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Abstract

: Colorectal cancer (CRC) is one of the most common cancers in the
world. The role of IL-17A in cancer begins in the early stages of tumorigenesis and
appears to play an important role in tumorigenesis by causing inflammation. The
present study was conducted to investigate the expression of KI67 and P53 genes
in HT-29 colon epithelial cells with IL-17A.

: IL-17A was purchased and 50 ng/ml was added to HT-29
culture medium and after 24 hours the cells were isolated from the culture medium
and cell necrosis was examined by MTT. Then RNA was extracted and the
expression levels of P53 and K167 were analyzed using newly designed primers by
Reverse transcription (RT) gPCR method and GeniX6 software.

: The MTT test showed that a concentration of 150 ng/ml for 24 hours had
maximal necrosis rate in HT-29. After 24 hours of IL-17A incubation, the expression
of KI67 (P =0.003) and P53 (P =0.001) genes in HT-29 cells in the IL-17A exposed
group decreased and increased, respectively. Also, compared to the control group
the number of examined HT-29 cells in the IL-17A treated group showed a
significant decrease (P <0.05).

: The results showed that IL-17A could inhibit HT-29 cell proliferation
in vitro by increasing P53 expression and decreasing KI67. This could be a reason

for further application of IL17a as a factor for immunotherapy and pathogenesis of
the CRC.
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Introduction

Cancer has always been one of the most
fundamental problems of human societies. Despite
the vast amount of research and development over
the past decade, cancer remains one of the leading
causes of death worldwide. According to recent
statistics, cancer is the second leading cause of
death in the world after cardiovascular disease.
Interleukin  17A is a hemodimeric protein
containing 23 amino acids with a molecular weight
of 15 to 22 kDa.

The IL-17A receptor is widely expressed in a
wide range of tissues and cell types. The IL-17A
receptor causes spatial changes in IL-17A. Once
IL-17A binds to its own receptor, it is thought to
increase the affinity for the IL-17A receptor and
send a stronger downstream signal into the cell.
The role of IL-17A in cancer begins in the early
stages of tumorigenesis, which has already played
a role in the early stages of tumor formation by
increasing its presence in the tumor
microenvironment.

Genes that are activated in cancer are divided
into two categories. The first group of suppressor
genes, the P53 gene is the most important
repression gene located in the short arm of
chromosome 17 and is the most common target of
genetic changes in humans and mutations in this
gene are seen in about 50% of human tumors.
Acquired mutations in this gene are very common,
and in fact both alleles of the gene mutate during
life and cause cancer. Such as airway carcinoma,
breast and colon tumors. In the less common case,
one of the gene alleles is inherited as mutated and
the other allele is mutated until the age of 25 and
the person gets cancer.

The second category is genes that promote or
accelerate tumor growth, such as Ki67. The Ki67
gene is located on the long arm of chromosome 10
in humans. And its product is involved in the
growth and proliferation of cancer.

Recent studies have shown that inflammation
can cause cancer. The pro inflammatory cytokine
IL-17A has been shown to play an important role
in colon cancer in rat models.

Colorectal cancer (CRC) is one of the most
common cancers in the world. The role of IL-
17A in cancer begins in the early stages of
tumorigenesis and appears to play an important
role in tumorigenesis by causing inflammation.
Therefore, the aim of the present study was to
evaluate the expression of Ki67 and P53 genes
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in adjacent culture of HT29 colon cancer cells
with IL-17A.

Methodology

The present study was performed in the
biotechnology department of Ferdowsi University
of Mashhad and the central laboratory of the Faculty
of Veterinary Medicine, University of Tehran in
1398 under the code of ethics IR
IR.MUMS.REC.1398.42456. The HT-29 cell line
was purchased from the Biotechnology Department
(Cell Bank) of Ferdowsi University Central
Laboratory and IL-17A (MBS506306) from
MyBiosource USA. Cells in filtered flasks
containing 90 cc of RPMI640 medium (GIPCO,
USA) enriched with 10% fetal bovine serum (FBS).
100 pl of antibiotics (penicillin 0.01 /g / . and

streptomycin 0.01 pg / pl) were cultured in an
incubator at 37 ° C and 5% carbon dioxide. Then,
the cells were passaged and according to the
calculations related to seed density, the cells were
separated for the experiments and after counting,
they were added to three-centimeter plates.

- MTT

MTT is one of the water-soluble yellow
tetrazolium salts, reduced by dehydrogenases in
cell-activated mitochondria, and then deposits as
insoluble formazan crystals in living cells. These
crystals are purple, and their purple color value is
proportional to cell activity and the number of living
cells. Briefly, 100 pl/ml of medium containing cells
at a density of cells/ml was seeded in each well of a
flat-bottom 96-well plate. Cells were permitted to
adhere to the plate for 24 h (5% CO2 and 37°C).
Then, 100l RPMI 1640 medium containing
different concentrations of (0, 50, 100, and
150 ng/ml) IL-17a was incubated for 24 h. After the
above time, 20 ul MTT with a concentration of 5 g/1
was added to each well and placed in the incubator
at 37°C for 3 hours. DMSO (100 pl/ml) was used as
the positive control, and wells were left with no cells
for the negative control. Finally, after 15 minutes of
incubation at room temperature, the optical
absorption of the plate was measured by a
spectrophotometer at 570nm. To obtain better
results and ensure the accuracy of the obtained
results, each experiment was repeated five times.
The percentage of the viable cells was calculated
using the following formula:
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- Cell Culture and Grouping

After initial culture and counting, 3x105 HT-
29 cells/ml were transferred to 6-well plates and
divided into two groups including group 1, HT-29
cells, according to the results of MTT, with
50 pg/ml IL-17a, and group 2, only HT-29 cells as
the control group. After 24 and 48 hours of
culture, mRNA and protein level expressions are
evaluated by RT-PCR and western blot,
respectively.

