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Background: IL-17 expressed by Th17 cells play a crucial role in tissue inflammation by
induction of proinflammatory and neutrophil mobilizing cytokines, and IL-17 polymorphisms
are associated with colorectal cancer (CRC).

Objective: We investigated the expression of IL-17 and the association of IL-17 gene poly-
morphisms with CRC susceptibility in a Middle East population.

Materials and methods: The study included 117 diagnosed CRC patients and 100 age- and
gender-matched healthy controls. IL-17A rs2275913 (G197A) and IL-17F rs763780 (T7488C)
single nucleotide polymorphisms, mRNA, and protein levels of IL-17A were assessed.
Results: We observed significant association between rs2275913 in IL-17A and susceptibility
to CRC (p =0.016228). The AG and AA genotypes conferred 2-fold and 2.8-fold, respectively,
higher risk of developing CRC compared with individuals having GG genotype. Stratification of
the data based on gender and age revealed very strong association of CRC with IL17A rs2275913
only in males and “AG” genotype in patients <57 years of age at the time of disease diagnosis.
The rs763780 in IL-17F was not linked with CRCs in our cohort. Furthermore, IL-17A mRNA
expression in CRCs was significantly elevated compared to adjacent normal tissues, particularly
in early stages of disease (p = 0.0005). Strong immunoreactivity to IL-17A protein was observed
in 70% of early stage relative to 30% of late-stage tumors.

Conclusion: The IL-17A G197A variant may be utilized as a genetic screening marker in
assessing CRC risk, and its expression can be used as a biomarker for early detection of CRC
in the Saudi population.
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Introduction
Cancer is the leading cause of death worldwide, representing a major threat to public
health. According to the latest global statistics in 2015, there were ~14.1 million new
cases and 8.2 million cancer-related deaths.! Colorectal cancer (CRC) ranks third in
the USA and fourth globally in cancer-related deaths.? In Saudi Arabia, CRC is the
most common cancer type in men and the second most common in women.?
Cytokines are important inflammatory mediators of cancer growth and invasion.
Th17 cells were initially described as CD4* T cells that play pivotal roles in both adap-
tive and innate immunity by secreting the proinflammatory cytokine IL-17.4°IL-17 is
the major cytokine produced by Th17 cells and induces the production of inflammatory
cytokines and chemokines by neutrophils and macrophages, which may play a crucial
role in human malignancies.IL-17 has six family members (IL17A—F).” IL-17A and
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F are expressed by all subsets of Th17 cells.® Both IL-17A
and IL-17F genes reside on chromosome 6pl2 and share
strongest homology.’

We chose the IL-17 gene as a candidate because it is well
documented that IL-17 family members play an active role
in inflammation, autoimmune diseases, and cancer.!? Several
studies have indicated that IL-17 is associated with CRC and
gastric cancer.'"'? Increased expression of IL-17A has been
reported in CRC patients."* In contrast, excessive produc-
tion of IL-17F inhibits colon tumorigenesis in human and
animal CRC models. This protective role of IL17F has been
attributed to its inhibiting tumor angiogenesis.'* Furthermore,
genetic variants in IL-17A and IL-17F are associated with
the development and progression of CRCs.!> The 1s2275913
(G197A) single nucleotide polymorphism (SNP) in IL-17A
gene promoter and IL-17F rs763780 (T7488C) SNP at the
start codon of IL-17F gene are reported to be significantly
associated with gastric cancer, breast cancer, ulcerative coli-
tis, and Crohn’s disease in different populations.'¢-'8

To the best of our knowledge, no study has been con-
ducted in the Middle East addressing the relationship
between IL-17A rs2275913 and IL-17F rs763780 poly-
morphisms and CRC risk. We therefore conducted this
study to explore the possible association between IL-17A
and IL-17F polymorphisms and risk of CRC in the Saudi
Arabian population. Additionally, given the role of IL-17A
in inflammatory and cancerous conditions, we examined
its mRNA and protein expression in colorectal tumor and
adjacent normal tissues.

