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Abstract:

Colorectal cancer is one of the most common cancers in the world. Patients in advanced
stages often develop metastases that require chemotherapy and usually show poor response,
low survival rates. Suicide gene therapy can be used as a new treatment for cancer, but due to
the cytotoxicity of non-selective expression of the suicide gene in normal cells, it has become
a major barrier to its use. For this purpose, it is recommended to use a tissue-specific promoter
to purposefully express the suicide gene. In this study, we seek to limit the expression of the
suicide gene in cancer cells by using tissue-specific promoters and complementary of miRNAs
that are highly expressed in normal cells. In order to test this hypothesis, we cloned miR-)¢Y¥
and miR-) £° targets in the Y'UTR region of HSV-TK suicide gene which is driven by AYY
promoter, called the pGLY-miR vector. Also, the pGLY vector, in which all the areas in the
pGLY-miR vector were present, except for the micro-RNA complementary regions, was used
as the control function of the micro-RNA complementary regions. Their function was evaluated
in colorectal cancer (HT-Y%) and normal cell lines in vitro by using luciferase assay, MTT
assay and flow cytometry. The results showed that the expression of luciferase gene in HT-Y4
cancer cell lines transfected with pGLY-miR vector showed a significant difference in
expression in HEKYAY cell line as a control cell (p<*,*°). The results of cell viability showed
that in the normal transfected cell with pGLY-miR vector and treatment with Gancyclovir drug,
it acted exclusively and the normal cell was not destroyed. Flow cytometry results showed that
the highest rate of apoptosis was in transfused cancer cells with pGLY-miR vector and
treatment with Gancyclovir drug (p <*,*°), However, its rate in normal cells transfected with
pGLY-miR vector did not show a significant difference compared to normal control cells. These
results showed that the use of a tissue / tumor specific promoter with miRNA complementary
resulted in selective Timidin kinase expression in cancer cells and not in normal cells.
According to the results of the expression of the suicide gene thymidine kinase under the
control of AYY promoter, it can be used for specific gene therapy for colorectal cancer. Also,
the expression of the suicide gene thymidine kinase under the control of promoter AYY and
complement miR-)£Y and miR-)¢° increased the specificity of suicide gene expression in
colorectal cancer cells.
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