correlations were 
found between lncRNA expression levels and demographic 
data of patients with pancreatic cancer.
Conclusion: these data indicate the function of this lncRNA 
in the glycolysis system and its relation with pancreatic cancer 
progression which may be a potential biomarker for pancreatic 
cancer. Although, additional studies are needed to explore the 
specific mechanism of this lncRNA in the pathogenesis of pan-
creatic cancer.
Keywords: long non coding RNAs, linc00092, pancreatic cancer, 
biomarker
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Background and Aim: Dystrophic Epidermolysis Bullosa 
(DEB) as one of the major types of epidermolysis bullosa is a 
genetic skin disorder that encompasses a wide range of signs 
and symptoms. It is generally manifested by severe blistering, 
aplasia/hypoplasia of the skin, cheilitis, and dystrophic nails. 
DEB is caused by genetic defects in the COL7A1 gene and may 
be inherited in an autosomal dominant (DDEB) or autosomal 
recessive (RDEB) form depending on the subtype. Autosomal 
recessive dystrophic epidermolysis bullosa (RDEB) is a severe 
form of DEB that begins at birth and determined by recurrent 
blistering at the level of the sublamina densa below the cutane-
ous basement membrane. In the present study, we evaluate a 
patient with a new pathogenic mutation on the COL7A1 gene, 
which is associated with RDEB.
Methods: The study is including a 14-year-old symptomatic 
boy referred to the Mohaddes Medical Genetics Laboratory 
(DMMGL). His symptoms started with the fusion of fingers and 
toes, loss of nails, and blistering of the hands and feet. Blood 
Sample was collected from the patient and after DNA extrac-
tion, target regions captured with Nimblegen chip in the genes 
causing Epidermolysis Bullosa (1445 monogenic disease) fol-
lowed by Next Generation Sequencing. Detected variations 
were then validated using Q-PCR.
Results: One mutation c.7234C>T(p.Arg2412Ter; Hom) on the 
COL7A1 gene has been detected in homozygous status. The 
mutation has been reported for its pathogenicity. Its frequen-
cies in the normal population are very low. COL7A1-related 
Dystrophic Epidermolysis Bullosa is inherited in an autosomal 
dominant/recessive manner. The inheritance pattern of disease 
in the current patient showed an autosomal recessive pattern. 
The point mutation leads to alteration in the sequence of amino 
acids, which is expected to affect the protein’s function. We de-
tected this mutation in patient’s parents in heterozygous status.
Conclusion: The c.7234C>T(p.Arg2412Ter; Hom) mutation 
on the COL7A1 gene has a pathogenic effect on collagen VII 
protein structure.
Keywords: Dystrophic Epidermolysis Bullosa (DEB), COL7A1 
gene, Collagen VII, Pathogenic Mutation, Next Generation Se-
quencing (NGS)
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Background and Aim: Limb-Girdle Muscular Dystrophy type 
2 (LGMD2) is a rare form of muscular dystrophies accounting 
for 3% of patients with autosomal recessive LGMDs. Homozy-
gous mutations in TCAP gene are responsible for development 
of LGMD2. Affected patients may develop proximal and dis-
tal lower limb weakness and may become wheelchair bounded 
about 18 years after disease onset. In the present report we will 
discuss a case of LGMD2 in a young Iranian female patient 
diagnosed by whole exome sequencing (WES).
Methods: A 25 years old female patient presented with abnor-
mal muscular activities and laboratorial testing showed elevat-
ed range of LDH and CPK levels . After taking an informed 
consent form, 5 ml of peripheral venous blood was taken from 
patient and the DNA was extracted by salting out method. 
The sample was sent for WES by Illumina HiSeq 2000/2500 
sequencer. The FASTQ files were analyzed SeamlessTM soft-
ware. Variants with allele frequency lesser than 1% and those 
variant which were considered to have high impacts were ana-
lyzed.
Results: A homozygous mutation in TCAP gene (c.14_15del 
p.Glu5AlafsTer11) was detected. According to American col-
lage of Medical Genetics (ACMG) criteria, the variant was 
likely
Conclusion: Whole exome sequencing can help diagnosis of 
rare neuromuscular diseases including muscular dystrophies. 
The present report demonstrated a novel mutation in a causa-
tive gene for LGMD2.
Keywords: Limb-Girdle Muscular Dystrophy; Whole exome se-
quencing; Mutation
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Background and Aim: The antisense non-coding RNA in the 
INK4 locus (ANRIL) is a long non-coding RNA (lncRNA) 
whose contribution in several human disorders has been veri-
fied.
Methods: In the current projects, we genotyped two single 
nucleotide polymorphisms (SNPs) in this lncRNA (rs1333045 
and rs1333048) in a population of Iranian patients with bipolar 
disorder (BP), major depressive disorder (MDD), and metham-
phetamine addiction.
Results: The rs1333045 was associated with methampheta-
mine addiction in recessive and multiplicative models (OR 
(95% CI) = 1.867 (1.211–2.877), adjusted p value = 8.75E−03 
and OR (95% CI) = 1.415 (1.089– 1.839), adjusted p value = 
1.87E−02 respectively). The rs1333048 was associated with 
methamphetamine addiction in codominant model (A/A vs. 
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C/C: OR (95% CI) = 0.195 (0.114–0.336), adjusted p value = 
2.44E−09) and in other inheritance models. The rs1333045 was 
not associated with risk of BP I in any inheritance model. How-
ever, the rs1333048 was associated with BP I in co-dominant 
model (A/A vs. C/C: OR (95% CI) = 0.499 (0.286–0.870), ad-
justed p value = 2.53E−07) and in other inheritance models. 
In BP II cohort, we detected significant associations between 
both SNPs and risk of disorder in all inheritance models. In 
co-dominant model, these associations were detected just be-
tween homozygotes (T/T vs. C/C (rs1333045); A/A vs. C/C and 
(rs1333048)). The rs1333045 was associated with MDD in re-
cessive model (OR (95% CI) = 2.221 (1.173–4.207), adjusted 
p value = 0.026). The rs1333048 was associated with MDDs 
in dominant, recessive, and multiplicative models. The selected 
SNPs were not in linkage disequilibrium (D′ statistic 0.23, r2 = 
0.05). Haplotype analyses have shown that T A haplotype block 
(rs1333045 and rs1333048 respectively) significantly decreases 
risk of addiction, BP I, BP II, and MDD. Besides, the C C hap-
lotype decreases risk of addiction, BP II and MDD. Finally, the 
T C haplotype increases risk of BP I, BP II, and MDD.
Conclusion: Based on the above-mentioned data, the selected 
ANRIL SNPs or other SNPs in linkage disequilibrium with 
them might confer risk of neuropsychiatric disorders. Taken 
together, ANRIL can be regarded as a risk locus for these con-
ditions.
Keywords: Antisense non-coding RNA in the INK4 locus . AN-
RIL . rs1333045 . rs1333048 . Bipolar disorder . Major depres-
sive disorder . Methamphetamine addiction
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Background and Aim: Infertility is defined as inability to get 
pregnant after at least one year of unprotected sex pursuant to 
World Health Organization (WHO) definition. According to 
WHO reports about 70 million couples suffer from infertility all 
over the world. Prolonged generation of ROS leads to oxidative 
stress which has a negative impact on sperm quality, especially 
membrane integrity, and apoptosis stimulation. Oxidative stress 
occurs from an imbalance between systemic ROS production 
and the ability to detoxify ROS by mechanisms such as anti-
oxidant defenses. However, antioxidants should not completely 
eliminate ROS because some ROS are needed for normal re-
productive functions. In this study, we have measured expres-

sion levels of ROMO-1, SALF, DDIT-4, OGG-1, BAX, BCL-2, 
BCL-X genes that are involved in the production of Reactive 
Oxygen Species in sperms of oligospermia patients
Methods: At the first, sperm samples were obtained from 15 
oligospermia patients. After liquefying and initial washing of 
semen samples, crucial investigations were done like confirma-
tion of oligospermia and characteristic criteria such as sperm 
morphology and motility. Then each sample was divided into 
two groups. For one group, isolation of normal cells from ap-
optotic cells was done using a negative selection of the MACS 
technique by targeting annexin v as an apoptotic cell surface 
marker. After isolation of RNAs from sperm samples of two 
groups, the expression levels of ROMO-1, SALF, DDIT-4, 
OGG-1, BAX, BCL-2, BCL-X genes were measured using 
quantitative real time-PCR.
Results: The results indicated that expression levels of ROMO-
1, SALF, DDIT-4, OGG-1, BAX, BCL-2, BCL-X genes differ 
before and after MACS. Apoptotic genes and ROS production 
genes shows statistically low expression after MACS (p<0.05).
Conclusion: Our study indicated that the MACS technique sep-
arates apoptotic cells and sustains normal cells. Using quality 
and healthy sperms increase the IVF success rate and it seems 
separation of healthy sperms by the MACS technique is more 
reliable. Many studies are needed to isolate healthy sperms by 
other criteria that may influence IVF success
Keywords: Oligospermia, Apoptosis, ROS
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Background and Aim: Glioblastoma multiforme (GBM) is one 
of the most common and aggressive types of malignant central 
nervous system tumors. Common multivariate therapies such as 
surgery, radiation therapy and chemotherapy cannot control this 
tumor well. The most invasive one is Grade 4 or GBM. Since 
some cancers have genetic conditions and genes are involved, 
the Next Generation Sequencing (NGS) technique is used for 
gene sequencing and diagnosis. Using this technique, molecular 
properties of the tumors are obtained. The miRNAs are a group 
of non-coding 18-25 nucleotide RNAs that have been kept in 
terms of evolution. The main symptoms of cancer such as cellu-
lar differentiation, cellular proliferation, cellular cycle, cellular 
survival and cellular invasion are regulated by miRNAs
Methods: In this study, RNA extraction from both GBM tis-
sue and normal brain tissue was done. After qualitative evalua-
tion, cDNA synthesis was performed. Next, samples were sent 
to China for next generation sequencing. After the analysis of 
responses, one of miRNA; miR-490-5P, which has various roles 
in other cancers, was selected from the list of miRNAs. The 
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primer was designed and real-time PCR technique was used for 
confirming.
Results: After sequencing, the results were evaluated using 
bioinformatics software. Considering the increase and decrease 
of microRNAs expression in the healthy and patient samples, 
the desired miRNA was selected. We confirm that the expres-
sion of miR-490-5P is increased in GBM tissue, in comparison 
with normal brain tissue and significant relationship was found 
between gender and age
Conclusion: Increasing the expression of miR-490-5P can play 
a role in GBM by affecting gene targets and routes and a role in 
the diagnosis of glioblastoma as a marker and recognizing early 
stages of the disease
Keywords: Glioblastoma Multiforme, MicroRNA sequencing. 
Next Generation Sequencing, Real-time PCR
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Background and Aim: Glycogen storage disease type III 
(GSDIII) is a rare autosomal recessive disorder caused by de-
ficiency of the glycogen debranching enzyme. (amylo-1,6-glu-
cosidase, 4-alpha-glucanotransferase (AGL)) activity. GSD III, 
also known as Forbes or Cori's disease, is characterized by the 
accumulation of abnormal glycogen in the liver and muscles.
Methods: We collected 5-mL of peripheral blood from a pa-
tient presenting GSD symptoms. DNA was isolated using salt-
ing out method. The coding region and intron–exon boundaries 
of the AGL were amplified using PCR. PCR purification and bi-
directional Sanger sequencing of the PCR products were done.
Results: We identified a novel substitution; c.3682C>T, 
p.Arg1228X. According to the insilico analysis we suggest the 
variation is probably damaging.
Conclusion: A novel mutation in the AGL gene, c.3682C>T in 
an Iranian affected person was identified. This mutation affects 
the C-terminal region of the protein. Mutation of this region 
disrupts glucosidase activity of the enzyme. It should be con-
sidered in genetic assessment of the patients suffering GSD in 
Southwest of Iran.
Keywords: GSDIII, AGL, c.3682C>T, Southwest of Iran
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Background and Aim: Czech dysplasia (CD) metatarsal type 
is an autosomal-dominant disorder characterized by early‐onset 
progressive pseudorheumatoid arthritis, platyspondyly, normal 
height, short third and fourth metatarsals, and the absence of 
ophthalmological problems or cleft palate. CD is caused by mu-
tations in the COL2A1 gene. The COL2A1 gene provides in-
structions for making one component of type II collagen, called 
the pro-alpha1 (II) chain. The aim of this study was to explore 
the molecular mechanism of Czech dysplasia in three affected 
patients from a single family.
Methods: Whole exome sequencing (WES) was utilized to 
identify the disease-causing mutation in the affected proband. 
Subsequently, Sanger sequencing was performed for the patient 
and her family members in order to confirm the detected muta-
tion.
Results: Obtained results revealed a novel heterozygous mis-
sense mutation c.C424T:p.P142S in the COL2A1 gene of 
proband studied. This mutation was confirmed by Sanger se-
quencing in the patient and her affected mother and brother and 
segregated with the autosomal dominance inheritance pattern 
of CD. Furthermore, genotype-phenotype correlation analysis 
confirmed the disease-causing nature of the mutation found.
Conclusion: Totally, current report uncovered one rare novel 
pathogenic missense mutation in COL2A1 gene in the family 
studied. It can also aid to conduct genetic counseling, prena-
tal diagnosis and clinical management of these types of genetic 
disorders.
Keywords: Czech dysplasia, COL2A1, missense mutation, ge-
netic counseling
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Background and Aim: Charcot-Marie-Tooth (CMT) disease 
is the most common hereditary peripheral neuropathy. CMT af-
fected patients manifest symmetric, slowly progressive distal 
motor neuropathy of the arms and legs usually beginning in the 
first to third decade which is resulting in weakness and atrophy 
of the muscles in the feet and/or hands. The affected patients 
typically have distal muscle weakness and atrophy, weak an-
kle dorsiflexion, depressed tendon reflexes, and pes cavus foot 
deformity. Genetically, CMT is a heterogeneous group of he-
reditary polyneuropathies. To date, more than 80 different genes 
are associated with CMT. This disease is classified to nine ge-
netic subtypes CMT1, CMT2, CMT3, CMT4, CMT5, CMT6, 
CMTDI, CMTRI and CMTX. CMT4 is an autosomal recessive 
demyelinating type. CMT4C, as one of the CMT4 subtypes, is 
caused by mutations in the SH3TC2 gene which is expressed in 
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the nervous tissues, and localized to the plasma membrane and 
the perinuclear recycling compartment in Schwann cells.
Methods: In this study, next generation illumina sequencing 
was used to enrich all exons of 280 genes involved in neuro-
muscular diseases in proband. To confirm the mutation found, 
Sanger sequencing was performed.
Results: We have identified a novel homozygous nonsense mu-
tation C2860T:p.R954X in the SH3TC2 gene. In addition, her 
parents were heterozygote for this mutation. Carrier detection 
of other family members was performed, as well.
Conclusion: In general, this study uncovered a novel frame-
shift insertion mutation in SH3TC2 gene in the family studied 
and such studies may help to conduct genetic counseling and 
prenatal diagnosis for individuals at the high risk of CMT.
Keywords: Charcot Marie Tooth, SH3TC2, nonsense mutation, 
genetic counseling.
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Background and Aim: Long non-coding RNAs or LncRNAs 
(over 200 bp) are a type of non-coding RNAs. They play an im-
portant role in central cellular processes such as transcriptional 
regulation and post-translational processes. In addition, LncR-
NAs represent potential effects on tumor suppressor pathways. 
On the other hand, Breast cancer is one of the most common 
perilous cancers among women accompanied with high mortal-
ity rates which threatens life of women in all over the world.
Moreover, Hypericin as an antibiotic and antiviral agent has 
apoptotic, cytotoxic and suppressive effects on tumor cell lines. 
Therefore, this study was planned to investigate the effects of 
Hypericin apoptosis and toxicity on lncRNAs on MCF-7 cell 
line as a human breast cell line.
Methods: MCF-7 cells cultured in DMEM medium were treat-
ed with different concentrations of hypericin for 24 to 48 hours. 
To obtain appropriate concentration of cancer cells, MTT kit 
was used, then cell viability was measured ELIZA reader in 
wavelength 570 nm. To determine apoptosis, Annexin V/Pro-
pidium Iodide assay was applied. Purification of RNA using 
TRIZOL reagent was done which followed by next generation 
sequencing of lncRNA; using rRNA-depletion approach and 
the data was analyzed for lncRNAs expression by multiple soft-
wares and paths.
Results: Over 20 million reads were sequenced for each sample. 
DE (Differential Gene Expression) analysis showed significant 
differential expression in 80 lncRNAs between the control and 
treated samples. This study showed some of the most impor-
tant pathways for overexpressing lncRNAs XBP1(S) activating 
chaperone genes and pre-NOTCH process with DNAJC3, SSR1 
and POGLUT1 target genes. In addition, it was indicated that 
SMAD Signaling and Effects of PIP2 hydrolysis with TGIF1 

and PRKCQ target genes were the most well-known pathways 
for downregulated lncRNAs.
Conclusion: All of these factors increased apoptosis and de-
creased the cell cycle, resulting in the removal of the cancer 
cells.
Keywords: Breast cancer, Hypericin, LncRNAs, MCF-7, RNA 
Sequencing, NGS.
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Background and Aim: Imatinib mesylate (IM) is a Bcr-Abl1- 
targeting drug at the forefront of the CML patients treatment. 
Resistance to IM has been attributed to multiple mechanisms 
including BCR-ABL dependent and independent mechanisms. 
The mutations are the most important factor in development 
of imatinib-resistance in CML patients. The present study was 
designed to evaluate the type and frequency of kinase domain 
(KD) mutations in Iranian CML patients, and also the effects of 
these mutations on clinical outcomes.
Methods: We analyzed 10 different type of the BCR-ABL1 ki-
nase domain mutations using ASO-PCR method in 63 resistant 
patients to imatinib . The median duration of imatinib treatment 
was 36 months ranging from 10 to 60 months. Overall survival 
(OS) was calculated from the initiation of imatinib therapy to 
death from any cause. Time to progression was determined as 
the time from the start of imatinib treatment until the start of the 
evolution of advanced phase CML, loss of CHR or complete 
CyR, or death. OS and progression-free survival (PFS) were 
measured by using Kaplan-Meier method. The study was ap-
proved by the Pasteur Institute of Iran Ethical Committee (IR.
PII.REC.1397.56).
Results: In this study, 27 of 63 (42.85%) resistant patients had 
mutations from 10 different type . The most common muta-
tion was H396R( 18 patients, 28.57%) in A-loop,the frequency 
of other mutations were: E355G(9.52%); G250E, E255K and 
Y253H (6.4%); T315I (4.76%);M244Vand M351T (3.2%); 
E255V and Y253F(1.6%). 11 of 63 (17.46%) patients had two 
or more mutation. The OS from the start of IM treatment was 
not significantly different (P=0.08) between the patients with 
and without mutations. PFS from the start of IM treatment was 
correlated significantly with the presence of mutations (P= 
0.03).
Conclusion: we conclude that BCR-ABL mutations are associ-
ated with the resistance in Iranian population and the patients 
with mutation are in risk of disease progression. Identification 
of KD mutations is necessary in order to manage alternative 
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treatment in such CML patients
Keywords: BCR-ABL1, Chronic myeloid leukemia, Imatinib, 
Clinical outcome
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Background and Aim: The cardiovascular diseases are one of 
the most common causes of the deaths that occurred in develop-
ing countries and also they can cause one-third of all deaths in 
Iran and other countries throughout the world. The risk factors 
for cardiovascular diseases are divided into two categories; the 
variable risk factors and the non-variable risk factors. The vari-
ables are high blood pressure, hyperlipidemia, diabetes melli-
tus, smoking, sedentary life, obesity, stress, etc. while the non-
variables include the males, elders, black races and genetics. 
Recently many have been performed to assess the relationship 
between the higher eosinophilia and allergy levels with the inci-
dence, progress, and severity of the cardiovascular diseases but 
the exact correlation between these two still remains to be un-
derstood. The current study was designed to measure the levels 
of allergy and immune system performance amongst patients 
with cardiovascular diseases in Sirjan medicals centers.
Methods: This case-control study was carried out employing 
42 cardiovascular patients randomly selected among those ad-
mitted to the medical centers of Sirjan University of Medical 
Sciences in 2017-2018 as the case and 52 healthy individuals 
without any history of allergy and parasitic infections as the 
control group. A questionnaire including some questions such 
as age, sex, smoking status, Familiar inheritance, etc. was com-
pleted by each participant after written consent was taken. 7 
ml blood was taken from each participant for the CBC meas-
urements and sera were extracted from the rest for IgE using 
ELISA.
Results: There was a significant relationship for the variables 
such as the family history of cardiovascular disease (P<0.01), 
diabetes (P<0.02), hyperlipidemia (P<0.001), high blood pres-
sure (P<0.001) and physical activity (P<0.001) between the 
case and the control groups. The mean IgE titer in the case 
group was 85.3 and 92.44 in the control group. The mean eo-
sinophilia level in peripheral blood was 3.65 in the case and 
1.73 in the control group. The differences between the IgE and 
eosinophilia levels in the case and the control groups were sta-
tistically significant (P<0.001).
Conclusion: It can be concluded that the higher amounts of 
IgE Antibody and the eosinophilia with genetic factors can be 
considered in incidence, severity and the progress of different 
types of cardiovascular diseases so that the cardiologists can 
rely on the role of these variables in the diagnosis of cardiovas-
cular diseases.
Keywords: Eosinophilia, Genetics Factors, Cardiovascular Dis-
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Background and Aim: Atherosclerosis is a chronic inflamma-
tory disease that accounts for a significant percentage of world-
wide annual deaths. SIRT1 has a protective effect against ath-
erosclerosis. SIRT1 is involved in many cellular processes such 
as senescence, oxidative stress and inflammation. Magnesium 
is essential for normal function of endothelial cells and vascu-
lar smooth muscle. Although the anti-atherosclerotic effect of 
SIRT1 and magnesium is known, the effect of magnesium on 
SIRT1 in atherosclerosis is still unknown. The aim of this study 
was to investigate the effect of magnesium treatment on SIRT1 
expression in atherosclerotic patients.
Methods: This study was a randomized, double-blind and 
placebo-controlled trial. 40 patients with coronary stenosis 
(50-70%) were selected from cardiology department of Shahid 
Mohammadi hospital, Bandar Abbas, Iran and randomly divid-
ed into two groups of placebo (n=20) and magnesium sulfate 
treated (n=20). The subject received placebo or magnesium sul-
fate 300 mg/day for 3 months. The mRNA expression level of 
SIRT1 gene was evaluated with Real time PCR at baseline and 
at the end of treatment.
Results: mRNA expression level of SIRT1 was not significant-
ly different between magnesium treated and placebo groups 
(p>0.05).
Conclusion: our finding indicated that magnesium sulfate ad-
ministration at dose of 300 mg/day for 3 months could not af-
fect expression level of SIRT1. However increase the dose or 
the time magnesium sulfate treat may increase the expression 
level of SIRT1 and could improve the risk factors of Athero-
sclerosis.
Keywords: Magnesium sulfate, Atherosclerosis, SIRT1
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Background and Aim: Benign Prostatic Hyperplasia (BPH) 



129

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

and Prostate cancer are common clinical complications in urol-
ogy. Recent studies have demonstrated that estrogen receptor 
signaling pathways may be important in the development and 
maintenance of BPH and Prostate cancer. Estrogen and Selec-
tive Estrogen Receptor Modulators (SERMs) have shown a po-
tential role in promoting or inhibiting prostate proliferation in 
BPH and Prostate cancer. The aim of this study is to investigate 
the effect of estrogen on DLGAP5 and ANGPT-2 genes expres-
sions in Prostate Cancer-3 (PC3) cell lines.
Methods: In this study, prostate cancer cells of the PC3 cell 
line were cultured in DMEM medium with 10% bovine serum. 
Cells were treated at 24, 48 and 72 hours intervals. The cells 
were exposed to concentrations of 10, 20, 30, 40, 50, 60, 70, 
80, 90, 100 nµ of Estrogen hormone and the cell growth was 
measured by MTT colorimetric method.
Results: By increasing the concentration of Estrogen hormone, 
and time-dependently, while increasing the induction of apop-
tosis, the bioavailability of the cells and the expression level of 
ANGPT-2 and DLGAP5 genes decreased. The maximum Effect 
was gained by 100 nµ of Estrogen hormone and 72 hours after 
treatment of the cells.
Conclusion: Estrogen hormone, in a dose-dependent and time-
dependent manner, decreases cell growth, increases induction 
of apoptosis and reduces the expression of these genes exam-
ined in PC3 cells. According to the current evidence, Estrogen 
hormone can act as an anti-cancer agent.
Keywords: Estrogen hormone, PC3 cell line, DLGAP5, AN-
GPT-2

P-216: Association study between polymorphisms in MIA3, 
SMAD3, SELE, CETP, LIPG and tRNAThr genes, and 
Coronary Artery Disease (CAD)

Sima Rayat1, Saeid Morovvati2*

1. Depaetment of Genetics, Faculty of Basic Sciences, Islamic Azad 
University, Science and Research Branch, Tehran, Iran
2. Depaetment of Genetics, School of Advanced Sciences and 
Technology, Islamic Azad University of Medical Sciences, Tehran, 
Iran
Email: simarayat@gmail.com

Background and Aim: One of the main reasons of mortality in 
the world is cardiovascular diseases, and coronary heart disease 
(CAD) is the most common heart disease that occurs as a result 
of coronary artery stenosis and atheroma plaque formation. Ac-
cording to the definition of World Health Organization, CAD 
refers to cases with ≥50% luminal stenosis of any coronary ves-
sel. CAD is a multifactorial disease which genetic and environ-
mental factors are involved in it. Several studies has shown as-
sociation between some polymorphism in different genes with 
CAD. Finding this association can be used in order to early di-
agnosis and prevention of CAD.
Methods: 100 CAD patients with ≥50% luminal stenosis of 
any coronary vessel as case group and 100 healthy individu-
als as control group were selected. After DNA extraction by 
a standard extraction kit, the polymorphisms were evaluated 
by ARMS-PCR and PCR-RFP methods. Sanger sequencing 
method was used to confirm the findings. In this study asso-
ciation between rs17228212 in SMAD3 gene, rs17465637 in 

MIA3 gene,rs3917406, rs1805193 and rs5355 in SELE gene, 
rs5882 and rs708272 in CETP gene, rs2000813 in LIPG gene, 
rs193303002 in tRNAThr and the risk of CAD were evaluated.
SPSS was used for statistical analysis. Frequency of differ-
ent genotypes of the polymorphism was analyzed using chi-
squared (χ2) test.
Results: The results of this study show that there is no significant 
association between rs17228212, rs17465637, rs193303002, 
rs1805193, rs708272 and rs2000813 and risk of CAD in the 
studied patients. But there is significant association between 
rs5355 (p=0.03), rs3917406 (p=0.02), and rs5882 (p=0.007), 
and risk of CAD.
Conclusion: Our results, according to previous studies con-
firmed although there was no direct association of CETP activity 
with CETP polymorphisms, our findings revealed a significant 
interaction between CETP SNPs and CETP activity for affect-
ing HDL-C levels. The SELE gene is a known cell adhesion 
molecule with a significant role in inflammation. Mounting evi-
dence has suggested inflammation as an important component 
in the pathological process of coronary atherosclerosis. Studies 
about possible linkage between SELE gene polymorphisms and 
the development of CAD are conflicting. We have found a sig-
nificant association between polymorphisms of SELE gene and 
risk of CAD.
Keywords: CAD, Atherosclerosis, Atheroma, plaque, Thrombo-
sis, Polymorphism
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Background and Aim: Intellectual disability (ID) is the most 
common neurodevelopmental disorder characterized by sig-
nificant limitations in intellectual functioning and adaptive be-
havior, including conceptual, social and practical skills; arising 
prior to age 18. In recent years, many causative ID mutations 
have been identified in genes coding for proteins involved in 
chromatin remodeling. A recent study reported 13.3% of ID-
related genes involved in epigenetic transcription regulation. 
KDM6A, lysine-specific demethylase 6 A, also known as UTX, 
is a histone remodeler which mediates removal of repressive 
trimethylation of H3K27 to establish transcriptionally permis-
sive chromatin. Mutations in KDM6A results in syndromic and 
non-syndromic forms of ID.
Methods: In this study, we performed transcriptome analysis 
in order to identify biological processes and molecular path-
ways underlying ID disease, using RNA-Seq technique which 
has numerous applications within the scope of transcriptome 
analysis including: quantification of gene expression, detection 
of differentially expressed genes, identification of novel mRNA 
isoforms, and of alternative‐ splicing events.
Results: We examined a family with mutation in KDM6A. 
Of all 591 differentially expressed genes (q-value< 0.05, fold 
change >1.5) between patients and controls, 428 genes were 
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upregulated and 163 genes were downregulated. Based on gene 
ontology analysis, the most significant altered pathways were 
peptide chain elongation, eukaryotic translation and elongation, 
nonsense mediated mRNA decay independent of the exon junc-
tion complex, formation of a pool of free 40s subunits (small 
subunit of ribosome) and acetylation.
Conclusion: Our results suggest KLF4, GFI1 and YY1 as up-
stream regulators which their role in ID is firmly established. 
These findings may provide important clues toward deciphering 
ID disease.
Keywords: intellectual disability, transcriptome analysis, mo-
lecular pathways, RNA-Seq, KDM6A
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Background and Aim: Colorectal cancer (CRC) imposes great 
health burdens around the world. Growth factors contribute to 
cell growth, differentiation, angiogenesis, and most importantly 
tumor formation in many types of cancers. Natural antisense 
transcripts (NATs) are inclusively expressed in the genome and 
are predicted to play a major role in cancer progression. The 
present study aimed at evaluating the relationship of fibroblast 
growth factor 10 (FGF10) and FGF10AS expression with clin-
icopathological features in CRC progression.
Methods: This study was navigated on 150 CRC tumor tissues 
and 150 adjacent non-tumor tissues according to the inclusion 
and exclusion criteria. The expression levels of FGF10 and FG-
F10AS were evaluated by the strand-specific real-time quan-
titative polymerase chain reaction (RT-qPCR). Immunohisto-
chemistry analysis was performed systematically for evaluating 
FGF10 expression. The collected data were analyzed using 
Prism 8.02 and SPSS 23.
Results: A significant increase and decrease in expression lev-
els were observed in FGF10 (P< 0.0001) and FGF10AS (P> 
0.01) in tumoral tissues, in comparison with the adjacent nor-
mal tissues. Besides, overexpression of FGF10 and diminution 
in FGF10AS expression were strongly correlated with the TNM 
stage (P< 0.0051 and P< 0.02, respectively) and vascular inva-
sion (P< 0.03 and P< 0.01, respectively). Moreover, the area un-
der the ROC curve for the prognostic value of FGF10 was about 
0.89 (95% confidence interval, 0.877–0.941). The results of 

linear regression analysis confirmed a negative correlation be-
tween FGF10 expression and its antisense transcript (r= -0.02).
Conclusion: The correlation between the expression levels of 
FGF10 and FGF10AS in tumor tissues and the adjacent normal 
tissues suggested that sense and antisense FGF RNAs could be 
significant prognostic biomarkers for elevating survival rates 
and treatment improvement.
Keywords: Fibroblast growth factor 10, Long non-coding RNA, 
Colorectal neoplasms, biomarker
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Background and Aim: Breast cancer is the second leading 
cause of cancer deaths in women. miRNAs are small non-
encoding molecules that regulates cellular processes and their 
expression is dysregulated in human cancer through various 
mechanisms. miR-5584 has been associated with an increased 
risk in some disease, However its function and expression in 
breast cancer has not been studied yet. The aim of our study is 
to evaluate miR-5584 expression in breast cancer and associa-
tion with clincopathological factors.
Methods: In this case-control study, 35 FFPE tumoral tissues 
of breast cancer and 35 non-tumoral adjacent tissues were en-
rolled. Followed were informed consent and completing clini-
cal information for all samples. Total RNA was extracted and 
specific complementary DNA (cDNA) for miRNA was synthe-
sized, afterwards the relative gene expression for miR-5584-5p 
was determined using qRT-PCR and evaluated by 2^(-∆∆ct) 
method. Finally, the expression pattern was analyzed by statis-
tical analysis.
Results: The results indicated that, the average of miR-5584 
relative expression was significantly higher in tumor tissues 
compared to adjacent non-tumoral and there was statistically 
a significant difference between them with a 95% confidence 
level (P=0.001). The results also indicate a significant increase 
in expression of lymph node metastasis tissues (P = 0.03). In 
this study, the up-regulation of miR-5584 was observed in tu-
mor grade 2 and 3(P = 0.01).
Conclusion: The results of recent study have revealed miR-
5584-5p may function as an oncogene in breast cancer. There-
fore elevation of the expression miRNA is associated with 
increased cell proliferation and invasion. Overexpression of 
miR-5584-5p could contribute to the pathogenesis of breast 
cancer.
Keywords: miR-5584-5p, breast cancer, metastasis, gene expres-
sion

P-220: Impact of polymorphisms in CYP3A5 and CYP2D6 
genes and smoking on imatinib response, cytogenetic re-
lapse in patients with chronic myeloid leukemia on imatinib
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Background and Aim: Despite supreme results of Imatinib 
(IM), almost 40% of CML patients do not achieve favorite re-
sponse and some, who response well, afterwards may develop 
resistance to imatinib leading to recurrence or progression of 
the disease. Little is known about the impact of polymorphisms 
in the genes coding for imatinib (IM) metabolizing enzymes 
on predicting imatinib response and also cytogenetic relapse in 
patients with CML.
Methods: The study protocol was approved by Pasteur Institute 
of Iran Ethics Committee (IR.PII.REC.1397.56). In this study, 
115 CML patients (57 IM resistant and 58 IM good responders; 
including 28 patients with cytogenetic relapse and 30 patients 
without cytogenetic relapse) were involved. The median dura-
tion of follow-up after commencing imatinib was 50 months. 
The molecular response assessment was carried out by qRT-
PCR according to log reduction international scale (SI) as the 
ratio of BCR-ABL1 transcripts to ABL1 transcripts ≤ 0.1% in-
dicated major molecular response (MMR). Cytogenetic relapse 
was defined as the existence of Ph+ chromosome metaphases or 
loss of complete cytogenetic response (CCyR) in patients who 
had previously acquired CCyR based on their clinical files. The 
genotyping of CYP3A5*3 (A6986G), CYP3A5*6 (G14690A) 
and CYP2D6*4 (G1934A) polymorphisms were done using 
PCR-RFLP method.
Results: The CYP3A5*6, CYP3A5*3 and CYP2D6*4 mutant 
genotypes frequency significantly were different between Non- 
responder and responder patients as the achieving of molecu-
lar response was lower in patients with mutant allele than to 
wild types (P= 0.03; P= 0.01, P= 0.009 and OR= 3.1, OR= 11 
respectivly). None of CYP3A5*6 and CYP3A5*3 genotypes 
were related with cytogenetic relapse but GA+AA genotype 
(Dominant model) for CYP2D6*4 (G1934A) polymorphism 
significantly were associated with cytogenetic relapse (OR= 
3.2; 95% CI 1.35- 7.2, P= 0.02). The cigarettes smoke increased 
imatinib resistance in non- responders than to responders but 
had not impact on cytogenetic relapse.
Conclusion: In the all of polymorphisms the patients with 
mutant genotype had lower rate in achieving of molecular re-
sponse. CYP2D6*4 polymorphism significantly increased the 
risk of cytogenetic relapse (3 fold). The smoke as synergestic 
factor increased IM resistance.
Keywords: Cytogenetic response, Chronic myeloid leukemia, 
CYP3A5, CYP2D6, Imatinib
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Background and Aim: Glanzmann Thrombasthenia (GT) is the 
most common and one of the most complex platelet adhesion 
disorders. Interleukin 1 families (IL-1) are the most influencing 
pro inflammatory cytokines. In the intron 2 region of IL1RN 
gene, a variable number tandem repeat (VNTR) sequence of 
86 base pairs exists. Recently, evidence has demonstrated that 
polymorphism in IL-1 has a key role in the development and 
progression of numerous diseases Thus the aim of current study 
was to find out the possible association between IL1RN VNTR 
polymorphism and GT.
Methods: In a case-control study we compared the IL1RN pen-
taallelic variable number of tandem repeats (VNTR) polymor-
phisms in 33 GT patients and 100 controls randomly sampled 
from the general population.
Results: we found 5 different types of alleles in patient 
group:IL1RN*1 (4 repeats, 420-bp), IL1RN*2 (2 repeats, 240-
bp), IL1RN*3 (5 repeats, 498-bp), IL1RN*4 (3 repeats, 326-
bp) and IL1RN*5 (6 repeats, 595-bp), The results illustrated 
that the VNTR polymorphism of IL1Rn gene has significantly 
increased the risk Glanzman Trombastenia (OR, 2.8 [95% CI, 
1.7 to 8.8]; P = 0.0000). The results showed that carriage of 
IL1RN VNTR allele has positive association with GT suscep-
tibility.
Conclusion: Our data suggest that VNTR IL1RN polymor-
phism may be associated with the risk of GT in a sample of 
Iranian population. Larger studies with different ethnicities are 
needed to find out the impact of IL1RN VNTR polymorphism 
on risk of developing GT.
Keywords: Glanzmann, Thrombasthenia, ILRN, VNTR
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Background and Aim: The importance of cancer stem cells 
(CSCs) in initiation and progression of breast cancer has been 
well established. This population of cells is characterized by 
high expression of CD44 and low expression of CD24. How-
ever, the relative abundance of CD24 and CD44 transcripts in 
breast cancer tissues and adjacent non-cancerous tissues (AN-
CTs) has not been quantified yet.
Methods: In the present investigation, we assessed expression 
of CD24 and CD44 at transcript level in breast cancer tissues 
and ANCTs in association with clinical determinants of pa-
tients’ outcome and parameters that predict response to thera-
peutic options.
Results: There was no significant difference in expression of 
CD24 and CD44 in breast cancer tissues compared with AN-
CTs (Expression ratios: 1.03 and 0.84, P values: 0.92 and 0.61, 
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respectively). However, CD44 expression was associated with 
tumor size in a way this gene was up-regulated in all of small 
sized (≤2 cm) tumors compared with the corresponding ANCTs 
(P value=0.04). Besides, CD44 expression was significantly 
higher in tumors with extracapsular nodal extension compared 
with those without extension (P=0.04). Expression of CD24 
was higher in grade 3 tumors compared with grade 2 tumors 
(P=0.04). Expression levels of CD24 and CD44 were correlated 
with each other in ANCTs but not in tumoral tissues.
Conclusion: The current study shows another aspect of CSC 
markers in the development of breast cancer.
Keywords: CD44, CD24, breast cancer
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Background and Aim: Gastric cancer is a multifactorial dis-
ease. One of the environmental risk factors involved in the de-
velopment of gastric cancer is the role of Helicobacter pylori 
infection. ᵦ-catenin is a dual protein in humans encoded by the 
CTNNB1 gene and is involved in the regulation and coordina-
tion of cell adhesion and transcription. The aim of this study 
was to investigate the effect of anti-cancer properties of bee 
propolis extract on ᵦ-catenin gene expression on AGS cell line.
Methods: First, bee propolis was extracted and the materials 
used in the cell culture process were aliquoted. Then, trypsini-
zation of AGS cells with bee propolis extract at concentrations 
(800 and 1200 µg / ml) in 48 hours, RNA extraction, Cdna syn-
thesis and finally Real Time PCR and statistical data analysis 
were performed, respectively.
Results: The studies performed in this study showed that the 
ᵦ-catenin gene had a significant decrease in concentrations (800 
and 1200 µg / ml) over a period of 48 hours, with the highest 
decrease being related to the concentration (800 µg / ml). It was 
statistically significant.
Conclusion: According to these results, ᵦ-catenin gene under a 
period of 48 hours under the influence of bee propolis extract 
showed a significant decrease and affected the progression of 
AGS cells to cell death and these results can be used by knowl-
edge-based companies to produce The drug with bee propolis 
extract in appropriate concentrations to improve and control the 
progression of the disease in patients with gastric cancer.
Keywords: ᵦ-catenin, AGS cells, bee propolis
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Background and Aim: Primary brain tumors originate from 
neuroepithelial tissue (astrocyte-oligodendrocyte-microglia-
ependymal cells, etc.) and usually appear in the posterior cra-
nial cavity in children and in the anterior two-thirds of the adult 
cerebral hemisphere. However, these types of brain tumors can 
affect any part of the brain as well. Glioblastoma multiforme 
is the most common and malignant primary brain tumor. One 
of the promising sites in which thiosemicarbazones compounds 
are being developed is their use against cancer. Their antitumor 
activity is very distinct and highly dependent on the biological 
type of tumor cells.The purpose of this study was to Evalua-
tion of alternations in AkT gene expression in the T98G Glio-
blastoma cell line under treatment with thiosemicarbazones 
complexes(Ni)
Methods: In this study, Ni thiosemicarbazones complexes were 
prepared with 104 and 100.5µM concentrations. The adenocar-
cinoma T98G cell line was treated by Ni in these groups after 
cell passage. Then RNA extraction and cDNA synthesis were 
performed and the expression of Akt gene in the PI3 Kinase / 
AkT signaling pathway and GAPDH gene as the housekeeping 
gene were evaluated by Real Time PCR. Statistical analysis was 
performed.
Results: Our results confirmed that, at both concentrations of 
100.5 and 104 µM a considerable gene expression decreasing 
observed after 24 hours treatment. At 100.5 and 104 µM con-
centrations, expression was detected 4.452 and 3.9 fold respec-
tively.
Conclusion: The results of trials related to thiosemicarbazones 
complexes Ni and comparison with control drug showed that 
Ni can be effective in reducing Akt gene expression as an on-
cogene.
Keywords: Glioblastoma multiforme, thiosemicarbazones com-
plexes, T98G, AKT
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Background and Aim: Background and Aim: Worldwide, lung 
cancer specifically Non-Small Cell Lung cancer (NSCLC) is 
one of the most preventable and common types of cancer. Also, 
Tuberculosis (TB) disease is a major global public health threat 
and is one of the most important infectious diseases throughout 
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history in the world. Having TB before lung cancer increases 
mortality rates and significantly correlates with mortality due 
to lung cancer. TB and lung cancer have similar symptoms, and 
tuberculosis has symptoms similar to malignancy, so Some-
times its diagnosis confused with lung cancer. The miRNAs 
are biological molecules that play critical regulatory roles in 
the physiological and pathological processes. In several types 
of research many miRNAs have been studied which showed 
the alternation of expression in TB and NSCLC separately. In 
this research paper, the expression of mir-125b was examined 
which is altered in both TB and NSCLC commonly.
Methods: Method: 30 patients with NSCLC, 30 patients with 
TB and 30 healthy individuals were contributed to this research. 
The expression pattern of mir-125b was evaluated and com-
pared in TB and NSCLC patients with healthy controls, using 
Real-Time PCR method.
Results: Results: As a result, the expression of mir-125b was 
lower in both TB and NSCLC patients than healthy controls.
Conclusion: Therefore, mir-125b can be used as a diagnostic 
and prognostic biomarker in TB and NSCLC diseases. The ex-
pression pattern of this miR could be useful to follow up on 
the biological pathways which have essential roles in these dis-
eases.
Keywords: expression profile, mir-125b, Tuberculosis, Non-
Small Cell Lung cancer.
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Background and Aim: Meta-analyses and twins studies have 
reported that personal behaviors in tobacco use, vulnerability 
to dependence, and the ability to quit smoking, are associated 
with single nucleotide polymorphisms (SNPs). Opioid Recep-
tor Kappa-type 1 (OPRK1) is one of the key genes in the opioid 
pathway. The present study aimed to find the plausible asso-
ciations of OPRK1 SNPs including rs997917, rs6985606, and 
rs6473797 with susceptibility to nicotine dependence (ND).
Methods: DNA from 404 samples (202 smokers and 202 
healthy people) were extracted by salting-out standard tech-
nique, and then genotyped through Amplification Refractory 
Mutation System (ARMS) PCR. All statistical analyses were 
done by SNPAlyze version 8.1 and SPSS version 20.
Results: Data showed that two SNPs (rs997917 and rs6985606) 
had significant associations with ND both under a recessive 
model of inheritance (P=4.22E-6 and P=1.58E-7, respectively). 
Moreover, there were four haplotypes with an overall frequency 
higher than 0.05, with significant associations with ND includ-
ing C-T-C (Permutation P (PP)=0.001), C-T-T (PP<0.0001), C-
C-T (PP= 0.008), and T-T-C (PP<0.0001). Linkage Disequilib-
rium (LD) analyses showed no significant association neither in 
r-square no in D’-value.
Conclusion: Conclusively, SNPs of OPRK1 might have re-

markable roles with ND among Iranians and also valuable for 
gene-gene interactions in further studies to design better strate-
gies in personalized medicine.
Keywords: Association; nicotine dependence; OPRK1; SNP; 
haplotype.
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Background and Aim: Breast cancer (BC) is the most common 
type of cancer among Iranian women and affects them around a 
decade sooner compared with developed countries. Human epi-
dermal growth factor receptor type 2 (HER2) plays an ultimate 
role in triggering of BC. However, the prognostic relevance 
to BC patients of the other HER family members has been a 
controversial matter among the scientists. This study was con-
ducted to evaluate the usability of multiplex ligation-dependent 
probe amplification (MLPA) technique for copy number deter-
mination of HER gene family members in invasive ductal BC 
and to explore the association of HER1-4 genes with clinico-
pathological characteristics of BC patients.
Methods: Clinical and immunohistochemical factors were as-
sessed in 104 BC patients and the molecular subtype of each 
tumor sample was also determined. Furthermore, HER-2/neu 
status was assessed by immunohistochemistry (IHC) and equiv-
ocal results were confirmed by Fluorescent in situ hybridization 
(FISH). The copy numbers of ERBB1-4 genes were determined 
by MLPA.
Results: 14.4% of cases showed HER-2/neu over expression at 
the protein level assessed by IHC method whereas 25% of all 
cases showed HER2 gene-amplification by MLPA. Moreover, 
only 2.8% and 1.9% of cases showed amplification in HER1 
and HER4 genes, respectively. We did not observe any copy 
number alterations in HER3 gene. Behind that, HER1/HER2 
and HER4/HER2 co-amplification was occurred in 1.9% and 
0.9% of cases, respectively. Our results indicated a significant 
association between HER2 copy numbers and histological 
grade (p value= 0.01), stage (p value= 0.02), and tumor sub-
types (p value= <0.001). In addition, we found MLPA method 
more accurate (specificity= 82%) compared to IHC technique 
(specificity= 77.6%) in advanced tumor stages (3A, 3B, and4).
Conclusion: Based on our findings MLPA technique is a fast, 
precise and low-cost technique to detect HER2 copy number 
alterations especially in advanced tumor stages and because 
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of infrequent amplification that we found in HER1 and HER4 
and also, the lack of amplification in HER3, their clinical sig-
nificance in the prognostic evaluation of BC patients remained 
mainly obscure.
Keywords: Breast Cancer, HER1-4, Copy number alteration, 
MLPA
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Background and Aim: Multiple sclerosis (MS) is a complex 
inflammatory disease of the central nervous system and charac-
terized by chronic inflammation and axonal, oligodendrocytes 
injury. IL-4, a B cell growth factor, plays a key role in the pro-
gress of inflammation and T cell differentiation into Th2. Single 
nucleotide polymorphisms (SNPs) can alter IL-4 expression. 
The present study aims to evaluate the possible genetic asso-
ciation of functional IL-4 polymorphic with MS disease in the 
West of Iran
Methods: In this case-control study, 150 MS patients and 120 
healthy people were studied. DNA of all samples was extracted 
from peripheral blood. SNPs of C-33T (rs2070874) and C-598T 
(rs2243250) in the IL-4 gene were genotyped using the PCR–
RFLP assessment method. Allele and genotype frequencies of 
SNPs were determined, and the P-value was calculated
Results: Chi-square analysis suggest a significant association 
of rs2070879 polymorphism of IL-4 gene with MS (p = 0.001, 
OR= 1.79) and correlation between rs2243250 in IL-4 gene and 
MS (p = 0.03, OR= 1.66). The average T alleles associated with 
rs2070879 variation was 15.5% for patients and 5.6% for con-
trols (P=0.004). Regarding the rs2243250 polymorphism, aver-
age detected T alleles were 18% for MS patients and 12% for 
controls (P=0.05). No association was found between neither 
polymorphism nor EDSS and age
Conclusion: Our results indicate that IL-4 polymorphisms 
rs2070874 and rs2243250 appear to be involved in susceptibil-
ity to multiple sclerosis; hence, they can potentially be useful 
for determining the possible mechanism of the disease or help-
ing preventative measures
Keywords: Multiple Sclerosis, IL-4, genetic variation, risk

P-229: Association of rs7975232 SNP with the risk of mul-
tiple sclerosis
Nader Mazrouei-Arani*, Shirin Tavvabi

Anatomical Sciences Research Center, Kashan University of Medi-
cal Sciences, Kashan, Iran
Email: shirin.tavvabi@gmail.com

Background and Aim: Background: Multiple Sclerosis (MS) 
is an autoimmune disease with various unknown aspects of eti-
ology. Aim: This study was aimed to evaluate the association 
of rs7975232 variation of the VDR gene and MS susceptibility.

