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Abstract
Background: Accumulating data have shown that interleukin-27 (/L27) polymorphisms are Key Words
linked to the susceptibility of some autoimmune diseases. We assessed whether there > interleukin-27

was an association between three single-nucleotide polymorphisms (SNPs) of /L27 gene

and autoimmune thyroid diseases (AITDs).

» single-nucleotide
polymorphism

Methods: Three SNPs (rs153109, rs17855750 and rs181206) of IL27 gene were genotyped > autoimmune thyroid

by Hi-SNP high-throughput geneotyping in 843 patients with AITDs (516 Graves’ disease
(GD) and 327 Hashimoto's thyroiditis (HT)) and 677 healthy controls in Chinese Han

population.

diseases

» susceptibility

Results: Compared with controls, rs153109 displayed significant associations with GD in
allele and genotype frequencies (P =0.002 and P =0.008, respectively) and rs17855750
displayed significant associations with HT in allele frequencies (P = 0.02), whereas no
differences in genotype or allele frequencies were found between AITD patients and

controls at rs181206.

Conclusion: Our study, for the first time, showed the significant association of the /.27

gene SNPs with AITD.
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Introduction

In autoimmune thyroid diseases (AITDs), one of the
autoimmune diseases, cytokine-mediated immunity play
a key role during the pathogenesis and development (1).
AITDs are common endocrine autoimmune diseases with
prevalence of about 5% in the general population, and
iodine intake plays a different role in different regions
(2, 3, 4, 5). A recent study in China suggested that the
prevalence of AITD was 10.5% in men and 21.4% in
women (6). It is universally acknowledged that the
combined effects of genetic, environmental and immune
factors are involved in pathogenesis of AITDs. More and
more studies have shown that genetic susceptibility
is closely related to AITDs, and may play a key role in
the pathogenesis of AITDs and disease progression

(7, 8). AITDs mainly have two types of symptoms, Graves’
disease (GD) and Hashimoto’s thyroiditis (HT). HT is
the most common thyroid inflammation characterized
by abnormally elevated thyroglobulin antibodies
(TGAb) and thyroid peroxidase antibodies (TPOAb). It
causes hypothyroidism in the clinics and shows clinical
manifestations opposite to GD (9); HT is more common
in middle-aged women (10). The cause of HT is still
unclear, although family aggregation that often occurs in
generations of the same family has been identified in HT.
GD is one of the most common causes of hyperthyroidism
characterized by positive thyroid-stimulating hormone
(TSH) receptor antibodies (TRAb) and is an organ-
specific autoimmune disease with increased secretion of
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thyroid hormone (TH). TRAb can bind to TSH receptor on
the thyroid follicular cells and stimulate the production
of thyroid hormones (11). GD is more common in women
with the ratio of male to female of 1:4-6, particularly in
patients in the 20-40 years age group. We have previously
found that polymorphisms in some genes such as CTLA4
and PTPN22 (12, 13) were associated with GD.

Interleukin (IL)-27 (IL27) has an important role
in shaping Th cell responses and is involved in the
development of some autoimmune diseases (14, 15). IL27
is a member of IL-12/IL-6 family that includes Epstein-
Barr virus-induced gene 3 and IL27 p28 subunit, located
on chromosome 16pl1 (16), which is one of the crucial
candidate genes for the development and differentiation
of T cells. Nowadays, increasing evidences have confirmed
that polymorphisms of IL27 gene play significant
roles in some inflammatory diseases and autoimmune
diseases, such as inflammatory bowel disease (IBD) (14),
rheumatoid arthritis (RA) (17), Behcet’s disease (BD) (18)
and systemic lupus erythematosus (SLE) (19). A study has
shown that IL27 is upregulated in patients with active
IBD (20), but not in patients with type 1 diabetes (21).
Although IL27 is closely related to many autoimmune
inflammatory diseases, the relationship between IL27 and
AITD has not been well investigated. Hence, in this study,
we performed a controlled case study with a large sample
size to investigate the relationship between three IL27
SNPs (rs153109, rs181206 and rs17855750) and AITDs in
a Chinese Han population.