Materials and methods
Study population

A total of 217 blood samples were obtained from individu-
als attending the King Khalid University Hospital. These
incorporated 117 patients with CRC and 100 healthy controls.
All blood samples were collected before surgery. Patients
who had undergone preoperative irradiation or chemotherapy
were excluded from the study. All patients and controls were
Saudi Arabian, gender- and age-matched, and had been
recruited after physical examinations and diagnostic exclu-
sion of cancer.

DNA extraction

Blood samples (3 mL) from all subjects enrolled in the study
were collected in EDTA-containing vacutainers. Genomic
DNA was thereafter extracted using the QITAamp DNA Blood
Mini kit (Qiagen, Valencia, CA, USA), quantitated spectro-
photometrically using a NanoDrop 8000 spectrophotometer

(Thermo Fisher Scientific, Waltham, MA, USA) and stored
at —80°C until assay.

SNP selection and genotyping
The IL-17A (G197A) and IL-17F (T7488C) SNPs were
selected from SNP500 Cancer project and previous litera-

tures!®2!

and genotyped using a TagMan allelic discrimina-
tion assay.?? For each sample, 5 ng of DNA per reaction was
used with 12.5 pL of 2X Universal Master Mix and 200 nM
of primers (Thermo Fisher Scientific). All genotypes were
determined by end point reading using a ViiA™ 7 real-
time PCR System (Thermo Fisher Scientific). Five percent
of the samples were randomly selected and subjected to
repeat analysis as a measure for verification of genotyp-
ing procedures. The results were reproducible without any

discrepancies.

Quantitative real-time reverse
transcription-polymerase chain reaction
(qQRT-PCR)

RNA from CRC and adjacent normal tissue was extracted
using Trizol method and reverse transcribed to cDNA using
the High Capacity cDNA kit (cat no 4368814; Applied Bio-
systems, Foster City, CA, USA). Quantitative PCR analysis
was performed on ViiA™ 7 real-time PCR system (Thermo
Fisher Scientific) using the SYBR Green PCR Master Mix
(cat no 4385612; Thermo Fisher Scientific). The relative
RNA level of IL-17A was normalized against GAPDH for
qRT-PCR to determine IL-17A expression in patients’ tumor
and adjacent normal tissue. The following primers were used:
human IL-17A, 5-CTCATTGGTGTCACTGCTACTG-3’
(sense) and 5’-CCTGGATTTCGTGGGATTGTG -3’ (anti-
sense); human GAPDH, 5"-ACCCATCACCATCTTCCAG-
GAG-3’ (sense) and 5'-GAAGGGGCGGAGATGATGAC-3’
(antisense). Results were normalized to GAPDH levels using
the ACt method, where the relative expression is calculated
as 2A“, and Ct represents the threshold cycle.

Immunohistochemistry

Immunohistochemical staining was conducted on 5 um
sections of tissue microarray (TMA) blocks as previously
described.” IL17A staining was performed using a strep-
tavidin-biotinylated horseradish peroxidase (S-ABC) kit
(Novo Link Max Polymer Detection System; Novocastra)
involving quenching of endogenous peroxidase activity with
3% hydrogen peroxide, blocking of nonspecific binding of
antibodies (Novocastra) prior to incubation first with human
IL-17 (H-132) polyclonal rabbit antibody (sc-7927) (Santa
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Cruz Biotechnology, Inc., Dallas, TX, USA) at a dilution of
1:100 and then with biotinylated anti-rabbit immunogloublin
G (Novocastra). Peroxidase was detected using diaminoben-
zedine substrate (Novocastra), and slides were counterstained
with Mayer’s hematoxylin (Novocastra). Omission of the
primary antibody was employed as a negative control. The
expression of IL17A in tumor and normal samples was
analyzed using the eSlide capture device (ScanScope® CS).

Image analysis

High-resolution, whole-slide digital scans of all TMA glass
slides were created using a ScanScope slide scanner (Aperio
Technologies, Inc.) as previously described.?

Statistical analysis

Genotype and allelic frequencies in the CRCs and healthy
individuals were compared by Pearson’s goodness-of-fit chi-
square tests. Chi-square values, ORs, 95% Cls, and p-values
were calculated using the Web-based programs (http://ihg.gsf.
de/cgi-bin/hw/hwal.pl and http://www.socscistatistics.com).