Methods: The current experimental study was done on 101 pa-
tients with MS and 101 healthy controls. After the blood sample 
collection, the genomic DNA was isolated by a commercial kit. 
The samples were genotyped by PCRRFLP method.
Results: Statistical analysis revealed that AC genotype had a 
significant association with the risk of MS (OR=1.9798, 95% 
CI=1.0675 to 3.6719, p=0.0302). Besides, carriers of C al-
lele were at high risk for MS (OR=1.9798, 95% CI=1.1179 to 
3.5061, p=0.0192). The allelic analysis also showed that the C 
allele had a significant association with an elevated risk of MS 
(OR=1.5673, 95% CI=1.0451 to 2.3504, p=0.0298).
Conclusion: According to our findings, rs7975232 variation 
can be a risk factor for MS. However, further studies with a 
larger sample size are necessary to obtain more accurate results.
Keywords: Multiple Sclerosis; Vitamin D receptor; Genetic pol-
ymorphism; rs7975232
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Background and Aim: Oxidative stress induced by reactive 
oxygen species (ROS) is associated with an impaired fertiliza-
tion ability of spermatozoa. In spite of a large number of clini-
cal studies that claimed the beneficial effects of antioxidant oral 
administration on sperm physiology and fertility, only a few 
studies were addressed to evaluate their effects on spermato-
zoa in vitro. In sperm cells, the majority of Co-enzyme Q10, 
an energy promoting agent and antioxidant, is concentrated in 
the mitochondria of the midpiece, so that the energy for move-
ment and all other energy-dependent processes in the sperm cell 
also depend on the availability of Co-enzyme Q10. MitoQ is 
a shortened CoQ10 derivative with an added positive charge, 
which helps it pass into the negatively charged mitochondrial. 
We investigated the effects of adding targeted- antioxidant to a 
sperm preparation medium on the functional parameters of the 
spermatozoa.
Methods: Semen samples, obtained from 40 asthenozoo-
spermia patients were enrolled in this study. Spermatozoa were 
washed with Ham’s F-10 media containing 10% human serum 
albumin and the antioxidant, MitoQ, mitochondrial targeted-
antioxidant, and then the motility, Viability and DNA fragmen-
tation of the spermatozoa were assessed.
Results: The addition of this antioxidant to the sperm prepara-
tion medium significantly improved the motility and viability 
of the spermatozoa compared with the control group. Moreo-
ver, MitoQ also decreased the DNA fragmentation rate of the 
spermatozoa. Main results declared that in specimen, total and 
progressive sperm motility is maintained by in vitro treatment 
with MitoQ whereas a significant decrease of these parameters 
occurs in parallel samples incubated in medium alone.
Conclusion: Supplementing sperm preparation medium with 
mitochondria targeted-antioxidant significantly improved the 
overall functional parameters of the spermatozoa.
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Keywords: MitoQ, mitochondrial targeted-antioxidant, sperm 
parameters, DNA fragmentation
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Background and Aim: Glioblastoma (GBM) is the most ag-
gressive glioma which have poor prognosis. GBM patients die 
within a few months if they don’t treat. Temozolomide (TMZ) 
has been first line GBM treatment for over a decade, but ben-
efit of this treatment is limited by MGMT (O6-methylguanine-
DNA methyltransferase). epigenetic modification of MGMT 
promoter and enhancer can result in complete attenuation of 
MGMT expression and eventually sensitization of tumor cells 
to TMZ cytotoxic effects. In this study we used CRISPR-Cas 
system to inducing MGMT promoter and enhancer methylation.
Methods: sgRNAs were designed for promotor and enhancer 
regions of the MGMT gene. sgRNAs were cloned into pdCas9-
DNMT3A-PuroR (ANV)_v2 separately. recombinant vector 
which called Dn-sg was transfected into the T98g cell line. re-
combinant cells which express sgRNA and dCas-dnmt3a pro-
tein were selected using puromycin treatment. These cells were 
treated with TMZ and cell survival was estimated by MTT test.
Results: Results were illustrated epigenetic modification of 
promotor and enhancer MGMT leading to sensitization of 
T98G cells to TMZ.
Conclusion: MGMT expression suppression using CRISPR 
based chromatin remodeling can be a promising tool as new 
adjuvant therapy drug in treatment of glioblastoma.
Keywords: glioblastoma,MGMT,CRISPR
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Background and Aim: Congenital Long-QT syndrome repre-
sents a heterogeneous disorder leading primarily to sudden car-
diac death (SCD) in the young. Two symptomatic patients with 

a family history of eight SCDs in an Iranian pedigree prompted 
us to identify and characterize the underlying genetic basis.
Methods: Whole exome sequencing and DNA Sanger sequenc-
ing were performed for genotype determination of the patients. 
Different predictive tools followed by family study were em-
ployed for the pathogenicity prediction of the variants.
Results: A reported heterozygous variant (rs139965373) 
in AKAP9 gene was identified by whole exome sequenc-
ing but a novel in-frame deletion in the KCNQ1 gene 
(c.40_55delCGCTGGGGTTGGGGC) was revealed through 
DNA Sanger sequencing. The latter was detected in all patients 
but none of the healthy family members.
Conclusion: Identification of the novel mutation in Iranian 
patients not only supports the genetic modifier effect of the 
AKAP9 variant but also indicates the next generation sequenc-
ing disadvantage as an opening and exclusive method for the 
genetic diagnosis of Long-QT syndrome.
Keywords: Long QT Syndrome, Next generation sequencing, 
mutation, Iran

P-233: Evaluation of alternations LncRNA CACS2 expres-
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Background and Aim: Brain cancer or brain tumor is an ab-
normal growth of the brain or is a type of hard intracranial 
neoplasm and intracerebral or central canal of the spinal cord, 
which may be benign or malignant. Glioblastoma multiforme is 
the most common and malignant primary brain tumor and usu-
ally occurs in the 6th to 7th decades thiosemicarbazones com-
plexes are compounds with a long history and a wide range of 
biological properties including anticancer, antibacterial and an-
ti-malarial effects. Currently, the main known effects associated 
with their anticancer activity include: Reactive oxygen produc-
tion (ROS), topoisomerase II inhibition, and more recently inhi-
bition of multiple drug resistance protein (MDR1). The purpose 
of this study was to Evaluation of alternations LncRNA CACS2 
expression in the T98G Glioblastoma cell line under treatment 
with thiosemicarbazones complexes(Cu)
Methods: In this study, thiosemicarbazones complexes(Cu) 
were prepared with 17.5 and 20 µM concentrations. The ad-
enocarcinoma T98G cell line was treated by Cu in these groups 
after cell passage. Then RNA extraction and cDNA synthesis 
were performed and the expression of LncRNA CACS2 in the 
PI3 Kinase / AkT signaling pathway and GAPDH gene as the 
housekeeping gene were evaluated by Real Time PCR. Statisti-
cal analysis was performed.
Results: Our results confirmed that, at both concentrations 
of 17.5 and 20 µM a considerable gene expression increased 
observed after 24 hours treatment.At 17.5 and 20µM concen-
trations, expression was detected 0.564 and 0.234 fold respec-
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tively.
Conclusion: The results of trials related to thiosemicarbazones 
complexes Cu and comparison with control drug showed that 
Cu can be effective in increasing LncRNA CACS2 expression 
as a tumor suppressor.
Keywords: Glioblastoma multiforme, thiosemicarbazones com-
plexes, T98G, housekeeping gene, LncRNA CACS2 
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Background and Aim: Cucumber mosaic virus (CMV) is a 
linear, single stranded positive sense RNA genome virus which 
belongs to the genus cucumovirus and family Bromoviridae. 
CMV has the widest host range among plant viruses. The CMV 
genome is composed of three positive single-stranded RNAs 
(RNA1, RNA2 and RNA3) and two subgenomic RNAs (RNA4 
and RNA4A). In order to investigate the incidence of virus in-
fecting Parsley, 80 samples with yellowing and deformation 
symptoms were collected from different locations of Arak dur-
ing the spring of 2018.
Methods: A reverse transcription loop-mediated isothermal 
amplification (RT-LAMP) assay has been used to diagnose Cu-
cumber mosaic Virus (CMV) in this study. A RT-LAMP assay 
amplified DNA with four oligonucleotide primers which recog-
nize six distinct regions on the target DNA in conjunction with 
two loop primers to accelerate the reaction and a heat-resistant 
DNA polymerase with strand displacement activity . LAMP 
specific primers corresponding to the conserved coat protein 
gene were designed using Primer ExplorerV4. Total RNA was 
extracted using RNA column extraction kit (Denazist Asia, 
Iran). The reaction was performed in a 25 µl mixture contain-
ing a final concentration of 0.02 mM RNA, 0.04 mM dNTP, 
0.04 mM DDT, 0.02 mM RNasin, 0.06 mM of primer FIP, 0.06 
mM of primer BIP, 0.04 mM of primer LB, 0.04 mM of primer 
LF, 0.02 mM of primer F3, 0.02 mM of primer B3, 0.08 mM 
Betaine, 0.04 mM MgSO4, 0.1 mM Bst (10x) buffer, 0.1 mM 
RNase-free water, 0.2 mM of M-Mulv RT and 0.04 mM Bst 
DNA polymerase. Reaction mixtures were incubated at 63◦C 
for 1 h and terminated in an 80◦C water bath for 2 min.
Results: Visual inspection of the LAMP amplification prod-
ucts was observed in 25 tubes by turbidity due to the formation 
of precipitate of magnesium pyrophosphate. Five microliters 
of product were electrophoresed on a 1% agarose gel stained 
with ethidium bromide. On the other hand, Vigna unguiculata 
which was inoculated with the extract of the collected samples, 
showed necrotic local lesion.

Conclusion: Some advantages of RT-LAMP method are reduc-
ing assay time, amplicon confirmation by hybridization and use 
of simpler equipment (i.e., no need for a thermocycler).
Keywords: RT-LAMP, Turbidity, Cucumber mosaic Virus, hy-
bridization
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Background and Aim: Hyaluronic acid (HA) as a biodegrad-
able, biocompatible, non-immunogenic linear polysaccharide 
has been used in many applications such as pharmaceutical, 
clinical and cosmetics. Currently, commercial HA for human 
use is mainly produced by fermentation, specifically using 
Streptococcus sp. In present study we improved HA production 
by by mutant strain of Streptococcus equisimilis as one of the 
best strains producing hyaluronic acid capsule. Two of the most 
important factors in Culture medium are pH and temperature. 
The most frequently used optimization strategy is “one-at-a-
time” strategy. This approach is not only time consuming, but 
also ignores the combined interactions between physiochemi-
cal parameters, So in this study we optimized these two fac-
tors under medium culture conditions by using response surface 
method(RSM) As empirical modeling technique and then we 
optimized pH and temperature . RSM combines statistical ex-
perimental designs and empirical model developing by regres-
sion with a purpose of process or product optimization.
Methods: In first step we used the Minitab17 software to de-
sign of experiment in RSM by Central composite design(CCD) 
method. Maximum and minimum values were also considered 
according to recent studies. The minimum and maximum tem-
peratures were 30 ° C and 37 ° C, respectively, as well as the 
minimum and maximum pH values of 5.5 and 8.0, respectively. 
Finally, experiment was carried out with 14 run, 2 block and 
6 center points. In the next step the primary seed of Strepto-
coccus equisimilis were cultured in Todd Hewitt Broth for 
16 h. The production medium containing Na2HPO4·12H2O, 
KH2PO4·5H2O, MgSO4·7H2O, yeast extract, and glucose 
was inoculated by 10% of seed at OD600nm 1, and incubation 
for 6 h of HA production (in 180 RPM, 37°C) . Then, HA was 
precipitated by A special method based on SDS 0.1% /Ethanol/
citrate and acetate buffer.The amount of proteins and nucleic 
acids was assayed at OD280nm and OD260nm. The HA con-
centration was determined by complexometery method using 
carbazole assay at 550 nm. Finally, HA values were evaluated 
and interpreted with MINITAB 17 software.
Results: The findings showed that the yield of HA extracted 
from Streptococcus equisimilis in Culture medium with pH:8.0 
and temperature 37°C is 3.27 mg/ml and its yield was more 
than other values of pH and temperature.
Conclusion: Optimization of pH and temperature in the cul-
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ture medium by central composite design (CCD) method can 
be considered as a good strategy for increasing the amount of 
HA production.
Keywords: Hyaluronic acid, Streptococcus equisimilis ,Carba-
zole, central composite design
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Background and Aim: Astaxanthin is an applicable metabolite 
with a broad usage in medicine, fishery, biofuel, food, avicul-
ture, agriculture, and cosmetic industries. Haematococcus la-
custris recognized as a good source for astaxanthin (AX) pro-
duction. In this study, the effect of linoleic acid (LA), Titanium 
dioxide (TiO2), and Silicon dioxide (SiO2) Nanoparticles as 
inducers were investigated on astaxanthin production and gene 
expression of Haematococcus lacustris autotrophically.
Methods: Haematococcus lacustris cells cultured in BBM me-
dium autotrophically, in the day of 3 after culture LA and Nano-
particle treatments (TiO2 and SiO2) incubated to the microalgal 
cultures, then in 3 days (10, 14,17th) astaxanthin was extracted 
and measured, while in 12th RNA was extracted, cDNA synthe-
sized and Real-time PCR applied. Randomized complete Bloke 
Design (RCBD), 3 and 2 replications, ANOVA with SPSS soft-
ware and Duncan multiple range test were used also significant 
difference against the control was 0.05 (p<0.05).
Results: Results show that the addition of 30µM linoleic acid 
and TiO2NPs (40 mg L-1) enhanced astaxanthin production by 
3.4 and 1.5 times compared to the control respectively. 30µM 
LA and SiO2 NPs (40 mg L-1) increased expression of CRTO 
and CRTR as important genes in the astaxanthin pathway in 
order. Furthermore, the results of the study for the first time 
showed that the LA and TiO2 concentrations increased astaxan-
thin, and upregulated CRTO gene expression more than CRTR; 
between the expression of CRTO and production of astaxanthin 
was seen a direct relationship.
Conclusion: Linoleic acid and TiO2 NPs can be used as two 
effective elicitors for astaxanthin production and gene expres-
sion in Haematococcus lacustris respectively.
Keywords: Astaxanthin, Nanoparticles, Linoleic acid, Haemato-
coccus lacustris
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Background and Aim: As we know, by manipulating the 
genes of microorganisms, metabolic pathways can be designed 
to produce different substances like Xylonic acid using in the 
production of copolyamides, polyesters and hydrogels. Xylonic 
acid is a five-carbon sugar acid that is formed by Xylose dehy-
drogenase (XDH) during the oxidation of Xylose. This enzyme, 
consist of a homotetramer protein and its activity is dependent 
on NAD(P) as a co-substrate, converts Xylose to Xylonolac-
tone, an intermediate compound containing an Aromatic ring, 
then the lactone is cleaved spontaneously or by lactonase and 
finally Xylonic acid is formed. Several species of bacteria, 
Pseudomonas, Acetobacter, Aerobacter, Gluconobacter, Erwin-
ia, oxidize Xylose to Xylonic acid. Xylonic acid is structurally 
similar to Gluconic acid and has a same application although it 
is inexpensive and derived of the non-food hemicellulose. So 
this sugar is the best alternative in production of industrial ma-
terials such as food products, solvents, adhesives, dyes, paints 
and polishes. With high production and purification of xylonate, 
it can be used as a precursor of pharmaceutical and chemical 
substances such as 1,2,4butanetriol. Also xylonate can be con-
verted to other sugars like Gluconate (as a sweetener in the food 
industry). In addition Xylose dehydrogenase can be used as a 
biosensor to detect Xylose and identify the metabolic charac-
teristics of new discovered organism.
Methods: The gene of xylose dehydrogenase was amplified by 
specific primers from extracted genome of Caulobacter vibri-
oides and by enzymatic cleavage in gene and vector cloning 
was performed. Eventually the presence of genes in recombi-
nant vector was confirmed by PCR and digestion.
Results: In order to produce Xylonic acid the species of bac-
teria was engineered containing the gene of xylose dehydro-
genase (xdh) and lactonase (xylc). Due to the lack of XDH in 
E.coli, it cannot produce xylonic acid. Thus, by transforming 
and expressing the gene of these enzymes it can convert Xylose 
to Xylonate with high-efficiency. 
Conclusion: Cloning and transforming Xylose dehydrogenase 
into E.coli was performed. Subsequently we will analyze pres-
ence of Xylonic acid into culture media and detect this conver-
sion and analyze its efficiency and property of transformation 
in E.coli. We hope to achieve high Xylonic acid production by 
eliminating competitive pathways and optimizing this strain. 
Keywords: Xylose, Xylonic acid, Xylose dehydrogenase, Clon-
ing 
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Background and Aim: Forty-one citrus trees infected by ‘Can-
didatus Phytoplasma aurantifolia’ were examined using single-
strand conformation polymorphism (SSCP) and sequence anal-
ysis of a variable groupII intron gene fragment. SCP analysis 
of polymerase chain reaction-amplified groupII intron gene 
fragments revealed diverse profiles, differing in number and 
position of the bands. PCR fragments were sequenced to cor-
roborate SSCP results. The phylogenetic tree derived from the 
nucleic acid sequences revealed three different sequevar and 
agreed with the SSCP typing. The polymorphism of the groupII 
intron fragment predestine this gene as a molecular marker for 
tracking strains in epidemiological studies
Methods: Plant material Leaf midribs from 41 phytoplasma-
infected (Candidatus phytoplasma aurantifolia) citrus plants 
grown in commercial orchards or private gardens in Hormoz-
gan and Kerman Provinces, were sampled and lyophilized. Ta-
ble 1 Candidatus phytoplasma aurantifolia Phytoplasmas iso-
lates used in this study Isolate code Host plant genus/species 
common name Region Elevation GenBank accession numbers 
16S-23SrDNA BWB1 Citrus hybrid Bakraee Hormozgan 1176 
MK443318 MK443319 MK443322 MK443323 MK443324 
MK443325 MK443326 MK443327 MK443328 MK443329 
MK443330 MK443331 MK443332 MK443333 MK443334 
MK443335 MK443336 MK443337 MK443338 MK443339 
MK443340 MK443341 MK443342 MK443343 MK443344 
MK443345 MK443346 MK443347 MK443348 MK443349 
MK443350 MK443352 MK443353 MK443355 MK443356 
MK443357 MK443358 MK443359 MK443360 MK443361 
MK443362 BWB2 Citrus hybrid Bakraee Hormozgan 1176 
DA1 Citrus aurantifolia Mexican lime Hormozgan 181 DA2 
Citrus aurantifolia Mexican lime Hormozgan 169 DE1 Citrus 
aurantifolia Mexican lime Kerman 823 DE3 Citrus aurantifo-
lia Mexican lime Kerman 790 DE5 Citrus aurantifolia Mexican 
lime Kerman 790 DE7 Citrus aurantifolia Mexican lime Ker-
man 790 DE8 Citrus aurantifolia Mexican lime Kerman 791 
FA1 Citrus aurantifolia Mexican lime Hormozgan 335 FA3 
Citrus aurantifolia Mexican lime Hormozgan 332 FA6 Citrus 
aurantifolia Mexican lime Hormozgan 330 FA7 Citrus auran-
tifolia Mexican lime Hormozgan 317 FA8 Citrus aurantifolia 
Mexican lime Hormozgan 319 GWB1 Citrus paradisi Grape-
fruit Hormozgan 212 GWB4 Citrus paradisi Grapefruit Hor-
mozgan 212 HA6 Citrus aurantifolia Mexican lime Hormozgan 
228 HA7 Citrus aurantifolia Mexican lime Hormozgan 234 
JD2 Citrus aurantifolia Mexican lime Kerman 649 JI1 Citrus 
aurantifolia Mexican lime Kerman 643 JI2 Citrus aurantifolia 
Mexican lime Kerman 638 KAH1 Citrus aurantifolia Mexican 
lime Kerman 523 KAH2 Citrus aurantifolia Mexican lime Ker-
man 523 KAH3 Citrus aurantifolia Mexican lime Kerman 524 
ME1 Citrus aurantifolia Mexican lime Kerman 361 ME2 Citrus 
aurantifolia Mexican lime Kerman 349 ME3 Citrus aurantifolia 
Mexican lime Kerman 356 ME4 Citrus aurantifolia Mexican 
lime Hormozgan 360 MIN1 Citrus aurantifolia Mexican lime 
Hormozgan 21 MIN3 Citrus aurantifolia Mexican lime Hor-
mozgan 21 NO1 Citrus aurantifolia Mexican lime Kerman 474 
RO7 Citrus aurantifolia Mexican lime Hormozgan 269 RO8 
Citrus aurantifolia Mexican lime Hormozgan 267 RO14 Citrus 
aurantifolia Mexican lime Hormozgan 192 RO17 Citrus auran-
tifolia Mexican lime Hormozgan 249 RO18 Citrus aurantifolia 

Mexican lime Hormozgan 261 RO19 Citrus aurantifolia Mexi-
can lime Hormozgan 209 SA1 Citrus aurantifolia Mexican lime 
Hormozgan 182 SA2 Citrus aurantifolia Mexican lime Hor-
mozgan 260 TO1 Citrus aurantifolia Mexican lime Hormoz-
gan 297 ZR1 Citrus aurantifolia Mexican lime Hormozgan 99 
Total DNA extraction and polymerase chain reaction The total 
genomic DNA extraction was performed following the pro-
tocol described by Murray and Thompson (1980). The DNA 
extracted were subjected to PCR with phytoplasma universal 
primer pairs P1A and P7A (Lee et al., 2004) to amplify A major 
portion of ribosomal DNA. The following primers (Siampour et 
al., 2015) were used were used to amplify a ~900-bp fragment 
of retroelement gene homologues from all phytoplasma strains: 
IntF1 (5’-ATAACACGTTGAAGAATCGCT -3’) / IntR1 
(5’- TATACGAGTTTTATTGTGGATTC -3’). Amplifications 
of Phytoplasma ribosomal DNA and retroelements were per-
formed with PCR conditions as described (Lee et al., 2004, Si-
ampour et al., 2015) Single-strand conformation polymorphism 
(SSCP) and gel analysis The SSCP analysis of PCR product 
from retroelement gene was carried out following the protocol 
described in more details elsewhere (Music´ & Škoric´, 2013). 
Samples were separated on 8% acrylamide-bisacrylamide non 
denaturing gels and electrophoresed in 1× TBE buffer at 200 V 
for 4 h at 4℃. The SSCP profiles were visualized by ethidium 
bromide staining (Yap & McGee, 1992). Sequence analysis 
Phytoplasma identification was performed by sequence analy-
sis of ribosomal DNA (16SrDNA) amplicons using the primers 
P1A/P7A. nucleotide sequence data of 16SrDNA and retroele-
ment gene were submitted to the GenBank (Table 1). The se-
quence data of retroelement gene fragment has been submitted 
to the GeneBank database with accession numbers MH622870 
(FA1), MH622903 (ZR1), MH622877 (HA6), MH622879 
(JD2), MH622885 (ME1), MH622883 (KAH2), MH622867 
(DE5) and MH622889 (MIN1).
Results: A total of 41 field sites were analyzed in this study, 
26 from the Hormozgan province and 15 field from Kerman 
province. The P1A/P7A amplicons were sequenced and species 
identified by comparison with 16S rDNA sequences of refer-
ence phytoplasmas in GenBank/EMBL databases. The analysis 
confirmed that citrus trees were infected by ‘Ca. P. aurantifo-
lia’ (Table 1). SSCP analysis was performed on all amplified 
phytoplasma retroelement fragments. The SSCP analysis of the 
citrus samples yielded three different banding patterns. This 
analysis showed that each infected sample carries mainly one 
sequence sequevar of Pat. Examples of the various profile Fig. 
1 Three different SSCP banding patterns obtained from analy-
sis of 900 bp PCR products from the retroelement genes of 41 
Pat are depicted in Fig. 1. The single stranded DNA molecules 
typically formed 2 to 3 bands after denaturation in formamide 
buffer. The PCR products from the selected representative sam-
ples showing different SSCP profiles were sequenced on both 
strands using the same primers employed for their amplifica-
tion with direct Sanger sequencing by Microsynth, Switzer-
land. Sequencing of retroelement area (groupII intron reverse 
transcriptase/mature) allowed the assembly of 889 nucleotides 
fragment, including the partial N-terminal reverse transcriptase 
(RT) domain. Multiple alignments of chosen sequenced frag-
ments showed that the ones having the same SSCP profiles also 
showed sequence variation and three sequevars (seq) including: 



139

4th International and 16th Iranian Genetics Congress (IRAN/ITALY Sep30-Oct2)

seq1 (FA1, ZR1, HA6, JD2, ME1 and MIN1), seq2 (DE5) and 
seq3 (KAH2) were detected among phytoplasmas infecting cit-
rus host. The nucleic acid homology amongst the ‘Ca. P. auran-
tifolia strain. ranged between 96.1-100%. In a multiple align-
ment of the protein sequences (Fig. 2) substitutions occurred 
in less than 4 positions (Fig. 2) in sequevar3 (KAH2). Phylo-
genetic analyses (Fig. 3) of phytoplasma sequences obtained in 
this study corroborated the SSCP results. Phylogeny based on 
groupII intron reverse transcriptase/matures distinguished four 
separate clusters supported by high bootstrap value and reveal-
ing much higher diversity among Iranian strains. The nucleo-
tide sequences of fragments having similar SSCP profiles clus-
tered together on the phylogenetic tree, indicating their close 
relatedness. Fig. 2 Sequence alignment and characteristics of 
group II intron reverse transcriptase/maturase proteins C. P. au-
rantifolia. Deduced amino acid sequence highlited in gray and 
are underlined Fig. 3 Phylogenetic trees for the representative 
phytoplasma retroelement (groupII intron reverse transcriptase/
maturase) sequences. The trees were constructed by the UPG-
MA method with the Tamura 3-parameter method by using the 
MEGA v7 program package. Bootstrap values are given above 
the branches. Trees for the were rooted by using corresponding 
Peanut withes’ broom, Vaccinium withes’ broom phytoplasma 
and Bacillus cereus sequences as an outgroup.
Conclusion: The SSCP analysis results of the phytoplasma ret-
roelement genes revealed the presence of molecular variability 
among Iranian C. P. aurantifolia strains. Based on the present 
study, molecular markers present in the 16S-23S rDNA locus 
showed (data not shown)close genetic relationship between 
citrus phytoplasma strains which is in agreement with previ-
ous study indicated the existence of a limited variation among 
‘Ca. P. aurantifolia’ strains based on the 16S rRNA gene. (Al-
Ghaithi et al., 2018). Presence of SNPs in groupII intron reverse 
transcriptase/mature genes allowed grouping of the ‘Ca. P. au-
rantifolia’ into three sequevar, indicated that the groupII intron 
reverse transcriptase genes will greatly benefit as a molecular 
marker to identify strains and track their spread in the field. On 
other hand SSCP The technique provides an inexpensive, con-
venient, and sensitive method for determining sequence varia-
tion and to differentiate phytoplasma strains when dealing with 
a large number of field samples. Thus, SSCP analysis can also 
be considered as a successful fingerprinting tool in the analysis 
of phytoplasma genes.
Keywords: Lime, Candidatus Phytoplasma aurantifolia, Diver-
sity, SSCP
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Background and Aim: Due to exposure of waterways with in-

dustrial wastewaters, variant algal communities are exposed to 
critical levels of different components such as salts, minerals 
or heavy metals. Microalgae are studied because of their re-
sistance to various critical situations. Different kinds of heavy 
metals show various effects on microalgal cultures depending 
on dosage, days of application and days of sampling. Dunaliella 
salina is a green microalgae with noticeable resistance in severe 
environmental conditions such as salinity, pH or heavy metals. 
Since glycerol is the last production in photosynthesis cycle in 
D. salina, it can be used as a natural source of glycerol for pro-
ducing biofuel or other products.
Methods: In this study effects of CdCl2 on glycerol production 
was studied in a 20-day duration. Three different dosages of 
CdCl2 (30, 60 and 90 mg/L) were added to D. salina culture in 
one step to maintain it as a source of stress. Sampling took place 
on pre-planned days after stress to study effects of time as well 
as heavy metal on algal culture.
Results: All levels of heavy metal caused reduction in glycerol 
production comparing to control culture in all sampling days. 
The highest glycerol level produced in 10 and 18th day of sam-
pling in control culture. Among heavy metal treated cultures 
the highest glycerol amount was seen in 90 mg/L and 10th sam-
pling.
Conclusion: Results of this study showed that in general pres-
ence of heavy metals doesn’t highly affect the glycerol produc-
tion in D. salina and demonstrates the resistance of this alga to 
high levels of heavy metals.
Keywords: Cadmium chloride, Dunaliella salina, Glycerol, 
Heavy metal, Microalgae.
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Background and Aim: Survival and growth of bacterial patho-
gens is one of the main concern in the juice industry. Thermal 
pasteurization is the most common method to eliminate spoil-
age microorganism in juices. However, some kind of bacteria 
are heat-resistance, survive after pasteurization and reduce the 
taste, color or odor of juices. Non-thermal pasteurization meth-
ods have been employed in fruit juices to overcome the nega-
tive effects of thermal pasteurization. Due to the observation 
of non-pathogenic and heat-resistant microbial contamination 
in some products of Iranian-made liquids, this project was de-
signed to identify the type of contamination and provide a suit-
able solution for its control.
Methods: The bacterial type was identified by analysis of 16S 
rRNA gene, obtained by colony PCR amplifications. Two phys-
ical methods for eliminating pollution were considered: 1) sim-
ple UV light treatment and 2) pulsed electric field (PFE).
Results: The bacteria was identified as Alicyclobacillus acido-
terrestris. According to the results UV not only did not decrease 
the number of spores but also induce the sporulation. Further-
more, UV-generated ozone can reduce the antioxidant prop-
erties of the juice. In the next step, the Pulsed Electric Fields 
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(PEF) method was tested. PEF technology has been extensively 
studied for the inactivation of various microorganisms. The 
results indicated that this FDA-approved method successfully 
reduced the bacterial counts.
Conclusion: In conclusion, 16s rRNA sequencing successfully 
identified the bacterial type. PEF method was verified as an ef-
fective method for elimination of this contamination.
Keywords: Pasteurization, Food Irradiation, Fruit Juices, Alicy-
clobacillus acidoterrestris
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Background and Aim: Investigating the soil ecosystems is 
crucial for understanding of soil microbial potential and dis-
covering of bioactive microorganisms. Actinomycetes have a 
considerable potential to produce novel and unique bioactive 
metabolites with a broad range of biological activities. The pre-
sent study aimed to molecular identification of bioactive actino-
mycetes for enzymatic and antimicrobial activities.
Methods: In this research, fifteen rhizosphere soil samples 
were collected. Actinomycetes were isolated by pour plate tech-
nique and cultured in a Casein Glycerol Agar (CGA) medium. 
Among the isolated actinomycetes, an isolate that showed better 
antimicrobial activity against Verticillium dahliae was selected 
for future studies. Then, selected isolate was screened for the 
production of different extracellular enzymes such as amylase, 
protease, lipase, citrate permease and catalase. Eventually, this 
isolate was identified based on the 16S rDNA sequence.
Results: The results revealed that the selected isolate had en-
zymatic activities in addition to antifungal activity. This isolate 
was able to digest starch, lipid and also use citrate and casein 
as carbon source. The catalytic activity of this isolate indicates 
that it catalyzes the decomposition of hydrogen peroxide to wa-
ter and oxygen and is crucial to protect cells from oxidative 
damage. According to molecular identification, selected isolate 
was categorized into genus Streptomyces.
Conclusion: This study revealed that the soil actinomycetes 
could be good candidates to explore new sources of bioactive 
compounds. In addition, the obtained results indicated that 
these isolates might serve as producers of wide range of antibi-
otics and enzymes.
Keywords: Molecular identification- Actinomycetes- Enzymatic 
activities- Antifungal Activities
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Background and Aim: Staphylococcus aureus is a gram-pos-
itive bacterium and has been considered as an important no-
socomial pathogen universal owing to its increasing antibiotic 
resistance and carries the Tet (M) gene encoding a tetracycline 
efflux pump. Recently, Carbon nanotubes have defined as novel 
and potential antibacterial and Nanocarrier agents. Aim: In this 
investigation, Antimicrobial effects study of carbon nanotubes 
Nanofluid on Staphylococcus aureus and gene expression study 
on the Tet (M) gene done.
Methods: Cell viability assay was carried out after incubation 
of Staphylococcus aureus by the CNT's suspensions (100 µg /
ml) and antibiotic for 24, 48, and 72 h. Then the gene expres-
sion profile of the Tet (M) gene was studied by Real-Time PCR 
method on bacteria, which were treated by functionalized car-
bon nanotubes Nano fluid+ Antibiotic in comparison with An-
tibiotic alone.
Results: Results were conferred significantly, reduced bacterial 
proliferation, and reduced expression of the Tet (M) gene in the 
Nano fluid+ Antibiotic condition.
Conclusion: The present study showed that the functionalized 
carbon nanotubes Nanofluid could be a proper drug delivery 
vehicle for overcoming bacterial Antibiotic-resistant.
Keywords: Antibiotic-resistant, Staphylococcus aureus, Carbon 
nanotubes, Nanofluid, Tet (M) gene.
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Background and Aim: The growing season of saffron, depend-
ing to the climate, starts from Otober and lasts to the next May 
or June in maximum. During the January 2018, some saffron 
fields in Khorasan Razavi province showed early leaf yellowing 
and draying. On sampling, some of the saffron corms, extracted 
from the soil, showed decaying signs on the sheaths while some 
newly formed sprouts had tissue burnings and browning. On 
some saffron corms, exactly on the root germination zone, a 
ring shapered brown discoloration were observed that gradually 
decayed and extended to the deep corm.The taxonomic rank of 
the strains was confirmed by the use of PCR with species-specif-
ic primers as LP1/LP4, BUR1/BUR2, CMG16-1/G16-2,GLAf/
GLAr and also RAPD primers including CUGA1 and CUGA2.
Regarding multiple bacterial detection methods used, including 
morphological characters, differential biochemical and physi-
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ological tests, proving pathogenicity and bacterial molecular 
detection as well as sequencing and 16s r DNA gen blast of the 
saffron isolates, revealed Burkholderia gladioli. Taking to ac-
count the importance and quarantining of Burkholderia gladioli 
in the country, the necessary measures should be taken to pre-
vent the distribution of the disease.
Methods: The strains included in this study originated from in-
fected plant material with symptoms of bacteriosis. Plant sam-
ples were collected in aseptic conditions from diseased scales 
of saffron corms.Sampling were carried out from different geo-
graphical condition of saffron fields in Razavi Khorasan prov-
ince including cities: Bajestan, Khaf, Gonabad,Zaveh,Torbate 
Haydarieh,Torbate Jam ,Fariman, Chenaran, Jolgehe Rokh and 
Mahvelate. Bacterial strains were obtained as distinct colonies 
on NA medium after cultivations at 28oC for 48-72h.Selec-
tion strains was made on the basis of screening for genus dif-
ferentiating properties. The identities of the 10 isolates were 
confirmed by using biochemical reactions. Polymerase chain 
reactions amplification were carried out based on the presence 
of the specific gene regions in the area coding 16S and 23S ri-
bosomal RNA (rRNA) with primers CMG16-1/G16-2, CLAF/
CLAR (Moon et al.,2017) and LP1/LP4(Whitby et al., 2000) 
and also PCR with another set of species recA primers BUR1 
and BUR2 (Payne et al., 2005)for specific amplification and 
sequencing of Burkholderia .RAPD_PCR : Two oligonucleo-
tide primers CUGA1 and CUGA2 were used for initial experi-
ment with the type and reference cultures. The RAPD_PCR 
was performed according to the procedure described by Momol 
et al.,(1997). The amplified products were electrophoretically 
separated in 1.5 %( w/v) agarose gel at 100V for 1h in 1x TBE 
buffer, stained with ethidium bromide and visualized under UV 
light.
Results: The isolates were identified by PCR amplification us-
ing species -species primers. Species-specific PCR:In the PCR 
analysis using the primers LP1/LP2, BUR1/BUR2 for all 10 
isolates and the bp fragment of the 23S rRNA gene, respective-
ly. All of the test strains gave a positive results used the primers 
set CMG16-1/G16-2 and successfully amplified an approxi-
mately 470bp fragment, of 16s rDNA from B.gladioli. In PCR 
with set of species-specific primers for B.gladioli, GLA-f and 
GLA-r, and approximately 300bp fragment was amplified in 10 
isolates. RAPD _PCR were selected for subsequent investiga-
tions and RAPD-analysis with these primers was repeated 5 
times.For all the strains with CUGEA-2 also gave the expected 
product of ~630 bp distinct for B.gladioli.Some of the isolates, 
amplification with CUGEA-1 gave a produce of ~340bp typi-
cal for B.gladioli pv.gladioli. To examine the species-specific 
amplicons obtained by PCR using primer CMG16-1 / G16-2 
and GLA-f / GLA-r,we sequenced the 470 bp and 300bp PCR 
products of 10 isolates.Their nucleotide sequences were com-
pared with gene sequences of known strains in the Genbank se-
quence database. A BLAST search of the 16S rDNA sequences 
supported the morphological, physiological, and biochemical 
results that the isolates were B.gladioli
Conclusion: In conclusion, these strains of bacteria, which have 
the ability to cause soft rot in saffron, are close to B.gladioli. 
Therefore, further studies are necessary to verify if the isolates 
of this group belong to a new species or pathovar of this bac-
terium. On the basis of the PCR analysis, it can be concluded 

that the ten strains isolated from saffron belong to B.gladioli 
pv.gladioli RAPD analysis with CUGEA2 differentiated 
B.gladioli from B.cepacia but did not differentiate B.gladioli 
pathovars. Impossibility to differentiate B. gladioli pathovars 
could be explained by the pathovar system being obsolete. Nev-
ertheless, the pathogen could still be clearly distinguished by 
RAPD with CUGA1. The state molecular method also allows 
the fast distinction between B.cepacia and B.gladioli in absence 
of specific-specific primers in combination with basic biochem-
ical characterization for genus Burkholderia
Keywords: Saffron, Bacteria, Corm rot

P-244: Molecular Diagnostics of Candida albicans -Secreted 
Aspartyl Proteinase Genes from women’s urinary tract in-
fections yeast agent in Sari City

Sahar Kiani1, Ali-Reza Ahmadi2*, Zahra Baghaeifar1

1. Departmant of Biology, Payame Noor University of Hamedan 
Branch, Hamedan, Iran
2. Department of Biomedical Sciences, Alzahra University, Tehran, 
Iran
Email: saharkiani75@yahoo.com