Methods
Patients and controls

A total of 843 patients with AITDs (516 GD and 327
HT) and 677 healthy controls were enrolled in the
study. AITD patients were recruited from Department
of Endocrinology, Jinshan Hospital of Fudan University.
The inclusion criteria of all patients have been described
previously (12, 22). Both GD and HT were diagnosed
according to the international diagnostic criteria (14).
The inclusion criteria for GD were hyperthyroidism,
decreased TSH level, toxic diffuse and positive for TRAD.
The inclusion criteria for HT were positive for TPOADb or
TGAD as well as diffuse hypoechogenicity on thyroid, and
with or without hypothyroidism. Common autoimmune
diseases were excluded in the controls according to disease
history and family history, such as SLE, RA, ankylosing
spondylitis, ulcerative colitis (UC), IBD, multiple sclerosis,

Sjogren’s syndrome and type 1 diabetes mellitus. The
control group had no history of thyroid diseases or other
autoimmune diseases. Controls with serious illness or
chronic inflammatory diseases were also excluded. The
healthy controls matched to the patients by geographic
area. The study was approved by the Ethics Committee
of Zhoupu Hospital and written informed consent was
obtained from all participants.

Genotyping

A standard protocol with 2mL peripheral blood from
each participant was used for DNA extraction (23, 24).
Genomic DNA was extracted from peripheral blood
leukocytes using standard procedures of the RelaxGene
Blood DNA System (Tiangen Biotech, Beijing, China).
Besides, the concentration of DNA samples and the
proportion of A260/A280 were measured using the
NanoDrop 2000 spectrophotometer (Thermo Scientific
Company). The IL27 SNPs were detected using Hi-SNP
high-throughput genotyping method (Shanghai Biowing
Applied Biotechnology CO. LTD, Shanghai, China).
The forward and reverse primers for amplification of
1s153109 were 5'-GACTGGGACTGGGACTCAGCAGG-3’

and 5’-CATGGCCTCTACAGAGCAGAAACACC-3,
respectively. The forward and reverse
primers for amplification of 1517855750
were 5’-CAAGCTCTCTCCCTGTCTTG-3’ and

5'-TGCATTAGGGGGACTTACAAAG-3, respectively. The
forward and reverse primers for amplification of rs181206
were  5-GGACCTTTCCTGACCATCTCCCTC-3'  and
5'-GCAGATCGCGGAGGTCCAG-3/, respectively.

Statistical analysis

The sample size calculation was performed with an expected
OR of 1.40. The sample size to make a sufficient power
over 80% required at least 331 cases and 265 controls for
rs153109, and at least 799 cases and 640 controls for both
rs181206 and rs17855750. The final sample size in our case-
control study led to a statistical power of over 95% to detect
a significant result. Hardy-Weinberg equilibrium (HWE)
was performed using y? test. STATA was used in statistical
analysis with oddsratios (ORs) and 95% confidence intervals
(95% CI). Chi-square test was utilized to compare the allele
and genotype frequencies between cases and controls. The
relationship between IL27 and AITDs was analyzed through
multiple comparison models, including allele model,
dominant model, recessive model, homozygous model and
additive model. Multivariate logistic regression analyses
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were also performed, and age and gender were used
as confounding factors. P value less than 0.05 was
considered significant.

Results
Subject features

Table 1 shows the baseline data of all participants in this
study. There were 843 AITD patients including 516 GD
and 327 HT individuals, respectively, and 677 control
individuals. Among the GD patients, 357 (69.19%) were
female and 159 (30.81%) were male. It's worth noting that
106 (20.54%) GD patients had family history of AITDs
and 82 (51.89%) had ophthalmopathy. In addition, 140
(27.13%), 239 (46.32%) and 33 (6.4%) GD patients had
degree I, IT and III goiter, respectively, and 104 (20.15%)
GD patients had no goiter. Among the HT patients,
276 (84.40%) were female and 51 (15.60%) were male.
In addition, 53 (16.21%) HT patients had family history
of AITDs, 76 (23.24%), 106 (32.42%) and 8 (2.44%)
HT patients had degree I, II and III goiter, respectively,
and 137 (41.90%) HT patients had no goiter. Among
the 677 healthy individuals, 405 (59.82%) were female
and 272 (40.18%) were male. The average age was
41.82+14.56 years old for GD patients, 41.84+14.52 years
old for HT patients and 39.48+9.10 years old for healthy
controls. There were no significant differences in age and
gender among the GD patients, HT patients and healthy
controls (P<0.05). No deviation from the HWE was

observed for rs153109, rs181206 and rs17855750 in the
healthy controls (P>0.05).