A p-value of <0.05 was considered as significant.

Bonferroni’s correction for multiple comparisons was
applied with an oo = 0.025 considered as significant.

Statistical analysis was performed using GraphPad Prism
software (version 5.0). The mean between the two groups
was compared using Mann—Whitney test and paired ¢-test for
IL-17A mRNA levels in early and late tumor stages. P-value
of £0.05 was considered as significant.

Ethics statement

The study has been approved by the Ethics Committee at
King Khalid University Hospital, King Saud University.
Patients’ written informed consents were obtained for this
study.

Results
CRC risk association with IL-17A and

IL-17F genotypes and alleles

The genotypes and allele frequencies of IL-17A (rs2275913)
and IL-17F (rs763780) assessed in the peripheral blood
cell DNA from CRC patients and healthy controls are sum-
marized in Table 1. The distribution of three genotypes of
1s2275913 (GG, AG, and AA) was significantly different in
the normal healthy controls (n = 100) compared to the CRC
patients (n = 117) (y> = 8.242, df =2, p = 0.016228). The
homozygous G allele of rs2275913 was used as the reference
in order to assess the risk of acquiring CRCs in individuals
with AG and AA genotypes. It was determined that in CRC
patients, significantly higher proportion of AG (34.2%) and
AA (14.5%) genotypes were detected compared to 23% and
7%, respectively, in the control group. It was noted that the
heterozygous AG genotype and homozygous AA genotype
of IL-17A conferred 2-fold and 2.8-fold, respectively, higher
risk of developing CRC in individuals compared to those
having the GG genotype (AG genotype, OR = 2.029, x> =
5.11, p = 0.02380; AA genotype, OR = 2.833, x* = 4.94,
p=0.02630). We also observed that similar to the rs2275913
genotypes, the distribution of allelic frequencies in CRCs
was significantly different than in healthy controls (OR =
2.038, x> =9.76, p = 0.00179). Furthermore, we observed
that the AG genotype and the A allele of IL-17A rs2275913
SNP exhibited significant association with CRC, even after
applying Bonferroni’s correction for multiple testing.

The IL-17F rs763780 SNP was not significantly associ-
ated with CRC in our study population. The distribution of
genotype and allele frequencies of rs763780 was exactly
similar between the CRC cases and healthy controls (Table 1).
In both the study groups (CRC and controls), CC and CT

Table | Distribution of IL-17A and IL-17F SNPs genotype and allele frequencies in CRC cases and control population

SNP ID Genotype CRC Controls OR (95% CI) x2-value p-value*
n=117 n=100
rs2275913 GG 60 (0.513) 70 (0.70) Reference
AG 40 (0.342) 23 (0.23) 2.029 (1.094-3.764) 5.11 0.02380
AA 17 (0.145) 7 (0.07) 2.833 (1.101-7.292) 4.94 0.02630
Allele
G 160 (0.684) 163 (0.815) Reference
A 74 (0.316) 37 (0.185) 2.038 (1.298-3.198) 9.76 0.00179
rs763780 cC 110 (0.940) 94 (0.94) Reference
CT 7 (0.060) 6 (0.06) 0.997 (0.324-3.070) 0.00 0.99578
TT 0 (0.000) 0 (0.00) na na na
Allele
C 227 (0.970) 194 (0.97) Reference
T 7 (0.030) 6 (0.03) 0.997 (0.330-3.017) 0.00 0.99585
Notes: Numbers in parentheses represent frequencies; *p < 0.05 was considered significant and the values are depicted in bold.
Abbreviations: CRC, colorectal cancer; na, not analyzable; SNP, single nucleotide polymorphism.
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genotypes were observed at a frequency of 0.94 and 0.06,
respectively, whereas the homozygous TT genotype was
absent in both the cases and control populations.