Background and Aim: Candidiasis is the most common fun-
gal infectious disease. Candida albicans is the most important 
pathogenic Candida strain that can cause severe urinary tract 
infections in women. C. albicans secreted aspartyl proteinases 
(Sap) encoded by a family of 10 genes. The function of Sap pro-
teinases is important during infection and enhances the patho-
genic ability of C. albicans. The aim of the present study were, 
molecular diagnosis of C. albicans genes on urinary tract infec-
tions agent in women in Sari City.
Methods: Fifty of C. albicans isolates were obtained from pa-
tients with vaginitis symptoms who had referred to obstetrics 
and gynecology clinic in Sari City. DNA extraction was per-
formed using a DNA extraction Kit and amplified by PCR to 
detect SAP genes with specific primers that were complemen-
tary to the C. albicans acting gene. The PCR product was se-
quenced and FASTA format of sequences were extracted using 
Chromas Lite software. After the determination of sequences, 
sequence analysis was performed by BLAST program in NCBI 
database. DNA sequences translated to amino acid sequences 
using sequence translation tools (EBI, (EXPASY Server). Then, 
the three-dimensional structure and the secondary and estimat-
ed protein structure were determined by PHYER2 Protein Fold 
Recognition Server.
Results: Results of homology comparison in the GenBank 
database using NCBI/BLAST shows C. albicans gene Sap1 
were 97% homologous with C. albicans gene Sap1 from Bra-
zil (Bartelli et al., 2017). The C. albicans gene Sap1 nucleo-
tide sequence (658 nucleotides) translated to 220 amino acids 
sequences. Secondary structure of protein of C. albicans gene 
Sap1 contains 29% alpha helix and 26% beta sheet structure. 
Results of homology comparison C. albicans gene Sap3 shows 
97% homology similarity with C. albicans gene Sap3 complete 
sequences from USA (White et al., 2008). The C. albicans gene 
Sap3 nucleotide sequences (664 nucleotides) translated to 222 
amino acids sequences.
Conclusion: Conclusion of homology comparison C. albicans 
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gene Sap6 shows 99% homology similarity with C. albicans 
Sap6 gene for aspartyl protease from Switzerland ((Monod et 
al., 1994). C. albicans gene Sap8 were 94.73% homologous 
with C. albicans gene Sap8 from India (Rajpara, et al., 2018).
Keywords: Secreted Aspartyl Proteinase Gene, Candida albi-
cans, Urinary Tract Infections,
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Background and Aim: Conotoxins are small peptide neuro-
toxins from cone snails. These toxins have a stable structure 
that is rich in disulfide bond and are able to bind to ion chan-
nels, neurotransmitter receptors and transporters in nerve cells. 
These toxins are used to target and study diseases of the nerv-
ous system such as neuropathic pain. The aim of this study was 
isolation, cloning, expression and purification of α-conotoxin 
PnIB (conotoxin PnIB) from the cone snail Conus pennaceus 
of the Persian Gulf.
Methods: In this study, specimens of C. pennaceus were col-
lected from Qeshm Island in the Persian Gulf and DNA ex-
traction was performed from its tissue. Then, using designed 
specific primers, the conotoxin PnIB gene fragment was ampli-
fied. The gene fragment was cloned into the expression vector 
pET32b(+). After DNA sequencing, a bioinformatic study was 
performed to compare its nucleotide and peptide sequences with 
similar reported sequences. The recombinant vector was trans-
formed and expressed in the expression host of Escherichia coli 
BL21(DE3). Finally, the fusion protein thioredoxin–conotoxin 
PnIB was purified by Ni-NTA affinity chromatography.
Results: In this study, the gene sequence encoding conotoxin 
PnIB with 48 nucleotides long was isolated from the C. pen-
naceus. This conotoxin has 16 amino acids, two disulfide bonds 
and an alpha-helix structure that is classified as alpha-conotox-
ins. The conotoxin PnIB gene was cloned into the prokaryotic 
expression vector pET32b(+) and its expression was observed 
as a fusion with thioredoxin in the soluble phase. After purifi-
cation of the fusion protein, the thioredoxin was separated by 
enterokinase and the concentration of purified protein was ap-
proximately 232 mg / L.
Conclusion: These results show that the production of small 
conotoxins containing disulfide bonds as a recombinant protein 
could lead to significant peptide production for future studies.
Keywords: Cone snail, Conus pennaceus, Alpha-conotoxin PnIB.
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Background and Aim: The most abundant membrane proteins 
in M. gallisepticum are pMGA, lipoproteins of about 67 kDa. 
Nine members of the pMGA gene M. gallisepticum possess-
es a large family of pMGA genes encoding variant copies of 
pMGA hemagglutinins. The pMGA gene family genes has an 
extraordinary potential for diversifying antigenic structure on 
the surface of M. gallisepticum cells .The aim of this study was 
to compare the pMGA protein patterns between different strains 
and hosts of Mycoplasma gallisepticum, applicable for design-
ing specific recombinant vaccine.
Methods: All Mycoplasma gallisepticum full genomes avail-
able in Genbank till January 2020 were consider and pMGA1.2 
sequences were identified, grouped and coded. The nucleo-
tide structure and protein structure were investigated. Dele-
tion, insertion, amino acid substitutions in different strains and 
host groups were evaluated. Multiple sequence alignment of 
pMGA1.2 with 650 length amino acids between two different 
hosts (galus galus and house finch) were studied by bioinfor-
matics software in all Mycoplasma gallisepticum full genomes.
Results: Thirteen host specific amino acids A184 ? S, R452 ? 
K, S477 ? N, M509 ? K, K512 ? M, V530 ? I, G550 ? R, D561 
? H, N or T601 ? D, N602 ? deletion, V609 ? L, N629 ? S, T640 
? S were identified in two host groups galus galus and house 
finch respectively. Two amino acid patterns were observed be-
tween poultry and house finch. Four host related epitopes were 
identified.
Conclusion: Due to the difference in the amino acids and 
epitope patterns between two hosts, it is recommended that two 
types of recombinant vaccines might be designed based on the 
pMGA1.2 structure for galus galus and house finch.
Keywords: pMGA, Mycoplasma gallisepticum, surface protein
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Background and Aim: The symbiotic relationship between 
microorganisms and arthropods is very common in nature. 
Some cytoplasmic symbiotic microorganisms alter the normal 
sex-determining mechanisms in arthropods, causing sex-ratio 
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deviation, killing males and eventually leading to asexual re-
production and the possibility of species extinction. In the bio-
control of agricultural pests, predatory mites of the Phytoseii-
dae family are of great importance. In this study, regarding to 
the observance of sex-ratio deviation in Ambelyseius swirskii 
(Acari: Phytoseiidae), the presence of three endosymbiotic bac-
terial genera, i.e. Cardinium, Rickettsia and Wolbachia was in-
vestigated in adult mites
Methods: Firstly, investigation of the female:male ratio in 
commercial mites showed that the ratio was about 42:58. Thus, 
there was a significant deviation from normal sex ratio (50:50). 
Therefore, to determine the presence of sex-determinig bacte-
ria, the whole DNA was isolated from A. swirski mites. Using 
specific primers of the above mentioned bacteria for 16S rDNA, 
gtlA and WSP gene sequences, multiplex PCR was applied. The 
PCR products were sequenced, and the sequences were pro-
cessed using MEGA-X software and blasted and identified in 
NCBI gene bank
Results: The results indicated the presence of Wolbachia and 
Rickettsia as sexual endosymbiontic bacteria in A. swirski.
Conclusion: Therefore, the sex-ratio deviation in this organism 
could be due to the presence of sexual bacterial endosymbionts. 
This needs to be further investigated.
Keywords: endosymbionts Bacteria, multiplex PCR ,mite, Am-
belyseius Swirski, Rickettsia, Wolbachia
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Background and Aim: Inulinases are classified as hydrolases 
and widely used in the food and medical industries. Inulinases 
are mostly used for the production of ultra-high-fructose syrup, 
oligofructans, bioethanol, citric acid and single cell protein 
from inulin. Many yeasts, filamentous fungi and bacteria such 
as Pichia guilliermondii and Aspergillus niger can produce a 
large amount of inulinases. In this study, the expression of the 
mutated Exo-Inulinase gene derived from Aspergillus niger in 
E. coli strain BL21(DE3) has been studied.
Methods: Exo-Inulinase gene from Aspergillus niger 5012 was 
mutated by SOEing PCR method using designed primers. Us-
ing this procedure, sixty nucleotides were deleted from chosen 
site of the gene which was found to be encoding 20 hydropho-
bic amino acids. The new mutated gene, named Inu∆H, was 
cloned into the expression vector pET26b through NdeI and 
NotI restriction endonuclease sites. E.coli DH5α and E. coli 
BL21(DE3) were used as cloning and expression hosts, respec-
tively. Finally, the protein expression was analyzed by SDS-

PAGE. Heat shock protocol, described previously in our lab, 
was used to increase solubility of active enzyme. DNS method 
was applied to study enzyme activity.
Results: Cloning of the mutated Exo-Inulinase gene in E. coli 
was studied on 1% agarose gel and confirmed by sequencing. 
Expression of the recombinant protein was observed on 10% 
SDS-PAGE. The protein size was about 55kDa, approximately 
3 kDa smaller in comparison with its native form, as we ex-
pected. The recombinant Exo-Inulinase, Inu/\H, was highly 
expressed as inclusion bodies. Therefore, heat shock method 
was applied to increase solubility of properly folded enzyme. 
Preliminary experiment showed that the enzyme has a measur-
able activity.
Conclusion: According to the wide industrial applications of 
Exo-Inulinase enzyme and due to the many benefits of protein 
expression in prokaryotic systems, we cloned the mutated Exo-
Inulinase gene from Aspergillus niger 5012 into E. coli. We ex-
pressed the recombinant inulinase in E. coli BL21(DE3). The 
recombinant exo-inulinase showed measurable activity toward 
inulin as a substrate. The profile of enzyme activity and com-
parison with native enzyme is in progress.
Keywords: Exo-Inulinase, Aspergillus niger 5012, Fructose syr-
up, Inu∆H
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Background and Aim: The emergence of antibiotic resistance 
is a serious global threat. Staphylococcus aureus easily devel-
ops resistance to new antibiotics and is the leading cause of 
burn wound infections worldwide. Plasmid-borne Antibiotic 
Resistance Genes (ARGs) are the agents responsible for the 
majority of this resistance. In this study, we aimed to assess the 
prevalence of several plasmid-borne ARGs of S. aureus strains, 
determine the antibiotic resistance patterns of these strains and 
evaluate the correlation between the presence of ARGs and re-
sistance to their associated antibiotics in burn patients.
Methods: In this cross-sectional study, 93 isolates of S. aureus 
were isolated from burn patients admitted in Amir-al-Momenin 
burn hospital affiliated with Shiraz University of Medical Sci-
ences, Iran. These strains were tested for the following ARGs: 
blaZ, dfrA, ermB, ermC, ileS-2 (mup), mphBM and msrA. An-
tibiotic susceptibility was determined by disk diffusion method. 
The obtained data were analysed using SPSS software.
Results: The number (%) of isolates with ARGs in descend-
ing order of frequency is as follows: blaZ: 91 (97.8%), ermC: 
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87 (93.5%), dfrA and mphBM: 85 (91.4%), msrA: 74 (79.6%), 
mecA: 29 (31.2%), ermB: 26 (28%) and ileS: 20 (21.5%). We 
found a positive correlation between the presence of mecA and 
resistance to the following antibiotics: Ciprofloxacin (P=0.000), 
Clindamycin (P=0.000), Erythromycin (P=0.000), Gentamycin 
(P=0.000), Cefoxitin (P=0.004), Azithromycin (P=0.034), Ri-
fampin (P=0.002). The lowest and highest antibiotic resistance 
was observed with Vancomycin (0%) and Azithromycin (93%), 
respectively.
Conclusion: Although the prevalence of mecA positive S. au-
reus was relatively low compared with the other burn centers in 
Iran, the high prevalence of other ARGs and resistance to their 
associated antibiotics is an alarming finding that requires the 
attention of physicians as well as health policy makers.
Keywords: S. aureus; Antibiotic resistance; Burn wound infec-
tion.
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Background and Aim: Human serum albumin (HSA) is the 
most abundant protein in human blood plasma. It has multiple 
important physiological functions such as stabilizing plasma 
oncotic pressure, carrying a wide variety of compounds, and 
provisioning the bulk of plasma antioxidant activity. Like other 
pharmaceutical proteins, HSA is initially attained by fraction-
ation of collected human blood plasma. However, blood is a 
finite and insecure source for the generation of human thera-
peutic drugs. Moreover, extracted proteins can be contaminated 
with various blood-derived pathogens such as human immuno-
deficiency virus (HIV) and hepatitis. Thereby, it is necessary to 
achieve simple and efficient approach for production of phar-
maceuticals.
Methods: In this study, cloning of HSA gene into the pET-
28a(+) expression plasmid under control of a bacteriophage 
T7 RNA polymerase promoter system allowed IPTG-inducible 
production of recombinant HSA protein in Escherichia coli 
strain BL21. In this direction, transformed bacteria were cul-
tured in liquid LB medium supplemented with 1 mM IPTG. To 
measure expression level of recombinant protein, the culture 
was inoculated on rotary shaker (150 rpm) at 37 °C for different 
duration time (0, 4, 8, 12 and 16 h). Recombinant HSA protein 
was purified from the transformed bacterial cell extract by Im-
mobilized Metal Affinity Chromatography using a Ni-NTA col-
umn. The amount of the purified rHSA was determined by the 
Bradford total protein assay kit.
Results: The results indicated that IPTG has a key role in 
expression of rHSA gene in the host cells. The production of 
rHSA protein was not observed in bacterial cells during 0 h of 
IPTG-treatment. The maximum expression of recombinant pro-
tein occurred when 1 mM IPTG was used for 12 h.

Conclusion: Today, recombinant human proteins make up a 
considerable part of FDA-approved biotechnological drugs. 
Microbial expression platforms are the most commonly used 
systems among the expression hosts. E. coli system is widely 
used for the production of heterologous recombinant proteins 
due to its easier culture, short life cycle, well-known genetics, 
and easy genetic manipulation. In this experiment recombinant 
HSA was successfully expression in E. coli.
Keywords: Recombinant protein, Human Albumin, E. coli, Ex-
pression vector
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Background and Aim: The gyrI gene is one of the SOS regu-
lon genes, encoding GyrI protein. This protein can inhibit the 
activity of DNA gyrase. This enzyme plays an important role in 
the replication of bacteria and its inhibition by fluoroquinolo-
nes, such as ciprofloxacin causes DNA double-strand breaks 
and eventually cell death. Double-strand breaks in DNA induce 
the SOS response. The aim of this study was to measure the 
expression of gyrI gene in E. coli strains.
Methods: To investigate the expression of gyrI, the cellular 
RNA was first extracted in exponential phase of growth and af-
ter cDNA synthesis; the relative expression of genes was meas-
ured by Real Time PCR.
Results: The results showed significantly increased expression 
of gyrI during the exponential phase of growth in ciproflucacin-
resistant mutant strain compared to wild type strain (P <0.05).
Conclusion: According to this result, we suggest an indirect 
role of the SOS system on the activity of DNA gyrase.
Keywords: Fluoroquinolone, DNA gyrase, E. coli, GyrI, Real 
Time PCR
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Background and Aim: Cystic fibrosis is the most common le-
thal genetic disorder, which is caused by mutations in cystic 
fibrosis transmembrane conductance regulator (CFTR) protein-
encoding gene. This protein is an ion channel that conducts 
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chloride across the epithelial cells membrane. In the lungs, dis-
ruption of chloride transport leads to the dehydration of mu-
cosal surface layer, which impairs mucociliary clearance. Such 
condition provides a proper opportunity for the colonization 
of bacteria and the emergence of the chronic infections. In the 
current study, the diversity and structure of the respiratory mi-
crobiota in CF patients were investigated by PCR-DGGE and 
culture-dependent techniques.
Methods: 35 CF patients were collected with deep pharyngeal 
swabs. Identification of the isolated bacteria with the culture-
dependent methods was carried out in the clinical laboratory. 
DNA extraction was carried out using chloroform-isoamyl 
alcohol method. Subsequently, bacterial DNA was amplified 
by nested-PCR with 27f/1492r and 341f-GC/782r primers re-
spectively. The PCR products was loaded in 8% acrylamide gel 
with 35% to 75% of the gradient concentration of urea and for-
mamide. Electrophoresis was performed at 60°C for 750 min 
with 60V. In each DGGE gel, the amplified DNA of the isolated 
S. aureus, P. aeruginosa, K. pneumoniae and, Enterobacter sp. 
were loaded alongside the samples as a control.
Results: Comparison between the children and adult CF pro-
files showed a decrease in bacterial diversity with age. Culture-
dependent and PCR-DGGE techniques were used to detect 
some bacterial groups. The number of Pseudomonas sp. identi-
fied by PCR-DGGE was significantly higher than its number 
identified via culturing method.
Conclusion: Pseudomonas sp. was detected in more patients 
by the PCR-DGGE than culture-dependent method. This dif-
ference may be due to the detection of DNA from dead bac-
teria that are trapped in thick respiratory secretions. Besides, 
in response to antibiotic treatments, auxotrophic strains emerge 
that are not easily cultivable but can be identified by molecu-
lar methods. A decrease in bacterial diversity with age can be 
attributed to the continuous use of broad-spectrum antibiotics, 
causing selective pressure in these communities.
Keywords: Cystic Fibrosis, Microbiota, PCR-DGGE, Molecular 
Identification, Respiratory Tract
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Background and Aim: Aeromonas hydrophila is a Gram-
negative bacterium that can infect a variety of aquatic and ter-
restrial animals, including humans, with different disease out-
comes. In fish, it affects several species, where it causes fatal 
hemorrhagic septicemia, a major freshwater disease affecting 
aquaculture worldwide. Also, the transmission of A. hydrophila 
infections from diseased fish to humans through the consump-
tion of contaminated water and raw or undercooked seafood 
has been reported. In humans, it can cause a number of infec-
tions including bacteremia, bronchopulmonary infections, cel-
lulitis, food-borne gastroenteritis, meningitis, peritonitis and 
wound infections. Pathogenicity of A. hydrophila is multifacto-
rial which is controlled by the Quorum sensing (QS) system. 

QS is a mechanism of cell-to-cell signaling via the production 
of signal molecules known as autoinducers that allow a bacte-
rium to ‘‘sense’’ its own population. Quorum sensing regulates 
several functions such as conjugation, secretion of virulence 
factors, antibiotics production and biofilm formation. In A. hy-
drophila N-acyl homoserine lactone (C4HSL), acts as the QS 
signal molecule. This molecule is produced by acyl-homoserine 
synthase that is encoded by the ahyI gene. C4HSL affects the 
expression of several virulence factors including hemolysins, 
lipases, and proteases. Anti QS potential of curcumin has been 
reported, previously. Curcumin is a yellow pigment that is 
found in Curcuma lunga. It’s a polyphenol compound with anti-
inflammatory, anti-QS, Anti-bacterial, Antiviral, anti-oxidant 
and anti-tumor properties. This study was conducted to evalu-
ate the effect of curcumin on the expression of the ahyI QS gene 
in A. hydrophila.
Methods: A. hydrophila, isolated from diseased fish, were cul-
tured in Muller Hinton Agar medium. The MIC (Minimum In-
hibitory Concentration) of curcumin against A. hydrophila was 
determined. A. hydrophila was grown Lauria broth medium 
containing a sub-MIC concentration of curcumin. After reach-
ing the late exponential phase, the bacteria were harvested from 
the medium and subjected to total RNA extraction and cDNA 
synthesis. The control cells were grown in the media lacking 
curcumin. Finally, the expression of the ahyI gene was investi-
gated by quantitative Polymerase Chain Reaction (qPCR) using 
gene-specific primers. In addition, the 16s rRNA gene was used 
as an internal reference gene.
Results: The MIC of curcumin was determined 128 µg/mL and 
thus, bacteria grown in the media containing curcumin with a 
concentration of 64 µg/mL (as ½ sub-MIC) was selected for 
further experiments. Our results showed that the expression of 
ahyI among curcumin-treated cells reduced by 70%, compared 
to the control cells
Conclusion: In this study, we showed that curcumin signifi-
cantly reduced the expression of the ahyI gene, which can result 
in the reduced production of the C4HSL autoinducer molecules 
in A. hydrophila. Since the proper expression of a variety of 
virulence factors are dependent on the concentration of C4HSL, 
attenuation of ahyI by curcumin can reduce bacterial infectiv-
ity and pathogenicity. Thus, curcumin could be regarded as a 
promising anti-QS agent to be used against A. hydrophila infec-
tions.
Keywords: Aeromonas hydrophila, Quorum sensing, curcumin, 
ahyI
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Background and Aim: Phospholipases are functional enzymes 
that are important in the biological process of organisms. These 
enzymes can hydrolyze glycophospholipids with esterase activ-
ity and they invade tissue and have an important role in patho-
genesis. Candida albicans is one of the most common micro-
organisms in the human body that affected by phospholipase 
enzymes. The aim of this study was molecular diagnosis of C. 
albicans genes plb1 and plb2, and vaginal infection agent in 
women in Tehran City
Methods: Fifty of C. albicans isolates were collected from 
patients with vaginitis symptoms who had referred to health 
centers in Tehran city. DNA extraction was performed using 
a DNA extraction Kit and amplified by PCR for detecting plb 
genes (plb1 and plb2) with specific primers. The PCR prod-
ucts were sequenced by Microsynth Company in Switzerland 
and FASTA format of sequences were extracted using Chro-
mas Lite software. Then sequence analysis was performed by 
BLAST program in NCBI database. DNA sequences translated 
to amino acid sequences using sequence translation tools (EBI, 
(EXPASY). The three-dimensional structure and the secondary 
and estimated protein structure were determined by PHYER2 
Protein Fold Recognition Server.
Results: Results of homology comparison C. albicans gene 
plb1 shows 88.71% homologous with C. albicans plb1 gene for 
phospholipase B1 from USA (Muzzey et al., 2018). The sec-
ondary structure of the protein showed that the protein struc-
ture of this gene contains 3% alpha helix and 48% beta strand. 
Maximum phylogenetic relationship with the Candida albi-
cans TIMM 1768. Molecular analysis of the PLB2 gene shows 
88.33% homology similarity with C. albicans plb2 gene for 
phospholipase B2 from USA (Hoover et al., 1998). Secondary 
structure of protein of C. albicans gene plb2 contains 56% alpha 
helix and 6% beta strand structure. And maximum likelihood 
(phylogenetic relationship) with the Candida albicans SC5314.
Conclusion: Candida albicanse secreted phospholipase B genes 
(plb1, plb2) polymorphism were found in isolates from patients 
with vaginitis symptoms who had referred to health centers in 
Tehran.
Keywords: Candidiasis, Candida albicans, Phospholipase B 
Genes, Vaginal, Infection, Yeast.
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Background and Aim: Acinetobacter Baumannii is one of the 
most critical factors in the development of nosocomial infec-
tions around the world and carries the Tet (A) gene encoding 
a tetracycline efflux pump. Recently, Carbon nanotubes have 
described as a novel and potential antibacterial and Nanocarrier 
agents. Aim: In this research, Antimicrobial effects study of car-
bon nanotubes Nanofluid on Acinetobacter baumannii and gene 

expression study on the Tet (A) gene was done.
Methods: Cell viability assay was carried out after incubation 
of Acinetobacter baumannii by the CNT's suspensions (100 µg 
/ml) and antibiotic for 24, 48, and 72 h. Then the gene expres-
sion profile of the Tet (A) gene was studied by Real-Time PCR 
method on bacteria, which were treated by functionalized car-
bon nanotubes Nano fluid+ Antibiotic in comparison with An-
tibiotic alone.
Results: Results were shown significantly, reduced bacterial 
proliferation, and reduced expression of the Tet (A) gene in the 
Nano fluid+ Antibiotic condition.
Conclusion: The present study showed that the functionalized 
carbon nanotubes Nanofluid could be a suitable drug delivery 
vehicle for overcoming bacterial Antibiotic-resistant.
Keywords: Antibiotic-resistant, Acinetobacter baumannii, Car-
bon nanotubes, Nanofluid, Tet (A) gene.
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Background and Aim: Gastric cancer is ranked as the fifth 
most frequently diagnosed cancer and the third for mortality 
in the world. Despite chemotherapy is a common therapeutic 
option for gastric cancer patients, efficacy of current regimens 
is still low. To introduce a novel nanoparticle with cytotoxic 
activity against human gastric cancer cells, we evaluated effects 
of biosynthetic nanocurcumin derived from a gram positive 
coccus.
Methods: For biosynthesis of nanocurcumin, whole bacterial 
cell cultivated for 24 h in the presence of curcumin was used, 
followed by centrifugation at 5000 rpm. To prepare different 
concentrations of nanocurcumin, as well as curcumin itself, 
DMSO was used as solvent, and final concentrations were made 
by DMEM supplemented with 10% FBS just before each ex-
periment. Then, MKN45 cells, a human gastric cancer cell line, 
were treated with 5, 10, 20 and 40 µg/ml of each agent for 24 
h. At the end, cell viability was determined by alamar blue as 
a colorimetric assay, and changes in the cell morphology were 
recorded by an inverted microscope.
Results: Assessment of MKN45 cell viability revealed that 
92%, 66%, 34% and 35% of cells were alive after administra-
tion of 5, 10, 20 and 40 µg/ml nanocurcumin, respectively. 
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Moreover, viability of cells were calculated as 69%, 47%, 43% 
and 25% when curcumin was used in concentrations of 5, 10, 
20 and 40 µg/ml, respectively.
Conclusion: Based on present findings, which indicated toxic 
effects of nanocurcumin against gastric cancer cells, synthe-
sis of nanocurcumin by microorganisms could be considered 
as reliable and eco-friendly method to obtain novel anticancer 
agents.
Keywords: Gastric cancer, Nanocurcumin, Biosynthesis, Toxic 
effects
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Background and Aim: Diabetes is a common disease that af-
fects human health, especially mothers and their children. it 
leads to materialization and mortality of mice offsprings. Using 
metformin is a common way of treating diabetes. However, it 
is not clear whether it can reduce gynogenesis and mortality or 
not. Therefore, the aim of this study is to investigate the effect 
of metformin treatment on the gender and mortality of diabetic 
mice offsprings.
Methods: The mice were injected with 200 mg/kg of Alloxan 
for the induction of diabetes. After inducing diabetes, they were 
divided into four groups. The first group included the males and 
females treated by Alloxan and metformin which were mated 
with each other. In the second group, males were treated by 
Alloxan and metformin, being mated with healthy females. The 
third group included the females treated by Alloxan and met-
formin, which were mated with healthy males. And the fourth 
group included the males and females treated by Alloxan which 
did not receive metformin. After treatment, mice were coupled 
with the male/female ratio to determine the sex ratio of their 
offsprings. The One Way Repeated ANOVA was used for statis-
tical analysis.
Results: The result showed that the number of male offsprings 
in all the groups was significantly more than the control group 
(p ? 0/05) (fig 1). In addition, the mortality of the control group 
was significantly more than the other groups (p ? 0/05) (fig 1).
Conclusion: It seems that the metformin treatment in diabetic 
mice can control the mortality ratio of offsprings; it also leads 
to producing the more males in offsprings. Gender determina-
tion and population control have been human ambitions and the 
metformin treatment of diabetes seems to meet some of them.
Keywords: metformin, offspring, mortality, mice

P-258: Cloning and expression of BDNF protein in Escheri-
chia Coli

Fatemeh Akbari, Bahareh Dabirmanesh*, Khosro Khajeh

Department of Biochemistry, Faculty of Biological Sciences, Tar-
biat Modares University, Tehran, Iran.
Email: fatemeakbari521@gmail.com

Background and Aim: Brain derived neurotrophic factor 
(BDNF) located on chromosome 11p14.1, is a member of the 
nerve growth factor family which involved in the growth, differ-
entiation, and survival of specific types of developing neurons 
both in the central and the peripheral nervous system. It is also 
involved in regulating synaptic plasticity in the central nerv-
ous system. Expression of a similar gene in human is reduced 
in both Alzheimer's and Huntington disease patients. This has 
been found to be related with many biological functions, in-
cluding NMDA receptor activity, synapse stability, dopamin-
ergic, cholinergic, serotonergic, and GABAergic signaling, 
synaptogenesis, and dendritogenesis. Due to the importance of 
BDNF in pharmaceutical industries as well as its application 
on neurological disorders treatment, producing BDNF is crucial 
and is considered as an important step in development of phar-
maceutical industries.
Methods: BDNF gene was optimized based on E. coli strain 
BL21 expression system and synthetized in pUC 57 vector, 
Then it was sub-cloned into pET21a between NdeI and XhoI re-
striction sites. The constructed recombinant plasmid was trans-
formed in to E.coli strain BL21 and expressed under different 
condicions. Then BDNF protein was purified by affinity chro-
matography by nickel-agarose column. The protein purity was 
assayed by sodium dodecyl sulfate polyacrylamide gel electro-
phoresis (SDS-PAGE). Finally, its activity will be evaluated.
Results: The highest protein expression level was determined 
with 0.5 mM of Isopropyl β-D-1-thiogalactopyranoside (IPTG), 
at 18°C in 5 h of incubation. The expressed protein then was 
purified by Ni-agarose affinity chromatography and was illus-
trated by SDS-PAGE.
Conclusion: In this study we have cloned and then expressed 
BDNF protein in E. Coli strain BL21 and the purified protein 
then was achieved by Ni-agarose affinity chromatography.
Keywords: Brain-Derived Neurotrophic Factor, Drug industry, 
Escherichia coli
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Background and Aim: Colon and gastric cancers are major 
clinical concerns worldwide, whit high incidence in develop-
ing and industrial nations. Adenocarcinoma of the colon makes 
more than 90% of all colorectal cancer cases, and develops in 
cells lining of the large intestine. Since mortality rate of colon 
and gastric adenocarcinomas are high in Iran, the aim of present 
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study was to determine effects of nano-MgO synthesized by lu-
minescent vibrio.
Methods: Biosynthesis of nano-MgO was carried out in culture 
medium containing Mg(NO3)2/ MgN2O6. After centrifuga-
tion, pellets were freeze-dried and DMSO was used to dissolve 
obtained nano-MgO, although its solubility was low. To prepare 
final dilutions, RPMI or DMEM supplemented with 10% FBS 
were used just before each experiment. For cytotoxicity assess-
ment, human colon and gastric adenocarcinoma cells (HT29 
and MKN45 cell lines, respectively) were treated with 5, 10 and 
20 µg/ml biosynthetic nano-MgO, as well as DMSO alone as 
relevant control. After 24 h, viability of cells was evaluated by 
resazurin and morphological alterations of cells were recorded 
by an inverted microscope.
Results: Evaluation of HT29 cell viability indicated that 95%, 
87% and 82% of HT29 cells were alive upon 24 h treatment 
with 5, 10 and 20 µg/ml nano-MgO, respectively. In contrast, 
MKN45 cell viability was determined as 100%, 100% and 
73%, upon administration of 5, 10 and 20 µg/ml nano-MgO, re-
spectively. Taken together, obtained results indicated that nano-
MgO induced more toxic effects on MKN45 cells when used in 
concentration of 20 µg/ml.
Conclusion: Further studies are required to improve solubility 
of nano-MgO by use of other agents such as PEG, and also to 
confirm our results on other colon and gastric cancer cell lines.
Keywords: Biosynthetic nano-MgO, Colon and gastric cancers, 
Viability assessment
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Background and Aim: Breast cancer (BC) is a heterogeneous 
and malignant neoplasm derived from breast tissue, and ac-
counts for about 16% of all cancers and 22.9% of invasive can-
cers in women. So, it is essential to identify potential molecular 
diagnostic markers and therapeutic targets for early detection, 
especially the invasive ones. Recent studies showed the great 
potential of small RNAs in the development of novel biomark-
ers and therapeutic targets. miRNAs are a new class of small 
non-coding regulatory RNAs that are involved in gene expres-
sion regulating at the post-transcriptional level and play regula-
tory roles in tumor initiation and progression.
Methods: In this study in order to detect differentially small-
RNAs, several studies such as GSE93740, GSE108291, and 
GSE29173 have been investigated to find candidate microR-
NAs which express differentially in breast tumors. MiARma-
Seq tool version 1.7.2 was used to align and quantify short 
RNAs based on HG19 Human Genome Assembly. Also, miRd-
eep2 tool was applied to find the small RNAs that have the po-
tential characters to be miRNAs based on secondary structure 
prediction. This tool utilizes Cutadapt to trim RNA-seq reads 

and uses bowtie tool to align reads to HG19 Human Genome 
Assembly.
Results: Finally,we again used miARma-Seq pipeline to feature 
count and miRbaseV19 annotation to quantify small RNAs and 
discard known miRNAs. We identified 400 annotated and un-
annotated small RNAs. In the next step other databases includ-
ing UCSC, mirBase, RNAfold, SRA, miPred and PHDcleav 
were used to clarify some characteristics such as conservation, 
expression status in tumor and non-tumor tissues, secondary 
structure and Dicer binding site for unannotated potential to 
wonder whether they can be miRNAs.
Conclusion: In conclusion, we used GEO(gene expression om-
nibus) database and analyzed candidate small RNAs by bioin-
formatics tools to reveal that they can be a real precursor for 
miRNA. Also other characteristics such as differential expres-
sion, conservation, secondary structure have been survived to 
detect small RNA with the most significant score as miRNA 
biomarker for early detection of breast cancer.
Keywords: Breast cancer,Small RNA, Biomarker

P-261: AMH gene expression level is promoted in the sertoli 
cells obtained from a patient with prostate cancer orchiec-
tomy
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Background and Aim: Testis is the reproductive organ of male 
sex and is composed of seminiferous tubules which are the site 
of spermatogenesis. These tubules are comprised of germ cells 
and somatic cells mainly the Sertoli cells (SC). Sertoli cells are 
the first cells of embryonic male gonad and they secrete some 
factors to support the development of Germ cells. AMH (anti-
mullerian hormone) is exclusively secreted by Sertoli Cells and 
is the functional marker of fetal Sertoli cells. In prepubertal life 
of a man, AMH serum level is an indicator of testicular volume. 
During puberty, because of an increase in intratesticular testos-
terone level, AMH levels diminishes in RNA and Protein level 
and will be absent in adulthood. The aim of this study was to 
evaluate the RNA expression of AMH in three different adult 
male with different medical backgrounds.
Methods: Three patients were selected. Patient 1 (P1), aged 
65, was a case of orchiectomy due to prostatic cancer with a 
previous history of antiandrogenic agent therapy. Patient 2 and 
3 (P2 and P3) were two cases of Non Obstructive Azoospermia 
(NOA), aged 40 and 42, with a negative and positive Testicular 
Sperm Extraction (TESE) results respectively. After preparing 
the testicular tissues, according to the kanatsu shinohara pro-
tocol, tissue dissociation was done in two steps of mechanical 
and enzymatic digestion followed by a differential plating when 
the adherent cells were collected. Morphology of the cells was 
compatible to the sertoli cells and RT-PCR for SC markers was 
performed for their characterization.
Results: Results of RT-PCR showed an amplified level of AMH 
expression in P1 compared to P2 and P3. Moreover, sertoli cells 
of P2 exhibited higher expression for AMH gene when com-
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pared to those of P3.
Conclusion: Our data suggest that transcription level of AMH 
may prove very informative about the state of the patients, in 
terms of response to therapy and male infertility etiology. For 
example, in some cases of infertility a trace of sertoli cell imma-
turity is recognizable, which may be diagnosable by molecular 
analysis of AMH gene expression.
Keywords: Sertoli Cells, NOA (Non Obstructive Azoospermia), 
AMH (Anti Mullerian Hormone), TESE (Testicular Sperm Ex-
traction), prostate cancer, Orchiectomy
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Background and Aim: Bone marrow-derived mesenchymal 
stem cells (BMSCs) are multipotent cells with self-renewal and 
potential to differentiate into osteoblasts, chondrocytes and adi-
pocytes are the promising tool in tissue engineering and regen-
erative medicine. The stimulatory and inhibitory effects of elec-
tromagnetic field (EMF) depend on frequency, field intensity 
and duration of exposure. The effect of EMF on osteogenesis 
and expression of Runx-2 has been reported. This gene is an 
important transcription factor that regulates osteoblast matura-
tion. In this study, the expression of Runx-2 was evaluated in 
sinusoidal EMF (SEMF)-induced BMSCs.
Methods: Identification of third passage of isolated mesen-
chymal from Wistar rats were confirmed by flow cytometry 
and then divided into three groups, including negative control 
cultured in a-MEM and 10% FBS, positive control cultured in 
bone differentiation medium, treated cells exposed to SEMF 
with intensity of 1 mT and frequency of 50 HZ, half an hour per 
day for 14 days. The expression of Runx-2 gene was evaluated 
by Real-time PCR.
Results: BMSCs had positive response to CD73, CD90, CD105 
markers and negative response to CD45 marker and differ-
entiated into adipocytes and osteocytes. SEMF-exposed cells 
showed a significant decrease of gene expression compared to 
negative and positive control groups.
Conclusion: EMF can be applied to the injured bone at the ap-
propriate frequency and at 50 HZ frequency and 1 mT intensity 
was not effective in differentiation of BMSCs to osteoblasts.
Keywords: rat bone marrow stem cells, electromagnetic field, 
Runx-2 gene 
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Background and Aim: Resistant to Inhibitor Cholinesterase 
(RIC-3) is a chaperone protein responsible for proper folding 
and assembly of α7 nicotinic acetylcholine receptors (nAChRs). 
According to previous researches on Alzheimer’s disease, the 
nicotinic acetylcholine receptors interact with pathogenic pep-
tides such as Amyloid β and this interaction results in reduced 
neuronal survival following loss of nAChRs. Therefore, con-
trolling the number of these receptors exposed on the surface of 
the neurons is crucial. Moreover, microRNAs are small regula-
tory RNAs. Based on studies on AD, a variety of microRNAs 
affect the processes underlying AD and levels of which has 
shown to change in the patients. One of the critical microRNAs 
in AD is miR-9 so the aim of this study was to investigate the 
targeting of RIC-3 gene with miR-9 and therefore evaluate the 
down regulation of the gene expression due to the presence of 
this microRNA.
Methods: Transfection of the microRNAs to the HEK-293 
cell line was done using electroporation systems. Meanwhile, 
the putative binding sites in the 3′-UTR of RIC-3 mRNA 
were identified and characterized for miR-9 targeting by us-
ing the computational algorithm of Target-scan. The putative 
miR-9 binding site was amplified by PCR, cloned into the 
Xba1 site downstream of the Luciferase reporter gene of the 
pGL3-Control vector. HEK-293 cells were co-transfected us-
ing electroporation. Luciferase activities were measured using 
the Dual-Luciferase® Reporter Assay system 48 h after trans-
fection. Western blot analysis was used to analyze the changes 
in protein levels of RIC-3. Statistical analysis was performed 
using PRISM version 6. P<0.05 was considered to indicate a 
statistically significant result.
Results: The results of Luciferase test demonstrated that the 
presence of miR-9 represses the RIC-3 gene expression at 43 
percent. Western blot results also confirmed the reduction of the 
expression of RIC-3 in the presence of miR-9.
Conclusion: According to previous studies, RIC-3 protein 
plays an essential role in maturation and assembly of nAChRs. 
Furthermore, decrease in the number of nAChRs on the neu-
rons’ surface because of Amyloid β aggregation is an important 
characteristic in AD. Therefore, the current study worked on 
targeting and down regulation of RIC-3 with miR-9.
Keywords: Alzheimer’s disease, nAChRs, RIC-3, miR-9
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Background and Aim: Enterokinase, a serine protease which 
consists of a heavy chain and a light chain. The light chain of 
enterokinase is the catalytic subunit; that recognizes DDDDKX 
site. Enterokinase light chain has 4 disulfide bonds. At the pres-
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ence of the DsbA (Disulfide bond) sequence in the design of the 
enterokinase gene, the protein is transferred to the periplasmic 
space, in which the disulfide bond is formed and the protein 
folded correctly. Enterokinase allows any recombinant protein 
to retain its native N-terminus without leaving any unwanted 
residues on their amine end. Due to the importance of produc-
tion of enterokinase light chain in industry, we cloned the enter-
okinase light chain gene and investigated different expression 
conditions of the protein to achieve an optimized condition for 
expressing the protein.
Methods: The nucleotide sequence of the enterokinase gene 
was obtained for expression in the bacteria. The sequence was 
synthesized in pUC57 vector. In the synthesized construct, 
DsbA tag and then gene is located between the Nde I and Xho 
I restriction sites. Then, it was cloned into pET-21a+ and the 
vector was transformed to the E. coli. The cloning was con-
firmed with sequencing. The expression of enterokinase was 
investigated in different concentrations of Isopropyl β-D-1-
thiogalactopyranoside (IPTG) and lactose and different condi-
tions of temperature and time with appropriate aeration in order 
to find optimal conditions for expression. Cold osmotic shock 
method was used to isolate enterokinase from periplasmic 
space. Expression analysis was performed by Sodium dodecyl 
sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and it 
was observed that more protein was soluble in the periplasmic 
space.
Results: The constructed expression vectors, pET21-enteroki-
nase light chain, were transformed into E. coli BL21. To ob-
serve the expression level of enterokinase, LB medium was 
used to cultivate this recombinant E. coli. According to SDS-
PAGE analysis, the enterokinase was successfully expressed 
under the optimized condition (i.e. 2 mM of lactose induction 
at a cell density of OD600 ¼ 1 at 37°C and a post-induction 
time of 18 hours).
Conclusion: The enterokinase light chain gene was success-
fully transformed and its expression was optimized within the 
E. coli.
Keywords: Enterokinase, catalytic subunit, periplasmic space, 
Cold osmotic shock
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Background and Aim: It has been reported that different spe-
cies of Euphorbia have antitumor activity. Euphorbia Tehranica 
is considered a traditional herb which is distributed in Iran. The 
anticancer activity of ethyl acetate extract (EAE) from this herb 
against colorectal cancer is unclear. In this study, we evaluated 
the growth inhibitory effects of Euphorbia Tehranica extracts on 
human colon cancer cell line SW480.

Methods: The ethyl acetate was extracted from Euphorbia Teh-
ranica. The SW480 cells were treated with different concentra-
tions of EAE (5 to 250 μg/ml) at 24, 48 and 72 hours. Cell sur-
vival was evaluated using MTT assay. Anticancer activity of the 
EAE was assessed by evaluating the cell viability. Cell viability 
was determined at the wavelength of 546 and 630 nm by MTT 
method. The IC50 was determined graphically.
Results: In this regard, the EAE was found to markedly inhibit 
the proliferation of SW480 cells in a dose and time-dependent 
manner. The cell mortality increased when the concentration of 
EAE increase from 5µg/ml to 100µg/ml. EAE treatment arrest-
ed growth in IC50 concentration range. IC50 for sw480 cells 
was in 50 µg/ml concentration after 24 and 48 hours and 40 µg/
ml after 72 hours.
Conclusion: We inferred that the EAE of Euphorbia Tehranica 
could have chemo preventive potential against human colorec-
tal cancer. Our results may suggest that the gene expression 
which is contributed in apoptosis has been changed under pres-
sure of EAE.
Keywords: Euphorbia Tehranica, ethyl acetate, SW480 cell line, 
cytotoxicity
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Background and Aim: Lactate dehydrogenase (LDH; NAD 
oxidoreductase, E.C 1.1.1.28), an important enzyme which acts 
in the final step of glycolysis, has been expressed as recombi-
nant enzyme due to its importance in industry by different re-
searchers since 1980s. However, difficulties in expressing solu-
ble proteins is a complex and critical issue. Fusion systems (e.g. 
ubiquitin) have been designed and been introduced to increase 
the solubility of their target protein. SUMO (Small Ubiquitin-
like Modifier) tag has been developed as an alternative fusion 
partner which could circumvent the obstructions of ubiquitin 
tags (e.g. high cost and obtainability of ubiquitin-specific pro-
teases). Here, in order to investigate the solubilization effect 
of SUMO tag on expression of recombinant LDH enzyme we 
fused the gene sequence of SUMO-tag to the LDH sequence.
Methods: In order to obtain LDH gene, PCR technique was 
performed using proper primers which added Bam HI and Xho 
I restriction sites as SUMO sequence was available inside pET-
21 between Nde I and Bam HI restriction sites. The amplicon 
and SUMO construct then were subjected for double digestion 
using Bam HI and Xho I. Digested products then were subjected 
for ligation using T4 DNA ligase, and then was transformed into 
competent E. coli BL21 using heat-shock method. To evaluate 
and determine the best expression condition for SUMO-LDH 
and LDH, both proteins were expressed in LB and TB medium 
in different expression condition such as 4 h, 8 h, and 18 h of in-
cubation at 14°C, 23°C, and 37°C after inducing the expression 
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by 0.1 mM of Isopropyl β-D-1-thiogalactopyranoside (IPTG). 
Sodium dodecyl sulfate polyacrylamide gel electrophoresis 
(SDS-PAGE) was used to determine the expression difference 
between LDH and SUMO-LDH proteins.
Results: Succeeding PCR which resulted in the generation of 
LDH containing Bam HI and Xho I restriction sites, double di-
gestion was performed successfully for SUMO construct and 
amplicon by Nde I, Bam HI and Bam HI, Xho I, respective-
ly. Following expressing the enzymes in different conditions, 
SDS-PAGE illustrated a difference between expression of LDH 
and SUMO-LDH which will be discussed.
Conclusion: As SUMO-tag may enhance the expression and 
solubility of LDH, the mentioned method can be used for LDH 
production in diagnostic kits.
Keywords: Lactate dehydrogenase, Small Ubiquitin-Related 
Modifier Proteins, Escherichia coli, Solubility
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Background and Aim: The spread of Brucella infections in 
animals and humans has demonstrated the basic need for dif-
ferent regional / local reference laboratories to use validated 
species identification approaches to facilitate data exchange and 
comparison. The aim of this study was to evaluate the β subu-
nit of RNA polymerase (rpoB) enzyme as a molecular marker 
in the differentiation of Brucella species and to determine the 
genotype of Brucella melitensis species using single nucleotide 
polymorphism (SNP) analysis.
Methods: In this study, blood and cerebrospinal fluid samples 
were taken from 50 patients with brucellosis. After culturing the 
samples in Brucella agar culture medium containing antibiot-
ics, 11 strains of Brucella bacteria were isolated and identified 
by classical and molecular biotyping methods. The rpoB gene 
of each of the isolates was then amplified and sequenced. Se-
quencing results were analyzed by Mega6 program.
Results: According to the results, rpoB gene was able to dif-
ferentiate Brucella species from each other and other bacteria. 
While only one of the isolates belonged to Type 1. Of the 10 
type 2 rpoB strains, six specimens with only one unique type 
of point mutation were observed in codon 985, which is a new 
type of genotype 2.
Conclusion: Our results show the high differentiation power of 
rpoB gene among Brucella isolates from some different regions 
of Iran, which led to accurate genotype determination and iden-
tification of these bacteria.
Keywords: Brucellosis; RpoB; Brucella melitensis; single nu-
cleotide polymorphism
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Background and Aim: Nowadays, researchers are looking for 
study models for laboratory research, including Animal Mod-
eling, Tissue Modeling, and Cell Modeling. According to the 
results of the studies, the blastema tissue contains a group of 
undifferentiated cells that create in parts of the body of alive 
creature. The purpose of this study is to find a suitable model for 
the maintenance of tissue bank as well as a proper model (tissue 
modeling) for specialized laboratories.
Methods: In this investigation, the four New Zealand 6-month-
old male rabbits were used according to standard conditions. 
Seven 2-mm punches were created per rabbit's pinna at the dis-
tance of the marginal and central veins. Two days later, a 4 mm 
diameter punch was performed again. After adding blastema 
rings to the cryotubes containing the culture medium, the cryo-
tubes were placed in the freezer at -80 ° C for one week and 
then transferred to a liquid nitrogen tank. Four blastema rings 
were also put in complete culture medium as control samples. 
Blastema rings were investigated in two experimental groups. 
The first and the second group was kept in liquid nitrogen for 15 
days and one month, respectively. After the defrost technique, 
the samples were cultured. On days 7, 10, 15, and 21 after cul-
ture, the vitality of the blastema cells was assessed by trypan 
blue color and with invert microscope.
Results: According to the investigations, there were significant 
differences between the test and control samples based on the 
evaluation index, which is the cell vitality. Also, after the 10th 
day of culture, in the tissue of control blastema, the cells col-
lapse was observed at the culture dish surface. Accordingly, this 
research is performed using other cryopreservation protocols, 
which, comparatively, the relevant results will be reported in 
the original article.
Conclusion: According to the results, it seems that 15 days of 
freezing time and lower concentrations of DMSO, increase the 
probability of the vitality of blastemal resulting from auricle 
punch of the rabbit as a tissue model.
Keywords: Tissue Freezing, Tissue Culture, Cell Vitality
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Background and Aim: CD44 is a cell surface glycoprotein, 
which is known as a cell adhesion molecule/CAM. It plays a 
major role in cell-cell adhesion, cell-substrate interaction, lym-
phocyte homing, idiopathic recurrent miscarriage, and tumor 
metastasis. On the other hand, malignant cells can initiate a 
tumor metastasis by sustaining proliferative signaling. Thus it 
is probable that some of the CD44 gene mutations can stimu-
late and sustain progression of cells through their growth and 
division cycles. The aim of this study is to investigate CD44-
C353647G and -G187116A gene polymorphisms with benign 
prostatic hyperplasia by RFLP.
Methods: The boiling DNA extraction performed from 150 
patients and 70 normal control blood samples, which col-
lected from Rouhani Hospital (Babol, Iran). The PCR- RFLP 
have been used from products of the C353647G (401 bp) and 
G187116A (694 bp), and digested by HinfI and HpaII restric-
tion enzymes pattern, respectively. For visualizing the RFLP 
bonds, the 1% agarose gel electrophoresis has been used.
Results: There are 3 types of bonds in C353647G genotyping 
with 121, 280 bp; 401, 121, 280 bp; and 401 for CC; CG; and 
GG genotypes, respectively. Also, we observed 3 types of bonds 
in G187116A genotyping with 453, 241 bp; 694, 453, 241 bp; 
and 694 for GG; GA; and AA genotypes, respectively. The fre-
quency of alleles was almost significantly different (Pvalue = 
0.09) in case and control groups.
Conclusion: In spite of what our study showed, the frequency 
of allele might be more different in case and control groups if 
the number of sample increases. And so, these intron-SNPs of 
the CD44 as a tumor marker on the stability of transcript mol-
ecules; can be studied by other researchers.
Keywords: Benign Prostatic Hyperplasia; Recurrent miscar-
riage; CD44 gene; in silico; Transduction pathways
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Background and Aim: It has been reported that spiroamino-
pyrimidine derivatives inhibited the growth and proliferation 
of various cancer cell lines. In the present study, we evaluated 
cytotoxic and apoptosis-inducing effects of 2,4-diamino-1,3-
diazaspiro[5.5]-9-tert-butyl-2, 4-diene-5-carbonitril (9-tBAP) 
on NB4 acute promyelocytic leukemia (APL) cells.
Methods: The cells were treated with 10–100 µM of 9-tBAP. 
Cytotoxic activity of the compound was measured using the 
MTT assay. Apoptosis was investigated by Hoechst 33258 
staining as well as by Annexin V/PI double staining.
Results: The compound under study was found to be highly ac-
tive cell growth inhibitor with IC50 of 30.0 ± 3.5 µM inducing 
apoptosis in NB4 cells. Cell cycle analysis by flow cytometry 
showed a time-dependent increase in sub-G1 cell population. 
Real-time polymerase chain reaction analysis revealed that the 
treatment with the compound down-regulated the BIRC5 ex-
pression in a time-dependent manner.