- Primer Design and Quality Analysis by Agarose
Gel

In this study, after obtaining exon sequences
from NCBI (National Center for Biotechnology
Information) and Ensembl, investigated primers
were designed on two exons or as forward or
reverse on the junction of two exons by Beacon
Designer. Then, using Beacon, Oligo, and NCBI,
Primer-BLAST was performed and primers were
investigated for the position and extra bands.
Then, after ordering and purchasing primers, they
were diluted and used according to the
manufacturer’s protocol (Table 1). Total RNA
extraction was performed using Dena Zist Asia
(S-1010-1), Iran. After analyzing nanodrop and
agarose gel, it was converted to cDNA by Yekta
Tajhiz Azma (YTA (Cost No. YT4500, Iran)) kit.
Then, for denaturation, according to the binding
temperature, cDNA strands were heated at 95°C
for 10 minutes; then, a 40-cycle period consisting
of 95°C in 10 seconds, 60°C in 20 seconds, and
72°C in 20 seconds was used for PCR, and the
quality analysis of primer-based PCR products
was investigated primers in 2% agarose gel.

Results
MTT Assay Revealed Proapoptotic Properties of IL-
17a on Epithelial Cancer Cells

This assay was performed to identify the
concentration of IC50. The highest death was
obtained in the concentration of 200 pug/ml at 24
hours after treatment (Figure 2). Then, according
to the MTT results, the concentration of 50 pg/ml
of IL-17a was used to analyze its effect on the
expression of apoptosis-associated genes. Indeed,
according to the optical density-based MTT assay
of IL-17a un/treated HT-29 cells, the 1L-17a
behaved in a dose-dependent manner in these
cancerous cells.
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Discussion

The results of the present study showed that IL-
17A reduces the number of cells as well as
morphological changes in HT-29. Also, the
expression level of P53 in cells exposed to IL-17A
showed an increase in expression compared to the
control group. These changes can lead cells to
apoptosis. A study by Jordan et al. in 2013 showed
that P53 is a tumor suppressor that induces
apoptosis. Other studies have shown the mechanism
of tumor suppression. Thus, P53 acts as a
transcription factor for a set of pro-apoptotic
proteins from the BCL family (BAD, BID, BIK,
BIM, BMF, HRK, NOXA, PUMA, etc.), which
ultimately induces mitochondrial permeability and
the release of cytochrome C. Cytochrome C is
essential for the activation of Apafl. This protein is
critical for activation of various caspases pathway.
P53 also induces ASC (Apoptosis-associated
Speck-like Protein), which is involved in the
placement of Bax protein in mitochondria and the
induction of mitochondrial membrane permeability
for cytochrome C release (18-16). A study by Gouda
et al. in 2018 showed that there is a direct
relationship between IL-17A and P53 expression in
smokers. Which is consistent with the results of the
present study. But in another study, Gouda et al.
showed that IL-17A was involved in modulating the
p53-fibrinolytic system and epithelial cell apoptosis
in BLM-induced mice.

The expression level of K167 in cells exposed to
IL-17a showed a decrease in expression compared
to the control group. The KI67 gene is a proto-
oncogene that is active in cell proliferation. Recent
studies have also shown that KI67 gene expression
is strongly associated with tumor cell proliferation
and growth. Clinically, KI67 has been shown to be
associated with metastasis and clinical stage of
tumors. In addition, KI67 expression has been
shown to be significantly higher in tumor tissue than
in healthy tissue. KI67 is a nuclear protein that
stimulates cell proliferation through its effect on cell
cycle. In the study of Tain Miller et al. in 2018, it was
found that the expression and accumulation of KI67
in G2, S, M increases and decreases in stages G1 and
GO. Which indicates the effect on tumor cell
proliferation, although it’s exact mechanism has not
yet been determined.

The results of this study showed that IL-17A
increased the expression of P53. It also reduces
KI67 at the mRNA level of HT-29 cells by an
unknown mechanism. Taken together, these
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changes are directed at HT-29 cells leading to
apoptosis (see schematic Figure). Therefore, in this
study, it was determined that IL-17A, in addition to
causing inflammation and helping tumor genesis, it
can also have the effect of suppressing the growth
and proliferation of cancer cells. Further studies are

also suggested to investigate the underlying reason
for the decrease mRNA expression of KI67 and
increase mRNA of P53 in IL-17A-exposed
colorectal epithelial cells. Particular attention should
also be taken into account of protein secretion of
these tumor related molecules.
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Schematic Figure. Here the scheme depicts the role of KI67 and P53 in apoptosis and cell cycle of epithelial cells
(particularly the colorectal epithelia). Also, the mechanism of PS3 amplification by the downstream signal of the IL-
17a receptor is depicted. The IL-17A receptor also increases P53 expression by activating Actl and TRAF6 STAT1/

2 and IRSE, as well as the PI3K pathway.

Conclusion

The results showed that IL-17A could inhibit
HT-29 cell proliferation in vitro by increasing
P53 expression and decreasing KI167. This could
be a reason for further application of IL17a as a
factor for immunotherapy and pathogenesis of the
CRC.
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