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RESEARCH PROJECTS 
Genome-scale CRISPR-Cas9 screening for gemcitabine modulators in pancreatic 
cancer (doctoral	thesis) 
Pancreatic cancer is known as the most lethal common cancer and	
chemotherapy is its standard treatment. Gemcitabine is widely used as the first 
line standard drug for treatment of pancreatic cancer while its effect is still 
modest. Using a genome-scale CRISPR-Cas9	knockout library that targets 19,050 
human genes by means of 123,411 sgRNAs we searched for the	genes that were 
involved in gemcitabine modulation in pancreatic cancer cell line Panc1. Using 
massively parallel next-generation sequencing analysis lists of the genes that act 
as gemcitabine sensitizers or are involved in its	 mechanism of action were 
acquired. We showed that SH3D21 is a novel gemcitabine sensitizer and 
endocytosis is involved in gemcitabine uptake. In addition, a query of the genes 
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that were essential for the survival of Panc1 cells was obtained where MYC 
pathway appeared as an essential pathway for Panc1 cells survival. 
Development of double target CRISPR-Cas9 system 
The CRISPR systems that had been developed all were able to target only one	
gene at once. However, in some studies like genetic interaction studies we need 
to have	 two genes disrupted in a cell at the same time. I developed a CRISPR 
sgRNA-delivering vector that can be used in human cells to manipulate two 
genes simultaneously. 
Deciphering mechanism underlying nucleus-cytoplasm shuttling of SHP2	
oncoprotein  
SHP2 is a tyrosine phosphatase deregulation of which is involved in human 
disorders including cancers. It had been shown that SHP2 was localized in both 
nucleus and cytoplasm when the cells were in low-density condition while it was 
localized mainly in the cytoplasm	when cells were in high-density condition. The 
mechanism underlying this	nuclear-cytoplasmic pattern of SHP2 localization was 
unknown. We showed that	 SHP2 makes direct interaction with YAP/TAZ Hippo 
pathway effector proteins and	 is shuttled between cytoplasm and nucleus by 
these two proteins. 
Genetic polymorphisms of GSTO2, GSTT1 and GSTM1 and risk of gastric, breast	
and colorectal cancers (master thesis) 
Glutathione s-transferases (GSTs) are a superfamily of proteins that are involved in	
phase II detoxification and any disruption in their function may be involved in	
human disorders including cancers. We investigated the association of genetic	
polymorphisms of GSTO2, GSTT1 and GSTM1 with the risk of gastric, breast and	
colorectal cancers. We found that GSTO2 142 DD genotype was associated with	
decreased risk of gastric cancer in individuals without history of cancer in their	
first-degree relatives; and GSTO2 142 NN genotype was associated with	elevated 
risk of colorectal cancer in patients with history of cancer in their first-degree 
relatives.  
Genetic diversity of rainbow trout in Iran 
Rainbow trout with different origins had been imported and dispersed to different	
farms all around Iran for decades and origin of the fish of some farms were	
unknown. In a project funded by Iranian Fishery Organization we collected 
samples from active farms in Iran, besides known	controls, and produced their 
phylogenetic tree using RAPD-PCR method to	estimate the origin of the fish in 
each active farm.   
Genotoxicity of Gastrolan, an herbal medicine  
Herbal medicine is a part of Iran's traditional medicine and often is considered as	
a safer option compared to synthetic drugs. We showed that Gastrolan, an	
herbal medicine used as a carminative drug, increased chromatid break in	
cultured human lymphocytes and rat bone marrow.  
The effect of altitude and latitude on sex ratio at birth in Iran 
It had been reported that the sex ratio at birth, ratio of males to total live birth, 
decreased with increase in	latitude in Europe while the observation by the same	
author was reversed in North America. Since the order of the mountains in Europe 
and North America were	 reversed it seemed to us that those observations were 
because of the effect of	altitude not latitude. We tested this hypothesis in Iran, 
which has a mixed pattern of mountains, and observed that sex ratio at birth	
escalated by increase in altitude and did not show association with latitude.  
Depression and disappointment among Shiraz University students (done as an 
undergraduate student) 
We measured depression and disappointment among 300 Shiraz University 
undergraduate students and assessed their relation with different factors 
including parents’ education and occupation. We found that students whose 
mothers were housewife and had university education, college and higher, had 
the best mental condition regarding depression and disappointment.   

SKILLS 
Wet lab skills: Molecular biology, cell biology, CRISPR-Cas technology, next-
generation sequencing, western blotting,	immunohistochemistry, fluorescence 
microscopy, mouse embryonic stem cell derivation from blastocyst, molecular 
cloning, co-immunoprecipitation,	flowcytometry, luciferase assay, protein 
purification,	real-time PCR, karyotyping  
Dry lab skills: Python programming, Linux command line, R, SPSS, Excel 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