Conclusion: 9-tBAP displayed potent anti- leukemic activity in 
vitro thus warranting further investigation.
Keywords: Spiroaminopyrimidine,Apoptosis,NB4 cell line,Cell 
cycle
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Background and Aim: Gastric cancer is the fourth most com-
mon cancer in the world and the second leading cause of cancer 
deaths. Moreover, it is an aggressive disease with poor 5-year 
survival. The early stages of this malignancy are not having 
prominent symptoms, hence in the advanced stages, which are 
totally cancerous, there is a little chance of curing. Molecular 
biomarkers have a high potential to provide an appropriate and 
sensitivity for the primary diagnosis of cancer. ER-α36 is a spe-
cific variant of the estrogen receptors, which is associated with 
the pathogenesis of cancer. Given the limited data available 
from this gene, in order to better understanding and identify-
ing the biomarkers associated with gastrointestinal cancers, the 
expression level of the ER-α36 was measured.
Methods: In this study, 40 tissue samples including 30 samples 
with adenocarcinoma and 10 non-cancerous control samples 
were collected. Total RNA was isolated from frozen tissue sam-
ples of gastric cancer biopsies and then cDNA was synthesized. 
The alteration of gene expression was evaluated by using quan-
titative real-time PCR.
Results: Our findings showed that the expression level of ER-
α36 was significantly upregulated in 23 cancerous specimens 
(P=0.0148) in comparison with the normal tissues, and there is 
a correlation between age, sex, and type of gastric cancer.
Conclusion: the results also recommend that expression profil-
ing of ER-α36 can be used to diagnose gastric cancer, and the 
gene seems to be used as a biomarker for the diagnosis of early-
stage gastrointestinal cancers.
Keywords: Biomarker, Gastric, Cancer, ER-α36

P-272 Simultaneous effect of CoCl2-induced hypoxic con-
dition and Thymoquinone treatment on the expression of 
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Background and Aim: Thymoquinone (TQ), as a major com-
pound of Nigella Sativa seeds, has been reported to possess 
anti-tumor activity against variety of tumors such as breast can-
cer. Cobalt II chloride (CoCl2) is a well-known hypoxia mi-
metic mediator which induced hypoxia-like responses through 
the induction of hypoxia-inducible factor-1 (HIF-1). The pre-
sent study conducted to investigate the simultaneous effect of 
CoCl2-induced hypoxic condition and TQ treatment on the ex-
pression of Sox2 gene in the cancerous MCF-7 cell line.
Methods: MCF-7 cells were cultured in T25 flasks in DMEM-
F12 medium supplemented with 10% fetal bovine serum. The 
cultured cells at 70% confluency were treated with CoCl2 (100 
μmol/L) as control group and with CoCl2 and TQ (500 ng/ml) 
as treatment group for 24 h. RNA extraction, DNase I treatment 
and cDNA synthesis were then performed in control and treat-
ment groups. Finally, quantitative real-time PCR (qRT-PCR) 
was used to evaluate the expression of Sox2 gene in treated 
samples compared to the untreated cells.
Results: In this study, the effect of TQ on the mRNA expres-
sion of Sox2 gene involved in the proliferation of MCF-7 can-
cerous cell line were evaluated under CoCl2-induced hypoxic 
condition. The results of qRT-PCR indicated that TQ at CoCl2-
induced hypoxic condition decreased the expression of Sox2 
gene compared to normoxic condition.
Conclusion: SOX2 protein regulates multiple malignant pro-
cesses of breast cancer such as promotes cell proliferation and 
thus tumorigenesis through facilitating the G1/S transition. Ac-
cording to the results of this study, we conclude that TQ can 
inhibit MCF-7 cell line proliferation under hypoxic condition. 
This study provides a good perspective for further efforts to in-
vestigate the effect of TQ on different cancerous cell lines and 
tumors under hypoxic condition for cancer treatment applica-
tions.
Keywords: Breast cancer, MCF-7 cell line, Thymoquinone, Co-
balt II chloride, Sox2 gene expression

P-273 Analysis of Interleukin-10 Gene Polymorphisms in 
Patients with Idiopathic Chronic Urticarial in East-Azer-
baijan
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Background and Aim: Idiopathic chronic urticaria (ICU), is 
the most common form of chronic urticaria. Because the hives 
are multifactorial diseases, several mechanisms have been pro-

posed to explain the cause of the disease, especially genetic 
polymorphism plays an important role in inflammatory dis-
orders. The aim of this study was to evaluate polymorphism 
(rs1800896 - 1087) IL -10 in relation to the chronic urticarial
Methods: A total of 100 patients with chronic urticaria and 100 
control were studied. DNA was extracted from the plasma of 
patients by DNA extraction kit (Sinaclon-Iran). Polymorphism 
(rs1800896 - 1087) IL -10 was investigated by RFLP PCR.
Results: Out of 100 patients with chronic urticaria, 29 (29%), 
52 (52%), and 19 (19%) sample had GG, AG, and AA, re-
spectively. In the control group, 29 (29%), 22 (22%) and 49 
(49%) had GG, AG and AA, respectively. Data analysis showed 
a significant relation (P =0.009) between the polymorphism 
(rs1800896 - 1087) with the chronic urticaria. AA genotype had 
a significant relation with chronic urticaria disease (P =0.004 
and OR =4.052). Between AG genotype and chronic urticaria 
(P = 0.003 and OR = 0.547), there was a significant relationship 
but in the opposite. There was no relation with GG and disease 
(OR = 0.699; P = 0.541).
Conclusion: The results confirm other studies of polymor-
phisms in genes involved in chronic inflammatory diseases. 
These results show the different roles of genes among differ-
ent ethnic groups and different polymorphisms that can explain 
various clinical protests.
Keywords: Hives, Chronic urticaria, IL-10, Polymorphism

P-274 Investigation of Malate dehydrogenase cloning and 
expression in Escherichia coli
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Background and Aim: Malate dehydrogenases (MDH, L-
malate: NAD oxidoreductase, E.C.1.1.1.37), catalyzes the 
NAD+/NADH-dependent interconversion of the substrates 
malate and oxaloacetate. MDH plays a key role in the tricarbo-
xylic acid cycle. The bacterial MDH is a dimeric enzyme with a 
molecular mass of 70 kDa. This enzyme is used in the aspartate 
transaminase diagnostic kit that used in the diagnosis of liver 
disease. Due to its important it was decided to clone and express 
this protein.
Methods: The nucleotide sequence of the malate dehydroge-
nase was optimized, synthetized and then inserted into cloning 
vector, pUC57. The gene was then cloned into an expression 
vector, pET-28a⁺, between the two restriction sites of Nde I 
and Xho I. The recombinant vector was transformed into E.coli 
strain BL21 (DE3) and its expression was examined using dif-
ferent conditions. The protein was expressed in LB medium 
for 3h, 6h, 15h and 21h at 37°C after inducing by 0.4 mM and 
1 mM of isopropyl β-D-1-thiogalactopyranoside (IPTG). So-
dium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) was used to determine the optimal condition.
Results: The constructed expression vector, pET28 – malate 
dehydrogenase, was transformed into E. coli BL21 (DE3) and 
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its cloning was confirmed by sequencing. Following express-
ing the enzyme in different conditions, SDS-PAGE illustrated 
that the best protein expression is achieved in LB medium at a 
concentration of 0.4 mM IPTG and induction for 15 h at 37°C. 
In the above conditions, a soluble and active product was ob-
tained. The kinetics and stability of this enzyme in the presence 
of various additives will be investigated in future.
Conclusion: In this study we have firstly cloned and then ex-
pressed the recombinant MDH enzyme using pET-28 express-
ing system. The product obtained in this process was soluble 
and active. This protein can used in production of diagnostic 
kits, in the future.
Keywords: Malate dehydrogenase, Escherichia coli, Solubility

P-275 Down-regulation of Survivin involved in copper (II) 
phenylthiosemicarbazone complex-induced apoptosis in 
leukemia stem-like KG1a cells

Parinaz Haddadi
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Tabriz, Tabriz, Iran
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Background and Aim: Previous studies suggested that phe-
nylthiosemicarbazones considered as a new apoptosis-inducing 
agent. In this study, anti-proliferative and apoptotic effects of 
the copper (II) phenylthiosemicarbazone complex (Cu-PTSC) 
were investigated in human acute myeloid leukemia KG1a cell 
line. The KG1a cells were treated with various concentrations 
of the Cu-PTSC (20-140 μM), and cell viability was determined 
by MTT assay.Western blotting showed that survivin expres-
sion considerably down-regulated 24-72 h after treatment with 
an IC50 concentration of the Cu-PTSC. the cytotoxicity of an 
active compound from copper (II) phenylthiosemicarbazones 
(Cu-PTSC) was investigated against KG1a cells a model for 
leukemic stem cell in AML. We were interested in understand-
ing its cytotoxic effect and underlying mechanisms of action 
of the compound on KG1a cells. This compound caused a sig-
nificant decrease in the KG1a cell viability in a dose and time-
dependent manner.
Methods: Cell culture Western blotting analysis
Results: Cu-PTSC induced apoptosis in KG1a cells Cu-PTSC 
inhibited KG1a cell viability
Conclusion: Based on present data, it seems that Cu-PTSC 
may provide a novel therapeutic approach for the treatment of 
acute myeloid leukemia
Keywords: Apoptosis; Cu-PTSC ,Survivin; KG1a cell line
P-276 Expression and functional analysis of LINC00513 in 
colorectal carcinoma tissue and cell lines and its association 
with Wnt signaling.

Tabassom Hassannia, Mohammad Soltani B*
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Background and Aim: The colorectal cancer is one of the most 
frequent malignant diseases worldwide with a remarkably high 

mortality rate. The cancer involves a slowly developing cancer 
that begins as a tumor or tissue growth on the rectum or co-
lon. The main causes of the cancer include lifestyle, personal 
characteristics, and inheritance. The symptoms of colon cancer 
include: a persistent change in your bowel habits, rectal bleed-
ing or blood in your stool, weakness or fatigue, and unexplained 
weight loss. The Wnt signaling pathway is important for both 
initiation and progression of CRC. The Wnt target genes affect 
multiple cellular functions including regulators of cell cycle 
progression, cell proliferation, angiogenesis, and apoptosis. 
A key initial mutation is the early mutation of the adenoma-
tous polyposis coli (APC) tumor suppressor gene. The func-
tion of this tumor suppressor is to bind with the b-catenin and 
induces its degradation, thereby acting as a negative regulator 
of b-catenin. The Long non-coding RNAs (lncRNAs) are mem-
bers of the non-protein coding RNA family. They play a critical 
role in the regulation of gene and protein expression influenc-
ing apoptosis, cell proliferation and they have a critical role in 
the development and progression of various cancers, including 
colorectal cancer (CRC). MicroRNAs (miRNAs) are important 
regulatory molecules which could affect a variety of cellular 
and molecular targets in CRC.
Methods: 1.Sample preparation and RNA extraction from dif-
ferent colorectal carcinoma specimens 2.cDNA synthesis and 
qPCR analysis of the candidate LncRNA and Data interpreta-
tion 3.Cloning of the candidate LncRNA in an expression vec-
tor 4.Overexpression of the cloned LncRNA in colorectal cell 
lines (SW480, HCT116) 5.Assessment of LncRNA expression 
on cell cycle and cell death 6.Study of the LncRNA expression 
change on the target genes of the interacting miRNA 7.Cloning 
of the LncRNA downstream of a luciferase ORF for luciferase 
reporter assay 8.Study of the interaction between the candidate 
LncRNA and the corresponding miRNA
Results: We aim to find a LncRNA from multiple bioinformat-
ics databases and its effect on CRC. We found Linc00513 and 
investigate the expression level for this LncRNA and its cor-
relation with candidate MiRNAs from normal and abnormal 
colorectal tissues. We report a significant difference in expres-
sion level of this gene on normal and abnormal tissue and start 
experimental work on colorectal cancer and normal tissue.
Conclusion: We investigate the preclinical and clinical studies 
related to miRNAs and LncRNAs as diagnostic biomarkers for 
CRC.
Keywords: Long non-coding RNA, Colorectal cancer, Micro 
RNA

P-277 Association study of the CD33 rs3865444 polymor-
phism in Alzheimer's disease (AD) in the Northern Iranian 
population
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1. Department of Biology, Faculty of Science, University Guilan, 
Rasht, Iran
2. Division of Oncology, Department of Medicine, Washington Uni-
versity School of Medicine, St. Louis, Mo, USA
Email: fatemeh.heidary74@yahoo.com

Background and Aim: Alzheimer’s disease (AD) is a complex 
genetic disorder characterized by the accumulation of amyloid 
plaques and neurofibrillary tangles (NFTs). Recent genome-
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wide association studies have identified single nucleotide poly-
morphism rs3865444 in the CD33 gene associated with late-on-
set AD (LOAD) susceptibility. CD33, also known as Siglec-3, 
is a member of sialic acid-binding immunoglobulin-like lectins 
(Siglecs) family expressed on the surface of myeloid progeni-
tor cells, mature monocytes and macrophages. Considering 
that conflicting results have been reported on the role of CD33 
rs3865444 polymorphism in LOAD in different populations, 
our aim in this study was to investigate the relationship between 
rs3865444 (C) polymorphism and LOAD patients in the North 
Iranian population.
Methods: We carried out a case-control association study to 
test for a relationship between the rs3865444 (C) polymor-
phism and Alzheimer’s disease in 104 patients with LOAD and 
104 control subjects. The genomic DNA and total RNA were 
extracted from peripheral blood white cells using the Triton 
X-100 method and TRIzol reagent (Invitrogen, USA), respec-
tively. Genotypes and allele frequencies were determined in 
two group using Multiplex ARMS-PCR. Real-time quantitative 
PCR (RT- qPCR) was used to investigate the expression of the 
CD33 gene at transcription levels.
Results: The distribution of genotype and allele frequencies of 
rs3865444 polymorphism was no statistically different between 
LOAD patients and control group (p=0.27 and p=0.08, respec-
tively) while the expression levels of CD33 in peripheral white 
blood cell were increased in LOAD patients compared to that of 
control group (P< 0.05).
Conclusion: Results from the case-control study revealed no 
significant difference between rs3865444
polymorphism of the CD33 gene and patients with LOAD. 
However, CD33 gene transcript expression was increased in 
LOAD patients compared to controls.
Keywords: CD33, polymorphism, Alzheimers disease, Immune 
system, Gene expression

P-278: Cytochalasin H cytotoxic effect on human malignant 
glioma cell line (U87MG) and PLAU and PCDH10 genes 
expression

Samaneh Heidarzadeh
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Email: heidarzade_samane@yahoo.com

Background and Aim: Glioblastoma is the most and common 
brain tumors malignant. The treatment of glioblastoma is very 
difficult, due to extensive tissue surrounding of the brain and 
the aggressive attack. Therefore, the investigation of new thera-
peutic approaches for this disease is very important. The aim of 
current study was to provide a proof-of-concept on the mecha-
nism of PLAU and PCDH10 gene expressions after treatment 
of malignant human glioma cell line (U87MG) with cytocha-
lasin H.
Methods: In the present experimental study, we have examined 
cytochalasin H cytotoxic activities on U87MG cells in vitro for 
the first time. The cells were cultured and treated with 10-5 - 
10-9 M of cytochalasin H for 24, 48 and 72 hours. The assess-
ment of cell viability was carried out by MTT assay at 578 nm. 
mRNA expression changes of PLAU and PCDH10 were then 

evaluated by qRT-PCR.
Results: MTT assay showed that cytochalasin H (10-5 M) in-
hibited the U87MG cancer cells proliferation after 48 hours. 
Analysis of qRT-PCR showed that the PLAU expression was 
significantly decreased in comparison with the control (P<0.05). 
The expression of PCDH10 also showed a significant increase 
when compared to the control (P<0.001).
Conclusion: This study shows the effect of Cytochalasin H cy-
totoxic activities on U87MG cells in a dose- and time-depend-
ent manner and Tumor Regulatory Genes in The Cytotoxic Ef-
fect of Cytochalasin H on Malignant Human Glioma Cell Line.
Keywords: Cytochalasin H, Glioblastoma, Plasminogen Activa-
tor Urokinase, Protocadherin-10

P-279 Purification and refolding of recombinant Interferon 
alpha-2b over-expressed as inclusion bodies in Escherichia 
coli
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Background and Aim: Interferon alpha 2b is an important 
cytokine used as a therapeutic agent for hepatitis and cancer 
treatment. This protein is produced by recombinant DNA tech-
nology using bacterium Escherichia coli as insoluble inclusion 
bodies. Purification and activation of inactive protein from in-
clusion bodies are challenging. To obtain active and pure IFN 
α2b from inclusion bodies, an efficient method under optimized 
conditions should be used for refolding and purification.
Methods: In this study, overexpression recombinant IFN-a2b 
in the form of inclusion bodies (IBs) was obtained using the au-
toinduction culture of recombinant Escherichia coli. Inclusion 
bodies were solubilized in 20% SDS and Dithiothreitol 50 mM 
in Tris buffer (50 mM) at pH 8, then IFN α2b was purified us-
ing solvent extraction with 2-butanol as an organic solvent. The 
purified IFN α2b was refolded in a concentration of 25 µg ml-1 
using the dilution method in refolding buffer containing 0.64 
mM urea, 5.57 mM cysteine, 1.8 mM cysteine, 1mM EDTA, 
5% Glycerol and 50 mM Tris with 8 pH. The activity of the 
refolded sample was determined by measuring the in-vitro bio-
assay activity (antiviral type).
Results: Finally, the purity and activity of Interferon alpha 2b 
respectively were 90% and 2.1 × 108 of the international unit, 
which was obtained from refolded protein.
Conclusion: In the developed method refolded IFN α2b was 
achieved with high purity and suitable activity, which makes 
this process suitable for the research and biopharmaceutical in-
dustry.
Keywords: Interferon alpha 2b, Inclusion body, Protein refolding

P-280 Investigation of Simultaneous effect of GTP and Ara-
C on ATG5 expression in NB4 cells
Fatemeh Jusheghani1, Mohammad Amin Moosavi2*, Mehr-
dad Hashemi1
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Background and Aim: Current therapeutic strategies used to 
treat leukemia are unable to eradicate undifferentiated leuke-
mia stem cells, meaning that the treatment of leukemia remains 
a challenge in medicine.In this study, we attempt to address 
the role of ATG5 as an autophagic marker in the mechanism 
of action and differentiation therapy of cytarabine (Ara-C) and 
guanosin 5'-triphosphate (GTP) in combination with each other, 
in leukemia NB4 cells.
Methods: NB4 cells (leukemia cell line) were purchased from 
National Cell Bank of Iran (Pasteur Institute, Tehran, Iran). 
Cells grown and incubated in standard situation. Then, cells 
were sub-culture into 75cm2 flasks, 96-well plates or 6-well 
plates. Cell growth and viability were evaluated by trypan blue 
exclusion test. Real time PCR was used to evaluate ATG5 gene 
expression level. Actin gene was used as housekeeping gene. 
Analyses were conducted using the ANOVA.
Results: The results indicated that GTP is potent inducer of au-
tophagy, and this autophagic effects can potentiates differentiat-
ing and cytotoxic effects of Ara-C in NB4 cells.
Conclusion: This study highlights therapeutic benefits of au-
tophagy inducers such as GTP for improving anti-leukemic ef-
fects of Ara-C in NB4 cells.
Keywords: Ara-C -GTP -Autophagy-Leukemia

P-281 Investigation of structural and functional properties 
of mnemiopsin2 mutant (F190L) after immobilization on 
silica

Elahe Karimipour1*, Vahab Jafarian1, Bahram Amini2

1. Department of Biology, Faculty of Science, University of Zanjan, 
Zanjan, Iran
2. Department of biochemistry, Zanjan University of Medical Sci-
ences, Zanjan, Iran
Email: elahekmp@gmail.com

Background and Aim: Following the development of biotech-
nology, there is an increasing interest in the use of safe and 
sensitive tools related to biological phenomena such as fluores-
cence, chemoluminescence and bioluminescence. In tempera-
ment, there are two types of bioluminescence systems, includ-
ing the luciferin-luciferase and the photoprotein. Due to their 
unique properties, photoproteins are used in many intracellular 
and extracellular studies, such as gene expression analysis, the 
pharmaceutical industry, biochemical processes, and imaging 
of living cells. The objective of this study was to investigate 
the changes in the emission and stability properties of a silica 
nanoparticles-immobilized mutant (F190L) of mnemiopsin2, as 
a calcium-regulating photoprotein, and to compare them with 
non-immobilized photoprotein under different assay conditions.
Methods: . For this, white silica nanoparticles were firstly syn-
thesized, and then the pure photoprotein was fixed on their sur-
face using proprietary EDC / NHS linkers. All the conditions 
and parameters needed for the activity of photoprotein such as 

temperature, pH, amount of calcium, and half-life were moni-
tored after stabilization, and they were compared with the opti-
mized conditions for free photoprotein.
Results: Results indicated that the silica nanoparticles-immobi-
lized photoprotein had more stability and tendency to substrate, 
as well as higher optimal pH, while lower Ca2+ sensitivity as 
compared to free photoprotein.
Conclusion: According to the research, photoprotein has be-
come more sensitive to pH after stabilization on silica nano-
particle and the relative temperature stability, half-life, calcium 
sensitivity and and tendency to substrate have increased, each 
of which can be used as a unique feature for different applica-
tions.
Keywords: Photoprotein, Mnemiopsin2, Immobilization, Silica 
nanoparticle.
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Background and Aim: Colon cancer is the fourth cause of 
cancer death in the world. Due to the role of genes involved in 
apoptosis and the epigenetic changes involved in progress of 
this disease, the aim of this study was investigation of the effect 
of sodium butyrate (NaBt) as a histone deacetylase inhibitor on 
caspase 9 gene expression in human colorectal cancer cell line.
Methods: HCT-116 cell line was cultured in DMEM with 10% 
fetal bovine serum. Cells were treated with various concentra-
tions of NaBt (from 6.25mM to 200mM) at 24, 48 and 72 hours. 
Untreated cells were used as a control group. The cytotoxicity 
was evaluated by MTT assay. IC50 was determined graphically. 
Then, Caspase9 protein expression investigated by colorimetri 
kit.
Results: the results of colorimetri showed that in IC50 concen-
tration of NaBt the expression of caspase9 protein increased in 
comparison with the untreated cells at three times.
Conclusion: Our results showed that NaBt can increase the ex-
pression of caspase 9 protein via a concentration and time-de-
pendent manner. It induces apoptosis and inhibit the prolifera-
tion of cells ; So it can intended as the druge for cancer therapy 
but further studies are needed.
Keywords: colorectal cancer, HCT-116 cell line, sodium bu-
tyrate, histone deacetylase, caspase9.

P-283: Simultaneous effect of static magnetic field and doxo-
rubicin on exosomal genes expression and oxidative stress in 
colorectal cancer cells
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Background and Aim: Doxorubicin (Dox) works as a chemo-
therapeutic agent used in treating solid tumors. Dox has two 
distinct mechanisms. Firstly, it works as an intercalator, enters 
DNA molecules and inhibits topoisomerase II activity in DNA 
repair. Secondly, it reactivates oxygen species (ROS) produc-
tion which causes DNA damage, protein oxidation, lipid per-
oxidation, and cell apoptosis. SMF exposure increases Dox up-
take by cells and also the activity, concentration, and half-life of 
ROS which enhances Dox chemotherapeutic activity. Therefore 
to increase Dox effects and decrease its side effects, we used 
both Dox and static magnetic field (SMF) simultaneously on 
colorectal cancer cell line HT29.
Methods: Inhibition of cell growth in response to Dox - SMF 
was assessed by MTT assay. Total ROS was measured by 2′, 
7′-dichlorodihydrofluorescein diacetate (DCFH-DA). Dox up-
take was measured by Dox fluorescence intensity at 590 nm. 
The qRT-PCR was performed using the fluorescent dye SYBR 
Green. The relative expression was calculated using the 2-ΔCT 
method.
Results: The results indicated that the dosage of 5-20 mT of 
SMF can cause cell proliferation by producing ROS in very low 
concentration. But Dox increases the ROS level. Dox -SMF 
combination also increases ROS production and also increase 
Dox uptake by the cells. Dox -SMF combination also decreases 
Dox LD50 and cell viability. Dox-SMF combination also in-
creases Dox uptake by the cells. qPCR results illustrated that 
Dox decreases CD63, RAB27a and ALIX expression but SMF 
increases them. SMF-DOX combination also decreases CD63, 
RAB27a and ALIX expression.
Conclusion: SMF can decrease the required dose of chemo-
therapy drugs such as Dox and therefore decreases their side 
effects.
Keywords: Colon cancer, Doxorubicin, Static magnetic field, 
ROS

P-284: The effects of DNC on proliferation and telomere in 
mouse fibroblasts

Shiva Kiani

Tarbiat Modares university
Email: shivakiani@modares.ac.ir

Background and Aim: Curcumin (diferuloylmethane) is a 
hydrophobic bioactive ingredient found in a rhizome of the C. 
longa. Integrating curcumin into nanocarriers through various 
methods is an appropriate and fruitful choice to upsurge the bio-
logical activity of curcumin, which increases its bioavailability 
and solubility, long time circulation, and retention in the body, 
and overcome physiological barriers of curcumin. Also, it can 
reduce the unintended toxicity to surrounding normal cells/tis-

sues by diffusing the indent tissues. Telomeres are essential for 
chromosomal integrity. Telomere shortening during cell divi-
sion restricts cellular proliferative capacity and leads to cellular 
senescence. The aim of this study was to determine the effects 
of dendrosomal nanocurcumin (DNC) on cell proliferation in-
duction in mouse embryonic fibroblast cell lines analyzed by 
MTT assay.
Methods: In this study, We used several methods including fi-
broblast cell culture ,counting cell and seeding in a 96 well plate 
and MTT assay.Treatment different concentrations of DNC for 
48 hours.perform mtt assay test and analysis with Graph pad 
software.
Results: MEF cells under treatment of DNC with 2 and 4 µM 
showed increase in growth,proliferation and survival.
Conclusion: In conclusion, nanocurcumin is effective on the 
proliferation and We observed a significant increase in the pro-
liferation with DNC treatment of MEF cells, Therefore, our ap-
proach might be considered as a promising strategy for the de-
velopment of new therapeutic modalities against aging.Further 
results will be presented on Congress Day.
Keywords: aging,DNC,Nanocurcumin,telomere.proliferation
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Background and Aim: Breast cancer (BC) is the most com-
mon cancer among females worldwide and the second cause of 
mortality associated with tumors after lung cancer. According 
to Global Cancer Statistics, approximately 2.1 million newly 
diagnosed cases of breast cancer in women will rise globally 
in 2018, accounting for about 1 in 4 cases of cancer in women. 
Given the advances in cancer therapy, this malignancy never-
theless appears incurable owing to metastasis and medication 
resistance. Nonetheless, studying the BC tumorigenesis process 
could be an effective way to overcome this issue. Over the past 
decades, the biology of microRNAs (a type of small non-coding 
RNA) has grown tremendously as potential therapeutic targets 
in cancer. miR-143 is down-regulated in a wide range of human 
cancers including BC as a tumor suppressor miRNA and plays 
an important role in cell proliferation and metastasis. In various 
cancer cell lines, overexpression of miR-143 inhibits cell pro-
liferation, indicating that the absence of miR-143 is observing 
in human cancers survival and amplifies tumor growth. Then 
miR-143 replacement could be an effective therapeutic strategy.
Methods: MDA-231 cell lines purchased from Pasture Institute 
were cultivated in RPMI medium. In order to cell migration 
assay, MDA-231 cells treated with miR-143 mimics and they 
were seeded in 24-well plate. After 12 hours, we scratched the 
wells and the scratched area was quantified for 24 hours. On the 
other hand in order to evaluate the expression levels of meta-
static genes, we have assessed the expression level of Vimentin, 
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MMP3, and MMP9 by qRT-PCR.
Results: Overexpression of miR-143 in BC cells compared 
with control cells inhibits metastasis through Vimentin, MMP3, 
and MMP9 down-regulation.
Conclusion: According to our results, miR-143 replacement 
through down-regulation of Vimentin, MMP3, and MMP9 may 
inhibit BC cell metastasis and be considered as a potential ther-
apeutic strategy in BC treatment.
Keywords: Breast cancer, miR-143, metastasis

P-286 Effect of Ergolide from inula oculus-christi on apop-
tosis and cell cycle mechanism in Breast cancer cell line
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Background and Aim: Ergolide belongs to the family of Aster-
aceae and it was traditionally wide used in treatment of kid-
ney stones and urethra infection; besides, recently the potent 
sesquiterpene Ergolide isolated from inula species has gained 
increasing attention in cancer treatments.
Methods: Viability, Metabolic Activity, Proliferation evaluated 
using Trypan blue, MTT assay, Flow cytometery and Acridine 
Orange respectively. Moreover, qRT-PCR was performed to ex-
amine the expression of P21, P27, BCL-2, Sirt1, Caspase3 and 
Atg10.
Results: Ergolide exert cytotoxicity against MCF-7 and MDA-
MB-468 human breast cancer cells. It also caused ROS produc-
tion (increased Sirt1 expression) during early hours after treat-
ment of cells which was then followed by cell cycle arrest in G0/
G1 (increased expression of P21 and P27) phase and autophagy 
induction (expression Atg10 increased). Also, the expression of 
BCL-2 and Caspase3 reduction and increased respectively.
Conclusion: This study demonstrated that Ergolide was ca-
pable to extend chemotherapeutic sensitivity in MCF-7 and 
MDA-MB-468 human breast cancer cells by reducing BCL-2 
expression. Therefore, it might act as a promising anticancer 
agent for the treatment of Breast cancer.
Keywords: Ergolide; MCF-7; MDA-MB-468; Apoptosis

P-287 Eplerenone reverses age-dependent cardiac fibrosis 
through downregulating osteopontin
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Background and Aim: The risk of cardiovascular disease dra-
matically increases with Ageing. Nowadays it is fully revealed 

that the fibrotic remodelling is the main cause of cardiac struc-
tural and functional changes related to the normal aging pro-
cess, but the related signaling pathways and mechanisms are 
incompletely understood. Thus finding the new therapeutic ap-
proaches targeting cardiac fibrotic remodelling, may be neces-
sary to develope preventive care in geriatric population against 
cardiovascular diseases. In this study, we evaluated the potential 
role of osteopontin (OPN)as novel mediators of age-dependent 
fibrotic pathways in heart as well as the effect of eplerenon on 
cardiac fibrosis reversal.
Methods: Fischer-344 (F-344) rats has been used as three 
groups: young rats (2–3 months old), aged rats (22-24 months 
old) without any treatment and aged rats treated with eplerenone 
(100 mg/kg/day) for 2 weeks. The expression level of OPN has 
been evaluated using real-time PCR and histological assess-
ments were done to assess cardiac tissue fibrosis.
Results: The expression level of OPN in aged rats was signifi-
cantly higher than young rats and treatment with eplerenone 
significantly attenuated the level of OPN as well as cardiac fi-
brosis compare to untreated aged rats.
Conclusion: Targeting cardiac fibroblast function with 
eplerenon could decrease expression of OPN marker and cause 
to reversal age-related cardiac fibrotic changes
Keywords: Cardiac remodeling; aging; fibrosis; osteopontin; 
eplerenone; inflammation

P-288 Evaluating expression level of miR-196b in serum 
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Background and Aim: Hepatitis C (non-A, non-B hepatitis) is 
an infectious disease which mostly affects the liver. Expression 
levels of microRNAs in various diseases including hepatitis 
C are different compared to healthy individuals. Studies have 
shown that circulating microRNAs are stable molecules and 
can be used for diagnosis of different stages of hepatitis C. In 
this basic study, serum level of miR-196b in hepatitis C infected 
individuals was compared to healthy individuals so in case of 
observing changes in expression level of this microRNA, fur-
ther studies will be carried out on role of this microRNA in this 
disease.
Methods: We used 106 serum samples of hepatitis C infected 
individuals and 106 serum samples of healthy individuals for 
total RNA extraction and cDNA synthesis. Then we performed 
real-time PCR
based on SYBR Green method for evaluating the expression 
level of miR-196b and analyzed the results using REST 2009 
v2.0.13 software.
Results: In comparison to healthy individuals, expression level 
of miR-196b in serum samples of hepatitis C infected individu-
als showed 8.6-fold decrease (P value < 0.001, fold change = 
0.116).
Conclusion: Based on notable decrease in expression level of 
miR-196b, further studies on different stages of hepatitis C for 
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evaluating miR-196b diagnostic value, besides other microR-
NAs that are related to the aforementioned disease, can be use-
ful.
Keywords: Hepatitis C, hsa-mir-196b microRNA, Real-Time 
PCR

P-289 Inhibition of pathologic neovascularization using an-
ti-VEGF diabody
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Background and Aim: Vascular Endothelial Growth Factor 
(VEGF) plays a crucial role in angiogenesis within solid can-
cers. Nanobodies derived from Camelidae are a novel class of 
nanometer-sized antibodies possessing unique properties. How-
ever, nanobodies have a very short half-life in vivo due to their 
small size. Development of a bivalent nanobody is one way to 
overcome the half-life problem of nanobodies. The primary 
bioinformatics analysis and molecular docking were performed 
on recombinant diabody sequences.
Methods: Two identical Anti-VEGF Nanobodies were con-
nected together using a hinge region of IgG2c. The recombi-
nant plasmid (pHEN6c-bivalent nanobodies) transferred into an 
E.coli WK6 cells and expression induced by 1 mM Isopropyl 
β-D-1-thiogalactopyranoside (IPTG). Recombinant bivalent 
nanobodies purified using nickel affinity chromatography and 
their function was assessed using MTT, tube formation, and cell 
migration assay. The pharmacokinetic study was performed by 
intravenous (i.v.) injection of recombinant diabody to six-week-
old C57BL/6 mice.
Results: Recombinant diabody significantly inhibited prolifer-
ation, tube formation, and migration of human endothelial cells 
higher than nanobody. Pharmacokinetic results showed a two-
fold higher half-life of bivalent nanobodies in comparison with 
the monovalent nanobody.
Conclusion: Results indicate the potential of recombinant anti-
VEGF bivalent nanobodies as a promising tool for development 
of a novel therapeutic with an extended half-life for the VEGF-
related disease.
Keywords: Angiogenesis; bivalent nanobodies; Nanobody; 
VEGF

P-290: Serum levels of miR-let7a in hepatitis C
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Background and Aim: Hepatitis C virus (HCV) is a positive-
sense single-stranded RNA virus which is the major cause of 
acute liver disease. It has been discovered that miR-let7a works 
as a restriction factor for different stages of HCV life cycle and 
its altered expression levels have been observed in some stages 

of hepatitis C but it has not been evaluated in Iranian popula-
tion. Therefore, we evaluated the serum levels of miR-let7a in 
Iranian HCV infected patients compared to healthy ones.
Methods: In this study, 97 serum samples of HCV infected pa-
tients as a case group and 97 serum samples of healthy subjects 
as a control group were used. After total RNA extraction and 
cDNA synthesis, real-time PCR was performed. The results 
were statistically analyzed with REST 2009 (v2.0.13) to evalu-
ate serum levels of miR-let7a in the case group compared to the 
control group.
Results: The serum levels of miR-let7a had a significant de-
crease (fold change = 0.097) in HCV infected patients com-
pared to the control group (P-value < 0.001).
Conclusion: Since the serum levels of miR-let7a in HCV in-
fected patients showed a decrease compared to the healthy 
subjects, more studies are valuable to uncover possible roles of 
miR-let7a in
different stages of hepatitis C.
Keywords: Hepatitis C/ Real-Time PCR/ MicroRNA/ miR-let7a, 
human
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Background and Aim: Prerequisite achieving better life qual-
ity is identification of the daises with sensitive, rapid and con-
tinuous methods. Sensors and biosensors have many applica-
tions in clinical diagnosis, pharmacogenetic researches, drug 
discovery, gene analysis, identification of viruses and bacteria, 
and detection of bioterrorism and biological warfare agents. In 
fabrication of these devices, the use of nanomaterials causes 
increment in the sensitivity and possibility to use in more com-
plex matrices. In the study, a genosensor (microRNA-based 
biosensor) fabricated by gold nanoparticles for a rapid, simple 
and low-cost detection of Brest cancer.
Methods: Gold nanostructures were synthesized using sono-
electrodeposition method. SEM and voltammetric methods 
were employed to characterize the nanostructures. a specific 
probe was firstly immobilized on the gold nanoparticles. Then, 
hybridization process with non-complementar and complemen-
tary sequences were investigated by electrochemical methods.
Results: The figure of merit of the Breast cancer genosensor 
revealed that this genosensor had an ultrasensitivity (LOD from 
the order of zeptomolar) and ability to detection the comple-
mentary sequence without PCR.
Conclusion: So, suggested biosensor enables miR-122 detec-
tion at very low concentrations and may be an extended meas-
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urement strategy easily expanded to identify other miRNAs and 
is a promising tool for basic research and clinical application.
Keywords: Genosensor; Gold nanoparticles, Breast cancer

P-292 Obtaining active recombinant proteins from bacte-
rial inclusion bodies using salt solutions under neutral pH 
conditions
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Background and Aim: Eukaryotic recombinant proteins ex-
pressed in bacterial cells usually aggregate within the cells as 
inclusion bodies. Despite the widely-accepted theory consider-
ing inclusion bodies as inactive materials, inclusion bodies may 
contain large amounts of correctly-folded active recombinant 
proteins. Proteins trapped in inclusion bodies can be released 
using a high pH solution (pH 11, pH 12); however, they may 
undergo structural changes in such pH conditions that may lead 
to their inactivation. Shifting in pH alongside the use of metal 
ions can help recover protein activity.
Methods: The model protein we used in this study, 9R-Nimo.
scFv, is highly active when extracted from bacterial inclusion 
bodies at high pH condition (pH 12) but loses its activity when 
pH is reduced to pH 7. We evaluated the capacity of nine salt 
solutions in terms of recovering protein activity in neutral pH 
conditions.
Results: ZnSO4 solution was the best one for this purpose. 
KNO3 and MnSO4 were also found to have a good capacity for 
recovering protein activity, as well.
Conclusion: ZnSO4 helps recover 9R-Nimo.scFv activity 
when pH reduces from 12 to 7, the neutral pH. MnSO4 and 
KNO3 are also capable of recovering the scFv activity, but to a 
lesser degree.
Keywords: Salt solutions, scFv, ZnSO4, KNO3, MnSO4.