IL-17A/F SNPs and CRC risk age at
disease diagnosis and gender-based
analysis

To examine the association of IL-17A/F SNPs with the age of
onset of CRC, patients were classified based on the median
age at disease diagnosis as <57 (n = 58) and >57 (n = 59)
years. The distribution of genotype and allele frequencies
determined using the DNA from blood in the CRC group and
age-matched normal control subjects without prior history
of any cancer was compared and the analysis is presented in
Table 2. The AG genotype of rs2275913 in IL-17A conferred
a statistically significant risk of developing CRC at an early
age of <57 years (OR=2.911, 4>=5.03, p=0.02486). Thus,
individuals that are AG heterozygous at rs2275913 SNP are
at about 3-fold higher risk of developing CRC at an age <57
years compared to those having the GG genotype. Additional
analysis based on the allelic model suggests that the A allele

ofrs2275913 was significantly associated with development
of CRCs, although this association does not affect the age of
disease onset as the risk was observed in both age groups.
As evident in the overall analysis, the IL-17F rs763780 SNP
was not associated with CRC in either age group.

In order to assess whether gender plays any role in the
association of IL-17A rs2275913 and IL-17F rs763780
SNPs with CRC risk, cases and control subjects were gender
stratified. The distributions of genotype and allele frequen-
cies along with statistical analysis are presented in Table 3.
Interestingly, the AG and AA genotypes of 152275913 had a
statistically strong association with CRC in males (AG geno-
type, OR =2.938, x*=8.06, p =0.00452; AA genotype, OR =
19.710,%>=13.42, p=0.00025). Furthermore, examination of
allelic distribution revealed that the A allele of 152275913 was
prevalent at a higher proportion in CRC (38%) than in controls
(14%). It was noted that the A allele of rs2275913 exerts about
4-fold higher risk of developing CRCs in males (OR =3.746,
¥>=20.09, p=7.394e—06). The IL-17A rs2275913 in females
and the IL-17F rs763780 polymorphism in both genders were
not associated with CRC in our cohort.

Table 2 Distribution of IL-17A and IL-17F SNPs genotype and allele frequencies in CRC cases and control population based on age

SNP ID Genotype CRC Controls OR (95% CI) ¥? value p-value*
<57 years n=58 n=50
rs2275913 GG 31 (0.53) 38 (0.76) Reference
AG 19 (0.33) 08 (0.16) 2911 (1.123-7.547) 5.03 0.02486
AA 08 (0.14) 04 (0.08) 2452 (0.674-8911) 1.94 0.16421
Allele
G 81 (0.70) 84 (0.84) Reference
A 35 (0.30) 16 (0.16) 2.269 (1.166—4.414) 5.98 0.01446
rs763780 CcC 55 (0.95) 49 (0.98) Ref
CcT 03 (0.05) 01 (0.02) 2.673 (0.269-26.544) 0.76 0.38404
TT 00 (0.00) 00 (0.00) 0.892 (0.017—45.796) na 1.00000
Allele
C 113 (0.97) 99 (0.99) Reference
T 03 (0.03) 0l (0.0l) 2.628 (0.269-25.676) 0.74 0.63406
>57 years n=159 n="50
rs2275913 GG 29 (0.49) 32 (0.64) Reference
AG 21 (0.36) 15 (0.30) 1.545 (0.673-3.548) 1.06 0.30418
AA 09 (0.15) 03 (0.06) 3.310 (0.816—13.423) 3.03 0.08177
Allele
G 79 (0.67) 79 (0.79) Reference
A 39 (0.33) 21 (0.21) 1.857 (1.004-3.436) 3.94 0.04713
rs763780 CcC 55 (0.93) 45 (0.90) Reference
CcT 04 (0.07) 05 (0.10) 0.655 (0.166—2.582) 0.37 0.54272
TT 00 (0.00) 00 (0.00) 0.820 (0.016—42.132) na 1.00000
Allele
Cc 114 (0.97) 95 (0.95) Reference
T 04 (0.03) 05 (0.05) 0.667 (0.174-2.553) 0.35 0.73540