Association between rs153109 and AITDs

The genotyping results for all patients and controls are
summarized in Table 2. The genotype frequencies of TT,
TC and CC in 15153109 polymorphism were 41.99%,
46.38% and 11.63% in AITD patients and 38.26%, 47.56%
and 14.18% in the healthy controls, respectively (Table 2).
The genotype frequencies of TT, TC and CC in 15153109
polymorphism were 45.35%, 45.35% and 9.30% in GD
patients and 36.70%, 48.01% and 15.29% in HT patients,
respectively. These results showed that there was no
statistically significant difference between AITD patients
and healthy controls in both genotype distribution
(P=0.189) and allele frequencies of rs153109 (P=0.073).
It’'s worth noting that there were significant differences
in the genotype distribution of rs153109 between GD
patients and healthy controls (P=0.008) and allele
frequencies of rs153109 (P=0.002). By contrast, there
were no statistically significant differences in genotype
distribution between HT patients and healthy controls
(P=0.844) and allele frequencies of rs153109 (P=0.564).
The ORs of the associations of rs153109 of IL27 gene
with AITDs before and after adjusting for confounders
(age and gender) clearly show that (1) no significant
association between rs153109 of IL27 and AITDs was
observed under all comparison models (Table 3, P>0.05),
(2) no significant association between rs153109 of IL 27

Table 1 Baseline clinical and demographics features of patients enrolled in the study.

Items GD HT Controls
Number 516 327 677
Gender

Male 159 (30.81%) 51 (15.60%) 272 (40.18%)

Female 357 (69.19%) 276 (84.40%) 405 (59.82%)
Age (years) 41.82+14.56 41.84+14.52 39.48+9.10
Goiter

No goiter 104 (20.15%) 137 (41.90%) -

Grade | goiter 140 (27.13%) 76 (23.24%) -

Grade Il goiter 239 (46.32%) 106 (32.42%) -

Grade Il goiter 33 (6.4%) 8 (2.44%) -
Family history

(+) 106 (20.54%) 53 (16.21%) -

(=)
Ophthalmopathy

(+)

(=)

410 (79.46%)

82 (51.89%)
434 (84.11%)

274 (83.79%)

3(0.92%)
324 (99.08%)

GD, Graves' disease; HT, Hashimoto's thyroiditis.
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Table 2 Allele frequencies and genotype distribution of IL-27 polymorphisms in AITD patients and healthy controls.

Gene/SNP Controls AITD P value GD P value HT P value
IL27 n (%) n (%) AITD vs Control n (%) GD vs Control n (%) HT vs Control
rs153109
T 840 (62.04) 1099 (56.18) 0.073 702 (68.02) 0.002 397 (60.70) 0.564
@ 514 (37.96) 587 (34.82) 330(31.98) 257 (39.30)
T 259 (38.26) 354 (41.99) 0.189 234 (45.35) 0.008 120 (36.70) 0.844
TC 322 (47.56) 391 (46.38) 234 (45.35) 157 (48.01)
CcC 96 (14.18) 98 (11.63) 48 (9.30) 50 (15.29)
rs181206
T 1233 (91.06) 1545 (91.64) 0.575 946 (91.67) 0.604 599 (91.59) 0.696
C 121 (8.94) 141 (8.36) 86 (8.33) 5(8.41)
T 564 (83.31) 707 (83.87) 0.464 432 (83.72) 0.327 275 (84.10) 0.906
TC 105 (15.51) 131 (15.54) 82 (15.89) 49 (14.98)
CC 8(1.18) 5(0.59) 2(0.39) 3(0.92)
rs17855750 327
T 1230 (90.84) 1501 (89.03) 0.100 928 (89.92) 0.449 573 (87.61) 0.02
G 124 (9.16) 185(10.97) 104 (10.08) 1(12.39)
TT 560 (82.72) 665 (78.89) 0.125 413 (80.04) 0.068 252 (77.06) 0.087
TG 110 (16.25) 171 (20.28) 102 (19.77) 9(21.10)
GG 7 (1.03) 7 (0.83) 1(0.19) 6(1.84)

AITD, autoimmune diseases; GD, Graves' disease; HT, Hashimoto's thyroiditis.

gene and AITDs was observed after adjustment for age
and gender (Table 3), (3) a significant association of IL27
rs153109 with GD was observed under the allele model
(OR=0.76, 95% CI 0.64-0.91, P=0.002), dominant model
(OR=0.75, 95% CI 0.59-0.94; P=0.014), recessive model
(OR=0.62, 95% CI 0.43-0.90, P=0.011) and homozygous
model (OR=0.74, 95% CI 0.61-0.90, P=0.003) (Table 4)
and (4) no significant association between rs153109 of