P-293 Production of recombinant antibody against epithe-
lial cell adhesion molecule (EpCAM) in a bacterial host and 
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Background and Aim: Epithelial cell adhesion molecule (Ep-
CAM) is a transmembrane cell surface glycoprotein that is 
highly expressed in epithelial cancers and at lower levels in 
normal epithelia. EpCAM plays an important role in the prolif-
eration, migration and differentiation of cancer cells. Evidence 
for the role of EpCAM in the pathogenesis of cancers has led to 

the development of MAbs that selectively target this receptor. 
The use of single-chain fragment variable (scFv) antibodies has 
emerged as an alternative to the use of polyclonal and mono-
clonal antibodies for many types of cancer treatment. Accord-
ing to the role of EpCAM in tumor growth, aim of this study 
was production of anti-EpCAM Scfv into bacterial system and 
evaluation the anti-proliferative effect of anti-EpCAM on breast 
cancer cell.
Methods: In order to production of recombinant antibody in 
bacterial host, a gene cassette was designed including light and 
heavy variable (VL,VH) chain .VL and VH were joined togeth-
er by a linker to generate scFv. Gene cassette amplified through 
polymerase chain reaction (PCR). The PCR product was insert-
ed into the expression vector (pET32Ek/LIC). Expression cas-
sette were transformed into Escherichia coli BL21. Produced 
antibody was assayed by conventional methods and toxicity of 
scfv-anti EpCAM was evaluated by MTT assay.
Results: The expression cassette of anti-EpCAM scFv con-
struct was successfully cloned and expressed in E. coli host 
cells. The recombinant scFv showed 31 kDa band on SDS-
PAGE and Western blot. In vitro assessment of anti-EpCAM 
on cancer cells indicates proliferations of cancer cells were de-
creased following treatment with increasing concentrations of 
anti-EpCAM scFv.
Conclusion: In conclusion, we demonstrated that administra-
tion of scFv anti-EpCAM could suppress tumor growth. De-
spite the critical role of antibodies in cancer treatment, cost of 
producing recombinant antibodies is an important issue. Bacte-
rial hosts, such as Escherichia coli, are an alternative and eco-
nomical expression system for production of non-glycosylated 
antibodies and their fragments.
Keywords: Breast cancer, EpCAM, scFv-Antibody.
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Background and Aim: Allium sativum belongs to the Liliace-
ae family and Green Tea are widely used in folk medicine. An-
tibacterial, anticancer and antioxidant activity of these genuses 
have been previously reported. The current study, aimed at in-
vestigating the cytotoxic activity of the extracts from. sativum 
and Green Tea on breath cancer cell line (MCF-7) and HDF
Methods: We examined the cytotoxicity of different concentra-
tions (250,500,750 μg/ml) of Garlic and Green Tea extracts on 
MCF-7 and HDF cell lines. The cell lines were grown in RPMI 
supplemented with 10% FBS, 1% penicillin and streptomycin. 
The cells were allowed to incubate at 37ºC in an atmosphere 
that contained 5% CO2 and 95% humidity. The standard MTT 
assay was performed to estimate cell viability after treatment of 
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garlic and Green Tea extracts.
Results: The results of the MTT assay showed that garlic ex-
tract had time-and concentration-dependent anticancer activi-
ties on the MCF- 7 cell line (p<0.01). But, we didn’t show any 
effect of Green Tea extract on MCF-7 and HDF cell lines.
Conclusion: Our results, compared with results from other 
studies, have suggested that garlic extract has a good potential 
to control cancer cells
Keywords: Garlic, Green Tea, Breast Cancer, Cytotoxicity
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Background and Aim: Bacterial expression systems for heter-
ologous protein production are attractive because of their ability 
to grow rapidly and at high density on inexpensive substrates. 
However, the rational choice of the adequate promoter system 
and host for a specific protein of interest remains difficult. A 
given gene product whether foreign or native can be toxic to 
the cell when expressed in large quantities. In this project, we 
observed the effect of two antibacterial recombinant proteins, 
on E. coli Bl21 (DE3) growing process in the auto-inducing 
medium. One of the recombinant proteins was phage native ly-
sin and other one was engineered type of this enzyme. Lysins 
are phage enzymes that can hydrolase peptidoglycan layer of 
bacterial membrane.
Methods: An auto-inducing medium have lactose as inducer 
sugar was used for preventing of basal expression and increas-
ing the accuracy of investigation about the effect of external 
protein expression on bacterial host growth. For pre-culture, a 
non-inducing media have no inducer sugar and made entirely 
from purified ingredients was used to minimize contamination 
probability by inducing agents. Auto-inducing cultures with 50 
µg/ml kanamycin were inoculated with one- thousandth vol-
ume of saturated pre-culture medium. Bacterial cultures were 
grown over 24 hours at 37ºC in a shaker incubator with shaking 
rate of 220 rpm. Bacterial growth was monitored by measur-
ing the optical density at 600 nm (OD600nm) per hour. Growth 
curves were plotted for all bacteria have heterologous recombi-
nant protein.
Results: The results showed that the presence of heterolo-
gous recombinant engineered lysin was prevented the bacterial 
growth significantly and just continued until an OD600 ~6 com-
paring with OD600 ~16 for native lysin.
Conclusion: The engineered lysin could destroy E.coli from 
inside of the cell. Therefore, the antibacterial effect of an engi-
neered enzyme is absolutely noticeable in comparison to intact 
native protein also in this stage.
Keywords: antibacterial, lysin, E.coli, growth
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Background and Aim: Fibroblasts are spindle-shaped cells 
which usually found in the interstitial spaces of organs also they 
are exciting in a dense environment of cells closing endotheli-
um in the lung. They are the main source of extracellular matrix 
proteins, in addition, they play crucial roles in determining cell 
phenotype and function as a result of providing a scaffold for 
cells. No wonder, fibroblasts contribute to injury responses and 
stuff like that. Thymoquinone (TQ) is a phytochemical com-
pound found in the plant Nigella sativa with anti-inflammatory 
and antioxidant effects. In this study, we investigated Sox2 gene 
expression in a human fibroblast cell line under hypoxic condi-
tions.
Methods: Human fibroblast cells were cultured in DMEM-F12 
medium supplemented with 10% fetal bovine serum. Then, the 
cultured cells were treated with CoCl2 (100 μmol/L) as control 
group and with CoCl2 and TQ (500 ng/ml) as treatment group 
for 24 h. To study Sox2 gene expression at transcription level, 
total RNA was extracted from the cells. After DNase I treatment 
of the extracted RNAs and cDNA synthesis, the expression of 
Sox2 gene was evaluated by quantitative real-time PCR (qRT-
PCR) in treated samples compared to the untreated cells.
Results: The results showed 22% reducing Sox2 gene expres-
sion in the treatment group in comparison to the control group 
as well as the microscopic investigation was shown control 
group had fewer detachment cells also in morphological view, 
the control groups had a fresher appearance.
Conclusion: This study showed that TQ reduces proliferation 
in human fibroblast cell line. Furthermore, the previous study 
had proved that TQ has the antitumor role so it is not far from 
the imagination that it can be considered as an effective antican-
cer drug in the future.
Keywords: Fibroblast cell line, Thymoquinone, CoCl2, Hypox-
ia, Sox2 gene expression
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Background and Aim: Despite significant advancements in 
the area of oncology, lung cancer still remains one of the most 
malignant cancers in terms of incidence and mortality. There-
fore, special attention must be paid to finding new alternative 
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treatments. This study aimed to evaluate the effect of miR-101 
plasmid on lung cancer A549 cells’ apoptosis and migration. To 
this end, after testing apoptosis and evaluating cellular migra-
tion the expression rate of target miR-101 transcripts (ZEB1) 
assessed by real-time PCR. According to the results of the 
study, the ZEB1 gene expression decreased after the transfer of 
miR-101 to lung cancer cells. Therefore, it can play a critical 
role and apoptosis.
Methods: Nano Particles synthesis was carried out based on the 
previously published protocol and miR-101-containing plasmid 
preparation Plasmid extraction steps were performed according 
to the Geneall plasmid extraction.The nano-drop apparatus was 
exploited to determine the extracted plasmid concentration. The 
cells in each well were treated using specific concentrations of 
the desired method. The culture medium of cells was changed 
48 hours after treatment, and the MTT combination was added 
to cells, followed by incubation in dark for four hours.The ab-
sorbance of the samples was carried out at 570 nm with a refer-
ence filter of 630 nm using ELISA Plate Reader. In addition, the 
results were analyzed based on Real-Time PCR and Apoptosis 
assessment using Annexin/PI kit by flow cytometry.
Results: Analysis of real-time PCR Results: the test was car-
ried out to evaluate the expression of miR-101 genes (ZEB1)
in lung cancer cell lines. According to the test results, the in-
crease of miR-101 gene expression decreased the expression 
of ZEB1, thereby inducing apoptosis and cellular death. The 
results showed that 11.74% apoptosis and 7.67% necrosis were 
observed in the treated cells. Given the relatively low lethal im-
pact of miRs, this level of apoptosis lethality in the study was 
acceptable, and it could be concluded that the method could 
treat patients in the future.
Conclusion: In this study, the NPs were entered into the cells 
and the target gene was released, which led to target gene si-
lencing.Therefore, apoptosis induction and decreased number 
of migrated cancer cell lines were observed.
Keywords: Gene Therapy, miR-101, Nanocarrier, Lung Cancer
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Background and Aim: Abstract Breast cancer is one of the 
most common malignancies that has serious effects on women´s 
health. The woman's lifetime risk for developing breast cancer is 
about 10%. The UCA1 gene produces a long non-coding RNA 
that have been diagnosed in various cancers, such as breast can-
cer. Food-derived flavonoid quercetin, has therapeutic potential 
in cancer, cardiovascular and neurological diseases. The aim of 
this study was to evaluate the effect of quercetin on the expres-
sion of LncRNA UCA1 in breast cancer cells.
Methods: The effect of quercetin on the expression of UCA1 
gene in MCF-7 cells of breast cancer was assessed by treating 
cells with different concentrations of quercetin at 24h via MTT 
assay, IC50 was determined; RNA was extracted using triazole 
and then cDNA synthesized. The expression levels of UCA1 

gene relative to GAPDH gene at different concentrations of 
quercetin were quantified using the highly sensitive Real Time- 
PCR method.
Results: The results showed that quercetin has dose-dependent 
inhibitory effect on the viability of MCF-7 cells. The quanti-
tative real-time polymerase chain reaction results showed that 
UCA1 gene expression was significantly (p=0.001) downregu-
lated in the presence of quercetin.
Conclusion: Quantitative real-time PCR results showed that 
Qurcetin could decrease MCF-7 cell number by decreasing 
UCA1 gene expression.
Keywords: UCA1, Breast cancer, MCF-7 Cell, Quercetin
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Background and Aim: RIC-3 (Resistant to Inhibitor of cho-
linesterase) has an essential role in maturation of diverse ligand 
gated ion channels such as nAChRs (nicotinic acetylcholine 
receptors), in particular the homomeric α7 nicotinic receptor. 
RIC-3 causes the proper assembly at the ER and enhances the 
expression of functional α7 subunit of nAChRs on the cell sur-
face. As nAChRs are activated by Ach, loss of these receptors 
especially in hippocampus and neocortex results in Alzheimer’s 
disease. A critical event in the process of AD is the aggrega-
tion of Amyloid-β peptide which interacts with α7 nAChRs and 
has been observed to reduce neuronal survival. Meanwhile, the 
level of miRNAs have been witnessed to alter in AD and a great 
number of the physiological processes underlying AD are influ-
enced by miRs. Particularly, miR-218 deregulates in AD. The 
aim of this study was to evaluate the down-regulation of RIC-3 
gene expression in the presence of miR-218.
Methods: Electroporation Systems were used to transfect the 
microRNAs to the HEK-293 cell line. On the other hand, using 
the computational algorithm of Target-scan the putative binding 
sites in the 3′-UTR of RIC-3 mRNA were identified and char-
acterized for miR-218 targeting. The putative miR-218 binding 
site was amplified by PCR, cloned into the Xba1 site down-
stream of the Luciferase reporter gene of the pGL3-Control vec-
tor. HEK-293 cells were co-transfected using electroporation. 
Luciferase activities were measured using the Dual-Luciferase 
Reporter Assay system 48 h after transfection. Western blot 
analysis was used to analyze the changes in protein levels. Sta-
tistical analysis was performed using PRISM version6. P<0.05 
was considered to indicate a statistically significant result.
Results: Luciferase assay test results confirmed the repression 
of RIC-3 expression in the presence of miR-218 at %32. It is 
also worth mentioning that Western blotting test revealed that 
RIC-3 expression levels reduce with high levels of miR-218 in 
the cells.
Conclusion: The present work shows that miR-218 severally 
decreased the level of RIC-3 gene expression. As it has been 
proven that RIC-3 protein is responsible for correct assembly 
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of nAChRs, controlling the expression of the RIC-3 gene might 
play an important role in modulating AD.
Keywords: Alzheimer’s, RIC-3 protein, nAChRs, miR-218
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Background and Aim: Chromatin is a collection of DNA and 
DNA-attaching proteins consisting of histones and non-histone 
chromosomic proteins. Histones (H1, H2A, H2B, H3, H4) are 
the responsible proteins in packing chromatin fibers and units 
of the structure of nucleosome have a very important role in the 
formation of chromatin's structure and as a result in the gene ex-
pression regulation. The aim of this study was to investigate the 
effect of simulated microgravity on gene expression of Histone 
in the breast cancer cell line (MDA-MB-231).
Methods: After isolation and characterization of MDA-
MB-231, cells were exposed to simulated microgravity for 24 
and 72 hours. Real-time polymerase chain reaction (PCR) assay 
and western blot analysis were performed to evaluate the altera-
tions of the H3F3B protein level.
Results: The results showed that the rate of expression of the 
gene H3F3B reduced to 75% in the microgravity samples com-
pared to the control sample until the third day (P?0.05).
Conclusion: According to our results, microgravity can influ-
ence H3F3B gene expression. Taken together, this altered gene 
expression may affect astronaut health.
Keywords: Histone, Gene expression, Microgravity, MDA-
MB-231 cell line
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Background and Aim: Cellular and molecular sciences cover 
a wide range of academic disciplines, and It seems in the last 
few years with the development and application of new tech-
nologies in the celluhar and molecular sciences, the necessary 
background for the creation of a new trend, Matrix biology, has 
been provided. Technology and commercialization in the realm 
of this new trend can play a key role in the wealth creation pro-
cess and in the knowledge economy. Applying specialist forces 

to university graduates, knowledge of new research in the field 
of biological matrix, Extraction and Identification of new Cyto-
molecules and Biomolecules, Extraction of such biomolecules 
including Glycoconjugates Preparation of biofilms and diverse 
bioscaffold and biodressing are examples of new technology 
in the field of matrix biology and ECM derivative which along 
with the development of applied research and commercializa-
tion of the above products, will provide the fields of biobusi-
ness in Iran, which with the development of applied research 
and the commercialization of the above products will provide 
the fields of biobusiness in Iran. In this article, we will present 
examples of such as products based on technologies related to 
identification, extraction and laboratory application. Then, we'll 
discuss the commercialization challenges of this products natu-
ral scaffold, especially in the 3D model. (3D) To perform tissue 
engineering research, the preparation and production of such a 
scaffold was the main objective of this research.
Methods: For this study, 10 2 to 4 mm neck pieces from 4 
4-day-old mice were prepared as controls. The specimens were 
evaluated by hematoxylin eosin staining after fixation, dehydra-
tion, cryopreservation, paraffin staining and block preparation. 
The same number of neck fragments were extracted by Snap 
freezing method using SDS. After staining by hematoxylin 
eosin, blue toluidine and Masson's trichrome blue and AlCian 
blue and DAPI staining were studied.
Results: This study showed that extracellular matrix structures 
in these scaffolds are well preserved after desiccation of mouse 
cervical fragments, despite removal of tissue cells. Technique 
scaffolds from the neck parts of the Biosscafold Mice provide 
suitable 3D interactions for cell interactions.
Conclusion: Freezing scaffolding provided in this research and 
access to a suitable freezing and freezing agenda to commer-
cialize this three-dimensional model of natural scaffolding and 
conducting tests related to evaluating matrix cell interactions 
are future research ideas in this research. .
Keywords: Biofilm - Tissue Model - Scaffolding Model - Scaf-
fold Freezing – Degradation bioscaffold
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Background and Aim: The CRISPR/Cas9 genome editing 
technology has revolutionized manipulation of genomes. This 
tool consists a guide RNA and an RNA-guided endonuclease 
which enable sequence specific double strand breaks (DSB) 
in DNA regions of interest. DSBs are repaired by either non-
homologous end joining or homology-directed repair which, re-
spectively, allow introduction of a disease causing mutation or 
correction of an existing mutation. Corneal dystrophies are usu-
ally inherited disorders characterized by accumulation of insol-
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uble deposits in the cornea. Macular corneal dystrophy, MCD, 
is an autosomal recessive stromal corneal dystrophy caused by 
mutations in CHST6 which encodes a sulfotransferase. The aim 
of this proof-of-principle study is to investigate the feasibility 
of generating cell models for macular corneal dystrophy using 
CRISPR/Cas9 gene editing strategy.
Methods: CHST6 was screened for mutations in 21 unrelat-
ed MCD patients. The mutations identified and all previously 
reported MCD causing CHST6 mutations were mapped unto 
the gene's sequence in order to identify the most appropriate 
target region for CRISPR manipulation. Once identified, two 
candidate sgRNAs were designed and cloned into appropriate 
CRISPR construct vectors. HEK293FT cells were transfected 
with the vectors, and the T7E1 mismatch cleavage assay was 
used to identify the better guide RNA. Subsequently, HEK cells 
were co-transfected with the selected construct and an ssODN. 
The ssODN was a single-stranded DNA oligonucleotide that 
contained a point mutation of interest and acts as template for 
introduction of the mutation into HEK cell genomes by HDR 
after gRNA/CRISPR directed cleavage. Single GFP positive 
cells that represent transfected cells were separated using a flu-
orescence-activated cell sorter. The cells were cultured to ob-
tain clones. DNA from the clones was isolated and sequenced 
by Sanger sequencing to verify introduction of the mutation.
Results: Sequencing of DNA of forty single cell clones evi-
denced presence of one or two mutated alleles in fifteen clones.
Conclusion: The results are encouraging vis a vis potential of 
creating cell models for MCD research. The protocol needs to 
be repeated in the more relevant corneal keratocytes or stromal 
stem cells. Preliminary studies indicate that the transfection of 
these cells, as compared to HEK cells, is more challenging.
Keywords: CRISPR/Cas9, gene editing, macular corneal dystro-
phy, mutation
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Background and Aim: Cancer treatment has become a major 
topic in recent decade. This study purpose was to investigate 
novel therapeutic methods for cancer. Bacteria has been the 
topic of many researches due to their anticancer effects. Some 
genes of Salmonella Typhimurium (S. Typhimurium) for in-
stance motA gene are known to play anticancer role. On the 
other hand, the expression of some long non-coding RNAs 
(lncRNAs) such as GAS5, MALAT1, NEAT1 and PVT1 is 
regularly apperceived in some types of cancer.
Methods: In this study, the differential expression of lncRNAs 
and mRNAs in hepatocellular carcinoma progression were 
explored by analyzing of cibioportal. PPI and co-expression 
networks were created to show the roles of lncRNAs in hepa-
tocellular carcinoma. Also, Gene Ontology (GO) and Kyoto 

Encyclopedia of Genes and Genomes (KEGG) pathway analy-
sis were performed to identify functions of differentially ex-
pressed genes in hepatocellular carcinoma. Then, the effect of 
S. Typhimurium motA gene on induction of apoptosis pathways 
on Hep G2 cell line was investigated.
Results: After creation of lncRNA-diseases interaction, chang-
es in expression levels of GAS5 (P = 0.0024), MALAT1 (P = 
0.0027), NEAT1 (P = p= 0.0033) and PVT1 (P = 0.0092) were 
identified, as potential apoptosis biomarkers for hepatocellu-
lar carcinoma, after treating Hep G2 cell line by pCDNA3.1 
(+)-motA compared to the empty vector. In addition, the flow 
cytometry data showed transfection by pcDNA3.1 (+)-motA 
could increase Hep G2 cell apoptosis level (P< 0.0001) com-
pared to the pcDNA3.1 (+) group.
Conclusion: This study findings suggested that S. Typhimu-
rium motA gene could provide a new landscape for researches 
aimed to increase apoptosis in the transfected cancer cell lines.
Keywords: Long Non-Coding RNA, Apoptosis, motA gene, 
hepatocellular carcinoma
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Background and Aim: Atherosclerosis is a chronic progres-
sive vascular disease and remains the leading cause of death 
and morbidity worldwide. Endothelial dysfunction is an impor-
tant factor in the progression of atherosclerotic cardiovascular 
disease. The endothelium is a community of endothelial cells 
(ECs), which line the blood and vessels. The increased expres-
sion of adhesion and pro-inflammatory markers leads to abnor-
mal endothelium-dependent function. Adhesion (I-CAM-1 and 
V-CAM-1) and inflammatory (IL-6 and NFK-B) markers are 
some of the most important endothelial markers in the progres-
sion of atherosclerosis. Chemokines receptors play important 
roles in atherosclerotic vascular disease. CXCR3 is a G-pro-
tein-coupled cell surface chemokine receptor expressed by en-
dothelial cells (ECs). The clinical relevance of CXCR3 binding 
chemokines in heart
disease is not fully understood. In this study, we evaluated the 
effect of CXCR3 downregulation on the expression level of 
adhesion and inflammation markers related to endothelial dys-
function.
Methods: An mRNA-cleaving oligodeoxynucleotide (DNA-
zyme) designed for the CXCR3 transcript. HUVEC cell line 
as an endothelial model was maintained in DMEM contain-
ing 10% FBS. CXCR3 DNAzyme transfected to the HUVEC 
cell line with TurboFectTM. Following CXCR3 downregula-
tion confirmation, the mRNA expression level of I-CAM-1, V-
CAM-1, IL-6 and NFK-B genes were examined with q-RT PCR 
method
Results: The expression level of I-CAM-1, V-CAM-1, IL-6, 
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NFK-B genes were showed significant up-regulation in trans-
fected HUVEC cell line compare with control HUVEC cell line.
Conclusion: Our results showed that reducing the expres-
sion of the CXCR3 gene could induce endothelial dysfunc-
tion through the change of adhesion and inflammation markers 
genes expression. Therefore, this receptor may be considered as 
a potential molecular target for the treatment of atherosclerosis
Keywords: Atherosclerosis, Endothelial dysfunction, CXCR3, 
Inflammation markers, Adhesion markers
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Background and Aim: Multiple sclerosis (MS) is one of the 
most common chronic inflammatory diseases of the central 
nervous system and about more than 2 million people suffer 
from it in worldwide. The main cause of the disease is not 
known yet, but many genetic and environmental factors in-
crease the risk of disease. Studies have shown that lowering 
serum vitamin D levels increases the risk of MS. Vitamin D is a 
fat-soluble vitamin that binds to DNA in target cells through its 
receptor in the form of VDR / VDR hemodimer or VDR / RXR 
heterodimers. Vitamin D plays a key role in reducing inflamma-
tion and strengthening the body's immune system, it activates 
a wide range of biological functions or suppresses many gene 
transcriptions.
Methods: In this study we have reviewed several studies and 
analyzed microarray data (GSE14895) investigating gene ex-
pression patterns from peripheral blood samples taken from 18 
CIS MS patients and 9 healthy controls.
Results: Molecular mechanisms and metabolic pathways af-
fecting multiple sclerosis are poorly understood. Data analy-
sis shows a decrease in the expression of family members of 
the nuclear receptor, like vitamin D receptor, as a calcium-de-
pendent transcription factor. Vitamin D has a direct effect on 
the proliferation of T lymphocytes by increasing the expression 
of T regulatory cells and reducing the production of proinflam-
matory cytokines such as interferon gamma. When vitamin D 
receptor gene expression is suppressed, it prevents T cell apop-
tosis. This process of suppressing apoptosis is further supported 
by the expression of genes involved in activating the apoptotic 
mechanism, such as family members of tumor necrosis factor, 
including FasL. Therefore, it seems that a series of immune 
events and a possible regulatory role of vitamin D receptor 
are involved in the pathogenesis of MS, which requires further 
study and experimental confirmation.
Conclusion: Molecular mechanisms and metabolic pathways 
affecting multiple sclerosis are poorly understood. Data analy-
sis shows a decrease in the expression of family members of 
the nuclear receptor, like vitamin D receptor, as a calcium-de-

pendent transcription factor. Vitamin D has a direct effect on 
the proliferation of T lymphocytes by increasing the expression 
of T regulatory cells and reducing the production of proinflam-
matory cytokines such as interferon gamma. When vitamin D 
receptor gene expression is suppressed, it prevents T cell apop-
tosis. This process of suppressing apoptosis is further supported 
by the expression of genes involved in activating the apoptotic 
mechanism, such as family members of tumor necrosis factor, 
including FasL. Therefore, it seems that a series of immune 
events and a possible regulatory role of vitamin D receptor 
are involved in the pathogenesis of MS, which requires further 
study and experimental confirmation.
Keywords: multiple sclerosis, vitamin D receptor, T cell
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Background and Aim: Medullary Thyroid Carcinoma (MTC) 
is an uncommon malignant thyroid cancer, originating from 
parafollicular C cells. MTC can be manifested as an aggres-
sive carcinoma with metastasis, especially in sporadic forms. 
RET proto-oncogene mutations occurs in all hereditary and 
some somatic MTCs, so detection of RET mutations is needed 
for prompt and appropriate treatment. MicroRNAs (miRNAs) 
are noncoding regulatory RNAs. Extensive studies have done 
in progress or suppression of several types of cancers such as 
MTCs with remarkable application as prognostic markers. Of 
the effective miRNAs in cancers, miR-144 and miR-34 were 
evaluated in our study.
Methods: Blood samples of 25 RET positive and 25 RET nega-
tive Blood samples of MTC patients were evaluated for these 
miRNAs, using Real-time Polymerase Chain Reaction (Real-
time PCR), and the results were analyzed by the 2-ΔΔCt meth-
od, showing, miR-34a and miR-144 expression was relatively 
increased in MTC patients compared to normal control samples 
and also in RET positives versus RET negatives.
Results: We recruited 50 out of 350 MTC plasma samples (27 
female and 23 male) which were selected based on RET muta-
tion in exon 11 (25 RET positive and 25 RET negative), with 
a mean± SD age of 37.04 ± 1.74 years. Receiver Operating 
Characteristic (ROC) curve analysis was carried out to assess 
the prognostic value of these miRNAs; although, they showed 
no significant prognostic value as MTC biomarkers in plasma 
samples.
Conclusion: In conclusion, miRNAs can be used as biomarkers 
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of cancers such as MTC, but further studies are required to find 
the best candidate miRNAs for diagnosis of cancers.
Keywords: MTC, RET,miR-144, miR-34a, Real-time PCR, 
ROC curve analysis.
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Background and Aim: Apoptosis is a way for loss of unwanted 
cells during development, homeostasis and integrity of tissues 
which is a caspase dependent process started through extrinsic 
and intrinsic or mitochondrial pathways. During a bioinformat-
ic survey, important targeting miRs in both pathways have been 
identified. 
Methods: In this study, the Effect of hsa-miR-765 on differen-
tiation of stem cell by targeting of BAX, BAK1 and BOK genes 
have been investigated.
Results: According to the results, it may be concluded that 
miR765 is one of the key players in the upstream of mitochon-
drial pathway of apoptosis.
Conclusion: In fact, this regulator can affect the fate of stem 
cells through regulating of main involving protein in permea-
bilization of outer membrane of mitochondria like Bak1, Bok 
and Bax thereby rendering cell towards cardiomyocytes or ap-
optosis.
Keywords: Apoptosis; differentiation; miR 765; stem cell
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Background and Aim: Human adipose-derived stem cells 
(hASCs) due to the potential for multiple differentiation, easy 

extraction, relative abundance, high proliferation capacity in 
vitro, frozen storage and secretion of cytokines are a good can-
didate for regenerative medicine compared to other stem cells. 
Pulsed electromagnetic field (PEMF) is one of the biophysical 
stimuli that affect adult stem cells of the body by increasing the 
intracellular calcium associated with membrane depolarization 
and osteogenic differentiation. The effects of PEMF on stem 
cell differentiation depend on certain parameters such as wave-
form, duration of exposure, frequency, field intensity, and cell 
type, so some studies have reported that PEMF stimulates oste-
ogenesis and increased bone mineral density, but other studies 
have reported conflicting. In this study, the effect of PEMF on 
the expression of bone-specific gene such as Runx2 was inves-
tigated.
Methods: hASCs were extracted from abdominal adipose tis-
sue of cesarean women after obtaining written informed con-
sent and cultured in vitro until the third passage. Stem cells 
were confirmed by flow cytometry. The experimental groups 
were: negative control (cultured in alpha-MEM and 10% se-
rum), positive control (cultured in bone differentiation medium) 
and treated cells incubated with PEMF at a frequency of 50 Hz 
and intensity of 1 mT, 8 hours daily for 3 weeks.
Results: The mineralization of treated cells matrix was con-
firmed by Alizarin Red staining. The expression of Runx2 gene 
was also evaluated by Real time PCR. It was shown decrease 
of Runx2 gene expression in treated cells compared to negative 
control. There was also significant difference between treated 
and positive control groups.
Conclusion: Despite clinical success, pulsed electromagnetic 
field has negative effects on bone cell differentiation.
Keywords: Human adipose stem cells, Electromagnetic field, Os-
teogenic differentiation, Runx2
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Background and Aim: In recent years the issue of breeding the 
boiler chicks has been increasingly important due to the popu-
lation growth and their needs to chickens products as nutrient 
food. Since utilizing of antibiotics in food industry has been 
prohibited, the use of probiotic products has become more note-
worthy. Consequently, this usage would result in improving of 
performance of broiler chicks which are free from antibiotics 
residue. Recent evidences have showed that the use of algae’s 
extract known as probiotics can play an important role in im-
proving the immune system of the poultries. The purpose of this 
study was to investigate the expression of Interleukinin-6 (IL-6) 
gene involved in immune system in broiler chickens which re-
ceived dietary additive of Chlorella and Spirulina extracts.
Methods: 144 chicks (male Ross) were divided into four 
groups with three independent replications. Chickens in group 
1, as control group, were fed with basic diet (without any al-
gae’s extract). Second and third groups received diet with 0.2 % 
Chlorella and 0.2% Spirulina, respectively. The forth group had 
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diet containing mixture of 0.2 % Chlorella and 0.2% Spirulina. 
After the breeding period, the chicks were slaughtered. Sam-
pling was carried out from the jejunum area. After RNA extrac-
tion and synthesis of cDNA with PCR, analysis of IL-6 gene 
expression was performed by Real-time PCR using GAPDH 
gene. Data were analyzed using SPSS.
Results: The expression of IL-6 was reduced significantly in 
broiler chickens fed with 0.2 % Chlorella in comparison with 
control while in group with diet of 0.2% Spirulina showed no 
significant changes. In addition, the IL-6 expression displayed 
significantly increment in fourth group compared to the control.
Conclusion: By considering the results, it seems that using 
mixture of 0.2 % Chlorella + 0.2% Spirulina improves the 
genes functions which are responsible for immune response.
Keywords: Broiler chicks, Chlorella, Interleukinin-6, Probiotics, 
Spirulina
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Background and Aim: Apoptosis is a form of programmed 
cell death leading to the elimination of cell without releasing 
harmful substances into the surrounding area. Inhibitor of apop-
tosis are a family of proteins that mainly block programmed cell 
death. The human IAP family consist of 8 members. Survivin 
is a smallest well-known inhibitor of apoptosis proteins fam-
ily member. Survivin overexpression occurs in many different 
cancer types but not in the normal tissue except embryonic tis-
sue. Survivin may be used as a new marker to stratify cancer-
ous patients for more optimal treatment modalities, or can be a 
promising new target for therapy. In this research, we cloned 
human survivin gene into pET28a bacterial vector.
Methods: Specific forward and reverse primers were designed. 
PCR was performed and survivin gene amplified by specific 
primers and tempelet. PCR product of survivin and pET28a 
vector were digested by HindIII/NheI restriction enzymes and 
survivin was ligated into the HindIII/NheI digested/dephospho-
rylated pET28a vector. Then, the ligation product was trans-
formed into the E.coli DH5a competent cells and screened by 
antibiotic selection marker (kanamycine).
Results: Positive colonies were selected by colony PCR and 
screened by double digestion of isolated plasmid. One positive 
colony was sequenced and confirmed the inserted DNA.
Conclusion: Human survivin gene was cloned in pET28a vec-
tor. After validation by sequencing, pET28a/survivin product 
was transformed into the E.coli BL21(DE3) competent cells to 
study recombinant protein expression.
Keywords: Survivin, Cloning, pET28a.
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Background and Aim: Alzheimer's disease (AD) is the most 
common type of age-associated dementia that is accompanied 
by progressive cognitive decline and memory loss. Pathologi-
cally, AD is characterized by extracellular amyloid-ß (AB) 
deposition in brain parenchyma as senile plaques and intra-
cellular accumulation of neurofibrillary tangles composed of 
hyperphosphorylated tau. SPI1 is expressed by microglia, the 
resident immune cells of the brain. PU.1 is a transcription fac-
tors encoded by the SPI1 gene. The PU.1 transcription factor is 
critical in the development of myeloid cells and a major regu-
lator of microglial gene expression. Recent evidence from ge-
nome-wide association studies suggests that reductions in PU.1 
contribute to a delayed onset of Alzheimer's disease, possibly 
through limiting neuroinflammatory responses.
Methods: In this case-control study, 104 patients with Alzhei-
mer's disease and 104 healthy controls were evaluated. Blood 
samples were taken from the subjects and then genomics DNA 
was extracted. After Genotypes were determined by the ARMS- 
PCR technique, the results of both groups were analyzed statis-
tically by the MedCalc.
Results: Regarding the SPI1 gene, the genotype frequencies of 
CC, CT and TT were 12.5%, 82.7% and 4.8%, respectively, in 
patients with AD, whiles in healthy controls were 3.8%, 94.3% 
and 1.9%, respectively. Significant difference was observed in 
the distribution of genotypic frequency between patient and 
control groups (P= 0.03). Also the C and T allele frequencies 
of mentioned gene were 0.54 and 0.46, respectively, in patients 
with AD, whiles in healthy controls were 0.51 and 0.49, respec-
tively. No significant difference was observed in the distribu-
tion of allelic frequency between patient and control groups (P= 
0.56).
Conclusion: Overall, this study suggests that (C/T) (rs1057233) 
SPI1 gene polymorphism could be associated with AD. There-
fore, evaluation of this polymorphism can provide appropriate 
information about the patient's condition.
Keywords: Alzheimer’s Disease; Peripheral Immune system; 
Neuroinflammation; SPI1
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Background and Aim: Colorectal cancer (CRC) is considered 
as the third common cause of cancer-related mortality world-
wide. Treatment failure is the major reason for the low survival 
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rates of CRC patients. Therefore, the identification of molecular 
mechanisms underlying CRC tumorigenesis is essential for the 
improvement of therapeutic strategies. MicroRNAs (miRNAs), 
a class of regulatory small non-coding RNAs are dysregulated 
in human cancers and involved in its development. MiR-143, as 
a tumor suppressor gene, was also shown to play essential roles 
in cancer progression including migration. Given that, in this 
study, we investigated the effect of miR-143 replacement on the 
migration of SW-480 human colorectal cancer cells.
Methods: SW-480 cells purchased from National Cell Bank of 
Iran were cultivated in complete RPMI-1640 medium. As cell 
monolayers reached 70-80% confluence, they were transfected 
with miR-143 mimics using electroporation. Subsequently, 
wound healing assay was used to measure the migratory ability 
of transfected cells compared to the control. Moreover, using 
quantitative real-time PCR (qRT-PCR), the expression levels of 
miR-143, MMP-9, and ROCK were investigated in treatment 
groups.
Results: The obtained results showed that miR-143 expres-
sion levels were upregulated after transfection in SW-480 cells. 
Wound healing assay illustrated that miR-143 overexpres-
sion significantly reduced HT-29 cell migration. Furthermore, 
qRT-PCR results also demonstrated that miR-143 replacement 
downregulated MMP-9 and ROCK mRNA expression levels.
Conclusion: Taken together, our results implied that miR-143 
could inhibit SW-480 cell migration by modulating the expres-
sion of metastasis-related genes, confirming the therapeutic 
value of this miRNA in CRC.
Keywords: Colorectal Cancer, miR-143, Metastasis
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Background and Aim: : Insulin glargine is a long-acting insu-
lin, used in the management of diabetes. It contains 53 amino 
acids with a molecular weight of 6063 Dalton and is produced 
in Escherichia coli strain k12. Insulin glargine is different from 
human insulin as contains glycine instead of asparagine in po-
sition 21 of the A-chain and by carboxy-terminal extension of 
B-chain by 2 arginine residues. The arginine amino acids shift 
the isoelectric point from 5.4 to 6.7, making the molecule more 
soluble at an acidic pH and less soluble at physiological pH. 
Studies have shown that the critical and main issue in producing 
glargine is in its expression and solubility. Some tags are seen to 
solve these issues; B1 Domain of streptococcal protein G (GB) 
tag increases protein expression. As result, we fused glargine 
with GB-tag to enhance its expression.
Methods: we obtained the nucleotide sequence of the insulin 
glargine. The codons were optimized using E.coli codon us-
age and the gene was inserted into the pUC57 expression vec-
tor between two restriction sites of Nde I and Xho I enzymes 

and then cloned into pET-28a⁺ vector. The recombinant vector 
was transferred into E. coli strain BL21 (DE3). As our vector 
contains kanamycin resistance gene, it was possible to screen 
recombinant vector using LB agar medium containing kanamy-
cin. To evaluate and determine the best expression condition for 
GB-Glargine and Glargine, both proteins were expressed in LB 
and M9 broth for 6h, 9h, and 18 h at 18°C, 25°C a,nd 37°C after 
inducing the expression by 0.1 mM and 0.5 mM of Isopropyl 
β-D-1-thiogalactopyranoside (IPTG). Sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE) was used to 
determine the expression difference between Glargine and GB-
Glargine proteins.
Results: The constructed expression vectors, pET28 insulin 
glargine were transformed into E. coli BL21 (DE3) to obtain a 
recombinant strain, BL21 (DE3) /pET28-insulin Glargine SDS-
PAGE illustrated results of glargine expression in all conditions 
were the same; glargine protein consisting GB tag also showed 
the same pattern of expression in different conditions. Howev-
er, a significant difference was observed between glargine and 
glargine containing GB tag; in this regard, the expression was 
seen to be increased when glargine is fused with GB-tag.
Conclusion: The finding of our study shows that GB-tag en-
hances the expression of glargine like other studies which have 
used the GB-tag.
Keywords: Insulin glargine, GB-tag, Expression
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Background and Aim: Colon cancer is the third most common 
malignant cancer and the second most common cause of cancer 
deaths around the world. So far, extensive research has been 
done on the causes and patterns of colon cancer formation and 
development, as well as on prevention and treatment. Tranilast 
is a TGFβ inhibitor and identified as an anti-allergic agent, and 
used in the treatment of inflammatory diseases, such as bron-
chial asthma, atypical dermatitis, allergic conjunctivitis, keloids 
and hypertrophic scars. The beneficial effects of Tranilast have 
also been seen in a variety of disease states, such as fibrosis, 
proliferative disorders, cardiovascular problems, autoimmune 
disorders, ocular diseases, diabetes and renal diseases. On the 
other hand, extensive research has been performed on its effects 
on various cancers. In this study, we evaluated the anti-cancer 
effects of this drug on colon cancer cell line.
Methods: CT-26 colon cancer cells were cultured in F12 me-
dium supplemented with 10% FBS and antibiotic streptomycin 
and penicillin at 37 ° C and 5% CO2. To evaluate the effect of 
Tranilast toxicity on cells, MTT assay and spheroid tests were 
used. The Real Time PCR technique was also used to examine 
the expression of cyclinD1, VEGF, VEGFR and TGF-β genes 
at the RNA level. For evaluation the Cyclin-D1protein expres-
sion western blotting was used.
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Results: The results revealed that the IC50 of the Tranilast on 
CT-26 cells was about 200µM. Consistently, the spheroid test 
showed that after 7 days, 1mM of Tranilast disturbed spheroid 
structure
and decreased spheroid volume, compared to the control group. 
The results of Real Time PCR showed that 200 ?m dosage of 
Tranilast could decrease the expression of Cyclin D1 gene and 
TGF-beta. Also the expression of VEGF-R was decreased.
Conclusion: This study suggests that Tranilast anti-cancer 
properties by decreasing the expression of cell proliferation 
markers, Cyclin D1 and TGF-β mRNA. These results support 
the therapeutic potency of Tranilast for colon cancer patients 
alone or with standard treatments.
Keywords: Colon cancer, Tranilast, Real Time PCR, Cyclin-D1
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Background and Aim: miRNAs are small non coding media-
tor RNAs with potential role in development, cellular prolifera-
tion, differentiation, and apoptosis. These agnets can be used as 
new regulator of mitochondrial apoptosis pathway. The aim of 
this study is examination of the role of hsa-miR-766-5p during 
the apoptosis and cardiomyocyte differentiation of Human em-
bryonic stem cells (hESCs). 
Results: Flow cytometry and MTT assay indicated cell death 
reduction and viability elevation effect of hsa-miR-766 in 
SW480 cells after its overexpression. Endogenous expression 
of hsa-miR-766 during the course of human embryonic stem 
cells (hESCs) differentiation into cardiomyocytes revealed an 
inverse expression status of this miRNA with BOK. However, 
the expression of this miRNA was inversely related to BAX and 
BAK for some time points of differentiation.
Conclusion: Based on this study, the involvement of hsa-
miR-766 in regulation of mitochondrial apoptosis pathway was 
approved.
Keywords: Apoptosis; differentiation; cell death; miRNA; car-
diac cell; miR-766
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Background and Aim: Family history of gastric cancer (GC) 
in first-degree relatives may increase the risk of GC. Ardabil 
has the highest rate of GC in Iran. The aim of this study was to 
determine the relationship of family history of GC with histo-
pathological characteristics of patients in the Ardebil province
Methods: In this study, 1900 GC patients who were referred 
to the endoscopy center at Imam Khomeini hospital in Ardebil 
province were investigated. Of them, 178 patients had a family 
history of GC.
Results: The results showed that 61.23% of patients had GC 
family history in brother, 25.84% in sister, 7.86% in father, and 
5.61% in mother. 67.97% of patients had intestinal type of GC. 
There was no significant relationship between family history of 
GC and histopathological characteristics (P > 0.05).
Conclusion: In this study, no significant association was found 
between family history of GC and histopathological features of 
the disease.
Keywords: Gastric cancer; Family history; Histopathology; Ar-
dabil province

Nano Genetics

P-317 Evaluation of immunohistochemical effects of apop-
totic cells in the brain and liver of chick embryos by injec-
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Background and Aim: Zeolites are crystalline aluminosilicate 
structures that have a porous structure and have the ability to 
absorb and release fluids and molecules that have a good di-
ameter. Also, cationic exchanges are not subject to structural 
changes in the characteristics of zeolites [1]. The special physi-
cal and chemic virtues of zeolites have made them appropriate 
for industry, agriculture, veterinary and environmental appli-
cations. zeolite is used to absorb and remove contaminants in 
water treatment, reducing and eliminating ammonia and heavy 
metals in the environment in veterinary medicine zeolites are 
used as animal feed additive and control of the smell and mois-
ture of pets (animal beds such as dogs and others).
Methods: Eggs (120) were prepared from Ross breeder chick-
ens and randomly divided into 4 groups of 30 (one control group 
and three experimental groups). In the control group, 0.3 ml 
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of the physiologic serum was injected, and in the experimental 
groups, 0.3 ml of the solution of nanozeolitis (5, 50, 100 mg / L) 
injected into egg albumin, then the eggs were incubated for 19 
days. At the end of incubaton time, The immunohistochemical 
effects of apoptotic cells in the brain and liver were evaluated.
Results: The severity of immunohistochemical effects of fetal 
liver was increasing with increasing the prescribed dose and the 
severity of lesions in the treated group at a dose of 100 mg / kg 
was higher than other groups and there was a significant differ-
ence with other groups. In immunohistochemical examination 
(tunnel) of the liver of nanosuolite-treated fetuses, the percent-
age of apoptosis did not show a significant difference between 
the three groups.
Conclusion: The results showed that aluminosilicate endangers 
the viability of fetal liver cells and activates the apoptotic pro-
cess.
Keywords: immunohistochemical; chicken embryo; aluminosili-
cate.
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Today the application of nanotechnology in the various stages of 
food production, processing and packaging has gained special 
prominence.Nano silicon is a nanoparticle used as an antibacte-
rial food additive in animal feed, poultry and in food packaging.
Given the potential of this nanomaterial to enter the human food 
chain, it is important to evaluate its risk for its side effects and 
toxicity. The purpose of this study was to investigate the effect 
of nano silicon on one of the apoptotic marker. For this purpose, 
20 female rats were separated into 4 groups of 5 each and re-
ceived 300, 600 and 900 mg/kg/day of silicon nanoparticles at 
20-30 nm size orally. On the 20th day the rats were euthanized 
and their liver and kidneys were removed and transferred to 
a temperature at -80 C°.The cDNA synthesized using specific 
primers was used to amplify the GLUT-2 gene and take into ac-
count a housekeeping gene in real-time PCR.Expression of Bax 
protein in kidney and liver was evaluated by Real Time - PCR. 
Relative expression of Bax gene in kidney and liver between 
different groups showed that Bax gene expression in liver was 
increased in groups receiving 300 mg and 900 mg nano silicon.
Keywords: apoptosis, BAX, Real Time-PCR.
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Backgrand and Aim: The objective was to evaluate effects of 
liposomes for intracellular delivery and slow release of reduced 
glutathione (GSH) into bull sperm.
Methods: Liposomes containing 2.5 Mm GSH were prepared 
using a thin-film preparation method, then sonicated to achieve 
different particle size (diameter of > 50, 50-100 and <100 nm, 
zeta potential of -19 mv and polydispersity index of 0.29). In 
total, 48 ejaculates were obtained from six Holstein bulls. Na-
noliposomes containing 2.5 mM GSH with different particle 
size ( >50 (NL1), 50-100 (NL2) or <100 (NL3) were added 
to a Tris-based extender prior to semen cryopreservation and 
compare to Anderomed (control).
Results: Encapsulation efficiency was 88.24%. Total and pro-
gressive motility and membrane integrity were highest (P < 
0.05) in NL2 (82.6 ± 0.8 and 48.1 ± 1.0 respectively), but not 
significantly different from NL1 (85.0 ± 0.8 and 46.5 ±1.0). 
Percentage of sperm with a DNA fragmentation was higher (P 
< 0.05) in the NL2 group than in NL1 and NL3 (4.7 ± 1.0, 5.5 
± 1.0 and 5.9 ± 1.0%) but not different from Andromed (4.2 ± 
1.0).
 Conclusion: NL2 optimized cryosurvival of sperm from Hol-
stein bulls. 

