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Abstract: We conducted a study to analyze the association of three common SNPs of IL-17A rs2275913 and
rs3748067 and IL-17F rs763780 gene polymorphisms with the risk of cervical cancer in a Chinese population.
Our study included 352 cervical cancer patients and 352 controls between January 2013 and December 2014.
Genotyping of IL-17A rs2275913 and rs3748067 and IL-17F rs763780 genes was performed by multiplex PCR as-
says using polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP). By x? test, there was
significantly difference in the genotype distribution of IL-17A rs2275913 between cervical cancer patients and con-
trol subjects (x?=11.45, P=0.003). By conditional logistic regression analysis, we found that individuals with the GA
and AA genotypes were associated with an increased risk of cervical cancer when compared with the GG genotype
in codominant model, and the adjusted Ors (95% Cl) were 1.57 (1.13-2.18) and 2.01 (1.15-3.49), respectively. In
dominant model, we found that the GA+AA genotype of rs2275913 was correlated with a moderate increased risk
of cervical cancer compared with the GG genotype (OR=1.64, 95% Cl=1.20-2.24). We only found significant interac-
tion between rs2275913 polymorphism and HPV-16 or 18 infection in the risk of cervical cancer (P for interaction
<0.05). In conclusion, our study suggests that IL-17A rs2275913 polymorphism may affect the development of
cervical cancer in codominant and dominant models, and this gene polymorphism has interaction with HPV-16 or
18 infection.
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Introduction cancerous lesions to invasive cervical cancer,
including tumor necrosis factor-alpha (TNF-x),

Cervical cancer is the fourth most common interleukin-10 (IL-10), Caspase-7 and DNA re-

cancers in women, and it is estimated there
were 528,000 new cases and 266,000 deaths
in 2012 worldwide. More than 80% of the cervi-
cal cancer occurs in the less developed regions,
where it accounts for almost 12% of all female
cancers [1]. It is well known that human papil-
lomavirus (HPV) infections have been identified
to be the main risk factor in the development of
cervical carcinogenesis [2-4]. However, only a
few HPV infected women would finally develop
cervical cancer during their lifetime [5], which
suggested that some genetic factors may play
an important role in the development of cervi-
cal cancer. Many studies have reported that
inflammation-related gene polymorphisms may
be involved in the progression of cervical pre-

pair genes [6-9].

Interleukin-17 (IL-17) is a relatively newly found
cytokine which is secreted mainly from Th17
cells, a new lineage of CD4+ T helper cells [10].
Cytokine IL-17 is a member of IL-17 family that
consists of six similar members, namely IL-17A,
IL-178B, IL-17C, IL-A7D, IL-A7E and IL-A7F [14].
IL-17A and IL-17F are important members of the
IL-17 cytokine family preferentially produced by
helper T 17 (Th17) cells, which are responsible
for the pathogenic activity of the lineage of
CD4+ effector cells and multiple proinflamma-
tory mediators [12-13]. Increasing evidences
have revealed that inflammation plays impor-
tant role in the tumor microenvironment, which
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Table 1. Baseline characteristics of cervical cancer patients and

control subjects

uary 2013 and December 2014.
The cervical cancer patients were

histopathologically confirmed in-

Variables Tﬁfg? % %T;?'; %  Xtest Pvalue  dependently as primary cervical
Age, years ca!r\cer py two gynecqlogic pathol-
<50 168 4773 161 45.74 ogls-ts in our hospital. Control
>50 184 5227 191 5426 028 0.60 subjects were randomly selected
from individuals who underwent a
Age at menopausal, years routine health examination for
<48 189 5369 196 5568 early detection of cervical cancer
248 163 46.31 156 4432 0.28 0.60 during the same period_ All con-
Age at primiparity, years trols subjects were confirmed to
<18 171 4858 146  41.48 be lack of cervical lesions by
>18 181 5142 206 5852 4.49 0.03 cytology test in the pathology
Smoking status department. A total of 352 con-
Non-smokers 47 1335 32 9.09 trols were collected in our study,
Smokers 305  86.65 320 9091 321 0.07 and one control was matched
. with one case by age at enroll-
Drinking status e e .

) ment within five years. At recruit-
Non-drinkers 68 19.32 80 22.73 ment, each participant was
Drinkers 284  80.68 272 7727 123 0.27 scheduled for an interview once

Family history of cancer written informed consent had
No 309 87.78 325 92.33 been obtained.
Yes 43 12.22 27 767 4.06 0.04 .

HPV-16 or 18 infection Data collection
Negative 65 18.47 285 80.97 Demographic characteristics of
Positive 287 81.53 66 18.75 276.64 <0.001 cervical cancer patients and con-

Stage trols were collected from a self-
-l 298 84.66 designed questionnaire. All the
M-IV 54 15.34 subjects were interviewed using

involves in proliferation, migration and survival
of tumor [14].

