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Abstract: Interleukin-32 (IL-32) as a pro-inflammatory cytokine participates in the progression of inflammation and
cancer. Ovarian cancer (OC) accounts for a considerable mortality rate, but research on IL-32 and OC is almost nil.
Our study aims to explore the association between IL.-32 and the progression as well as prognosis of OC initially. This
hospital-based case-control study enrolled 147 OC patients and 337 healthy controls, and we used the polymerase
chain reaction-restriction fragment length polymorphism (PCR-RFLP) method to distribute the genotypes. The re-
sults showed that the homozygous genotype (TT) of rs28372698 SNP was significantly higher in patients compared
to controls (12.9% vs. 6.2%, P = 0.018, OR (95% Cl) = 2.23 (1.16-4.29)). This revealed that TT genotype might be a
risk factor in OC progression. This present study indicates that IL-32 gene polymorphism relates to an increased OC
susceptibility, and IL.-32 may be a marker for OC progression.
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Introduction

Ovarian cancer (OC), as one of the three major
malignant gynecologic tumors, is a leading
cause of tumor-associated mortality. Moreover,
the incidence and mortality of ovarian cancer
are increasing [1, 2]. According to the data from
International Agency for Research on Cancer in
2018, the incidence and mortality number for
ovarian cancer are 295,414 and 184,799
worldwide, and Chinese patients account for
17.9% and 16.7% respectively [3]. Furthermore,
most ovarian cancer patients have been diag-
nosed at an advanced stage, and the prognosis
and five-year survival rate are disappointing
after treatment [4]. OC is a polygenic genetic
disease [5, 6], and research has pointed out
some biomarkers for the development of OC,
including TP53 and BRCA1/2 [7, 8]. Thus, more
specific and precise markers for OC screening
are needed. Furthermore, additional markers

for the development and prognosis of OC are
needed.

Interleukin-32 (IL-32) is encoded by IL-32 gene
located on the human chromosome 16p13.3,
and it consists of eight exons [9]. IL-32 has nine
splice variants: IL-32«, 1L-32[3, IL-32y, 1L-320,
IL-32¢, IL-326, IL-32(, IL.-32n, and IL-32small
(IL-32sm). It is mainly produced by T cells, NK
cells, and monocytes [10-12]. Several studies
have indicated an association between IL-32
and rheumatoid arthritis [13], chronic obstruc-
tive pulmonary disease [14], and cancers
[15-17].

Recently, Wang et al. and Yu et al. have demon-
strated a relationship between the single nucle-
otide polymorphism (SNP) rs28372698 (T/A) of
IL-32 with lung cancer and endometrial cancer
[18, 19]. However, no relationship has been
established so far between IL.-32 and OC. Thus,
we chose the rs28372698 (T/A) of IL-32 to
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Table 1. Characteristics of the individuals

of Gynecology and Obstetrics

Characteristic Patients

Controls

p ovarian cancer staging criteria

Sample size 147
Age at first diagnosis (mean * SD)

Clinical histology

Serous 77 (52.4%)
Mucinous 10 (6.80%)
Endometrioid 9 (6.1%)
Clear cell 21 (14.3%)
Others 30 (20.4%)
FIGO stage
| 34 (23.1%)
Il 11 (7.5%)
I 95 (64.6%)
v 7 (4.8%)
Tumor grade
Low grade 100 (68.0%)
Middle grade 20 (13.6%)
High grade 7 (4.8%)
NA 20 (13.6%)

337

49.93+10.13 48.88+17.86 0.51

(FIGO, 2014) were used to clar-
ify the tumor stage [20], and
the clinical characteristics are
summarized in Table 1. All of
the participants were geneti-
cally unrelated individuals of
the Han population living in
Sichuan province of China.