Notes: Numbers in parentheses represent frequencies; *p < 0.05 was considered significant and the values are depicted in bold.
Abbreviations: CRC, colorectal cancer; na, not analyzable; SNP, single nucleotide polymorphism.
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Table 3 Distribution of IL-17A and IL-17F SNPs genotype and allele frequencies in CRC cases and control population based on gender

SNP ID Genotype CRC Controls OR (95% CI) %2 value p-value*
Male n=75 n =64
rs2275913 GG 31 (0.413) 47 (0.73) Reference
AG 31 (0.413) 16 (0.25) 2.938 (1.381-6.248) 8.06 0.00452
AA 13 (0.173) 01 (0.02) 19.710 (2.453-158.381) 13.42 0.00025
Allele
G 93 (0.62) 110 (0.86) Reference
A 57 (0.38) 18 (0.14) 3.746 (2.061-6.808) 20.09 7.394e-06
rs763780 CcC 69 (0.92) 58 (0.91) Reference
cT 06 (0.08) 06 (0.09) 0.841 (0.257-2.747) 0.08 0.77358
T 00 (0.00) 00 (0.00) 0.842 (0.016-43.078) na 1.00000
Allele
C 144 (0.96) 122 (0.95) Reference
T 06 (0.04) 06 (0.05) 0.847 (0.266-2.694) 0.08 0.77861
Female n =42 n=36
rs2275913 GG 29 (0.69) 23 (0.64) Reference
AG 09 (0.21) 07 (0.19) 1.020 (0.330-3.154) 0.00 0.97298
AA 04 (0.10) 06 (0.17) 0.529 (0.133-2.098) 0.84 0.36005
Allele
G 67 (0.80) 53 (0.74) Reference
A 17 (0.20) 19 (0.26) 0.708 (0.335-1.494) 0.83 036336
rs763780 CcC 41 (0.98) 36 (1.00) Reference
cT 01 (0.02) 00 (0.00) 2.639 (0.104-66.793) 0.87 035143
T 00 (0.00) 00 (0.00) 0.880 (0.017—45.454) na 1.00000
Allele
C 83 (0.99) 72 (1.00) Reference
T 0l (0.0l) 00 (0.00) 2.605 (0.104-64.935) 0.86 1.25726
Notes: Numbers in parentheses represent frequencies; *p < 0.05 was considered significant and the values are depicted in bold.
Abbreviations: CRC, colorectal cancer; na, not analyzable; SNP, single nucleotide polymorphism; IL, interleukin.
IL-17A mRNA increases in early stage of p =0.0005
CRC patients ' '
IL-17A mRNA levels were analyzed in a series of human 0.05 4 —_—
paired specimens at early stage (I&II; n = 40) and late-stage .§ 0.04
(IlT&VT; n = 34) CRC. The mRNA levels in the early stage g_ R
of CRC compared with the late stage were 0.037 + 0.005 3 0.03
o 0.03 -
and 0.02 £ 0.01, respectively. Statistical analysis indicated % % i
that the IL-17 expression was significantly higher in CRC E I W G | |
compared with adjacent normal tissue (p <0.05). A signifi- 2 -:E:-f-x- T
. [S e
cant difference was observed between early stage I/Il and = 0.01 4 2
. . ~ e
late stage III/IV (p = 0.0005) (Figure 1). These findings SR
indicate that IL-17A mRNA was significantly higher in 0.00 T T T
early-stage CRC. N & S &
O 3 N o)
F < 0\00 <

Immunostaining of IL-17A

We performed immunohistochemical analysis of IL-17A
on TMAs of paired tumor and adjacent normal specimens
(n = 20). Early-stage tumor tissues contained many IL-
17A-positive tumor cells compared with late-stage tumor
tissues (Figure 2A and B). Moreover, epithelial cells in
normal colorectal tissues were negative (Figure 2C). We
performed a semi-quantitative analysis based on the staining

Figure | IL-17A mRNA expression in colorectal cancer.

Note: IL-17A gene expression shows a statistically significant difference in mRNA
expression between early and advanced stages of colorectal cancer (p = 0.0005).
Abbreviation: UICC, Union International Cancer Control.

intensity of IL-17A as negative, weak, or strong staining.
According to this criterion, 70% of early-stage CRC samples
showed strong positive staining, whereas only 30% samples
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A Early stage B

Figure 2 Immunohistochemistry staining for IL-17A.