Only two previous studies have reported the
association of IL-17A and IL-17F single nucleo-
tide polymorphisms (SNPs) with the risk of cer-
vical cancer [15, 16], but the results are contro-
versial. The discrepancy may be attributed to
the relatively small sample size of previous
studies and the genetic heterogeneity of poly-
morphisms in cervical cancer among different
populations. Therefore, we conducted a study
to analyze the association of three common
SNPs of IL-A7A (rs2275913 and rs3748067)
and IL-A7F (rs763780) gene polymorphisms
with the risk of cervical cancer in a Chinese
population.

Materials and methods
Study population

Our study included 352 cervical cancer pa-
tients, who were newly diagnosed between Jan-
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a standard questionnaire regard-
ing age at menarche, age at me-
nopausal, age at first live birth, cigarette smok-
ing, alcohol consumption, menopausal status
and family history of cancer. Smokers were
defined as having smoked at least one day to
six months. Subjects who had drunk alcoholic
beverages at least once a week for more than
one year previously were defined as drinkers,
and non-drinkers were those who had not drunk
alcohol. The type 16 and 18 HPV infection and
stage of cervical cancer were collected from
medical records of cervical cancer patients and
controls.

Genotyping

5-ml venous blood sample was collected from
each participant, and the blood sample was
stored in -20°C with 0.5 mg/ml EDTA. Genomic
DNA was extracted from peripheral blood leu-
kocytes using a DNA extraction kit (Beijing
Bioteke Co. Ltd. Beijing, China). Genotyping of
IL-17A rs2275913 and rs3748067 and IL-17F
rs763780 genes were performed by multipl-
ex PCR assays using polymerase chain reac-
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Table 2. IL-17 Ars2275913 and rs3748067 and IL-17F rs763780 genotype distributions in cervical

cancer patients and controls

MAF
IL-17 gene CE:;’; Patients % Controls % X2 P value ff)rvﬁll\;JV?E In data- In controls
base

rs2275913

GG 135 38.40 178 50.60

GA 173 49.10 145 41.20

AA G>A 44 12.50 29 8.20 11.45 0.003 0.54  0.2927 0.288
rs3748067

cC 290 82.40 307 87.20

CT 45 12.70 36 10.30

T C>T 17 4.90 9 2.50 3.95 0.14 <0.001 0.0769 0.0765
rs763780

T 283 80.40 299 84.80

TC 52 14.77 43 12.30

cC T>C 18 4.83 10 2.90 3.58 0.17 <0.001 0.0935 0.0905

tion-restriction fragment length polymorph-
ism (PCR-RFLP). The following forward (F) and
reverse (R) primers of each gene were used:
rs2275913, 5-ATTTCTGTTCTTCCCATTCC-3’ (fo-
rward) and 5-CCCAGGAGTCATGCTTCTTT-3’ (re-
verse); rs3748067, 5-AAGCAGGGAGCCTGCA-
GAGTG-3’ (forward) and 5-GGCACCACACAAC-
CCAGAAAG-3’ (reverse); rs763780, 5-GCAGA-
GCACTCCCTAACCAG-3’ (forward) and 5-CTGC-
ATCCCTGCTCTTGGAA-3’ (reverse). The reaction
was conducted at 95°C for 5 min for the initial
denaturation, following 30 cycles of denatur-
ation at 95°C for 30 s, annealing at 59°C for 45
s, extension at 72°C for 30 s and final exten-
sion at 72°C for 5 mins. A 210, 188 and 217 bp
amplicons represent the rs2275913, rs374-
8067 and rs763780 genes.

Statistical analysis

Statistically significant differences between ca-
ses and controls for demographic characteris-
tics were assessed by x? test. The association
between the IL-17A rs2275913 and rs3748067
and IL-17F rs763780 gene polymorphisms and
risk of cervical cancer was analyzed by calcu-
lating odds ratios (ORs), 95% confidence inter-
vals (95% Cl), and their corresponding P-values.
While analysis for gene-environment interac-
tion were carried out stratifying the demo-
graphic and clinical characteristics. A P-value
of less than 0.05 was considered to be statis-
tically significant. Departures from Hardy-We-
inberg equilibrium for rs2275913, rs3748067
and rs763780 genes, which was evaluated by

9569

comparing the expected frequencies to ob-
served genotype frequencies using x? tests.