DNA & genotyping

As shown in Table 2, the SNP
polymerase chain reaction
(PCR) primers were designed by
the software Primer 3 web ver-
sion 4.1.0. (http://primer3.ut.
ee/) [21]. Individuals’ genetic
DNA was extracted from a 200
uL EDTA-anticoagulated periph-
eral blood sample by the DNA

Table 2. Primer sequences for genotyping the SNP in IL-32 gene

isolation kit from BioTeke
(Peking, China). The polyme-
rase chain reaction-restriction

Restriction

SNP ID Primer sequence

Enzyme

fragment length polymorphism

rs28372698 F:5-GTCAGAAGGACCTGGTCAGC-3" Hpy188illl

R: 5’-GTTGGAGGGGTGGCTAGTC-3’

Allele (bp) (PCR-RFLP) was used for geno-
A (115) typing. The DNA fragments that
T (21+94) contain the polymorphisms

explore an association between IL-32 and OC in
the Chinese Han population.

Materials and methods
Subjects

This study enrolled 337 healthy controls and
147 ovarian cancer patients from the West
China Second University Hospital of Sichuan
University in 2007 to 2012, and all of the par-
ticipants provided informed consent. The study
was approved by the hospital ethics commit-
tee. The clinical characteristics were collected
from the medical records and follow-up data
were abstracted every 6 months for 5 years by
telephone calls. The diagnosis of tissue from
resected specimens was confirmed by histo-
logic examination. This study excluded the indi-
viduals with borderline ovarian tumors, two or
more different malignancies, autoimmune and
infectious diseases, and metastatic cancer
from other origins. The International Federation
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were amplified in a volume of
10 uL, and the volume con-
tained 100 ng extracted genomic DNA, 2.7pico
mole primers, and 5 pL 2x power Taq PCR
Master Mix (BioTeke, Peking, China). The PCR
annealing temperature was 60°C for 30 s. After
the termination of PCR, the products were
digested by restriction enzyme Hpy188lll, and
the digested fragments were totally separated
by a 6% polyacrylamide gel and stained with
1.5 g/L argent nitrate. Finally, DNA sequencing
analysis was used to confirm the genotypes,
and about 10% of the randomly selected sam-
ples were 100% in agreement with the results
after performing repeated assays.

Statistical analysis

Genotypic association was performed by
SNPstats online analysis software, and it con-
sisted of the codominant, dominant, recessive,
and over-dominant genetic models [22]. The
Hardy-Weinberg equilibrium was calculated by
chi- square test. The effects of different geno-
types and alleles were evaluated by odds ratio
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Table 3. Distribution of SNPs in IL.-32 among patients and controls and

their association with ovarian cancer risk

analyses adjusted by
age, histology type, FIGO

stage and tumor grade,

rs28372698 e :
. an e Tihal associa-
Model Genotype Patlgz)ts N Con(tor/oo)ls N OR (95% Cl) p tions between /L-32 SNP
Codominant  AA 0 (47.6%) 162 (48.1%) 1.00 (reference) and OC patients’ out-
AT 8(39.5%) 154 (45.7%) 0.87 (0.58-1.32) 0.048 ?;’g:: ZrestvZ\Z?nrfgiig
T 19 (12.9%) 21(6.2%) 2.09 (1.06-4.14) e AN
] nificant relationship was
Dominant AA 0 (47.6%) 162 (48.1%) 1.00 (reference) detected for the rs283-
AT/TT 77 (52 4%) 175 (51.9%) 1.02(0.69-1.50) 0.93 72698 and OC patients’
Recessive AA/AT 128 (87.1%) 316 (93.8%) 1.00 (reference) outcome (P > 0.05).
TT 19 (12.9%) 21(6.2%) 2.23(1.16-4.29) 0.018
Over-dominant AA/TT 89 (60.5%) 183 (54.3%) 1.00 (reference) Discussion
AT 58 (39.5%) 154 (45.7%) 0.77 (0.52-1.15) 0.20
Allele A 198 (67.3%) 478 (70.9%) 1.18 (0.88-1.59) 0.27 IL-32 rs28372698 T/A
T 96 (32.7%) 196 (29.1%) genetic variant is located

N corresponds to the number of individuals. Boldfaced values indicate a significant differ-

ence at the 5% level.

(OR) and respective 95% confidence intervals
(95% CI). Cox regression multivariate survival
analysis model were used to estimate the
patients’ outcomes. The level of significance
was set at P < 0.05.