Plant Genetics
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Background and Aim: Glutenins and gliadins, gluten proteins, 
are the most important components of wheat seeds and provide 
visco-elasticity to the dough, which defines its bread-making 
quality. The glutenin characteristics of wheat germplasm have a 
potential value and understanding the allelic distribution in glu-
tenins loci is very important for any wheat breeding program.
Methods: In the present study, 17 Iranian wheat lines and cul-
tivars were analyzed for diversity in high and low molecular 
weight glutenin subunits and gene alleles.
Results: In studied cultivars, 11 different high molecular protein 
subunits were identified, three of which were related to Glu-A1, 
five for Glu-B1 and three were related to Glu-D1. The Glu-1 
loci scores ranged from 5-10.1 with an average of 6.59 for all 
cultivars. Three cultivars Gaspard, Saseyon and LineA had the 
highest allelic scores from 8 to 10. The highest frequency at loci 
Glu-A1, Glu-B1, Glu-D1 were for subunits Null (76%), 7 +8 
or 7+9 (35%) and 2+12 (59 %), respectively. It was observed 
that in Sorkhtokhm cultivar allelic composition at the Glu-D1 
locus, the relative mobility in gel electrophoresis (10%) had a 
behavior similar to 2+10 subunit, this allelic combination in this 
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research was named 2/1+10*.
Conclusion: Low molecular weight glutenin subunit genes 
were investigated using DNA primer pairs for Glu-3D.3, Gluu, 
Glu-3D.4 and Glu-D3 loci. One allele was identified by Glu-
3D.3 (600 bp), Gluu (600 bp), Glu-3D.4 (700 bp), whereas two 
alleles were identified by Glu-D3 (300 and 500 bp).
Keywords: Allelic variation, Glutenin, HMW-GS, LMW-GS.
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Background and Aim: The almond is one of the most impor-
tant nut crops in many countries, including Iran. On the other 
hand, due to rooting, it is challenging to propagate this spe-
cies by conventional methods, mainly cuttings. Therefore, this 
study was aimed at optimizing in vitro culture conditions for 
the promising 2-22 genotype as a high-yield and late-blooming 
cultivar. To this end, after collecting apical and lateral buds of 
2-22 genotype, surface sterilization and establishment treat-
ments were applied to explants. The second-order equation is 
selected for the central compound design (CCD) with two vari-
ables (HgCl2 and NaClO) to obtain a good fit in the steriliza-
tion treatment. The results showed that with 81.25% and 100% 
of healthy seedlings, 1.8% NaClO for 12 min + 0.1 % HgCl2 
for 3 min and 1.5 % NaClO for 8 min respectively were the 
best treatment in contamination frequency and explant viability. 
The experimental establishment was conducted as a factorial 
experiment using a completely randomized design (CRD) with 
four replications. The establishment treatments indicated that 
the WPM medium was more effective than the MS medium and 
Knop medium. The hormonal composition of 1 mgL-1 BA + 
0.05 mgL-1 IBA had the best results in the percentage of the 
establishment (72.25%), number of foliage (7.24), and shoot 
length (13.77 mm).
Methods: This study was conducted at the Plant Tissue Cul-
ture Laboratory of the Faculty of Agriculture, Tarbiat Modares 
University, Iran on June and August 2019. Explants of almond 
2-22 genotype were taken from plants grown in Horticultural 
Department of Seed and Plant Improvement Institute, Karaj, 
Iran, in June 2019. One-year-old shoots were cut into 1–1.5 cm 
long pieces, each including one bud. The factors that dust and 
waste of insects with negative effects on sterilization applica-
tion existing on the shoots were cleaned out with running water 
for 30 minutes. Then, the explants were kept in 70% alcohol for 
30 seconds as a pretreatment procedure before the application 
of the chemical agents. Later, they were rinsed with distilled 
water three times to avoid the caustic effect of the alcohol. 
Then, explants were kept in sterilization solutions prepared at 
different concentrations, for different periods in such a way that 
immersion in 2%, 1.8%, and 1.5% (w/v) NaClO respectively 
for 15, 12, and 8 min depending on the status of explant tis-

sues and rinsed three times with sterile distilled water. Then, 
explants were dipped in 0.1% HgCl2 for 5, 3, and 0 minutes. 
Finally, they were washed four times with sterile distilled wa-
ter. The second-order equation presented for the central com-
pound design with four replications and four explants in each 
replicate is an equation as following: Model output (healthy 
and dead explant percentage, bacterial and fungal contamina-
tion), k: Number of input variables (concentration of steriliza-
tion agents and immersion time) β0: Constant coefficient, βi: 
linear coefficient on variable, βij : The coefficient of interaction 
effect on the variables, βii: The coefficient of the second-order 
on the variable, and ε: Includes the residual value of the model. 
In addition, Analysis of tests was performed by Minitab version 
19 software. In the culture establishment stage, culture media 
MS (Murashige & Skoog, 1962), WPM (Lloyd and McCown, 
1980) and Knop (Knop W, 1865), and containing different con-
centrations of BA (0. 0.5 and 1 mgL-1) and (0, 0.05 and 0.1 
mgL-1 IBA) were evaluated on the percentage of active buds 
and bud growing quality index. The pH of the culture medium 
was 5.6, and the culture medium was autoclaved at 121°C for 
20 minutes. Growth chamber conditions were 16 hours of light 
at 25°C and 8 hours of dark at 23°C. Leaf number, shoot length, 
establishment percentage were measured after six weeks. This 
study was conducted as a factorial experiment using a CRD. 
Each treatment had four replicates and four explants in each 
replicate in a 125 ml culture glass jar containing 35 ml of me-
dium. Statistical analysis of the data was carried out through us-
ing (IBM SPSS Statistics Version 22) software, and difference 
among treatment means were compared by Duncan's Multiple 
Range Test (DMRT) at 1% and 5% levels.
Results: According to the obtained results, T2 and T3 with 
81.25% and 100% of healthy seedlings both treatments were 
the best treatment in production of healthy and viable plants 
without contamination, respectively. Alternatively, T1 resulted 
in 25% of healthy seedlings and 75% of dead explants were the 
least effective in the sterilization process. .Results of analysis 
of variance revealed that the effect of concentration and immer-
sion duration of sodium hypochlorite on explants viability both 
were significant at 0.05 probability level. The use of a higher 
concentration of sodium hypochlorite and the longer immer-
sion time has been associated with an increase in the percentage 
of burn or dead explants. In the following, mercury chloride 
treatment had a significant effect on the viability of explants 
and was significant at 0.05 probability level. Furthermore, the 
immersion duration of mercury chloride effect on the survival 
of the explants was significant at the level of 0.01. Application 
of higher concentrations and longer immersion time in mercury 
chloride solution led to an increase in the percentage of dead 
explants. Moreover, all three treatments were very effective in 
controlling bacterial and fungal infections. Almost no infection 
was observed in the explants of the three treatments. From this 
table of analysis of variances the difference between the treat-
ments in terms of infection control was not significant. These 
results indicate the high efficiency of the applied treatments in 
terms of contamination control. 
Results of analysis of variance show that different media and 
different concentrations of BA, IBA, as well as the interaction 
of medium with BA and IBA growth regulators on leaf number, 
shoot length, and establishment percentage at 1% level were 
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significant. Based on the results of the mean comparison, the 
highest leaf number (7.24), shoot length (13.77 mm), and es-
tablishment percentage (72.25%) in the WPM medium with 
1 mgL-1 BA and 0.05 mgL-1 of IBA and lowest leaf number 
(1.71), shoot length (4.32 mm), and establishment percent-
age (13.97%) were obtained in hormone-free Knop’s medium. 
WPM medium had the highest number of leaves (5.46), shoot 
length (12.56 mm), and establishment percentage (58.19%). 
Knop’s medium had the lowest leaf number (3.18), shoot length 
(5.73 mm) and establishment percentage (27.43%) and MS me-
dium with leaf numbers (4.27), shoot length (8.16 mm), and 
establishment percentage (39.38%) were placed between WPM 
and Knop’s medium. This study showed that with increasing 
BA concentration to a certain extent, the number of leaves and 
establishment rate increased, indicating a positive relationship 
between the increase in concentration and establishment rate 
that the percentage of establishment peaked was at a concentra-
tion of 1 mgL-1 BA. The establishment treatments indicated 
that the WPM medium was more effective than the MS medium 
and Knop’s medium. Besides, the hormonal composition of 1 
mgL-1 BA plus 0.05 mgL-1 IBA had the best results in the per-
centage of establishment and number of foliage. 
Conclusion: The results of sterilization treatment showed that 
T2 and T3 with 81.25% and 100% of healthy seedlings were 
selected as the best treatment in contamination frequency and 
explant viability, respectively and the application of concentra-
tions and immersion time of explants in sodium hypochlorite 
and mercury chloride were highly effective in the explants vi-
ability. The establishment treatments indicated that the WPM 
medium was more effective than the MS medium and Knop’s 
medium. Furthermore, the hormonal composition of 1 mgL-1 
BA plus 0.05 mgL-1 IBA had the best results in the percentage 
of establishment, number of foliage and, shoot length and these 
amounts have been 72.25%, 7.24 and 13.77mm, respectively. 
Furthermore, we can safely say that a certain amount of BA 
is required to obtain the best effect. Thus, in this experiment, 
the effect of different concentrations of the hormone BA was 
very significant, and the results reveal that for sleeping buds, 
the hormone BA is essential, while the hormone IBA has not 
had much effect.
Keywords: Benzyl Adenine, Disinfection, Media, Micropropa-
gation, Prunus
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Background and Aim: The Floral development and reproduc-
tive organ growth comprise a series of organized mechanisms 
regulated by key signals, endogenous and environmental fac-
tors. Since the flower growth is the basis of fruit and seed pro-

duction in plants, clarifying and identifying the mechanisms 
and genes of the sexual and flowering process can help develop 
new techniques for sexual manipulation by researchers and 
breeders. The NGS strategy is a rigorous approach to investi-
gate the network of molecules involved in the process that is 
currently used to characterize the flowering genes in the Citrul-
lus colocynthis, whose flowers are sexually different.
Methods: In this study, RNA sequencing technique using the 
Illumina HiSeq2500 platform was performed to identify the 
transcriptome of male and female inflorescences of C. colo-
cynthis medicinal plant. The raw reads of sequencing cleared 
using quality control tools such as FastQC and Trimmomatic 
software, and high-quality reads were obtained. High-quality 
reads were analyzed in bioinformatics steps, including using the 
de novo assembly Evidential-gene assembler and functional an-
notation using the KAAS database, respectively.
Results: RNA sequencing of C. colocynthis resulted in the pro-
duction of22395597 and 22330529 pair-ended reads for male-
inflorescence and female-inflorescence, respectively. Also, the 
de novo assembly using the Evidential-gene program obtained 
55,326 and 55,022 unigenes for male and female inflorescences, 
respectively, which were used to interpret the various databas-
es. Gene Ontology (GO) and molecular pathways of transcripts 
related to sex formation were presented based on functional an-
notation of processes such as hormone synthesis and signaling, 
lipid metabolism and glucose. A group of transcription factors 
(TF) were identified that are important regulators of cellular 
processes in plant development, such as the MADS-box, play a 
role in the sex determination of flowering organs.
Conclusion: We firstly reported the RNA sequencing of C. col-
ocynthis inflorescences using the Illumina HiSeq2500 platform 
and the identification of flowering and sex-determining genes 
in the C. colocynthis plant. The transcriptome data in this study 
provided a theoretical basis for flower development mechanism 
of C. colocynthis, and a basis for further research to find mo-
lecular reproductive breeding of C. colocynthis.
Keywords: Citrullus colocynthis, Inflorescence sexuality, RNA 
sequencing

P-323: Study on genetic diversity of Iranian apple cultivars 
by SSR markers
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Background and Aim: In order To study the Genetic diversity 
of Iranian apple cultivars, a experiment was preformed with 13 
Apple genotypes and overall 43 sample at Department of Ge-
netics and national plant Gene bank of Iran (NPGBI).
Methods: Samples plant from gardens and research stations of 
Kamal Abad, Karaj & Khorasan was collected. In this study 
after extracted DNA and determine the quantity and quality of 
that, 10 primer Microsatellite (SSR) on Poly acrylamide gel 
were evaluated, And of these, Hi21f08, Hi03a03, CH04g10, 
Hi07h02 and Hi01c11 primers showed Most polymorphs. Band 
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pattern observed for each primer based on bands there, 1 and 
absent 0, it was considered and calculated polymorphism infor-
mation content (PIC) and shannon index. also cluster analysis 
obtained based UPGMA algorithm.
Results: The results showed; 25 polymorphic alleles were 
proliferated in 5 microsatellite loci. Genetic diversity indices 
showed that average of polymorphism information content 
(PIC) was 31% that Hi21f08 and Hi01c11 had the highest 
(0.37) and lowest (0.17) values of polymorphism information 
content respectively and CH04g10 locus had the highest rate 
(1.55) of Shannon diversity index, which represents the genetic 
diversity among populations, whereas Hi01c11 had the lowest 
(1.00) Shannon index. Cluster analysis can be divided 13 apple 
genotypes of Iran into seven groups,
Conclusion: This indicates that high genetic diversity is be-
tween apple cultivars of Iran.
Keywords: Apple, Genetic diversity, SSR markers, Shannon in-
dex, Cluster analysis

P-324 Expression profile of genes involved in terpene bio-
synthetic pathway of Mentha aquatica at different growth 
stages

Rezvan Chegeni, Fatemeh Zarinkamar*, Mehrdad Nazari
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biat Modares University, Tehran, Iran
Email: rezvan_chegeni@modares.ac.ir

Background and Aim: Water mint (Mentha aquatica L.), a 
member of the Lamiaceae family, is an aromatic and medici-
nal plant, which produces a large amount of essential oils. The 
main components of essential oils of this plant are terpenes. The 
production of terpenes is influenced by plant ontogeny, geno-
type, and environmental factors. This experiment was conduct-
ed to detect the expression changes of genes related to terpene 
biosynthesis in water mint at different growth stages.
Methods: The disinfected seeds of water mint were placed in 
the dark and wet conditions for germination. Then, the germi-
nated seeds were transferred to plastic pots filled with perlite 
and maintained under greenhouse conditions. Plant leaf tissues 
were collected at different growth stages (early and late vegeta-
tive stages of growth). Total RNA extraction was performed, 
using RNX-plus kit (CinnaGen, Iran) according to the manu-
facturer's protocol and then cDNA was synthesized by reverse 
transcription. In this work, the relative expression of six can-
didate genes (1-Deoxy d-xylulose-5-phosphate synthase (Dxs), 
geranyl diphosphate synthase (Gpps), isopentenyl diphosphate 
isomerase (Ippi), β-caryophyllene synthase (Cps), limonene 
synthase (Ls), and menthofuran synthase (Mfs)) encoding the 
enzymes involved in the biosynthetic pathway of terpenes in 
water mint was investigated by qRT-PCR.
Results: Based on the gene expression assessments, the relative 
expression of candidate genes in the leaf tissues was altered 
at the different growth stages. Results showed that the mRNA 
amounts of Dxs, Gpps, Ippi, Ls, and Mfs genes were enhanced 
with increase in age of plant. On the other hand, the transcripts 
level of Cps gene was decreased with advance in age of plant.
Conclusion: Based on these findings, it is concluded that the 
transcriptional level of genes involved in the terpene biosyn-

thetic pathway is strongly affected by stage of plant growth. The 
observed alterations in the expression of genes involved in the 
terpene biosynthetic pathway could alter the yield and chemical 
composition of essential oils in plant.
Keywords: Essential oils; Gene expression; Terpene biosynthetic 
genes; Water mint.

P-325Characterization of a kinetochore protein "Knl2" in 
Solanum lycopersicum
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Background and Aim: A major challenge in plant breeding 
programs is to create true breeding lines, for production of hy-
brid plants. Classically these lines are produced by time-con-
suming rounds of inbreeding. Alternatively haploid plants can 
be generate through the culture of haploid tissues like anther 
and ovule by in vitro approaches which is not yet available or 
is restricted to the particular number of genotypes. Therefore 
any improvement in the haploid induction systems to increase 
the level of haploid plants production is of high interest. Re-
cently a promising centromere- mediated genome elimination 
based technology is developed to induce haploid production in 
plants. In this method, the function of centromere, is altered by 
manipulating the particular centromeric protein called CENH3 
to produce haploid inducer lines. If these lines hybridized to 
the plant of the same species, the genome of the inducer line is 
eliminated and homozygous plants will achieve in one genera-
tion. We aim to isolate and characterize a kinetochore compo-
nent protein “Knl2” in solanum Lycopersicum (SlKnl2). Knl2, 
play a role in the CENH3 depositioning to the centromere in 
studied eukaryotes.
Methods: For cloning of SlKnl2, total RNA of leaves were ex-
tracted and synthesized cDNA was used as a template for PCR. 
Subsequently, PCR products were cloned for sequencing using 
CloneJET PCR Cloning Kit. In Silico primary sequence analy-
ses confirmed the successful cloning of SlKnl2.
Results: BlAST searches and alignment of SlKnl2 protein with 
other putative Knl2 proteins revealed that nearly all of eukary-
otes whose genomes are completely sequenced contain only a 
single copy of this gene, indicating an important function of 
it during evolution. SlKnl2 showed 37.4 percent identity to its 
orthologues protein in Arabidopsis thaliana. In addition the two 
very important SANTA domain (play a role in regulating chro-
matin) and CENPC-like motif (essential for centromeric locali-
zation of Knl2) were conserved in tomato as well. The editing 
of SlKnl2 gene will be done by CRISPER-Cas9 technology to 
check whether disruption of its function could create inducer 
line for haploid production in tomato.
Conclusion: Centromere-mediated genome elimination is a 
novel advancement in the production of haploid plant lines and 
manipulating the essential component of the kinetochore as-
sembly could offer tremendous benefits in plant breeding pro-
grams.
Keywords: Kinetochore, haploid inducer line, Centromere- me-
diated genome elimination
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P-326 Effects of Different Extraction Solvents on Total Phe-
nolics and Flavonoids Contents and Antioxidant Activities 
from C. procera Hairy Root Cultures
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Background and Aim: Hairy root culture system as one of the 
valuable biotechnology tools for the production of secondary 
metabolites in medicinal herbs. It might be an attractive alter-
native over field-cultured plants as well as suspension cultures 
due to several advantages. C. procera is pharmaceutically im-
portant plant that exhibits significant antioxidant, anti-inflam-
matory, anti-bacterial, Insecticidal, antinociceptive and antico-
agulant Properties. In the current study, the total phenolic and 
flavonoid contents as well as the amount of anodic acid of C. 
procera hairy roots in comparison with non-transgenic adventi-
tious roots using different solvent system was investigated.
Methods: In this study, hairy roots grown in phytohormone-
free 1/2 MS medium as well as non-transgenic root from green-
house-grown plants were harvested every week for 5 weeks and 
subjected to the secondary metabolites analysis. Antioxidant 
capacity, total phenolic content and the amount of total flavo-
noid of the extracts were measured using free radical DPPH 
methods, reactive Folin-Ciocalteu and reagent aluminum chlo-
ride colorimetric method, respectively. It is worth noting that 
the measurements was carried out on methanol, ethanol, ac-
etone and chloroform extracts of root materials.
Results: The results showed that C. procera hairy roots had the 
highest amount of phenol, flavonoid contents and total antioxi-
dants activities in all solvents in comparison with the control 
roots. The highest amount of total phenolic contents (15.88 
mg gallic acid per gr of dry weight) and total flavonoid con-
tents (5.95 mg quercetin per gr of dry weight) and antioxidant 
Properties (24.32%) were obtained in 80% methanol extracts of 
hairy root. Among the solvents system, the chloroform had the 
lowest capability to extract the secondary metabolites.
Conclusion: The results if current study showed that C. procera 
hairy roots are rich in phenolic and flavonoid compounds with 
higher antioxidant properties. According to the capable of rapid 
growth, genetic stability, and lack of geographical and time 
constraints, hairy roots are an important source in the produc-
tion of secondary metabolites. The results indicated that the sol-
vent type was found to significantly affect the recovery yields of 
secondary metabolites from the C. procera hairy root cultures.
Keywords: C. procera, hairy root cultures, secondary metabo-
lites, antioxidant properties, solvent system.
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variety using microsatellite markers
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Background and Aim: Rice is the most important source of 
food for more than half of the world's population. Currently, 
Hashemi rice has the highest area under rice in Guilan province 
and is better than other varieties in terms of cooking quality and 
customer satisfaction. In order to determine the genetic diver-
sity of Hashemi rice landraces were studied using microsatellite 
(SSR) markers.
Methods: In this study, for the study the genetic diversity of 
20 Hashemi cultivars genotypes and two varieties as control 
(Hashemi and gowhar- introduced by the Rice Research Insti-
tute of Iran), 21 polymorphic markers, morphological traits and 
grain quality were used.
Results: The results showed that all of studied traits had a sig-
nificant difference at 1% level. The cluster analysis with the 
help of software R divided the studied genotypes into four 
groups. Based on the data from 21 markers, in total, 96 al-
leles were detected with the average of 4.57 alleles per locus. 
The highest number of alleles was observed in markers RM19 
and RM1109 with 6 alleles and minimum number of alleles in 
marker RM249 with 3 alleles. The average number of effective 
alleles was 3.97. The RM249 had the lowest value of 2.25 and 
the RM413 and RM1109 markers had the highest values of 5.65 
and 5.21, respectively. The average value of polymorphic infor-
mation content (PIC) was 0.69 for SSR markers. Based on clus-
ter analysis by using Jaccard coefficient and UPGMA method 
on the SSR markers, the genotypes were grouped in 4 clusters. 
In general, the results of cluster analysis of morphological traits 
and microsatellite markers were in good agreement and they 
could group individuals based on their geographical origin.
Conclusion: Understanding the genetic diversity can further 
help to breeders in their breeding programs, especially in pu-
rification the best genotypes and preserving these genotypes in 
Iran's rice gene bank.
Keywords: Cluster analysis, Hashemi rice cultivar, Microsatel-
lite.
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Background and Aim: Increasing the yield of oilseed crops 
is an important goal of plant breeding. Several genes involved 
in triacylglycerol metabolism have previously been reported to 
enhance the oil content of seeds when their expression is al-
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tered. In this study, to increase the amount of oil, the WRI1 
gene expression construct was designed and constructed, which 
is one of the effective genes in the oil production pathway. To 
construct, the WRI1 gene fragment was separated by specific 
restriction enzymes from the PGH.WRI1 cloning vector and 
cloned into the PGH.O3.2.2 intermediate vector under the SBP 
promoter and E9 terminator. The WRI1 gene cassette was then 
inserted into the pBin19 binary expression vector. The result-
ing construct was transferred to Agrobacterium tumefacience 
strain EHA105. To verify the structure and expression of the 
gene fragment, a transgenic tobacco model was used. Molecu-
lar evaluation of transgenic plants confirmed the presence and 
activity of the WRI1 gene. Seeds from transgenic plants in the 
next generation in the medium containing kanamycin produced 
strong and healthy seedlings.
Methods: WRI1 Gene synthesis and vectors: The WRI1 gene 
cDNA sequence (Arabidopsis origin) with accession number of 
KM085448.1 was obtained from NCBI database, in the next 
step as using preferred codons have a positive effect on enhanc-
ing gene expression according to the genomic sequence of saf-
flower sequences codon was optimized by codon optimization 
software. Also, cleavage sites of XhoI and AvrII enzymes were 
added to the gene sequence in order to cloning to the PGH.
O3.2.2 vector. The intermediate construct PGH.O3.2.2 with 
SBP specific seed promoter and E9 terminator and pBin19 ex-
pression construct with the LacZ gene and kanamycin selec-
tive marker were used (Figure 1). WRI1 gene sequences were 
synthesized by Neda Fan Company. The required enzymes 
and solutions were obtained from Cinnagen and Fermentaz co. 
Preparation of susceptible bacteria, digestion reaction, ligation 
reaction, product transfer to susceptible bacteria, and plasmid 
DNA extraction was performed according to the instructions of 
Russel & Sambrook (2001) (6). Gel purification was performed 
using the Roche High Pure PCR Purification kit. Preparation 
of WRI1 monogenic construct: By using heat-shock proto-
col (Green & Sambrook 2012) (2) PGH.WRI1 Plasmid was 
cloned into the XL1blue cells of E. coli using the XhoI and 
AvrII cleavage sites. The WRI1 gene was digested from the 
PGH vector and then cloned in the PGH.O3.2.2 intermediate 
vector, PGH.O3.2.2 digested with SalI and SpeI enzymes. The 
presence of the gene in this vector was confirmed by enzymatic 
digestion (Fig 2A). The WRI1 gene cassette was cleaved by 
HindIII restriction enzyme and insert in the digested pBin19 
expression vector. The pBin19.WRI1 construct was confirmed 
by enzymatic digestion and PCR test by SBP primers with F: 
AAACTCTGATTGAAC CTAC and R: GGATTCTTTGTGTT-
GTAC sequences (Fig. 2 b and c). The resulting recombinant 
construct was then transferred to Agrobacterium strain EHA105 
(containing Rifampicin 75 mg/l antibiotic-resistant construct), 
the resulting construct was used in other stages of gene transfor-
mation. Agrobacterium Infection and Co-cultivation A single 
Agrobacterium colony derived from Agrobacterium cultured in 
20 ml liquid LB medium containing 100 mg/L kanamycin and 
75 mg/L rifampicin on a shaker (185 rpm) at 28C for 16 hrs. Ex-
plants were transferred to the bacterial suspension and shacked 
gently for about 15 min and then blotted on a sterile filter paper 
for 5 min. Infected explants transferred to the Co-cultivation 
medium under dark conditions for 2 days at 28°C. After Co-
cultivation, the explants washed with sterilized distilled water, 

then explants blotted on sterile paper for 1 minute then dried 
explants transferred to selection medium (MS + 100mg/L kan + 
250mg/L Cefotaxime + 2mg/L BAP + 0.1mg/L NAA) for 2–3 
weeks and they were subcultured onto fresh medium every15 
days. Healthy and elongated shoots transferred to the rooting 
media (MS + 100mg/L kan + 250mg/L Cefotaxime + 1mg/L 
NAA) for 2 weeks. Rooted healthy plants transferred to pots 
filled with vermiculite (20%), perlite (40%), and peat (40%) 
and later to the greenhouse. Molecular characterization of puta-
tive transgenic plants Genomic DNA from young leaves of pu-
tative transgenic plants was extracted using CTAB protocol (8). 
The presence of the WRI1 gene was confirmed by specific SBP 
primers and the internal actin gene. The recombinant pBin19 
plasmid was used as positive control and non-transgenic plants 
and DNA-free PCR reaction material were as a negative con-
trol. The reaction was performed at 94 ° C for 4 minutes and 35 
cycles (each cycle consisting of 94° C for one minute, 65° C for 
30 seconds, 72° C for 40 seconds and completion of expansion 
for 3 minutes). Vir primers were also used to check Agrobacte-
rium contamination.
Results: Results The accuracy of WRI1 gene isolation and its 
insertion in the intermediate PGH.O3.2.2 construct was con-
firmed by HindIII enzymatic digestion, and observation of 3770 
and 2911 bp bands, respectively (Fig. 2 a). The Integrity of 
pBin19.WRI1 expression vector was confirmed by PCR assay 
using SBP-specific promoter primers (Fig. 2 b) as well as Hin-
dIII enzymatic digestion pattern (Fig. 2 c). The pBin19.WRI1 
construct was transferred to Agrobacterium strain EHA105 and, 
after transformation confirmation, recombinant bacteria were 
used in gene transformation procedure. Plants that survived in 
the kanamycin-selective medium for two months were consid-
ered as probably transgenic events after and more confirmed 
by PCR assay using specific primers SBP (574 bp) and internal 
actin gene primer (200 bp). Vir primers and PCR tests were 
also used to determine the non-contamination of Agrobacte-
rium specimens (Fig. 2 d and e). Plants that were SBP-positive 
PCR and Vir-negative were selected as transgenic plants and 
transferred to pots. Seeds from probably transgenic plants were 
sown in culture medium containing 100 mg/L kanamycin. After 
about a month, seeds from transgenic plants, produced green 
and healthy seedlings, but seedlings from control seed were 
weak and yellowish (Fig. 3). PCR with the SBP primers and the 
actin internal gene primer and the presence of 574 of and 200 bp 
fragments respectively, indicate the presence of SBP promoter 
and confirmed WRI gene insertion in the transgenic plant (Fig. 
2 e).
Conclusion: Seeds from transgenic plants in the next genera-
tion in the medium containing kanamycin produced strong and 
healthy seedlings.
Keywords: Key words: Agrobacterium tumefacience, Seed oil, 
tobacco, WRI1

P-329 De novo transcriptome assembly provides insight into 
the specific genes of the carotenoid biosynthetic pathway of 
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Background and Aim: Carotenoids as a group of secondary 
metabolites are organic tetraterpenoid pigments that are essen-
tial for both plant mechanisms and human's health. RNA se-
quencing (RNA-Seq) has provided unprecedented insights into 
the information content of plant genomes and transcriptomes. 
In this study, we used transcriptome sequencing to identify 
genes expressed in carotenoid biosynthesis in Citrullus colo-
cynthis medical plant.
Methods: In this study, to determine the transcriptome sequenc-
es of C. colocynthis fruits we performed Illumina HiSeq2500 
platform. After the quality control process using FastQC and 
Trimmomatic software the high-quality reads were assembled 
using the Evidential-gene de novo assembly program. The se-
quences of the assembled unigenes were loaded in parallel on 
different databases including KAAS, Uniprot, etc.
Results: The transcriptome sequencing of C. colocynthis fruit 
resulted in 22,255,200 raw readings were evaluated qualita-
tively by removing poor quality reads using relevant software. 
After the process of quality control, a total of 21,952,885 high-
quality reads were obtained, and 55,311 unigenes were obtained 
by de novo assembly by Evidential-gene software. 13,657 
unigenes were annotated and mapped into 134 pathways by 
searching against the Kyoto Encyclopedia of Genes and Ge-
nomes Pathway database (KEGG). Also, 3,935 unigenes have 
been assigned to specific metabolic pathways, and all of the 
known enzymes involved in terpenoid backbones biosynthetic 
and carotenoid biosynthetic pathways were also identified in 
our library. By examining unigenes related to the biosynthetic 
pathway of the brassinosteroid hormone, 62 gene KEGG iden-
tifiers (K) were identified in 19 pathways. This study has re-
vealed putative cis-phytoene synthase (crtB), 15-cis-phytoene 
desaturase (PDS/crtP), zeta-carotene isomerase (Z-ISO), zeta-
carotene desaturase (ZDS/crtQ) and lycopene epsilon-cyclase 
(LCYE/crtL2) might be key factors for carotenoid contents.
Conclusion: This report is the first to identify genes associ-
ated with carotenoid biosynthesis in C. colocynthis medical 
plant which has been analyzed through different biosynthetic 
pathways of this plant. In order to expedite the process of gene 
discovery, we have undertaken Illumina HiSeq2500 sequenc-
ing of RNA prepared from C. colocynthis fruit. Identification 
of biosynthetic pathways of secondary metabolites in various 
medicinal plants constitutes a targeted genomic resource for 
research applications and production of biological and biotech-
nological products.
Keywords: Terpenoids, Medicinal plant, Annotation, Illumina, 
RNA Sequencing.
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Background and Aim: Drought stress is the most important 
environmental factor which limits agricultural products in the 
worlds as well as Iran. Transcription factors (TFs) can regu-
late the expression of stress-related genes. In this research, the 
effect of drought stress in vegetative and reproductive stages 
on morphological and on expression of genes coding for tran-
scription factors DREB2A and ZFP252 was investigated in rice 
cultivars Hashemi (sensitive to drought) and Neda (resistance 
to drought).
Methods: This experiment was conducted as factorial based on 
a completely randomized design with three replications. The 
drought stress was applied through stopping of irrigation at till-
ering and heading stages.
Results: The results of variance analysis indicated that there 
were significant differences between rice cultivars in most of 
morphological traits. The flag leaf length, flag leaf area and 
plant fresh weight significantly influenced by drought stress. 
Regarding the tiller number per plant and plant dry weight, 
there was significant difference between stages which stress ap-
plied. The results of Real Time PCR indicated the increased 
expression of DREB2A and ZFP252 genes in Hashemi cultivar 
under drought stress at vegetative stages, but the expression of 
ZFP252 gene was reduced under drought stress at reproduc-
tive stage. In Neda cultivar, drought stress at vegetative stage 
increased expression of ZFP252 gene but the expression of 
DREB2A gene was reduced.
Conclusion: Therefore, our study suggests that these two 
genes might be involved in drought tolerance of this cultivar to 
drought stress at the reproductive stage.
Keywords: drought stress, gene expression, rice, transcription 
factors
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Background and Aim: Tea is one of the most popular bever-
ages in Iran and an economically important commodity in the 
world that has received much attention from people around the 
world for its health benefits. Catechins are a group of phenolic 
compounds that have many effects on human health and play 
important antimicrobial roles in the body. In addition, these 
compounds have antioxidant properties to prevent cardiovascu-
lar disease and cancer.
Methods: Catechins are mainly produced by the naringenin-
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chalcone → naringenin → dihydrokaempferol pathway. Sev-
eral enzymes including Phenylalanine ammonia-lyase (PAL), 
Cinnamate 4-hydroxylase (C4H) and Flavanone 3-hydroxylase 
(F3H) are involved in the biosynthesis pathway of these com-
pounds. In this study, the effect of mechanical stress of strong 
water spraying as a stimulant on the expression of PAL, C4H 
and F3H genes at five times (0, 24, 48, 72, 120 and 168 hours) 
on tea leaf was investigated using qRT-PCR. These three genes 
play important roles in the production of secondary metabo-
lites, including catechin, which is one of the most important 
phenolic compounds.
Results: The results of analysis of variance showed that me-
chanical stress caused by severe water shock on tea shrubs had 
a significant effect on the relative expression of PAL, C4H and 
F3H genes (P<0.05). Relative expression of PAL and F3H genes 
at 72 hours and expression of C4H gene at 48 hours after treat-
ment were significantly higher than control (around 4.5 fold).
Conclusion: It can be concluded that the effect of spraying wa-
ter and causing a mechanical stress as a stimulus on the expres-
sion of PAL, C4H and F3H genes was positive and expression 
of genes increased compared to control, which may lead to an 
increase in beneficial phenolic compounds such as catechins in 
tea leaves.
Keywords: Tea, Secondary metabolites, Phenolic compounds, 
Catechin, Elicitors
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Background and Aim: This study was conducted to identify 
superior potato clones in a way that is in terms of tuber yield 
and important traits and type of consumption to control.
Methods: In this study, 31 potato promising clones of breeding 
programs with two cultivars Agria (for french fries) and Caeser 
(for boiled) as controls and a total of 33 genotypes (clone and 
cultivar) was conducted base on Randomized Complete Block 
Design with three replications in terms of quantity and quality 
traits at Ardebil Agricultural and Natural Resources Research 
Station for two years (2016 and 2017). During growth and after 
harvest was measured traits of tuber weight mean, tuber uni-
formity, tuber number and weight per plant, tuber yield, plant 
height, number of main stems per plant, main stem diameter, 
flower color, tuber shape, depth of the eyes, tuber skin and flesh 
color, period of growth, misshapen tubers, tuber growth cracks, 
tuber hollow hart, the inner ring tuber, change of raw tuber flesh 
color and tuber dry matter percent.
Results: Results for analysis of combined variance of trait 
showed that are significant differences between year, genotype, 
year × genotype interaction for tuber yield. The clones of No. 
1 (901675), 5 (901375), 8 (905675) and 26 (901027) had the 
highest tuber yield. The clones of No. 5 (901375), 8 (905675) 
and 26 (901027) were high tuber dry matter percent, light yel-
low flesh and skin color, without deformity tubers, without tu-
ber hollow hart, without tuber growth cracks, good coverage, 

change of raw tuber flesh color of low and shallow eye depth. 
These clones in five regions (Karaj, Ardabil, Mashhad, Isfahan 
and Hamadan), based on the results of GGE Bi-plot method had 
the highest yield stability.
Conclusion: Finally, in this study, clones of No. 5 (901375), 
8 (905675) and 26 (901027), were selected as high yielding, 
stable and suitable clones for qualitative and quantitative traits.
Keywords: GGE Bi-plot method, Dry matter, Tuber flesh color, 
Clone, Solanum tuberosum
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Background and Aim: Silene with currently 870 recognized 
species is one of the largest plant genera. The genus is mainly 
distributed in the northern hemisphere, from temperate to arctic 
regions. The Flora of Iran is rich in Silene species. Melzheimer 
(1988) recognized 98 species in 21 sections. Several previously 
published phylogenetic studies with different geographic or 
taxonomic focus has revealed considerable disagreement to this 
classification. We review these and make a phylogenetic analy-
sis focused on the Iranian species in order to present a novel 
infrageneric taxonomy for Silene in Iran.
Methods: We constructed a species tree phylogeny based on 
two putatively unlinked loci (nrDNA ITS and cpDNA rps16) 
as a framework for the taxonomic classification. The analy-
ses were performed with STACEY v.1.2.5 as implemented in 
BEAST v.2.5.1.
Results: The phylogeny inferred from the species tree disagree 
considerably with Melzheimer’s in Flora Iranica. For exam-
ple, the perennial species S. pungens, S. vulgaris and S. od-
ontopetala, classified together in sect. Inflatae by Melzheimer, 
are scattered among different clades. The monotypic sections 
Ampullatae and Schaftae are nested in an expanded sect. Au-
riculatae. The gained phylogenies do not support distinctness of 
sects. Auriculatae and Spergulifoliae as suggested in traditional 
taxonomies. Silene sect. Lasiostemones is included in sect. 
Sclerocalycinae. The annual species S. apetala, S. gallica, S. 
villosa, S. arabica and S. diversifolia which were traditionally 
classified in sects. Lasiocalycinae, Bipartitae and Atocion, re-
spectively, by Melzheimer form a monophyletic clade that can 
be recognized as sect. Silene s.l. Silene viscosa, the only species 
of sect. Chloranthae, is included in sect. Physolychnis. Silene 
dichotoma, S. odontopetala and S. vulgaris are transferred to 
sects. Dichotomae, Odontopetalae and Behenantha, respective-
ly. Silene cyri and S. italica, as representatives of sects. Otites 
and Paniculatae, are included in sect. Siphonomorpha s.l. Si-
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lene nizvana formerly placed in sect. Auriculatae, is also nested 
within sect. Siphonomorpha s.l.
Conclusion: Three subgenera and 16 sections can according to 
strong phylogenetic evidence be recognized for Flora of Iran. 
Compared to Melzheimer’s treatment, the sects. Auriculatae, 
Behenantha, Sclerocalycinae, Physolychnis and Siphonomor-
pha are circumscribed widely here. The number of recognized 
species are increased to 118 species but this number will change 
since many species complexes need further investigations.
Keywords: Caryophyllaceae, cpDNA rps16,, nrDNA ITS, Phy-
logeny, Silene, Taxonomy
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Background and Aim: Nicotiana tabacum plants were trans-
formed by a bar gene as a selectable marker using Agrobacte-
rium- mediated transformation. Transgenic plants of N. taba-
cum were regenerated by leaf disc transformation. The ability 
to detect the transgenic trait is an important stage for the use of 
transformed cultivars in a backcross program of plant breeding. 
The plant test with glufosinate is effective and low cost, how-
ever, wonders whether this is a non-destructive method to check 
cultivars. The objective of this study was to apply a bioassay for 
detection of herbicide-tolerant plants and to evaluate the veg-
etative and productive development of the plants.
Methods: Establishment of a transformation procedure of N. 
tabacum with the bar gene as a selectable marker was done in 
this study. Transgenic plants of N. tabacum were regenerated by 
leaf disc transformation.
Results: It was observed that both glufosinate-tolerant and 
glufosinate-sensitive plants were affected in the initial stages of 
development in accordance with the herbicide application rate.
Conclusion: However, whereas tolerant plants fully recover 
both in vegetative growth and production during the cycle, sen-
sitive plants did not recover as a consequence of the herbicide 
application rate.
Keywords: Nicotiana tabacum, Transformation, bar gene, glu-
fosinate
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Background and Aim: Stevia is one of the medicinal plants 
that use the sugar in its leaves as a non-caloric, informal sweet-
ener. Compared to sucrose and other synthetic sweeteners, it 
is more sweetening. Various factors can lead to increased or 
decreased expression of glycoside biosynthesis pathway genes. 
Heat is one of the abiotic stresses and one of the most important 
factors that cause changes in crop yield. The purpose of this 
study was to investigate the effect of heat stress on the expres-
sion of some genes of the glycoside biosynthesis pathway in-
cluding KAH, UGT85C2 and UGT74G1.
Methods: For 14 days, heat stress was applied at 37±1°C for 
16 h during the day and 25±1°C during 8 h at night. Real-time 
PCR was used to investigate the transcription pattern of KAH, 
UGT85C2 and UGT74G1 genes, following heat stress.
Results: The results of this experiment showed that the tran-
script level of the Kaurenoic acid hydroxylase (KAH) gene was 
significantly up-regulated. Also, the UGT74G1 gene transcrip-
tion decreased significantly. But, the transcription decrease in 
UGT85C2 was not significant.
Conclusion: Since KAH that catalysis the hydroxylation of 
kaurenoic acid into steviol, which is a common precursor for 
SG biosynthesis increased, may heat stress has a positive effect 
on steviol production but hurts the transcription from steviol 
glycosides biosynthetic (UGT74G1) gene with no effect on 
UGT85C2 downstream gene regulation that transform steviol 
into steviolmonoside.
Keywords: Stevia, Heat stress, Glycoside biosynthesis pathway, 
Gene expression
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Background and Aim: Yellow sweet clover (Melilotus of-
ficinalis), a member of family fabaceae, is of medicinal and 
agricultural important. Cytogenetic analyses is diagnostic tool 
useful in chromosome identification and selection of superior 
populations. The aim of the research was investigation the kar-
yomorphological characteristics between 4 Iranian populations 
of genus Melilotus officinalis.
Methods: The seeds of four Iranian populations of Melilotus 
officinalis were placed in an incubator at 20 - 25oc for germina-
tion and then, the root tips meristems were studied. Root tips, 
1-2 cm in length, were excised and pretreated in 2 mM solution 
of 8- Hydroxiquinoline at 4 oC for 3-4 h, washed in distilled 
water and fixed in lewitski fixative at 4 o C for 36 h. Roots were 
rinsed in distilled water and then treated with 1 N NoH at 60 
o C for 10 min. Then, the roots were washed in distilled water 
for 30 min and followed by staining in aceto- hematoxylin-iron 
at 30-34 o C for 15-20 h. The stained roots were squashed in a 
drop of acetic acid 45% and finally the squashes were studied 
under microscope.
Results: The haploid chromosome number reported for this ge-
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nus is x=8. The results of the present study showed there was 
no evidence of shifts in chromosome number of experimental 
populations compare to previous cases. According to the obser-
vations, the chromosome types were near metacentric and sub 
metacentric that was expressed in other studies, too. It was also 
recognized one pairs of satellite in metaphase chromosomes in 
all 4 populations which has been not reported before in the ge-
nus. The satellites placed in different regions of chromosome so 
that, they located in short arms of homologues chromosomes in 
one population but in the other three populations they placed on 
long and short arms of homologues chromosomes.
Conclusion: Finding the satellites in the experimental popula-
tions shows structural difference between Iranian sweet clover 
germplasm compare to other previously studied germplasm. 
Also, it was seen heteromorphic chromosomes in some studied 
populations especially in satellite chromosome that represents 
chromosomal changes during evolution in the populations of 
Melilotus officinalis.
Keywords: Chromosome, karyotype, Melilotus officinalis
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Background and Aim: Rice is a major model crop for plant 
genetic studies. Heading date (HD) is a critical plant trait that 
effectively contributes to the final yield and environmental ad-
aptation. Meta Quantitative Trait Loci (MQTL) analysis dis-
covers the most stable QTLs and effectively narrows down the 
confidence interval for identification of candidate genes (CG). 
Therefore, a comprehensive MQTL analysis was conducted to 
identify the most reliable genomic regions related to HD in rice. 
The most promising CGs were evaluate by creating novel mu-
tants using CRISPR approach and analyzing classical mutants. 
The genes mechanisms were further evaluated using compara-
tive whole transcriptome analysis on contrasting genotypes and 
conditions.
Methods: The MQTL analysis was conducted on 243 QTLs 
for HD in 122 rice populations reported in the last two decades. 
Consequently, the two most promising genes related to HD 
were selected for further analysis. The Heading Date 1 (Hd1) 
was subjected to a comparative whole transcriptome analysis 
using wild-type plants and the hd1-1 isogenic mutant back-
ground under both long day and short day conditions. Moreo-
ver, a site-directed mutagenesis of Heading Date Repressor 1 
(HDR1) in the hd1-1 mutant was performed using CRISPR/
Cas9 to further study the function and interaction of these genes 
during rice flowering time.
Results: The MQTL analysis confined 243 HD QTLs into 23 
MQTLs with a narrowed CI. Novel CGs were detected in dif-
ferent MQTLs interval. The results of transcriptome analysis 