Late stage C

Control

Notes: (A) A group of colonic adenocarcinoma showing strong positive epithelial neoplastic luminal staining for IL-17A in early-stage patient. (B) A group of colonic
adenocarcinoma cells showing weak staining for IL-17A in late stage of colorectal cancer. (C) Photomicrograph showing normal nonneoplastic mucosa with negative staining

for IL-17A. Arrows indicate positive staining. Magnification is 600x.

showed strong staining in late stages. IL-17A staining was
significantly different between early- and late-stage CRCs (p
=0.0001). These results demonstrate that IL-17A expression
was significantly increased at the transcription and translation
levels in early-stage CRC.

Discussion

There has been an increasing interest in investigating the
polymorphisms of genes underlying susceptibility to tumori-
genesis. Owing to its proinflammatory property, IL-17 plays
an important role in the pathogenesis of many chronic inflam-
matory diseases, such as asthma, cystic fibrosis, chronic
obstructive pulmonary disease, and inflammation-associated
cancer.”* SNPs in IL-17 may alter gene expression, leading
to an alteration in protein function and contributing to cancer
risk.?*2¢ Immune coordination between T-helper subsets has
been reported within the tumors, such as Th1 being cytotoxic
and having favorable outcome, whereas Th17 clusters are
associated with poor prognosis in CRC.?”” Moreover, IL-
17-producing cells may assist in the development of CRC
by nurturing angiogenesis via promoting VEGF production
from cancer cells. IL-17 is thus proposed as both a novel
indicator and a therapeutic target in CRC patients.?® While
several previous studies have reported associations between
genetic polymorphisms of IL-17 and the susceptibility of
CRC, the results have been inconsistent.

IL-17A, a proinflammatory cytokine involved in the
etiology of several inflammatory and autoimmune diseases,
is the most studied ligand of the IL-17 family.?** Recently,
Dai et al reported in a meta-analysis that IL-17A as well as
IL-17F polymorphisms increase the risk of cancer devel-
opment.’! Another recent meta-analysis reported the asso-
ciation of IL-17A polymorphisms with an increased risk
of cancer, especially breast, ovarian, and cervical cancers,
in an Asian population.*> Moreover, Espinoza et al reported
that peripheral blood mononuclear cells from healthy indi-

viduals carrying the 197A allele of IL-17A rs2275913 when
stimulated in vitro transcribed higher levels of mRNA as
well as secreted significantly more IL-17 protein compared
to those not having the 197A allele. They also noted higher
luciferase activity with the 197A allele than the 197G allele
of IL-17A rs2275913.3% Although IL-17A and IL-17F are
highly homologous and have some overlapping functions,
IL-17A has ~10-fold greater strength in induction of chemo-
kine responses.> In view of these crucial functions of IL-17,
we examined the distributions of genotypes and alleles for
IL-17A and IL-17F in a cohort of CRC patients and normal
healthy controls, as well as mRNA and protein expressions
in colorectal cancerous and adjacent normal tissues.

Our case—control study interrogates the association
between IL-17A G197A (rs2275913) and IL-17F (rs763780)
polymorphism in the IL-17 gene in CRC in the Saudi popu-
lation. We observed that individuals carrying the AG/AA
genotypes and the A allele of IL-17A G197A SNP had an
increased risk of CRC compared with those harboring the
wild-type GG genotype. IL-17F (rs763780) did not exhibit a
strong association. We observed a significant association of
low frequency of the minor allele A of IL-17A G197A SNP
in the normal control samples (0.18), compared to in CRC
samples (0.31), indicating that this allele could be a risk factor
in the Saudi population. This significant risk association was
even observed after employing the Bonferroni correction.
Interestingly, we observed a higher frequency of the A allele
IL-17A G197A in male CRC samples (0.38) compared to in
normal controls (0.14). This indicates that males carrying the
A allele could be at higher risk of developing CRC, and this
is a novel observation in our population.