Results

Table 1 summarizes the characteristics of the
cervical cancer patients and controls. In th-
is present study, the mean ages of cervical can-
cer patients and control subjects were 46.
32+11.50 and 46.10+10.75 years, respective-
ly. Comparing with controls, cervical cancer
patients were more likely to have younger age
at primiparity, more family history of cancer and
higher infection rate of HPV-16 or 18. Of 352
cervical cancer patients, 298 (84.66%) cervical
patients were at |-l stage, and 54 (15.34%)
were at lll-IV stage.

The genotype distributions of IL-17 Ars2275913
genotype distribution confirmed with Hardy-
Weinberg equilibrium in the control group, while
IL-17A rs3748067 and IL-17F rs763780 were
not (Table 2). By x? test, there was significantly
differences in the genotype distribution of IL-
17A rs2275913 between cervical cancer
patients and control subjects (x?>=11.45, P=
0.003). We found that the Minor allele frequen-
cies of IL-17 A rs2275913 and rs3748067 and
IL-17F rs763780 in controls were similar to
themin NCBI (http://www.ncbi.nlm.nih.gov/pub-
med/).

By conditional logistic regression analysis, we
found that individuals with the GA and AA geno-
types were associated with an increased risk of

Int J Clin Exp Pathol 2015;8(8):9567-9573



IL-17 gene polymorphisms and cervical cancer

Table 3. Association between rs2275913, rs3748067 and rs763780 gene polymorphisms and risk of

cervical cancer

IL-17 Cases % Controls % OR (95% CI)* P value
Codominant model rs2275913
GG 135 38.40 178 50.60 Ref. -
GA 173 49.10 145 41.20 1.57 (1.13-2.18) 0.005
AA 44 12.50 29 8.20 2.01 (1.15-3.49) 0.01
Dominant model GG 135 38.40 178 50.60 Ref. -
GA+AA 217 61.60 174 49.40 1.64 (1.20-2.24) 0.001
Recessive model GG+GA 308 87.50 323 91.80 Ref. -
AA 44 12.50 29 8.20 1.59 (0.95-2.71) 0.06
Codominant model rs3748067
cc 290 82.40 307 87.20 Ref. -
CT 45 12.70 36 10.30 1.32 (0.81-2.17) 0.24
T 17 4.90 9 2.50 2.00 (0.83-5.17) 0.09
Dominant model CC 290 82.40 307 87.20 Ref. -
CT+TT 62 17.60 45 12.80 1.46 (0.94-2.27) 0.07
Recessive model CC+CT 335 95.10 343 97.50 Ref. -
1T 17 4.90 9 2.50 1.93 (0.80-4.99) 0.11
rs763780
Codominant model T 283 80.40 299 84.80 Ref. -
TC 52 14.77 43 12.30 1.28 (0.81-2.03) 0.27
cC 18 4.83 10 2.90 1.90 (0.82-4.69) 0.11
Dominant model T 283 78.20 299 84.80 Ref. -
TC+CC 70 19.60 53 15.20 1.39(0.93-2.11) 0.10
Recessive model TT+TC 335 95.17 342 97.10 Ref. -
CcC 18 7.10 10 2.90 1.84 (0.79-4.52) 0.12

1Adjusted for age, age at menopausal, age at primiparity, smoking and drinking habits, family history of cancer, and HPV-16 or

18 infection.

cervical cancer when compared with the GG
genotype in codominant model, and the adju-
sted Ors (95% Cl) were 1.57 (1.13-2.18) and
2.01 (1.15-3.49), respectively (Table 3). In
dominant model, we found that the GA+AA gen-
otype of rs2275913 was correlated with a mod-
erate increased risk of cervical cancer com-
pared with the GG genotype, and the adjusted
OR (95% CIl) was 1.64 (1.20-2.24). However,
rs3748067 and rs763780 polymorphisms had
no significantly association with the risk of cer-
vical cancer in codominant, dominant and re-
cessive models.

By stratification analysis, we found that the GG
genotype of rs2275913 was associated with
an increased risk of cervical cancer in tho-
se with younger primriparity (OR=1.82, 95%
Cl=1.13-2.92) and positive infection of HPV-16
or 18 (OR=2.05, 95% CIl=1.15-3.65) (Table 4).
Moreover, the GA+AA genotype of rs2275913
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was corrected with an elevated risk of cervi-
cal cancer in those with younger primriparity
and positive infection of HPV-16 or 18 as well
as with or without family history of cancer. We
only found significant interaction between rs-
2275913 polymorphism and HPV-16 or 18 in-
fection in the risk of cervical cancer (P for inter-
action <0.05).