on hd1 mutants on different day length conditions indicated 
several genes involved in the circadian rhythm and response 
to abiotic stresses. We also detected some TF families such as 
MADS-box, bZIP and Dof regulated by Hd1 during flowering 
time. The CRISPR approach successfully created several dou-
ble mutants (hd1-1/hdr1) and their effects on flowering time 
were evaluated under control conditions.
Conclusion: The results of this study provided useful infor-
mation on the most promising genomic loci controlling yield 
and yield-related traits in rice that can be used in breeding pro-
grams. Moreover, the whole transcriptome analysis and created 
novel mutants enhanced our knowledge on the gene regulatory 
networks related to flowering time.
Keywords: CRISPR, MQTL, Rice, Transcriptome
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Background and Aim: In this study, the morphologic and ge-
netic diversity of 40 rice lines were studied using 20 microsat-
ellite (SSR) markers linked to QTLs controlling drought toler-
ance characteristics.
Methods: Forty genotypes were studied in two environments 
(stress and non –stress conditions) using augmented design 
in the Rice Research Institute of Iran in 2018. . It should be 
noted that the experimental field irrigation was performed in 
both stress and non-stress environments until the second weed-
ing (about 30 days after transplanting) for all genotypes alike. 
Then, in the stress condition, irrigation was completely stopped 
until the end of the crop maturity, while in the non-stress condi-
tion, irrigation was completely done.
Results: The results of phenotypic evaluation of the studied 
lines, it was determined that all studied genotypes, while having 
general hypersensitivity and decreasing growth under drought 
stress conditions, were different and genotypes showed differ-
ent responses to drought stress. Therefore, due to the wide range 
of drought response, the drought tolerant lines identified in this 
research can be used to improve and produce new cultivars. 
The results of cluster analysis of morphological traits showed 
that L27, L38, L29, L40 and L39 lines were identified as the 
most tolerant genotypes under drought stress. After them, the 
L9, L17, L21, L26, L30, L12, L19, L23, L25 lines, Sepidrood, 
Khazar and Hashemi showed the highest yield under drought 
stress conditions. The regression analysis also showed that 13 
of the 20 studied microsatellite markers, RM11943, RM431, 
RM12091, RM416, RM236, RM16030, RM555, RM211, 
RM423, RM12146, RM520, RM12023 and RM233A, were as-
sociated with more than one morphological trait related with 
drought tolerance.
Conclusion: Therefore, these markers can be used in differ-
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ent rice breeding programs for the screening and selection of 
drought tolerant cultivars and lines in areas under this environ-
mental stress.
Keywords: Rice, Drought stress, Recombinant lines, Microsatel-
lite markers
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Background and Aim: Bitter vetch is an ancient legume crop 
grown for forage and grain. The crop has the ability of soil ni-
trogen fixation and can be grown in shallow and alkaline soils. 
To study genetic diversity, morphological and agronomic traits 
of 16 bitter vetch genotypes were evaluated in randomized 
complete block designs with three replications under two nor-
mal and water deficit conditions at research farm of Razi Uni-
versity during 2015-2016 crop season. Genetic parameters in-
cluding genetic variance, phenotypic variance, environmental 
variance, phenotypic coefficient of variation, genetic coefficient 
of variation, environmental coefficient of variation, broadsense 
heritability, co-heritability and genetic gain were estimated for 
all the traits.Combined analysis of variance showed significant 
effect of the environment on most of the traits. As a whole, the 
number of seeds per plant had the highest phenotypic coeffi-
cient of variation. Under normal conditions, genetic correla-
tions between grain yield and grain filling period, number of 
branches, number of pods per plant, number of seeds per plant, 
1000-grain weight, biological yield, and harvest index were 
positive and significant. In water deficit stress conditions, grain 
yield was positively correlated with grain filling period, plant 
height, number of seeds per plant, number of pods per plant, 
number of seeds per plant, 1000-grain weight, biological yield 
and harvest index. As a whole, phenotypic correlations were 
higher than genetic correlations, indicating the significant effect 
of environment on the genotypes performance. The value of 
yield heritability in combination with the other traits was higher 
than heritability of yield itself, indicating the potential for im-
proving yield by selection through the traits.
Methods: To study genetic diversity, morphological and agro-
nomic traits of 16 bitter vetch genotypes were evaluated in ran-
domized complete block designs with three replications under 
two normal and water deficit conditions at research farm of Razi 
University during 2015-2016 crop season. Genetic parameters 
including genetic variance, phenotypic variance, environmental 
variance, phenotypic coefficient of variation, genetic coefficient 
of variation, environmental coefficient of variation, broadsense 
heritability, co-heritability and genetic gain were estimated for 
all the traits.
Results: Combined analysis of variance showed significant ef-

fect of the environment on most of the traits. As a whole, the 
number of seeds per plant had the highest phenotypic coeffi-
cient of variation. Under normal conditions, genetic correla-
tions between grain yield and grain filling period, number of 
branches, number of pods per plant, number of seeds per plant, 
1000-grain weight, biological yield, and harvest index were 
positive and significant. In water deficit stress conditions, grain 
yield was positively correlated with grain filling period, plant 
height, number of seeds per plant, number of pods per plant, 
number of seeds per plant, 1000-grain weight, biological yield 
and harvest index.
Conclusion: As a whole, phenotypic correlations were higher 
than genetic correlations, indicating the significant effect of en-
vironment on the genotypes performance. The value of yield 
heritability in combination with the other traits was higher than 
heritability of yield itself, indicating the potential for improving 
yield by selection through the traits.
Keywords: Bitter vetch, Correlation, Genetic parameters, Water 
deficit stress.
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Background and Aim: Estimation of genetic diversity and 
evaluation of plant natural resources is the most important 
step in the collection and management of germplasm. DNA-
based genetic markers, in addition, not only to identifying ge-
netic distances between and within natural plant populations, 
but also determine patterns of genetic structure alteration and 
factors that influence it. However, comparing different mark-
ers and providing the most efficient markers is very important. 
In order to investigate genetic variation among Persian oak 
(Quercus brantii Lindi.) populations of Lorestan province, 20 
genotypes were collected from different geographical and cli-
matic regions. After DNA extraction, polymerase chain reac-
tions (PCR) were used for amplification using three markers 
of ISJ, ISSR and SCoT. Genotyping was performed polymor-
phic bands obtained from all three markers separately, and the 
marker data were combined and final grouping determined. The 
obtained groupings were compared and based on the obtained 
components. PCR results of the primers showed 91 polymor-
phic bands with an average of 71% per locus. The ISSR marker 
with 44 polymorphic bands was the highest. Genotypes formed 
by ISJ, ISSR and SCoT markers in groups 5, 6 and 5, respec-
tively, and grouping from three marker combinations showed 
5 groups. The results showed that the obtained clustering for 
different markers and the combination of 3 markers were con-
sistent with the existing climatic grouping so that the geno-
types belonging to a similar climatic region were grouped in 
similar clusters. The most similarity between the groupings was 
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between ISJ and ISSR markers with 89%. Overall, the results 
indicated the usefulness of markers used to estimate genetic dis-
tances between different oak communities. It seems that using 
several different marker systems to cover a wider and more di-
verse genome level could be useful in more accurate estimation 
of genetic diversity and distances.
Methods: Genetic variation among Persian oak (Quercus bran-
tii Lindi.) populations of Lorestan province were evaluated, 20 
genotypes were collected from different geographical and cli-
matic regions. After DNA extraction, polymerase chain reac-
tions (PCR) were used for amplification using three markers of 
ISJ, ISSR and SCoT.
Results: Polymerase chain reactions were used for amplifica-
tion using three markers of ISJ, ISSR and SCoT. Genotyping 
was performed polymorphic bands obtained from all three 
markers separately, and the marker data were combined and 
final grouping determined. The obtained groupings were com-
pared and based on the obtained components. PCR results of the 
primers showed 91 polymorphic bands with an average of 71% 
per locus. The ISSR marker with 44 polymorphic bands was the 
highest. Genotypes formed by ISJ, ISSR and SCoT markers in 
groups 5, 6 and 5, respectively, and grouping from three marker 
combinations showed 5 groups. The results showed that the ob-
tained clustering for different markers and the combination of 3 
markers were consistent with the existing climatic grouping so 
that the genotypes belonging to a similar climatic region were 
grouped in similar clusters. The most similarity between the 
groupings was between ISJ and ISSR markers with 89%.
Conclusion: Results indicated that usefulness of markers used 
to estimate genetic distances between different oak communi-
ties. It seems that using several different marker systems to 
cover a wider and more diverse genome level could be useful 
in more accurate estimation of genetic diversity and distances.
Keywords: Persian oak, Genetic diversity, Zagros, Molecular 
markers
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Background and Aim: Goji berry fruit (Lycium spp.) belong-
ing to Solanaceae family is a deciduous shrubbery grows in 
China, Tibet, and other parts of Asia. Recently, goji berries have 
gained ever increasing popularity as a “superfruit” in North 
America and European countries due to their high antioxidant 
properties which have great potential for development in the 
near future. Although, goji berries are undoubtedly a source of 
potentially bioactive compounds, but their phytochemical pro-
file can vary depending on their geographical origin, genotype, 
and industrial processing. Despite, high value of Lycium genus 
in medicinal and industrial, chromosomal, genome size, and 
phytochemical studies are limited to some Lycium species and 
may prevent the production of new cultivars. The main purpose 
of this study was to estimate the nuclear genome size, chromo-

some count, and the measure of the antioxidant content of Ly-
cium barbarum, L. ruthenicum, and L. infaustum.
Methods: Root tips were pretreated in 8-hydroxyquinoline, hy-
drolyzed in 1M HCl, and stained in hematoxylin. The nuclear 
DNA content was determined, using PI-stained flow cytometry 
in which WPB used as a nuclear extraction buffer. Antioxidant 
activities and phenolic profiles in terms of total phenol contents, 
total flavonoid contents of goji berries were compared using 
colorimetric assays.
Results: Results indicated that chromosome count of these spe-
cies were 2n = 2x = 24 and nuclear genome size of L. barbarum, 
L. ruthenicum, and L. infaustum were 3.93, 5.15, and 3.82 pg, 
respectively. The antioxidant capacity of goji berries samples 
was 25.46 ?mol g-1. The total phenol content of L. barbarum, 
L. ruthenicum, and L. infaustum were 3.4, 8.6, and 3.2, respec-
tively and their total flavonoid contents were 2.9, 10.6, and 2.6, 
respectively.
Conclusion: Our results provided utilizable knowledge about 
Chromosomal, Genome Size and Phytochemical studies of Ly-
cium species
Keywords: Goji berry, Lycium spp., Superfruit, Chromosome, 
genome size, Flow cytometry, Antioxidant
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Background and Aim: In order to study biochemical and mo-
lecular responses of Methyl jasmonate pathway in reproductive 
growth of bean under short-term attack of two-spotted spider 
mite (TSSM), two genotypes of common beans (65-062-107 
and 65-071-400) were evaluated as the most tolerant and sus-
ceptible, respectively in a growth chamber condition in 2018. 
In addition, four levels of treatments were applied by mite on 
beans included 1, 3, 5 interval days after infection, and con-
trol conditions. Simultaneously, both biochemical metabolites 
and gene expressions of lipoxygenase (LOX) and allene oxide 
synthase (AOS) as enzymes and genes on the jasmonic acid 
pathway were assessed on wounded leaves of common beans.
Methods: Lipoxygenase enzyme activity (Kazemi Shahan-
dashti et al., 2013) and AOS enzyme (Yang et al., 2011) were 
measured at 234 nm for min-1 mg-1 protein. Gene expression 
was carried out after RNA extraction, cDNA synthase and de-
signing specific primers by Real-Time PCR. Factorial experi-
ments were performed using a completely randomized design 
with three replications. Data of enzyme activities were assessed 
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using Duncan’s tests, and data of gene expression was supplied 
using REST software.
Results: Lipoxygenase activity reached the highest level on the 
first day after infection and then started gently decreasing in 
the following days. Also, LOX enzyme was significantly lower 
in the tolerant genotype than the susceptible genotype as well. 
The pattern of changes in AOS activity was similar to the LOX 
trend too. The results of genes expression on Methyl jasmonate 
pathway showed that the jasmonic acid pathway activated by 
increasing LOX gene expression, its downstream gene AOS 
and a flavonoid called Ketol as well. Gene expression of LOX 
was highest in the tolerant genotype after 2 days of mite attack 
(2 fold) and then started decreasing. However, the trend of gene 
expression in susceptible genotypes continued to increase by 
the end of the fifth day (15.6 fold). In tolerance ones, AOS gene 
expression was at the highest level after 3 days of infection (3.8 
fold) and then it decreased slowly, while gene expression of 
AOS in susceptible genotype increased consequently (8 fold) 
during TSSM attack.
Conclusion: The results showed that lipoxygenase was consid-
ered a more efficient antioxidation system in controlling free 
radicals during the TSSM attack. Also, the activity of antioxi-
dant enzymes of LOX and AOS increased at the TSSM attack 
in the tolerant genotype compared to the susceptible genotype 
because of hydrogen peroxide inhibitor synchronous with de-
creasing H2O2 accumulation. Therefore, lipoxygenase and 
allene oxide synthase enzymes were key genes in the Methyl 
jasmonate (JA) biosynthesis pathway in response to the wound-
ing stress of TSSM in common bean. So that, the JA induction 
caused by wounds was regulated by the LOX and AOS genes 
at both transcriptional and enzymatic levels that induce defense 
responses. The study of genes expression on Methyl jasmonate 
pathway resulted that the jasmonic acid pathway activated by 
increasing LOX gene expression, its downstream gene AOS 
and a flavonoid called Ketols as well. In JA pathway, allene 
oxide synthase induced to synthase of downsteam genes of JA 
cycle and the Ketols as second metabolites. Furthermore, in-
creasing the activity of antioxidant enzymes and genes (LOX 
and AOS) were observed more in tolerance ratio susceptible 
common beans during treatments.In conclusions, Lipoxyge-
nase and allene oxide synthase in the jasmonic acid signaling 
pathway played important roles in defense response of common 
bean under biotic stress such as wounding by mite attack.
Keywords: Tolerance common bean, Methyl jasmonate pathway, 
lipoxygenase and allene oxide synthase enzymes, LOX and 
AOS genes
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Background and Aim: The basic molecular mechanisms of 
the plant in response to biological stress have not been exactly 
understood. The current study was undertaken to decipher the 
hub genes in Medicago truncatula in response to nitrogen-fixing 
bacterium (Sinorhizobium meliloti) using systematic and evo-
lutionary perspective. For this purpose, the Genomic Spatial 
Event database (GSE126833) was downloaded from Gene Ex-
pression Omnibus (GEO). Genes with differential expression 
(DEG) with adjusted P-value <0.05 and log fold change (FC) > 
|± 3| by GEO2R and R software were analyzed. The 473 DEGs 
were obtained that 401 of which were showed up- and down-
regulations, respectively. After visualization of hub genes by 
Cytoscape, gene network was generated and protein-protein in-
teraction network (PPI) was established.For functional enrich-
ment analysis of the DEGs, Gene Ontology (GO) and Kyoto 
Encyclopedia of Genes and Genomes (KEGG) were searched 
to further confirm the likelihood of the coexpression. The re-
sults of GO analysis showed that the identified DEGs were 
mainly involved in metabolic process, catalytic activity and 
binding pathways. Identification of the genes with the ability of 
responding to biological stresses is a key tool for selecting suit-
able genes to regulate the genes and increase tolerance against 
stresses in plants.
Methods: The basic molecular mechanisms of the plant in re-
sponse to biological stress have not been exactly understood. 
The current study was undertaken to decipher the hub genes in 
Medicago truncatula in response to nitrogen-fixing bacterium 
(Sinorhizobium meliloti) using systematic and evolutionary 
perspective. For this purpose, the Genomic Spatial Event da-
tabase (GSE126833) was downloaded from Gene Expression 
Omnibus (GEO). Genes with differential expression (DEG) 
with adjusted P-value <0.05 and log fold change (FC) > |± 
3| by GEO2R and R software were analyzed. The 473 DEGs 
were obtained that 401 of which were showed up- and down-
regulations, respectively. After visualization of hub genes by 
Cytoscape, gene network was generated and protein-protein in-
teraction network (PPI) was established.For functional enrich-
ment analysis of the DEGs, Gene Ontology (GO) and Kyoto 
Encyclopedia of Genes and Genomes (KEGG) were searched 
to further confirm the likelihood of the coexpression.
Results: The results of GO analysis showed that the identified 
DEGs were mainly involved in metabolic process, catalytic ac-
tivity and binding pathways. Identification of the genes with 
the ability of responding to biological stresses is a key tool for 
selecting suitable genes to regulate the genes and increase toler-
ance against stresses in plants
Conclusion: The results of GO analysis showed that the identi-
fied DEGs were mainly involved in metabolic process, catalytic 
activity and binding pathways. Identification of the genes with 
the ability of responding to biological stresses is a key tool for 
selecting suitable genes to regulate the genes and increase toler-
ance against stresses in plants
Keywords: Medicago truncatula, DEG, PPI Network, Hub genes 
network, Functional enrichment analysis, GO & KEGG path-
way

P-344 Expression analysis of some genes involved in lignin 
biosynthesis pathway under salt strees in soybean (Glycine 
max)
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Background and Aim: Identification of co-expression genes 
that are effective in tolerating salinity stress in plants and evalu-
ation of their expression in biochemical pathways can increase 
productivity and development of crop cultivation area.
Methods: To investigate the effect of salinity treatment (200 
mM NaCl) on the expression level of some key genes of the 
lignin biosynthesis pathway, including CCR and COMT and 
their co-expression genes (CECCR and CECOMT) and a gene 
related to Soybean salinity (GmSALT3), Real-Time polymer-
ase chain reaction (PCR) was used at two intervals three and 
seven days after treatment in two salinity resistant and suscep-
tible cultivars.
Results: According to the laboratory results, the expression 
level of COMT gene in the resistant cultivar was increase 2.26 
times compared to the control after 3 days of salinity treatment 
and also it was significantly decrease 4 times compared to the 
control in the susceptible cultivar after 7 days of treatment. 
Also, the expression level of CECOMT gene in the studied 
samples showed a significant decrease (1.2 and 3.95 times com-
pared to the control) in the resistant cultivar at three and seven 
days after treatment, respectively. On the other hand, CCR gene 
expression increased 206.5 times compared to the control in the 
resistant cultivar and seven days after treatment, which was sig-
nificant at 5% probability level. Also in the same cultivar, the 
expression level of CECCR co-expression gene at two intervals 
three and seven days after treatment was significantly decreased 
27.02 and 200 and 1.78 and 2.42 times compared to the control 
in the susceptible cultivar, respectively. The relative expres-
sion of GmSALT3 gene was significantly increased in resistant 
cultivar 2.71 and 1.62 and 7.23 and 15.83 times compared to 
the control, respectively at intervals three and seven days after 
treatment.
Conclusion: According to the results of this study, salinity 
treatment had a significant effect on the expression of genes in-
volved in the lignin biosynthesis pathway, and its co-expression 
genes and salinity-tolerant genes in Soybean at intervals three 
and seven days.
Keywords: Soybean, Salinity, Lignin, Co-expression genes
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Background and Aim: Chicory (Cichorium intybus L.) is a 
member of Asteraceae and an important medicinal plants, con-
tain a number of valuable medicinal compounds include chic-

oric asid, phenolic, inulin, escoline, coumarin and flavonoids. 
Hairy root induction by Agrobacterium rhizogenes are an effec-
tive method for production of secondary metabolites, because 
hairy roots are genetically and biologically stable and they are 
able to produce metabolite without need to hormone.
Methods: In this study, through first experiment, three explants 
(leaf, hypocotyl and petiole) and different co-culture times 
were investigated. In second experiment inoculation time and 
also co-culture medium were examined to establish an efficient 
transformation system for chicory. Molecular confirmation of 
transgenic hairy roots was done with PCR using gene-specific 
primers for rolB gene and also growth rate of hairy root lines 
obtained from different explants were investigated.
Results: The results show that maximum chicory hairy roots 
induction (80 percent) and root number (8.71 roots per explant) 
and root branch (9.16 per explant) was achieved using leaf ex-
plants in combination with 72 hours co-culture. In second ex-
periment, Maximum hairy root induction percentage (95.65 %) 
and total flavonoids contents (31.28 mg g-1 DW) obtained by 
using macro elements-free MS medium and 15 min inoculation.
Conclusion: Anthocyanin content was higher (13.55 mg g-1 
DW) in MS medium treatment, and Maximum Phenolic con-
tent (4.75 and 4.42 mg g-1 DW respectively) obtained by using 
macro elements-free MS medium and MS medium.
Keywords: Explant, Co-culture, Inoculation, Phenolic, RolB 
gene

P-346 The study of micropropagation in plant Glycyrrhiza 
glabra L.

Meysam Moradi1, Fatemeh Amini2*, Yasin Dumani3

1. M.Sc. Student of Agriculture Biotechnology, Department of 
Agronomy and Plant Breeding Sciences, College of Aburaihan, 
University of Tehran.
2. Assistant professor Department of Agronomy and Plant Breed-
ing, College of Aburaihan, University of Tehran.
3. M.Sc. Student of Genetics & Plant Breeding, Department of 
Agronomy and Plant Breeding Sciences, College of Aburaihan, 
University of Tehran.
Email: meysammoradiasl@ut.ac.ir

Background and Aim: Glycyrrhiza glabra L. a small perennial 
shrub native to the Mediterranean region, central and southwest 
of Asia. It is widely used in industry and medicine worldwide. 
The purpose of the present study was to callus induction and 
somatic embryogenesis induction of mature tissue in the short-
est time.
Methods: The experiment was conducted as a factorial experi-
ment in a completely randomized design with four replications. 
The studied factors included two explants (leaf and petiole), 
and four murashige and skoog (MS) medium with growth regu-
lator compounds.
Results: The results showed that the highest callus induction 
(80%) was observed in MS + 0.75 mg/l 2.4-D + 1 mg/l BAP 
medium of leaf explants. The calluses obtained in MS + 0.75 
mg/l 2.4-D + 1 mg/l BAP medium had transparent color and 
low burn. Whereas in medium MS + 1.5 mg/l 2.4-D + 1 mg/l 
BAP most calluses contained burns, chlorosis and high necro-
sis. The somatic embryos were increased (60%) with the growth 
regulator 2.4-D (1mg/l) increasing While 2.4-D concentration 
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increased to 1.5 mg/l the percentage of somatic embryos de-
creased (20%). The present study showed that embryos formed 
in MS + 0.75 mg / l + 1 mg / l medium had the highest regen-
eration. Seedlings obtained from MS + 0.75 mg/l 2.4-D + 1 
mg/l BAP medium were intact, with thick, succulent stems and 
containing a huge number of leaves.
Conclusion: Commonly, the highest callus induction percent-
age, somatic embryo, and regeneration were observed in MS 
0.75 mg / l 2.4-D 1 mg / l BAP medium. This medium would 
be advised for the next step such as genetic engineering and 
synthetic embryo production.
Keywords: Callus induction, Medium, Micropropagation, Syn-
thetic embryo
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Background and Aim: Chinese hibiscus, Hibiscus rosa-sinen-
sis L., is a common ornamental shrub in warm and humid re-
gions of Iran including Khuzestan province. This plant is a suit-
able host for different RNA and DNA plant viruses. Hibiscus 
chlorotic ringspot virus (HCRSV) has worldwide distribution 
on hibiscus and it has been previously reported from Guilan 
province at the North of Iran. HCRSV is belonging to Betacar-
movirus genus (Tombusviridae family) with icosahedral parti-
cles containing a single-stranded positive-sense RNA fragment.
Methods: In our study, leaf samples of H. rosa-sinensis plants 
showing mottle and ring spot symptoms were collected in Ah-
vaz, southwestern Iran. Total RNA was extracted from symp-
tomatic leaves by commercial RNA isolation kit (DENAzist, 
Iran), according to the manufacturer’s recommendation. Re-
verse transcription polymerase chain reaction (RT-PCR) us-
ing previously designed primer pair resulted to an amplified 
fragment of approximately 1100 bp from putative movement 
P9 and coat protein genes. PCR products were sequenced in 
both directions and then edited and assembled using BioEdit 
Sequence Alignment Editor (7.0.5.3) and DNA Baser Assem-
bler (version 5.15.0) programs, respectively.
Results: The partial consensus CP sequence was deposited in 
GenBank (Accession No. MN908258) and compared to those 
of known isolates by BLAST search and phylogenetic analy-
sis. Accordingly, the newly and previously known isolates of 
HCRSV shared 93.8 % sequence identity in the CP gene (516 
bp) attributed to 32 SNPs and without insertion/deletion. In 
BLASTn search, the closest hits for the CP sequence of our 
isolate were the sequences of the isolates SBO1 from Brazil 
(MK279671) and XM from China (KY933060) with 96.9 % 
and 96 % identical, respectively. A phylogenetic tree based on 

the CP sequences of all HCRSV isolates was constructed using 
the maximum likelihood algorithm under the K2+G+I model 
of the MEGA 6 software. Our isolate (Khuzestan) clustered dis-
tinct from the other previously known isolates and located in 
a large non-supported clade containing the isolates from Iran 
(JX865593), Brazil (MK279671), Malaysia (MN080500) and 
unknown origin (X86448 and NC_003608).
Conclusion: To our knowledge, this is the first report of 
HCRSV in Khuzestan province.
Keywords: Hibiscus, HCRSV, Phylogeny
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Background and Aim: Innate immunity is generally initiated 
by recognition of conserved pathogen-associated molecular 
patterns (PAMPs) such as chitin. In turns, PAMPs are perceived 
by cell membrane-embedded pattern recognition receptors 
(PRRs). Receptor-like cytoplasmic kinases (RLCKs) are direct-
ly activated by ligand-activated PRRs and initiate pattern -trig-
gered immunity (PTi). RLCKs transducing the perception of 
invading pathogens into effective defence responses, eventually 
leading to activation of a series of immune responses, includ-
ing the expression of defence genes, reactive oxygen species 
(ROS) production and activation of Mitogen-activated protein 
kinase (MAPK) cascades. The direct links between PAMP per-
ception to MAPK cascades in plants remain largely unknown, 
in this study. According to previous studies and protein docking 
analysis, we try to shed light on relationship between PAMP 
perception and StMAPKKKe as a trigger of MAPK cascades 
following P. infestans infection in potato.
Methods: In order to investigate engagement of StMAPK-
KKe in biochemical pathways, the candidate genes involved 
in MAPK signalling cascades activated by fungal pathogens 
was used in String server. Next, Easymodeller 7 software was 
used to model selected proteins based on homology model-
ling. The models were optimized and validated, using Chimera 
UCSF1.8.1 and Swiss-Pdb viewer4.0.1. The models were then 
docked using the Hex 8.0.0 software and the ZDOCK server.
Results: The results of string and docking analysis showed a 
good linking among the proteins. PAMP receptor chitin elici-
tor receptor kinase 1 (StCERK1) perceives immune signalling 
transmits to an MAPK signalling cascade through a MAPK ki-
nase kinase, the StMAPKKK?. Also P. infestans RXLR effector 
PexRD2 actives a MAPK cascade through interaction with the 
kinase domain of StMAPKKK?.
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Conclusion: It seems that StMAPKKKε has multi roles to 
modulate defensive mechanisms in plants to combat pathogens, 
suggesting that different motif of StMAPKKKε can be good 
candidates for gene editing.
Keywords: StMAPKKKε, MAPK cascade, StCERK1
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Background and Aim: The Nigella genus belongs to Ranun-
culaceae family and consists of about 20 species. Nigella sativa 
(2n = 2x = 12) and Nigella damascena (2n = 2x = 12) are two 
important species with large genomes. DNA repetitive sequenc-
es (i.e., transposons and satellite sequences) comprise 25-85% 
of plant genome. The study of the nature and distribution of 
repetitive sequences reveals valuable information about their 
evolution in different plant species. Some types of repetitive 
sequences are conserved among species, and some others show 
more variations. This study investigated the distribution of re-
petitive sequences in N. sativa and N. damascena by sequenc-
ing of the whole genome and k-mer analysis of sequences.
Methods: Sat-1 and Sat-2 primers were designed by Primer3, 
and sequences were amplified by PCR methods. The PCR prod-
ucts were labeled by Nick-translation kit. The genomic DNA 
was sequenced by paired-ends methods with coverage 0.1X (Il-
lumina HiSeq 2500, NovoGene Co). The repetitive sequences 
identification was done by RepeatExplorer pipeline. The con-
sensus monomers of satellite and dispersed repetitive sequences 
were identified by TAREAN. The FISH method with Sat-1 and 
Sat-2 probes was applied to locate the satellite repetitive se-
quences.
Results: The results revealed that highly-repetitive sequences 
comprised 54% of N. sativa genome. Retro-transposable ele-
ments were the major part of repetitive sequences, and retro-
transposable type LTR comprised 41% of repetitive sequences. 
Satellite repetitive sequences had a low frequency in Nigella 
genome, in which only two satellite repetitive sequences with 
half a percent of the genome were identified. The FISH revealed 
that repetitive sequences Sat-1 and Sat-2 were centromeric se-
quences in N. sativa, while they were not seen in N. damascena 
genome.
Conclusion: The studied species had the same karyotype pro-
file in terms of chromosomes shape and size, but their repeti-
tive sequences revealed variation and evolution. The N. sativa 
chromosomes were distinguished by probes Sat-1 and Sat-2, 5S 
rDNA and 45S rDNA, and N. damascena chromosomes were 
identified by probes 5S rDNA and 45S rDNA.
Keywords: Whole genome sequencing, Fluorescent in situ hy-
bridization, Karyotype, repetitive sequences, Nigella spp.
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Background and Aim: Citrus yellow vein clearing virus (CY-
VCV), belongs to the genus Mandarivirus, family Alphaflexi-
viridae, order Tymovirales and realm Riboviria has been report-
ed in recent years from Iran and a number of Asian countries. 
It is considered as a new threat for citriculture of the world, 
due to its rapid spread and severe damage. Yield losses of the 
Chinese lemon orchards affected by CYVCV are estimated 50-
70%. Vein clearing and water-soaking of the lateral veins of 
the new leaves are symptoms of the virus in well-known host, 
Lemon (Citrus limon). After reporting the virus in 2017, in ad-
dition to lemon cultivars, sour orange (C. aurantium), Persian 
lime (C. latifolia), Clementine (C. clementina) and Satsuma (C. 
unshiu) were found as natural hosts in Iran. To find tolerant ge-
netic resources, reaction of several genotypes to CYVCV was 
investigated in greenhouse condition.
Methods: The budwoods of Eureka lemon, Persian lime, Clem-
entine, Satsuma, Moro blood orange (C. sinensis), Etrog citron 
(C. medica), Flame grapefruit (C. paradisi), Mineola tangelo 
(C. paradisi X C. reticulate), and Siavaraz local orange (Citrus 
sp.) were propagated on sour orange rootstocks. These plants 
were inoculated with a characterized field isolate of CYVCV 
(GenBank accession number: KX902488) and maintained in a 
greenhouse with optimum temperature for viral activity (23±3). 
After six months, the presence of the virus in the experimental 
varieties and genotypes was confirmed by RT-PCR using specif-
ic primers of the coat protein gene of CYVCV. Non-inoculated 
plants were considered as negative controls.
Results: An expected product of about 600 bp was obtained 
after RT-PCR analysis of the infected plants, six months after 
inoculation. Based on symptoatology, different reactions were 
observed in the infected varieties and genotypes. Eureka lemon 
and Persian lime were classified as very susceptible hosts ac-
cording to severity and time of symptom appearance. Clemen-
tine, Satsuma, Moro blood orange, Mineola tangelo and Sia-
varaz local orange were less susceptible based on their mild 
reactions. Up to now no symptoms were seen in Etrog citron 
and Flame grapefruit.
Conclusion: Our results indicated that unsusceptible hosts such 
as Etrog citron and Flame grapefruit can be used as genetic re-
sources for improving new tolerant cultivars to CYVCV.
Keywords: Citrus, Clementine, Lemon, Satsuma, Sour orange, 
Virus
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Background and Aim: Copper (Cu) contamination is a seri-
ous threat to plants and humans. Application of silicon (Si) or 
nitric oxide (NO) could alleviate Cu accumulation and toxicity 
in plants, but whether they have interactive effects on alleviat-
ing of Cu accumulation and toxicity are not known. Therefore, 
the combined effect of Si and NO application on sage (Salvia 
officinalis) growth, Cu uptake, regulating of antioxidant en-
zymes activities and superoxide desmutase (SOD) gene were 
investigated in a pot experiment. Here, we reported that Cu in 
toxic concentration decreased growth, caused oxidative stress 
in plants. The combined application of Si and NO triggered a 
significant response in sage, increasing plant growth and reduc-
ing oxidative stress symptoms by up-regulating of SOD and an-
tioxidant enzymes activities in the plants.
Methods: Real-time PCR
Results: Increasing in SOD gene expression and antioxidant 
enzymes activities by affecting interactive application of silicon 
and SNP as nitric oxide
Conclusion: We concluded that combined application of Si and 
NO triggered a significant response in sage, increasing plant 
growth and reducing oxidative stress symptoms by up-regulat-
ing of SOD and antioxidant enzymes activities in the plants.
Keywords: Cu toxicity, Silicon, nitric oxide, SOD gene, antioxi-
dant enzymes activities
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Background and Aim: Fragaria and Duchesnea are two repre-
sentative the tribe Potentilleae subfamily Rosoidea and family 
Rosaceae. The first genus comprises three species (including 
Fragaria viridis, F. vesca, and F. × ananassa), while Duchesnea 
indica is the only representative of the second genus in the Flora 
of Iran. They resembling to each other in terms of their creep-
ing stoloniferous stem, trifoliate leaves. However, Duchesnea 
indica is identified by its inedible dry fruits, called as Indian 
strawberry or false strawberry. Fragaria and Duchesnea share 
a common classification history and their taxonomic delimita-
tion is influenced by several controversies. Newer molecular 
approaches are essential for resolving these problems.
Methods: In the current study generic delimitation of Fragar-
ia and Duchesnea were investigated using psbA-trnH region 
of chloroplast DNA. A total of 6 species from the two gen-
era, plus 10 previously sequenced data from GenBank, were 
analyzed for psbA-trnH intergenic spacer region. Filipendulla 
vulgaris and Rosa rugosa selected as outgroups species. To-
tal DNA was extracted from freshly collected specimen using 

modified CTAB procedure. The sequencing results were used 
to construct a phylogenetic tree using the maximum parsimony 
(MP) criterion as implemented in PAUP. The heuristic searches, 
100 replications of random addition sequence, Tree-bisection-
reconnection (TBR) branch swapping, with MulTrees on and 
steepest descent off was carried out. The bootstrap values were 
calculated from 20,000 replicates, simple sequence addition, 
and TBR branch swapping with ‘Maxtrees’ limit of 100 trees 
per bootstrap replicate.
Results: Strict consensus tree of most parsimonious tree result-
ing from phylogenetic analysis showed monophyly of Fragaria 
and Duchesnea. The representative of Duchesnea nested within 
the clade containing Potentilla species and confirmed Potentilla 
reptans as a closest relative of D. indica. Nevertheless, interspe-
cific relationships within Fragaria remained unresolved.
Conclusion: Furthermore, the current findings support previ-
ous molecular analyzes and indicate the presence of the two 
genera in the common tribe Potentilleae, but in two distinct sub-
families Fragariinae and Potentillinae.
Keywords: Fragaria, Duchesnea, phylogeny, cpDNA, psbA-trnH
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Background and Aim: Limes are consumed as fresh fruits 
and processing products, due to high quality and acidity in fruit 
juice. In recent years, the prevalence of witches's broom disease 
has caused to loss thousands of lime trees in the south of Iran. 
The best method for controlling this disease is the cultivation of 
tolerant genotypes. The aim of this study was to investigate ge-
netic diversity and to determine the relationship between some 
Mexican lime genotypes free from appearances of witches' 
broom disease collected in citrus collections in south of Iran 
using SSR and ISSR markers.
Methods: In this study, genetic diversity of 33 different lime 
genotypes with 10 commercial citrus cultivars as a control was 
evaluated with 17 pair primers of SSR and 11 primers of ISSR.
Results: According to Polymorphic Information Content (PIC) 
of SSR markers of TAA1 and TC26 with 0.72 and 0.68, re-
spectively and using ISSR markers in ISSR1, 809 and 810 all 
with 0.49, all of them were identified as a the most appropriate 
distinguishing markers. The results showed that there were dif-
ferences between limes and other types of citrus based on kind 
of studied markers.
Conclusion: All of limes genotypes had high affinity with 
Mexican lime and Persian lime and were grouped in a cluster. 
Therefore, the most of acid limes in south of Iran were belonged 
to limes group.
Keywords: Citrus, Genetic diversity, Lime, Polymorphic Infor-
mation Content
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Background and Aim: Genetic diversity determination and its 
preservation in a plant species are important in breeding pro-
grams and plant protection. The key to the success of any plant-
breeding program is the existence of genetic diversity. Knowl-
edge of diversity at the molecular level of DNA is important for 
the study of evolutionary and phylogenetic relationships, the 
development of a genetic map and the evaluation of ecological 
and environmental traits and adaptations.
Methods: This study carried out to investigate the genetic di-
versity of Russian grapevine varieties by using inter simple se-
quence repeats (ISSR) molecular marker. The DNA extraction 
was done by the Cetyltrimethyl Ammonium Bromide (CTAB) 
method. Fifteen ISSR primers were used which included UBC-
815, UBC-817, UBC-823, UBC-825, UBC-826, UBC-834, 
UBC-841, UBC-846, UBC-849, UBC-850, UBC-855, UBC-
856, UBC-873, UBC-877 and UBC-889. Polymerase chain 
reaction (PCR) samples were electrophoresed in 3.1% agarose 
gel. Molecular indexes were included: polymorphic percentage 
index, polymorphic information content (PIC), Marker Index 
(MI), Effective Multiplex Ratio (EMR) and Resolving Power 
(RP). Cluster analysis with the UPGMA method was used based 
on the Jaccard coefficient because of the proper dendrograms 
presenting (without chains), higher Cophenetic correlation, and 
especially proper grouping and in accordance with morphologi-
cal traits. The linear discriminant function was used to deter-
mine the accuracy of the grouping of cultivars and genotypes. 
The calculations were performed using GenAlex, NTSYS, and 
SPSS ver.21 software.
Results: The UBC-815 and UBC-834 primer had no clear and 
concise bands. Overall 73 bands were obtained from the 13 
primers of the ISSR molecular marker which 64 bands were 
polymorphic and the total polymorphism was 88.1%. The size 
of the bands varied between 100 and 1500 base pairs. UBC-
823, UBC-825, UBC-841, UBC-846, UBC-855, and UBC-873 
primers had 100% polymorphism. The lowest polymorphism 
(66.7%) also belonged to the UBC-817 primer. The highest and 
lowest polymorphic content indexes were 0.487 and 0.216 for 
UBC-825 and UBC-856 primers, respectively. The cluster anal-
ysis by unweighted pair group method with arithmetic means 
(UPGMA) method based on Jaccard's coefficient of similarity 
led to the classification of 72 grape varieties with a similarity 
value of 0.12 to 0.89 in seven different groups.
Conclusion: In the present study, a high variation was observed 
among grapevine cultivars. Since the ISSR molecular marker 
could well differentiate and classify different cultivars in sepa-
rate groups, it can be said that the ISSR markers are an efficient 
and reliable marker system for analyzing the genetic diversity 
of grape varieties.
Keywords: grapevine, genetic polymorphism, genetic affinity.
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Background and Aim: Antimicrobial peptides (AMPS) are 
small cationic peptides that show biological activity against a 
wide range of organisms. They are an innate defense system 
of organisms. These peptides have low toxicity to animal and 
plant cells and do not induce resistance due to specific function 
in pathogen cells. AMPS are a suitable alternative for chemical 
poisons and conventional antibiotics. MsDeF1.2 is an antimi-
crobial peptide first extracted from Medicago sativa. The aim of 
this study was to express and produce MsDeF1.2 antimicrobial 
peptide in the final host, tobacco.
Methods: Transgenic plants were obtained by co-culture of leaf 
discs of Nicotiana tobacco L. cv. Xanthi with Agrobacterium 
tumefaciens carrying the binary vector pBI121-MsDeF 1.2-
HIS. To transform Agrobacterium, freez-thaw method was used 
to achieve the correct gene transfer to A. tumefaciens. Expres-
sion level of MsDeF1.2 evaluated by RT-PCR. To ensure the 
MsDeF1.2 peptide production, the ELISA reaction was used 
and the change in color of the solution from colorless to blue 
indicated the presence of the peptide and the proper binding of 
the antibody. The ELISA reader was also used to measure the 
absorbance of the samples.
Results: In this study we used the binary vector pBI121 that is 
one of the most common vectors for Agrobacterium-mediated 
gene transfer. Presence of CaMV35S promoter in this vector 
caused over expression of the gene in transgenic plants. The 
Kozak sequence insert upstream of the gene enabled increased 
expression of the downstream gene. Codon optimization car-
ried out based on the final host which was tobacco. Presence 
of 283 bp fragments in transformed plant confirmed by PCR 
with specific primers of MsDeF1.2 gene. Five samples of trans-
formed plants were used for RT- PCR. Results showed that the 
foreign gene has been transcribed in the five samples. Moreo-
ver, ELISA analysis of transformed plants from the total protein 
extraction of leaves confirmed the expression of MsDeF1.2 that 
was specifically recognized by conjugated anti-His antibody.
Conclusion: PCR and RT-PCR technique confirmed the gene 
transfer and expression, and then the production of recombi-
nant peptide by ELISA was confirmed by a histidine antibody. 
Conducting the experiment at in vivo condition is the next aim 
for this investigation.
Keywords: Antimicrobial peptides (AMPS), Plant defensins, 
MsDeF1.2, Agrobacterium tumefaciens
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Background and Aim: Rye by the scientific name Secale is a 
plant from the Poaceae family. It is one of the most important 
crops of Iran and is the most important cereal crop. In this study, 
the amount of variation in rye germplasm was evaluated using 
ISSR and AFLP markers. A population of 39 rye samples from 
different regions of the country, the US and the USSR was se-
lected and evaluated by 8 ISSR primers and 13 pairs of AFLP 
primers. Of the 8 ISSR primers, 5 were polymorphic and 3 were 
monomorphic, with a total of 19 polymorphic bands. The high-
est PIC values were for the 5 + 6 primer with 0.3 and the highest 
MI for the 1 + 6 marker with 0.96. These 39 samples were also 
analyzed with 13 pairs of AFLP primers.The total detectable 
bands were 188 bands, of which 177 were polymorphic. The 
highest PIC value was for ECC 3N 4S 1 primer with 0.35 and 
the highest MI value for ECC 3N 4S 5 primer with 6.6. Cluster 
analysis of molecular traits was performed based on Jaccard 
similarity coefficient using UPGMA for ISSR marker and Dice 
similarity coefficient with UPGMA for AFLP marker. The coef-
ficient of similarity for ISSR marker data is 60% and for AFLP 
marker is 77%. According to the results of this study, it can be 
concluded that AFLP marker is more efficient than ISSR for 
detecting diversity within species of rye.
Methods: In this experiment, 39 rye populations were collected 
from different parts of the country and planted in a completely 
randomized design with three replications.Genetic material was 
extracted using CTAB method (Rovers & Bendich, 1985). The 
quality and quantity of extracted DNA were measured using 
agarose gel electrophoresis and nano-drop spectrophotometer.
The extracted DNA was diluted to reach 15 ng / μg.9 primers 
were used in the PCR reaction.PCR amplification was planned 
by performing 40 cycles after an initial cascade cycle. The ini-
tial flushing cycle was performed at 94 ° C for 3 min. Each cycle 
of the main cycle consists of a thawing step for 30 seconds (94 ° 
C), a slow cooling step at the primer binding temperature for 1 
minute (52 to 58 ° C) and a 72 ° elongation step. Celsius was for 
1 minute. The final primer extension step was performed for 7 
min at 72 ° C in a final cycle.The AFLP procedure was slightly 
modified according to the method of Wuce (1995) .200 ng of 
genomic DNA with 5 units of EcoR, Taq restriction enzymes 
for 3 h at 37 ° C, 1 h at 65 ° C and 24 h at complementary stage. 
The 25 cuttings were then attached to the end of the cuttings for 
4 hours at 25 ° C and 24 hours at 37 ° C.Duplication of adapter.
Results: When the first two or three components account for 
about 10-20% of the marker-related variations, genetically ex-
pressed markers are favorably sampled from the whole genome. 
Comparing the results of the principal components analysis re-
vealed that the AFLP marker performed better than the ISSR 
marker and the AFLP primers had a good distribution across the 
rye plant genome. Also their grouping results were in perfect 
agreement with the cluster analysis grouping.Inter- and intra-
species diversity was calculated with ISSR and AFLP primers 
using GenAlex software. Molecular variance analysis was used 
to calculate it. The results of this analysis showed that in both 
ISSR and AFLP markers the intra-species diversity was higher 
than the inter-species diversity and 97% of the diversity was 
related to intra-species diversity and 3%. There was no differ-
ence between the results of molecular variance analysis of the 

two markers.
Conclusion: Overall, the AFLP marker was better able to group 
the species in terms of genetic similarity
Keywords: Genetic diversity, rye, molecular marker, ISSR, 
AFLP.
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Background and Aim: Camelina [Camelina sativa (L.) Crantz], 
is an ancient annual oilseed crop belongs to Brassicaceae fam-
ily that has also some other names including, linseed dodder, 
false flax or gold-of-pleasure. Ability to adapt to a vast range 
of environments and also its unique oil composition are two 
unique features of Camelina in comparison to main oil crops.
Methods: In this research, 134 pure double-haploid camelina 
lines were evaluated using an Augment experiment compared to 
“Soheil” cultivar in terms of agronomic and biochemical traits 
under rainfed conditions. Seeds of each pure line were sown in 
an experimental unit in four rows of one meter on November 
22, 2018 at the Dryland Agricultural Research sub-Institute, Sa-
rarood, Kermanshah, Iran.
Results: The results of variance analysis for morphological and 
phenological traits showed significant differences between the 
lines for all the studied traits. The highest grain yield (more 
than one ton per hectare) was obtained from lines 82, 100, 72 
and “Soheil” cultivars with 129.5, 110, 106 and 101 g.m-2, re-
spectively.
Conclusion: The highest grain oil and protein contents were 
observed in lines 45 and 133 with 39.28 and 31.31 percent. 
Lines 97 and 98 had the lowest values for these traits. The mean 
oil and protein contents of all lines were 36.57 and 28.53 per-
cent, respectively.
Keywords: Double-haploid, Oil, Rainfed cultivation, Camelina
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Background and Aim: Seed germination is one of the most 
critical stages in the growth and development of the plant. Iden-
tification of important genomic regions involved in the control 
of germination components is a main and basic step in breeding 
programs. Seed vigor as a germination component is an impor-
tant index of seed quality and a component of seed physiologi-
cal potential. Recombinant inbred lines (RILs) are powerful 
tools for genetic mapping.
Methods: This present study aimed to investigate the seed vig-
our index of rice among 154 recombinant inbred lines and the 
identification of microsatellite and EST-SSR markers associated 
with this trait. The experiment was conducted using recombina-
tion inbred line population derived cross between Shah-Pasand 
and IR28 at University of Guilan in 2019. In this regard, 110 
SSR and EST-SSR markers were assessed on parents of popula-
tion and identified 41 polymorphic markers.
Results: Five informative markers including RM16030 (on 
Chr.3), RM452 (on Chr.2), RM12146 (on Chr. 1), RMES6-1 
(on Chr.6) and RM10890 (on Chr. 1) had a significant associa-
tion with seed vigour index and explained 14.3, 9.9, 9.8, 6.6 and 
5.3% of phenotype variation respectively.
Conclusion: The highest coefficient of determination was esti-
mated for RM16030. The results of the study after validation 
can be utilized to improve the seed vigour of rice in the breed-
ing program.
Keywords: Germination components, Marker assisted selection 
(MAS), Microsatellite markers, QTL.
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Background and Aim: In this study by using the Mirabilis 
antiviral protein (MAP), it was attempted to explore the MAP 
controlling effects' mechanism as well as its antiviral activity 
against the CMV under the greenhouse condition.we wanted to 
find out how MAP can prevent viral activity .
Methods: MAP was first isolated from crude extracts of the 
leaves of the four o'clock plant. MAP was then cloned into a 
binary vector to agroinfiltrate to Nicotiana Benthamiana leaves 
for detecting its effects and to find out where it accumulates in 
cells of both inoculated N. Benthamiana with CMV and non-in-
oculated ones. For this aim we used laser confocal microscopy 
and western blot test. To understand which regions of MAP pro-
tein are responsible for apoptosis, we did mutations by altering 
Glutamine and Argenine to Alanine (De Virgilio et al., 2010. 
Toxins 2, 2699-2737) to remove RIP regions abilities.
Results: it was shown that after 2 days of agroinfiltration, le-
sions of apoptosis emerged and in 5 days necrosis local lesions 

appeared completely. we found out that without activities of 2 
regions of RIP in MAP sequence, there were no show of necro-
sis or apoptosis. Results indicated that accumulation of CMV is 
decreased by MAP treatment.
Conclusion: The medicinal properties of M. jalapa have been 
well characterized in several studies but not much done as a 
plant viral diseases' remedy. A protein purified of MAP can be 
suggested as an antiviral protein for plant viral diseses.
Keywords: Ribosome inactivating protein, morphological factor, 
MAP, Mirabilis jalapa, vplant viruses
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Background and Aim: Polygala L. is the largest genus of the 
nearly cosmopolitan family Polygalaceae, well-known for its 
zygomorphic, papilionate flowers in raceme inflorescence com-
prising more than 700 species in the world, naturally distributed 
in Eurasia Range. The genus includes 7 species in the Flora of 
Iran. In terms of taxonomy and classification, there are many 
contradictions about this genus. Many species have synony-
mous names and the species boundaries are not clear. Little re-
search has been done on these plants in the world. This includes 
pollen morphology, flower ontogeny, morphology, and phylog-
eny of Caamembeca and Polygala. However, no research has 
yet been done on Iranian species of the genus
Methods: In this study we present a phylogenetic analysis of 7 
Iranian species of Polygala using trnH-psbA3 intergenic spacer. 
To this we added 8 previously sequenced data from Genbank. 
For the current phylogenetic analysis, fresh specimens were 
collected from natural habitats and dried in silica-gel. Total 
genomic DNA was extracted from leaves by CTAB method. 
Plastid trnH-psbA region were amplified by PCR method, using 
Amplicon Master Mix and Methabion primers. The PCR prod-
ucts were sequenced, automatically aligned in MUSCLE with 
default settings and manually adjusted in PAUP software. We 
performed phylogenetic analyses of plastid DNA in PAUP with 
1000 bootstrap replicate, simple addition of taxa, tree bisection 
reconnection (TBR), branch swapping, multrees option.
Results: This analysis provides the preparation a bootstrap 
50% majority rule consensus tree, 216 best trees, consistency 
index (CI) 6.9, retention index (RI) 0.71 and homoplasy index 
(HI) 0.3. In this analysis 512 characters were involved, out of 
which 112 characters were informative.
Conclusion: The resulted Maximum Parsimony tree demon-
strate monophyly of Polygala in a strongly supported clade 
(with 100 bootstraps value), a large” Polygala core group” 
comprising two monophyletic subgroups including major-
ity of Iranian representatives. These subgroups were located 
in two subclade D: Polygala monspeliaca and P. anatolica; E: 
P. major, P. platyptera and Polygala sp. While P. erioptera and 
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P. hohenackeriana formed independent paraphyletic branches. 
Iranian species of Polygala did not form a limited group and 
showed their relationships with other species. The present result 
supports the previous classification (presented by the Flora of 
Iran) for the three species.
Keywords: classification, cpDNA, molecular phylogeny, Polyg-
ala, Polygalaceae, taxonomy, trnH-psbA
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Background and Aim: The Ficin enzyme, also known as Ficus 
protease and Debriscine, is a thiol protease from the cysteine 
family of plant endopeptidase proteases, found in the raw lea-
chate of fig fruit and in the fig branches of the Iranian fig (green 
form of Ficus carica).The enzyme, which is a single chain 
polypeptide with an approximate weight of 23-25 kDa, has a 
cysteine amino acid at its active site. And has three disulfide 
bonds.The Ficin enzyme, with its known and different isoforms, 
performs its protease activity at a wider pH and temperature 
range than other protease enzymes of the same homology. The 
advantage of this enzyme is its widespread usages in many 
fields, including industrial, food, pharmaceutical and medical 
diagnostics. And every year, huge costs are spent on extracting 
and collecting high-purity enzyme through the latex of fig trees. 
Therefore, in this study, to take a step towards further genetic 
research on this useful enzyme. In this research, the genomic 
content from existing plant samples was extracted, amplified 
and then the isoforms of that were sequenced
Methods: In this study, fresh leaf samples were collected from 
the green form trees of the Iranian vegetation area and their to-
tal-RNA content was extracted according to the Cunninghamia 
protocol. Then its cDNA was made by Thermo scientific cDNA 
synthesis kit protocol. So different Ficin enzymes were ampli-
fied by degenerated-designed primers. Finally, three samples of 
the products were sent for sequencing
Results: The total RNA content was extracted. The cDNA was 
produced. Some isoforms were amplified. Three of the the iso-
forms were sequenced and they were registered in the NCBI 
data bank
Conclusion: In conclusion,RNA extraction,cDNA synthesizes 
were done successfully,then three isoforms of Iranian Ficin en-
zyme were amplified due to perform other actions on it to im-
prove its properties for its especial applications.
Keywords: Protein Isoforms, Latex, Gene Isolation, Sequencing