Our observation concurs with a recent report that demon-
strated significantly higher risk of developing CRC in indi-
viduals possessing the AG genotype of IL-17A 152275913 in
an [ranian population.* It is also in agreement with the results
that the IL-17A gene A allele is involved in susceptibility of
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CRC and suggested that IL-17A polymorphism may serve
as a biomarker of CRC treatment outcome and progression
in Tunisian patients.!>** A previous study also reported a
positive correlation between AA genotype of IL-17A G197A
polymorphism and increased risk of developing gastric cancer
in a Chinese population,”’ although Wu et al did not find simi-
lar association with gastric cancer in the overall analysis in
Chinese patients.!* Han et al described IL-17A G-197A being
closely associated with susceptibility to the development of
osteoarthritis in the Korean population.® These discrepancies
could be explained by differences in patient demograph-
ics, ethnicities, genetic background, distinct environmental
exposures, sample selection, and sample size, all of which are
known to affect association studies.** No association between
IL-17F (rs763780) polymorphism and CRC susceptibility
was observed in our population. This is in agreement with
a recent meta-analysis study*’ that provides evidence that
the IL-17A (-197G/A) polymorphism but not the IL-17F
(rs763780) polymorphism might be associated with cancer
risk. Furthermore, IL-17A (rs2275913) has been shown to
be associated with lung and laryngeal cancer, whereas IL-
17F (rs763780) was not linked with these cancers.*** OQur
results should be confirmed in more extensive studies using
larger cohort, which is the core limitation of this study from
different Middle Eastern population.

The 152275913 SNP is located at —197 position from
the start codon of the IL-17A gene and has the potential to
influence its mRNA transcription due to the possibility of
the variant being in the promoter region.** We investigated
IL-17A mRNA expression levels in CRC tissues. Increased
expression was recorded in the patients’ CRC samples com-
pared to the adjacent normal tissues. A significant difference
was observed between mRNA levels in early compared with
late stages of the disease, suggesting deregulation of IL-17A
as an early event in colorectal carcinogenesis. This result is
in agreement with previous reports in a mouse model and in
human CRC samples relative to normal adjacent tissues.**43
In contrast, Wégsiter et al did not find IL-17 protein levels to
be significantly different between cancer and adjacent normal
tissues in Swedish patients. They also examined IL-17 in
the plasma of CRC patients and healthy controls and found
no difference. Furthermore, no correlation between 1L-17
expression and clinical characteristics was observed.*¢

Similar to mRNA, our analysis of IL-17A immuno-
histochemical staining of CRC tissues revealed increased
expression in early-stage compared with late-stage tumors.
Our results imply that IL-17A mRNA and protein expres-
sion may serve as diagnostic marker to differentiate between

early and late stages of CRC and that IL-17A polymorphisms
might be used as a screening marker to identify individuals
with higher risk of developing CRC. IL-17A is a component
of complex cytokine (IL-6 and TNF-o)*’ and chemokine
networks, *® and hence involvement of other factors in the
network cannot be ruled out. Due to the implication of IL-17A
in the pathogenesis of several inflammation-related diseases
including cancer, several strategies are under investigation
to therapeutically modulate this molecule.* Higher levels of
IL-17A promotes rituximab resistance and serves as useful
prognostic marker predicting unfavorable survival in patients
with diffuse large B-cell lymphoma.®® Recently, Zhu et al
demonstrated that andrographolide, an anti-inflammatory
compound isolated from Andrographis paniculata, can
decrease the levels of IL-17A among other proinflamma-
tory factors and suggested its therapeutic potential against
ulcerative colitis.”!

Conclusion

Our study provides compelling evidence that the AA/AG
genotype and A allele of IL-17A G197A may be associated
with a higher risk of developing CRC in the Saudi population.
However, no association was identified between the IL-17F
1rs763780 polymorphisms and the risk of CRC. Furthermore,
our results provide evidence that IL-17A mRNA and pro-
tein expressions are upregulated in CRC in Saudi Arabian
patients. Additional validation studies with larger sample
size are required to verify the role of IL-17A as a genetic
screening marker in assessing CRC risk.
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