Results

Susceptibility to OC according to IL-32 geno-
types

The genotype distributions of rs28372698
were in agreement with the Hardy-Weinberg
equilibrium (P > 0.05) in this study. The effects
of IL.-32 genotypes and allele susceptibility on
OC patients are presented in Table 3. For
rs28372698 SNP, the homozygous genotype
(TT) in the recessive genetic model was signifi-
cantly higher in the patient group compared
with control group (12.9% vs. 6.2%, P = 0.018,
OR (95% Cl) = 2.23 (1.16-4.29)), which indi-
cates an increased OC susceptibility. Moreover,
in codominant model, compared with AA and AT
genotypes, TT genotype was significantly higher
in OC patients than controls (P = 0.048, OR
(95% Cl) = 2.09 (1.06-4.14)).

Clinical outcome

In this study, all of the 147 OC patients took
part in the follow-up program. At the end of the
study, 26 patients (17.7%) had died and 28
patients (19.0%) had relapsed. Based on these
data, we conducted Multivariate Cox survival
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on the 5’-UTR in the pro-
moter region, which mi-
ght affect the regulation
of IL-32 protein expres-
sion. The results of Shamoun et al. indicate the
SNP rs28372698 seems to modulate the
expression of |L.-32 protein in colorectal carci-
noma tissues through the interaction with IL-6,
TNFa, and VEGF agree with the above opinion
[23]. In the present study, we demonstrated
that the distribution of SNP rs28372698 sig-
nificantly showied a difference between OC
patients and healthy controls. The TT homozy-
gous genotype carriers presented an increased
risk of OC susceptibility compared with AA/AT
genotype carriers, which indicated the IL-32 A
to T genetic variant might play a critical role in
OC progression. This result was similar to that
in endometrial cancer (EC) by Yu et al. which
elaborated that TT genotype and T allele of
rs28372698 represented a high risk of EC pro-
gression, and it even related to clinical stage as
well as cervical invasion [19].

Substantial research on the rs28372698 of
IL-32 and the prognosis of cancer patients has
been reported. It is reported that the T allele of
rs28372698 is related to lower differentiation
and poor prognosis in moderate and well-differ-
entiated lung cancer [18]. However, in this
study, we detected no significant association
between rs28372698 and OC patients’ prog-
nosis. Limited sample size might be one of the
reasons. I.-32 as a pro-inflammatory cytokine
can induce many key cytokines to participate in
inflammation or tumor progression [10, 24-26],
and it consists of nine splice variants that occu-
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Table 4. Association between SNPs in IL-32 and patients’ outcome

Ovarian Cancer Patients’ Outcome

SNP/genotype

Alive/dead, N HR (95% ClI)? P Recurrence/Non-recurrence HR (95% CI)? P

rs28372698

AA 59/11 14/56

AT 45/13 10/48

T 17/2 4/15
Codominant 0.97 (0.58-1.62) 0.90 1.17 (0.72-1.89) 0.53
Dominant 1.16 (0.54-2.49) 0.71 1.05(0.51-2.13) 0.90
Recessive 0.66 (0.21-2.01) 0.46 1.63 (0.67-3.93) 0.28
Over-dominant 1.44 (0.68-3.06) 0.35 0.76 (0.36-0.63) 0.48

N corresponds to the number of individuals. ®Adjusted by age, clinical histology, FIGO stage, and tumor grade.

py various protein functions and pathways in
different tissues [27-29]. Therefore, our results
need further large size studies to dialectically
confirm.

In conclusion, the present study is the first one
to detect an association between IL-32 SNP
and OC. Our data showed that rs28372698 of
IL-32 is a significant risk factor to OC suscepti-
bility. Thus IL-32 may be a marker of OC pro-
gression. However, because of the limitations
in our study, such as sample size shortage, lack
of variety on SNPs and research on expression
level of IL-32 in participants, the present results
need confirmation. Thus, further studies with a
larger sample size, various IL-32 SNP genetic
variants, and different populations are required
to explore the role and mechanism of IL-32 in
OC progression and prognosis.
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