P-362 The effect of different concentrations of nano-gra-
phene oxide and growth regulators on proliferation, devel-
opment and maturation of asexual embryos

Nazanin Siahmansoori1*, abbas saiedi2, reza zarghami3

1. MSc student of Shahid Beheshti University
2. science Committee of shahid beheshti university
3. science Committee of Biotechnology Institute
Email: nazaninsiyahmansoori.72@gmail.com

Background and Aim: In this study, based on the modified 
Hummers method, GO graphene oxide nanoparticles were pre-
pared in different concentrations and tested on date calluses. 
The palm cultivar Majul, which originates from North Africa 
and is non-native to Iran, was used. In order to find a suit-
able growth regulator for the production of asexual embryos 
from embryonic calluses and embryonic maturation, different 
concentrations of graphene oxide nanoparticles in 4 levels in 
a completely randomized design with 3 replications in three 
factorial Factors were examined. At the end of every 3 weeks, 
the number of embryos was evaluated. The studied treatments 
included 5 concentrations of nano graphene 0, 5, 15, 25 and 
50 ppm, BAP treatment at two levels of 0.1 and 0.2 ppm and 
MS culture medium at two levels of full and half. The results 
showed that in all three stages of sampling, the number of em-
bryos counted was affected by the three interactions of culture 
medium, nano graphene and BAP concentration. In the pres-
ence of small amounts of nanoparticles, the concentrations of 
MS and BAP can be considered lower. Due to the fact that the 
results of concentrations of 5 and 15 ppm nano graphene at a 
concentration of 0.1 BAP in the last step of counting did not dif-
fer significantly, lower concentrations can be used for greater 
efficiency and economic efficiency in the production of date 
embryogenic calli.
Methods: In this study, date palm cultivar Majul, which is non-
native to Iran and originates from North Africa, was used. In 
order to find a suitable growth regulator for the production of 
asexual embryos from embryonic calluses and embryonic matu-
ration, their different concentrations were studied at 4 levels in a 
completely randomized design with 3 replications. . At the end 
of every 3 weeks, the number of embryos was evaluated. The 
studied treatments included 5 concentrations of nanographene 
which included 0, 5, 15, 25 and 50 ppm and BAP treatments at 
two levels of 0.1 and 0.2 ppm and MS culture medium at two 
levels of full and half.First, MS medium was prepared, then 3 
g / l of activated charcoal was added to prevent phenolic secre-
tions. The pH of the medium was adjusted to 5.6-6.5. Calluses 
were transferred to culture media with different hormonal treat-
ments along with graphene oxide nanoparticles to be converted 
into embryogenic calluses and kept in these media for 12 weeks 
and evaluated every 4 weeks. SAS software (V 9.1) was used to 
analyze the data and LSD amon was used to compare the means 
and the graphs were drawn in Microsoft Office Excel 2010.
Results: Based on the results, it was observed that in complete 
MS medium, 5 ppm nanographene concentration and control 
treatment increased the number of embryos in all three stages 
by increasing BAP concentration, and 5 ppm nanographene 
treatment produced more embryos than the control treatment. 
At other concentrations of nanographene, increasing the con-
centration of BAP decreased the number of embryos in all three 
stages of counting. The number of embryos in all three stages 
at both nano graphene concentrations (5 and 0 ppm) at 0.1 BAP 
was zero and no change was observed over time.In all three 
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stages of counting in full MS medium, the highest number of 
embryos was obtained in the treatment of 5 ppm nanographene 
and concentration of 0.2 BAP hormone, which in the second 
stage of counting 187% and in the third stage 52% increase 
compared to the previous stage was observed. Also, in the third 
counting step, it was observed that in the complete MS medium, 
the control treatment (zero nanographene concentration) was 
lower in both BAP concentrations than in the MS / 2 medium. 
This may be due to the fact that in the MS / 2 environment stress 
is applied to the callus due to a decrease in the concentration of 
macro and micro elements, resulting in an increase in the num-
ber of embryos produced.The results showed that when MS was 
halved at low concentrations of BAP (0.1 ppm) low concentra-
tions of nanoparticles (5 and 15 ppm) had a better effect. In 
MS / 2 medium, concentrations of 25 and zero ppm (control 
treatment) increased the number of embryos by increasing the 
concentration of BAP hormone and treatment of 25 ppm nanog-
raphene produced a larger number of embryos than the control 
treatment. In 5 and 15 ppm treatments, these results were re-
versed.. At 50 ppm, no significant difference was observed be-
tween the two hormone concentrations. In the first and second 
stages of counting, the highest number of embryos was obtained 
at a concentration of 25 ppm nano graphene and a concentration 
of 0.2 BAP hormone, but in the third stage, the highest number 
was observed at a concentration of 15 ppm nanographene and 
a concentration of 0.1 BAP hormone (33% increase compared 
to The second phase counted and increased by 263% compared 
to the first phase) which was not significantly different from the 
treatment with 5 ppm nanographene concentration and 0.1 BAP 
hormone concentration (31% increase compared to the second 
phase and 171% increase compared to the first phase).
Conclusion: The results showed that in all three stages of sam-
pling, the number of embryos counted was affected by the three 
interactions of culture medium, nanographene and BAP. In the 
presence of a small amount of nanoparticles, the concentrations 
of MS and BAP can be considered lower, and considering that 
the results of concentrations of 5 and 15 ppm nano graphene 
at a concentration of 0.1 BAP in the last counting step can not 
be significantly different, lower concentrations can be used for 
efficiency. Used more economically in the production of date 
embryonic calli.
Keywords: Dates palm, Asexual embryogenesis, Graphene na-
noparticles
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Background and Aim: Physalis alkekengi is a valuable plant 
in Iran, was studied for induction of hairy roots by Agrobac-
terium rhizogenes. The neoplastic roots produced by A. rhizo-

genes infection, were characterized by high growth rate, genetic 
stability and producing higher levels of secondary metabolites.
Methods: Hairy roots induction in this plant was investigated 
using AR15834 strains of A. rhizogenes and stems and leaves 
of P. alkekengi used as explants. PCR for rolB gene used for 
moleulare transformation of hairy roots.
Results: Our results showed that Bacterial strain AR15834 
could induce hairy root in P. alkekengi’ explants after 7 to 10 
days. The frequency of transformation for leaf and stem ex-
plants were 86.96% and 82%, respectively. Polymerase Chain 
Reaction (PCR) for rolB gene confirmed the morphological 
identification of the transformed hairy roots.
Conclusion: In the current our study, we obtained P. alkekengi 
hairy roots that characterized with rapid growth on solid and 
liquid MS medium. Rapidly growing hairy roots in liquid me-
dium is an important way for large-scale production of impor-
tant secondary metabolites in P. alkekengi, such as, physalins 
and calystegines.
Keywords: P. alkekengi, A. rhizogenes, hairy root, physalin and 
calystegine
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Background and Aim: Madagascar periwinkle (Catharanthus 
roseus), an important medicinal and ornamental plant, produces 
a wide range of terpenoid indole alkaloids, including vinblas-
tine and vincristine alkaloids which are extensively used for 
cancer treatments. Periwinkle is the only source of vinblastine 
and vincristine sulfate drugs, but the low production rate is a 
major challenge for the pharmaceutical industry. Furthermore, 
vinblastine and vincristine are synthesized in complex path-
ways that are affected by a diverse group of elicitors such as 
Salicylic acid (SA). The purpose of this study was to investigate 
the effect of foliar application of SA on the expression pattern 
of some of the Terpenoid indole alkaloid (TIA) pathway genes 
using the Real- time PCR method.
Methods: Foliar spraying of SA (0.01 mM) was used and sam-
ples were taken at 0, 12, 18, 24 and 48 hours after treatment. 
Real-time PCR was used to investigate the expression pattern 
of Chorismate mutase (CM), Tryptophan decarboxylase (TDC) 
and Deacetylvindoline-4-O-acetyltransferase (DAT) genes, fol-
lowing SA treatment.
Results: The results of this experiment showed that CM gene 
expression was decreased, but not significantly. Furthermore, 
the transcript levels of TDC and DAT genes were significantly 
up-regulated and the highest level was observed after 48 hours 
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post SA treatment.
Conclusion: Real- time PCR results suggests that SA induces 
transcription of major genes involved in alkaloids biosynthesis 
in Catharanthus roseus. Although, the rate of alkaloids produc-
tion has not yet been measured, it can be concluded that up-
regulation of TDC and DAT genes may result in a higher pro-
duction rate of vinblastine and vincristine alkaloids.
Keywords: Catharanthus roseus, Salicylic acid, Terpenoid indole 
alkaloid, Real- time PCR
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Background and Aim: PAL as a key enzyme of the phenyl-
propanoid pathway plays crucial role in plant response to biotic 
and a biotic stress. PAL involves in the plant defense system 
through biosynthesis of active metabolites, such as phytoalex-
ins, phenolics, lignins and salicylic acid. It is believed that path-
ogen-associated molecular pattern (PAMP) can initiate PAMP-
triggered immunity (PTI) in plants.
Methods: Hence, here we investigated the response of pheny-
lalanine ammonia lyase gene expression and enzyme activity 
to the treatment of mycotoxins in two wheat genotype at seed-
ling and flowering stage to elucidate its role in resistance to 
pathogen. Fusarium gramineareum crude extract was prepared 
as source of mycotoxins. Methanolic extract of F. gramine-
areum macroconidia cultured on rice was used as a source of 
PAMP. Wheat seeds were cultured on the main culture medium 
amended with the toxic extract in treatments. In addition, wheat 
spikelets at flowering were point inoculated with crude extract 
between the palea and lemma at anthesis stage.
Results: Three resistance levels were observed in response of 
these two wheat cultivars treated with F. gramineareum inocu-
lation: resistant (Sumai3 at anthesis), susceptible ( Falat at an-
thesis, Sumai3 at seedling), semi susceptible (Falat in seedling). 
Mycotoxin extract inoculated Sumai3 showed 1.75±0.01 and 
1.85±0.03 fold increase of PAL transcript level and enzyme 
activity as compared to their mock treated control at anthesis 
respectively. While this cultivar showed 3±0.01 fold increase of 
PAL gene expression in response to mycotoxin treatment only 
1.83±0.04 increase of its respective enzyme activity was ob-
served at seedling as compared to their control. On the other 
hand while PAL gene expressions in spikelet of Falat down-
regulated in response to crude extract treatment a slight in-
crease of its activity was observed. Falat seedlings treated with 
mycotoxin extract showed 14±0.05 fold induction of PAL and 
1.83±0.012 increase PAL enzyme activity as compared to their 
mock treated control. 
Conclusion: We observed differences in responses between 
Falat and Sumai3 in response to F. graminearum crude extract. 

Positive correlation between PAL mRNA expression and en-
zyme activity is relation to wheat resistance to F. graminearum 
was observed.
Keywords: Mycotoxins, PAL, Pathogen, Plant resistance
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Background and Aim: Duckweed (Lemnoideae subfamily) 
in Iran is consisting of at least three recognized genus with 6 
species which have been distributed in wetlands. Duckweeds 
are the most simplest and smallest flowering monocot plants 
with free floating aquatic fronds, which can propagated asexu-
ally every 2-3 days. Duckweeds could be a main source of bal-
anced amino acids and useful carbohydrate like starch which 
is becoming increasingly promising for biotechnological ap-
plication. Due to the most rapidly growing rate of duckweeds, 
measuring the biomass accumulation and doubling time are im-
portant factors for determining the growth potential especially 
for native species. Relative growth rates (RGR), doubling times 
(DT) and relative weekly yields (RY) of thirty three distinct 
duckweed clones (collected from north of Iran) belongs to two 
genus were determined under standard cultivation condition. 
Statistical analysis were done using SAS software. The RGR 
ranging from 0.043 to 0.440 day-1, DT from 2 to 9 days and RY 
from 7 to 60 mg.week-1, which are comparable with previous 
studies. These data support that these domestic duckweeds have 
high productivity value and therefore could be a rich source of 
protein for alternative human food, livestock feeds and recom-
binant protein production.
Methods: All plant materials consisting two genus Lemna and 
Spirodela were surface sterilized and pre-cultivated in axen-
ic conditions at 25 °C. All the culture were propagated in 50 
ml sterile nutrient medium and under 16h' light and 8h' dark. 
Growth rates parameters were calculated within 7 days using 
fronds number, fronds fresh weight and dry weight as described 
by Naumann and coworkers (2007). Means value of RGR, DT 
and RT were compared with one-way ANOVA using the Stu-
dent– t test at the level of P = 0.05. DT means how much time 
is required to double the number of fronds by calculating the 
frond numbers or fronds fresh or dry weight. RY means how 
many fronds or how much fresh or dry weight is produced after 
7 days starting from first inoculum of fronds.
Results: The RGR, DT and RY value for 26 ecotypes of Lemna 
are ranging from 0.043 to 0.430 day-1, 2.9 to 9 day-1 and 7.2 
to 37 mg. week-1 respectively. The RGR, DT and RY value for 
6 ecotypes of Spirodela are ranging from 0.093 to 0.467 day-1, 
1.47 to 6.16 day-1 and 16.36 to 60 mg. week-1 respectively. 
The value was reported based on fresh weight of fronds in the 
beginning and after 7 day. Based on these data the decrease in 
the RGR value causes the time needed for doubling the biomass 
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(DT) decreased and Relative yields (RT) per week were in-
creased. The differences of mean value of the parameters were 
statistically significant among these ecotypes.
Conclusion: The RGR and DT and RY data showed the signifi-
cant potential of various Iranian native duckweeds (ecotype) 
as an appropriate platform for biotechnological applications. 
This research was partially supported by grants from INSF (No. 
97024978) and NIGEB (No. 980301-II-714)
Keywords: Duckweed. Biomass accumulation. Doubling time. 
Growth rate. Biotechnology platform
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Background and Aim: Barley (Horedum vulgare L.) is the 
fourth most cultivated cereal worldwide. It is an excellent mod-
el crop for genetic studies of cereals with complex genome such 
as wheat. In our group, different genomics and transcriptomics 
approaches are used to clarify molecular basis of plant archi-
tecture in barley. The tiny inflorescence tissue where the shoot 
architecture and in particular spike structure and flowering time 
are mainly decided were subjected to whole transcriptome and 
miRNA analyses when plant decides to transit from vegetative 
to reproductive stage. Moreover, crown as another decisive part 
for shoot architecture where axillary buds that effectively con-
tribute to the final yield, was studied using the same mentioned 
approaches. The genomics of barley was also investigated to 
identify the most genomics loci contributing to shoot architec-
ture through wide genome meta quantitative trait loci (MQTL) 
analysis.
Methods: Genome-wide molecular basis of architecture was 
studied through whole transcriptome analysis, miRNA deep se-
quencing and MQTL analysis. The transcriptome profiling and 
miRNAs deep sequencing were conducted on inflorescence at 
the two most critical stages during inflorescence development 
i.e. double ridge and triple mold stages during transition from 
vegetative to reproductive stage as well as crown at vegetative 
stage. The MQTL analysis of different shoot architecture traits 
was conducted on all reported QTLs in the last two decades.
Results: The whole transcripome and miRNAs profiling 
through deep sequencing in inflorescences tissues at different 
time points and crown resulted in identification of key genes 
and constructive of regulatory networks controlling shoot ar-
chitecture in barley. The most stable and reliable genomic parts 
that contributes to shoot architecture such as plant height, num-
ber of tillers, grain weight and final yield were identified on the 
all 12 chromosomes of barley. The contribution of genomics 
knowledge from barley to evolutionary close cereals such as 
wheat and maize was confirmed by the syntenic analysis on the 
syntenic regions controlling the same traits among these cere-
als.
Conclusion: The results highlighted important molecular basis 
and pathways controlling the plant architecture in barley. These 

results can improve breeding of yield in barley and potentially 
can be applied to other cereals with more complex genome.
Keywords: Cereals, Genomics, Plant architecture
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Background and Aim: There is a balance between decreas-
ing and increasing telomere length in cells. That is, certain mo-
lecular systems with a gradual decrease in telomere length and 
reaching a certain limit allows for its length to be increased. 
Telomere Binding Proteins based on the binding sites, on the 
telomeric regions, as well as the presence of these proteins In-
creases and decreases telomerase activity. And as a result, tel-
omere length is synthesized. The evolution of telomere-binding 
proteins and their structure in different species is controversial. 
The aim of this study was to collect and compare TRBF (Re-
peat Binding Factor) gene family sequences to find conserved 
motifs and to investigate the affinities of this gene, it was dif-
ferent between plants. This is done using bioinformatics tools. 
In this work, for the first time, studies have been carried out on 
3 levels of protein, mRNA and DNA. As the sequence of telo-
meric region sequences of organisms is constantly increasing 
and decreasing, information of these regulatory proteins and 
synthesis of the above telomeric region in different plants has 
been considered.
Methods: Species were selected with at least 45% evolution-
ary similarity in whole plants. Sequences were aligned with 
the ClastalW program. The evolutionary tree of organisms was 
plotted with the Mega5 program. And the Scanprosite program 
was used to search for the protein motif. The protein structure 
was also drawn by the ExPASy program.
Results: TRBF affinities between different plant species were 
reported in the N-terminal and C-terminal segments. Specific 
conserved amino acid fragments and the second reverse tran-
scriptase were introduced as the functional conserved motif of 
all species at the protein level.
Conclusion: Deletion or disruption of the PTB domain, will 
result in inefficiency of the TRBF protein in all species. Also, 
central motifs similar to this protein among species can be a 
suitable target for the expression or non-expression of TRBF 
proteins, which consequently increases and decreases telomer-
ase activity in telomeric regions.
Keywords: TRBF protein, Telomeric regions, Domain
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Background and Aim: Garlic (Allium sativum L) is one of 
the medicinal plants that has many properties in modern and 
traditional medicine. Because it does not produce fertile seed, 
it is impossible to create a new cultivar through classic breed-
ing with pollination between the cultivars. Therefore, to make 
diversity, mutation is the only way to cause diversity with chro-
mosomal changes . The mutation has been accepted as a useful 
tool in plant breeding programs that is able to provide the maxi-
mum variation available for selection action.In this research, 
the effects of ethyl methane sulfanate on the cytological Traits 
of some Iranian cultivars have been studied.
Methods: In this study, roots of 1 to 2 cm length were selected 
and to obtain appropriate number of 1% alpha-bromonaphtha-
lene metaphase cells for 8 h as pre-treatment at 4 ° C from Lev-
itsky solution for fixation and prevention. Excessive shorten-
ing of chromosomes was used to hydrolyze sodium hydroxide 
(NaoH), a normal at 60 ° C for 15 minutes in a steam bath (Ben 
Marie), and used aceto-iron-hematoxylin dye for chromosome 
staining. Cytological analysis of variance was performed based 
on randomized complete design. For this purpose, karyotypic 
chromosomal parameters of homologous chromosomes were 
analyzed by SAS9.1 software.
Results: The results showed that total genome length (TL) was 
positively and positively correlated with traits obtained directly 
from the arms length and a strong and positive correlation was 
found between total chromosome length and short to long arms 
with values of 0.96 and 0.97 percentages indicate the close re-
lationship of these traits with each other in the set. Percentage 
of general form was negatively correlated and strongly corre-
lated with long arm to short arm ratio and had a positive and 
significant correlation with short arm to long arm ratio, which 
confirms the validity of the karyotypic symmetry conclusion 
based on other results
Conclusion: Overall results of the study of the effects of ethyl 
methanesulfonate on cytological traits showed that the culti-
vars had different karyotypic traits and could be used in future 
breeding programs.
Keywords: cytological traits, chromosomal mutation, long to 
short arm length, ethyl methane sulfanate, new cultivars
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Background and Aim: Myrobalan 29C ( prunus ceracifera L.) 
belongs to Prunophora species that its origin is U.S.A. Myroba-
lan 29c is widely used as a rootstock for apricot and plum trees 
due to its simplicity and compatibility to different soil condi-
tions, so micropropagation through tissue culture is important 
for the production of Myrobalan 29c. In this study, we com-
pared seven basic media of MS, QL, DKW, B5, MS Vander-
saln, OLIV, WPM for proliferation of Myrobala 29c rootstock. 
The media used supplemented with BAP (0.5 mg/L) + GA3 (1 
mg/L) + IBA(0.01 mg/Land 100 mg / l Fe-EDDHA). The re-
sults of mean comparison showed that the highest mean of main 
shoot length, number of leaves of main shoot, number of lateral 
shoot, length of largest lateral shoot, leaf number of largest lat-
eral shoot, Wet weight, dry weight and best shoot quality were 
obtained respectively in media OLIV, B5, WPM, OLIV, OLIV, 
B5, B5 and MSvandersalm (4.02, 12.98, 9.80, 2.37, 7.00, 3.32, 
0.38 and 5.00). Also, the lowest mean of main shoot length, 
number of leaves of main shoots, number of lateral shoots, 
length of largest lateral shoot, leaf number of largest of lateral 
shoots, wet weight, dry weight and worst shoot quality were 
observed respectively in media B5, WPM, DKW, B5, DKW, 
DKW, DKW and B5 (2.81, 8.73, 1.58, 0.92, 4.5, 18.1, 1.17 and 
1.00). The results also showed that there was no significant dif-
ference between the highest mean number of shoots in OLIV, 
WPM and MS medium.
Methods: Plant material The 15–20 cm long shoots were col-
lected from virus-free seedlings (adult trees of) of myrobalan 
29C variety (apricot vegetative rootstock) which were planted 
in the Nethouse of Seed and Plant Certification and Registration 
Institute of Karaj, Iran. All the experiments were done in the tis-
sue culture laboratory of Agricultural Biotechnology Research 
Institute of Iran (ABRII). Preparation and sterilization of ex-
plants The collected shoots were divided into 3 cm pieces con-
taining one or two lateral buds. The explants were disinfected 
by 70% ethanol for 1 minute, 2.5% nano-silver for 10 minute, 
and 25% sodium hypochlorite for 10 minute, respectively. The 
explants were then washed for 3 to 5 times by rinse with sterile 
distilled water for 10 minutes. Explants establishment Explants 
were cultured in jar glasses containing DKW medium supple-
mented with BAP (0.5 mg.L), IBA (0.01 mg.L), GA3 (1mg.L), 
100 mg.L red iron, 30 g.L sucrose solid by 5.5 g.L agar (pH = 
5.8). Then were transferred to a growth chamber with 2500-300 
lux of white-fluorescence, 16.8 D.L and 24±1 ° C. Shoot pro-
liferation In order to proliferating shoot, the successfully estab-
lished explants with 2.5 cm in length were transferred to MS, 
QL, DKW, B5, MS Vandersaln, OLIV, WPM media supple-
mented with BAP (0.5 mg.L), IBA(0.01 mg.L), GA3(1 mg.L), 
100 mg.L red iron, 30 g.L sucrose and solid by 5.5 g.L agar. 
After 5 weeks, mean of main shoot length, number of leaves 
of main shoot, number of lateral shoot, length of largest lat-
eral shoot, leaf number of largest lateral shoot, Wet weight, dry 
weight and shoot quality of per explant were measured. The ex-
periment was conducted in a Completely Randomized Design 
with 5 replicates. Each replicate was consisted of 3 explants 
inside of a jar glass.
Results: Mean comparison results showed that Myrobalan 29c 
micropropagation was significantly different in seven studied 
media. So that the highest mean of main shoot length, number of 
leaves of main shoot, number of lateral shoot, length of largest 
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lateral shoot, leaf number of largest lateral shoot, Wet weight, 
dry weight and best shoot quality were obtained respectively in 
media OLIV, B5, WPM, OLIV, OLIV, B5, B5 and MSvander-
salm (4.02, 12.98, 9.80, 2.37, 7.00, 3.32, 0.38 and 5.00). Also, 
the lowest mean of main shoot length, number of leaves of main 
shoots, number of lateral shoots, length of largest lateral shoot, 
leaf number of largest of lateral shoots, wet weight, dry weight 
and worst shoot quality were observed respectively in media 
B5, WPM, DKW, B5, DKW, DKW, DKW and B5 (2.81, 8.73, 
1.58, 0.92, 4.5, 18.1, 1.17 and 1.00).
Conclusion: The results of this study showed that the best me-
dia for in vitro propagation Myrobalan 29C were for the media 
OLIV, WPM and MS including BAP(0.5 mg/L), GA3 (1 mg/L) 
and IBA(0.01 mg/L)
Keywords: Tissue culture, Myrobalan 29C, rootstock, Micropro-
pagation
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Background and Aim: Microglia are resident immune cells 
of the Central Nervous System (CNS). They are involved in 
the pathogenesis of diverse neurodegenerative diseases such as 
Alzheimer's disease, Parkinson's disease, prion diseases as well 
as multiple sclerosis, amyotrophic lateral sclerosis and AIDS 
dementia complex. It is widely accepted that microglia contrib-
ute to the neurodegeneration through a release of a variety of 
pro-inflammatory substances. In fact, they are not the only cells 
which contribute to immunological processes inside the nerv-
ous system. However, over activation of
microglia is neurotoxic,which triggers a variety of cytotoxic 
pro-inflammatory markers that produce deleterious effects on 
neuronal cells. Ferulic acid (FA) is a phenolic compound that 
exerts antioxidant and anti-inflammatory effects in neurode-
generative disease. FA exhibits free radical-scavenging, anti-
oxidant, and anti-inflammatory properties in various neurode-
generative diseases and neuroprotective activity against focal 
cerebral ischemia via modulation of apoptotic protein expres-
sion and regulation of the inflammatory reaction. FA also pre-
vented β amyloid-induced toxicity in vivo and in vitro.
Methods: In this experimental study, microglia cell isolated 
from mixed glia cell of 2-day-old male mouse infant brain 
and these cell exposure to different concentration on FA 
(50,100,250,500µg/ml ) in different groups for 24 hours. After 
treat, we asset anti-inflammatory markers as neuroprotective 

gene expression and GAPDH gene as housekeeping.
Results: The results revealed that 50µg/ml ferluic acid signifi-
cantly have increased expression of anti-inflammatory markers 
and have effected on cell morphology and cell viabilities to sup-
pressed toxicity and inflammatory of over microglia activities.
Conclusion: In our original report, microglia are essential for 
the protection of fragile brain tissue from infection or injury, 
they can produce and excrete substances that are responsible for 
prolonged, and sometimes misdirected, inflammatory respons-
es. The aim of this study was to determine the role of possible 
neuro-regenerative effects of ferulic acid by overexpression of 
anti-inflammatory markers in microglial cells
Keywords: Microglia cell - Ferulic acid – Anti-inflammatory 
markers.
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Background and Aim: Obesity is a risk factor responsible for 
the development of several metabolic diseases. In 2016, the 
World Health Organization revealed that more than 1.9 bil-
lion adults, who were 18 years old and older, were overweight, 
which over 650 million of them were obese. Physiologically, 
obesity can cause by adipocyte hypertrophy and hyperplasia. 
Adipogenesis is the process resulting in adipose tissue hyper-
plasia. Different signaling pathways control the differ¬entiation 
of pre-adipocytes into adipocytes. Mammalian target of rapam-
ycin (mTOR) is a conserved serine/threonine protein kinase that 
functions in two distinct complexes: mTORC1 and mTORC2. 
Recent studies show that both complexes play a crucial role 
in adipogenesis. It has not been known yet how MTOR gene 
expression changes during adipogenesis, which in this case, 
discovering it can help to find more effective inhibitors that are 
well capable of preventing and treating obesity.
Methods: In this study, human mesenchymal stem cells were 
isolated from abdominal fat and differentiated into adipocyte 
under adipogenic medium. Adipogenesis was confirmed by ex-
amining the expression of PPARγ and C/EBPα genes and oil 
red o staining. Then the expression of PPARγ, C/EBPα and 
MTOR genes at 1 day, 5 days and 10 days after differentiation 
was evaluated in comparison to control (undifferentiated cells) 
by using quantitative real-time polymerase chain reaction(qRT-
PCR). Gene expression data were analyzed by one-way ANO-
VA in GraphPad Prism 8 software and p-value ≤0.05 was con-
sidered significant.
Results: Adipocyte differentiation has been confirmed by the 
results of oil red o staining and PPARγ and C/EBPα genes ex-
pression evaluation. This study showed that MTOR gene ex-
pression during
adipogenesis was significantly increased by p-value ≤ 0.05. The 
highest MTOR gene expression was observed at five days after 
differentiation.
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Conclusion: since MTOR could be regarded as a potential 
therapeutic target to modulate proliferation and differentiation 
of adipocyte precursors, the results of the present study can help 
to the discovery of more effective MTOR inhibitors that can 
prevent and treat obesity.
Keywords: Obesity, Adipogenesis, MTOR, Gene Expression
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Background and Aim: Tissue engineering requires compre-
hensive efforts to combine engineering and physical sciences 
with life sciences for the purpose of restoring, replacing, or 
improving the function of damaged tissues and organs. This 
method is based on three main factors: a scaffold, cells and 
growth factors. The scaffold, a three-dimensional construct, is 
designed to support cell infiltration, growth, differentiation, and 
enhance new tissue development and guide new tissue forma-
tion. Among various classes of biomaterials, polymer-based 
scaffolds are the primary choice for almost all tissues. zein, is a 
natural polymer isolated from corn which recently regarded as 
a promising biopolymer for tissue engineering scaffold on ac-
count of its amphiphilic nature, nontoxicity, favorable biodeg-
radability and bio-compatibility but like all natural polymers, 
zein has poor mechanical properties. In order to improve their 
mechanical properties and water resistance, plant proteins can 
be blended with inorganic compounds like nano Hydroxyapa-
tite (nHA) that is the main inorganic component of bone.
Methods: Zein/nHA nanofibrous structures were fabricated by 
the electrospinning method. A polymer solution was prepared 
by dissolving zein in acetic acid. Zein nanofibers coated with 
Nano hydroxyapatite after fabrication. Surface morphology and 
pore size of nanocomposite scaffolds were analyzed by images 
of scanning electron microscope (SEM). Average fiber diame-
ters and Surface pore sizes of nanofibrous scaffolds were deter-
mined using ImageJ software. The chemical structure charac-
terized by Fourier transform infrared spectroscopy (FTIR). For 
invitro assays, the scaffolds cut into small pieces (1×1 Cm2) and 
sterilized with UV and antibiotics before cells seeding. Human 
Mesenchymal stem cell was seeded with density of 5×104 cells 
on Zein Scaffolds. MTT assay was used for cell proliferation 
assessment after 48h and total RNA was extracted for Osterix 
and β-catenin genes expression levels in different time period.
Results: The diameter of nanofibers was estimated between 
335-828 nm and 296-722 in nHA coated and control mate re-
spectively. The FTIR spectrum of bulk zein and nanofiber scaf-
folds had no difference in peaks so no new chemical interac-
tion was suggested and nHA associated to zein nanofibers with 
physical force. Zein nanofibers in both group had appropriate 
cell compatibility. The Osterix and β-catenin genes expression 
elevated significantly in nHA coted zein nanofibers respect with 
control and zein nanofibers.

Conclusion: The electrospun zein nanofiber coated with Nano 
hydroxyapatite had good effect on osteogenic differentiation of 
mesenchymal stem cells and may use in bone tissue engineer-
ing.
Keywords: tissue engineering, zein, Nano hydroxyapatite, osteo-
genic differentiation
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Background and Aim: Mesenchymal stem cells (MSCs) are 
a population of pluripotent stem cells with potential applica-
tions in regenerative medicine and tumor targeting therapy. It 
was found that tumors are under the effects of tumor microenvi-
ronment, which consisted of mesenchymal stem cells (MSCs), 
growth factors, cytokine networks, tumor vasculature, and ex-
tracellular matrix. The interactions between MSCs and tumor 
cells are complicated, and the mechanisms involved are multi-
faceted. The study of molecular events associated with MSC/tu-
mor cell interactions would be essential for identifying the role 
of these important stem cells in physiological and pathophysi-
ological conditions. In this study, we investigated the possible 
effects of hAMSC on the pancreatic cancer cell (MIA PaCa2) 
by using co-culture method. In this regards, we are interested to 
evaluate the expression level of EGFR as one of the most criti-
cal molecules to regulate the cell signal transduction pathways.
Methods: Mesenchymal stem cell from human cord blood 
(hAMSCs) and pancreatic cancer cell (MIA PaCa2) were pre-
pared and were separately cultured in Dulbecco's modified Ea-
gle's medium (DMEM) medium with 10% fetal bovine serum 
and in a sterile humidified incubator with 5% CO2 at 37˚C. 
Then, these two cell lines were co-cultured in double culture 
plates for 24 and 72 h. MIA PaCa2 cells were considered the 
control group and underwent the same culturing time. The RNA 
of treated and untreated cancer cells was extracted and then 
EGFR expression was analyzed by using quantitative real time 
PCR (qRT-PCR). For further study, total cell lysates of related 
cells were prepared and the expression of EGFR protein was 
analyzed by using western blot.
Results: The expression of EGFR in pancreatic cancer cell un-
der the co-culture with hAMSC was decreased. Of note, the 
results from western blot analysis confirmed qRT-PCR results.
Conclusion: Our results showed that interaction between stem 
cells with pancreatic cancer cells has inhibitory effects on can-
cer cells and it can be consider as a therapeutic way to suppress 
EGFR as a potent target of cancer cells signaling. However, 
more study will be required to find all critical players in this 
field.
Keywords: Stem cells, Cancer cells, EGFR, Co-culture

P-375: Assessment the bioactivity and biocompatibility of 
nanohydroxyapatite (n-HA) coated zein nanofiber for bone 
tissue regeneration
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Background and Aim: Bone tissue engineering is an excit-
ing approach to directly repair bone defects or engineer bone 
tissue for transplantation. Biomaterials play a pivotal role in 
providing a template and extracellular environment to support 
regenerative cells and promote tissue regeneration. The atten-
tion given to zein based polymers is primarily attributed to their 
biocompatibility and biodegradability. It has been concluded 
that zein nanofibers have prolonged biodegradability period, 
which can be beneficial for fabrication of scaffolds in order to 
stimulate cell proliferation and differentiation in tissue engi-
neering. However, due to the relatively low mechanical proper-
ties of these polymers, numerous inorganic compounds such as 
hydroxyapatite (HA) have been considered in combination with 
zein. HA has been widely used for bone regeneration because of 
its chemical similarity to natural bone. The aim of this study is 
assessment the bioactivity and biocompatibility of n-HA coated 
zein nanofiber for bone tissue regeneration.
Methods: Zein scaffold was fabricated using electrospinning 
method. A polymer solution was prepared by dissolving zein in 
acetic acid. After fabrication, zein scaffolds coated with n-HA 
and analyzed with scanning electron microscopy (SEM). The 
chemical structure characterized by Fourier-transform infra-
red spectroscopy (FTIR) and Scaffold's mechanical properties 
evaluated by tensile test measurement. Mesenchymal stem cells 
(MSCs) cultured on these scaffolds in order to investigate cell 
viability and proliferation assay.
Results: The analysis of SEM images was done with imagej 
software. The average dimeter of nanofibers was (462±260 nm) 
and (547±280 nm) in control and nHA coated zein mates re-
spectively. The FTIR spectrum of samples had no significant 
difference in bulk zein and nanofibers. The results of MTT as-
say shows that the nHA coated zein nanofibers had better cell 
proliferation in respect with zein nanofibers.
Conclusion: The highly porous Zein scaffolds showed im-
proved mechanical properties, which might be applied as bone-
cartilage substitution. Moreover n-HA has high biocompat-
ibility, osteoconductivity, osteoinductivity, abrasion resistance, 
corrosion resistance, and stable chemical properties. The n-HA 
crystals on the nanofibers were randomly distributed and bi-
omineralized nanofibers exhibited a positive influence on osteo-
blast growth. It was concluded that the zein-HA have potential 
for bone regeneration and tissue engineering.
Keywords: Zein, n-HA, scaffold, bone tissue engineering
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Background and Aim: Although cardiac mortality has de-
creased in the past few years, cardiac diseases are still respon-
sible for millions of death every year worldwide. The use of 
mesenchymal stem cells (MSCs) in research and regenerative 
medicine has improved recently. Human adipose-derived stem 
cells (ASCs) are good candidate for use in stem cell-based clin-
ical therapies. They could be cultured and differentiated into 
several lineages such as cartilage, bone, muscle, neuronal cells, 
etc. Tissue engineering with a combination of stem cells and 
nanofibrous scaffolds has attracted interest with regard to Car-
diomyocyte creation applications. 
Methods: In the present study, hMSCs were isolated from hu-
man adipose tissue and cultured in vitro. The phenotypes of 
hMSCs were identified by flow cytometric analyses, then they 
were cultured on polycaprolactone co polyaniline (PCL/Pani) 
nanofibers. The capacity of PCL/Pani Nanofibrous scaffolds to 
support stem cells for the proliferation was studied by MTT 
assay. The differentiation of hMSCs into cardiomyocyte is con-
firmed with evaluation of specific cardiac related gene markers 
expression by real-time RT-PCR.
Results: The typical morphological features of hMSCs were 
fibroblast-like in shape. hMSCs expressed CD44 and CD105, 
but did not express CD34 and CD45. The differentiation rate 
of ASCs on PCL/Pani was significantly high. The expression 
rate of cardiovascular related gene markers such as GATA4 and 
MYH7 was significantly increased in PCL/Pani nanofibers.
Conclusion: The results indicated that the compound PCL/pani 
nanofibers are suitable physical properties as polymeric artifi-
cial scaffold in cardiovascular tissue engineering application.
Keywords: Adipose-derived stem cells; Nanofibrous scaffolds; 
cardiomyocytes; cell therapy; cell differentiation.
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Background and Aim: Three-dimensional biomimetic scaf-
folds play an important role in reconstruction and regeneration 
of damaged bone tissues. They are porous biocompatible mate-
rials with suitable microarchitectures that are designed to allow 
for cell adhesion, growth and proliferation. In this study Zein, 
a major storage protein of corn and nanohydroxyapatite as a 
bioceramic that have similar properties of mineral components 
of natural bone have been used.
Methods: Zein and Zein/hydroxyapatite porous scaffolds were 
made using salt-leaching method. The biocompatibility, bio-
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degradability and porosity of fabricated scaffolds were meas-
ured. C2C12 cells were cultured on prepared scaffolds and their 
osteoblastic differentiation was evaluated using RUNX2 gene 
expression through real-time PCR.
Results: The results showed that Zein and Zein/hydroxyapatite 
scaffolds have a total porosity of 61.1 – 70.6% and potential 
usage as biocompatible and biodegradable biomaterials in tis-
sue engineering and osteogenic differentiation applications. We 
have also provided that the expression levels of RUNX2 in cells 
cultured on Zein scaffolds were significantly higher than Zein/
hydroxyapatite scaffolds.
Conclusion: Results suggested that Zein/hydroxyapatite scaf-
folds could be appropriate candidate for bone tissue regenera-
tion and help osteogenic differentiation of C2C12, although we 
should investigate much more properties of these biocompos-
ites.
Keywords: Zein; Hydroxyapatite; Scaffold; Osteogenic differen-
tiation; C2C12 cells
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