Discussion

In recent years, genetic susceptibility to can-
cers has attracted a growing attention to inves-
tigate the gene polymorphisms in the tumouri-
genesis. Inflammation and related cytokines
have a key role for the epithelium transforma-
tion from precancerous lesion to cervical can-
cer. The inflammatory state is a required step
to maintain and promote cancer progression
and accomplish the full malignant phenotype,
such as tumor tissue rebuilding, angiogenesis,
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Table 4. Association between polymorphism of rs2275913 and risk of cervical cancer stratified by

demographic and clinical characteristics

Variables rs2275913 OR (95% Cl)* P OR (95% Cl)* P
Cases/Controls
GG GA AA AA vs GG GA+AA vs GG
Age at primiparity
<18 65/77 76/59 30/10 3.55(1.54-8.73 0.001 1.82(1.13-2.92) 0.009
>18 70/101 95/86 16/19 1.22 (0.54-2.69) 0.60 1.53 (0.98-2.34) 0.06
Family history of cancer
No 122/166 157/134 30/25 1.71 (0.93-3.16) 0.06 1.47 (1.06-2.05) 0.01
Yes 13/12 16/11 14/4 4.71(0.88-27.54) 0.07 4,11 (1.19-14.69) 0.01

HPV-16 or 18 infection
Negative 29/142 30/119 6/24
Positive 106/36 143/26 38/4

1.22 (0.38-3.44) 0.69
3.23(1.05-13.23) 0.03

1.23 (0.69-2.20) 0.45
2.05 (1.15-3.65) 0.008

‘Adjusted for age.

metastasis and suppress the innate anticancer
immune response [17]. Genetic and epigenetic
mutation would trigger cell transformation and
maintains the autonomous proliferation of the
transformed cells to cancer proliferation.

IL-17 is an important inflammatory cytokine,
which plays a role in connecting the innate and
adaptive immunity [18]. Previous studies have
reported that IL-17 is an essential proinflamma-
tory cytokine to evoke many cytokines and che-
mokines secretion through different cell types,
such as mesenchymal cells and myeloid cells
to recruit monocytes and neutrophils into the
microenvironment of inflammation [19]. Furth-
ermore, IL-17 can promote the expression of
antimicrobial peptides and facilitates host de-
fense against infections [20, 21].

Currently, there are two molecular epidemio-
logical studies have been conducted to evalu-
ate the risk of polymorphisms of IL-17 and cer-
vical cancer susceptibility [15, 16]. Quan et al.
conducted a study in a Chinese population with
311 cervical cancer patients and 463 contro-
Is, and they reported that the AA genotype of
IL-17A rs2275913 was correlated with an in-
creased risk of cervical cancer when compared
with the GG genotype [15]. Another study inves-
tigated the association between six genetic
variations of IL-17A and IL-17F and risk of cervi-
cal cancer in a Chinese population, and they
suggested that the AA genotype of IL-17A
rs2275913 was correlated with increased risk
of cervical cancer [16]. In our study, we also
found that the AA genotype and GA+AA geno-
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type of IL-17A rs2275913 were correlated with
an increased risk of cervical cancer, and the
results of our study were in line with the results
of above-mentioned study. Further large sam-
ple size studies are greatly needed to confirm
the results of our study.

Moreover, our study found that the I[L-17A
rs2275913 polymorphism had interaction with
HPV infection in the risk of cervical cancer.
Genetic factors could play an important role in
the pathogenesis of cervical cancer through
alteration of the inflammatory state and could
interact with environmental factors. It is report-
ed that HPV initiates local Th2 inflammation at
an early stage and is involved in antibody form-
ing cells, and fosters an immunosuppressive
microenvironment to promote tumor progres-
sion [22]. Previous study has reported that
increased IL-17 expression is correlated with
cervical cancer cell growth along with IL-6 lev-
els in tumor tissues, and the function of IL-17
may act through IL-6 [23]. Therefore, IL-17 gene
polymorphism may have an interaction with
HPV infection in the development of cervical
cancer.

Several limitations should be considered in our
study. First, cases and controls were selected
from a single hospital, and rs3748067 and
rs763780 were not in line with Hardy-Weinberg
equilibrium in the control group, which suggest-
ed that the selected controls may not be repre-
sentative of the general population. Second,
other genetic polymorphisms may influence the
development of cervical cancer in addition to

Int J Clin Exp Pathol 2015;8(8):9567-9573
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IL-17 gene. Third, the sample size of this study
is relatively small, which may limit the statisti-
cal power to find differences between groups.
Therefore, further large sample size studies are
greatly needed to confirm the results in our
study.

In conclusion, our study suggests that IL-17A
rs2275913 polymorphism may affect the
development of cervical cancer in codominant
and dominant models, and this gene polymor-
phism has interaction with HPV-16 or 18 infec-
tions. However, no significant association was
found between rs3748067 and rs763780 poly-
morphism and risk of cervical cancer. Further
studies with large sample size are greatly need-
ed to confirm our results.
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