IL27 gene and HT was observed under all comparison
models (Table 5, P>0.05). Multivariate logistic regression
analyses indicate that 1rs153109 of IL27 gene is
significantly associated with GD (Table 4), but not with
AITDs and HT (Tables 3 and 5). Subgroup analysis in
GD patients with ophthalmopathy suggested that there
was an obvious difference in the genotype distribution
and allele frequencies of rs153109 between GD patients

Table 3 0Odds ratios (ORs) of the associations of three polymorphisms in /L27 gene with AITDs before and after adjusting for

confounders (age and gender).

Unadjusted estimates

Adjusted estimates?

Comparison models OR (95% Cl) P values OR (95% Cl) Pvalues
rs153109
Allele model 0.87 (0.75-1.01) 0.071 0.86 (0.74-1.00) 0.053
Dominant model 0.86 (0.70-1.05) 0.140 0.84 (0.68-1.03) 0.097
Recessive model 0.80 (0.59-1.08) 0.138 0.79 (0.58-1.08) 0.140
Homozygous model 0.86 (0.74-1.02) 0.077 0.85(0.72-1.01) 0.063
Additive model 0.89 (0.71-1.10) 0.287 0.87 (0.69-1.08) 0.203
rs181206
Allele model 0.93(0.72-1.20) 0.578 0.91 (0.71-1.18) 0.487
Dominant model 0.96 (0.73-1.26) 0.770 0.94 (0.71-1.24) 0.640
Recessive model 0.50(0.16-1.53) 0.225 0.52 (0.16-1.63) 0.260
Homozygous model 0.71 (0.40-1.24) 0.224 0.72 (0.41-1.27) 0.255
Additive model 1.00 (0.75-1.32) 0.973 0.97 (0.73-1.28) 0.817
rs17855750
Allele model 1.23(0.96-1.56) 0.098 1.22 (0.96-1.56) 0.111
Dominant model 1.28 (0.99-1.66) 0.061 1.28 (0.98-1.66) 0.070
Recessive model 0.80 (0.28-2.30) 0.680 0.80 (0.27-2.35) 0.682
Homozygous model 0.92 (0.54-1.55) 0.749 0.91 (0.53-1.57 0.743
Additive model 1.31(1.00-1.71) 0.046 1.30 (1.00-1.71) 0.054

2Age and gender were adjusted in the multivariate logistic regression analyses.
95% Cl, 95% confidence interval; AITD, autoimmune diseases; OR, odds ratio.
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Table 4 Odds ratios (ORs) of the associations of three polymorphisms in /L27 gene with GD before and after adjusting for
confounders (age and gender).

Unadjusted estimates Adjusted estimates?
Comparison models OR (95% Cl) Pvalues OR (95% Cl) Pvalues
rs153109
Allele model 0.76 (0.64-0.91) 0.002 0.76 (0.64-0.90) 0.002
Dominant model 0.75(0.59-0.94) 0.014 0.74 (0.58-0.93) 0.011
Recessive model 0.62 (0.43-0.90) 0.011 0.62 (0.43-0.90) 0.012
Homozygous model 0.74 (0.61-0.90) 0.003 0.74 (0.61-0.90) 0.003
Additive model 0.80 (0.63-1.03) 0.080 0.79 (0.62-1.01) 0.061
rs181206
Allele model 0.93(0.70-1.24) 0.606 0.91 (0.68-1.22) 0.537
Dominant model 0.97 (0.71-1.32) 0.849 0.95(0.70-1.30) 0.751
Recessive model 0.33(0.69-1.54) 0.157 0.34 (0.07-1.61) 0.174
Homozygous model 0.57 (0.26-1.24) 0.158 0.58 (0.27-1.27) 0.171
Additive model 1.02 (0.74-1.40) 0.904 1.00(0.73-1.37) 0.981
rs17855750
Allele model 1.12(0.84-1.47) 0.443 1.12(0.85-1.48) 0.429
Dominant model 1.19 (0.89-1.60) 0.237 1.19(0.89-1.61) 0.241
Recessive model 0.19(0.02-1.52) 0.116 0.21 (0.02-1.69) 0.141
Homozygous model 0.44 (0.15-1.26) 0.125 0.46 (0.16-1.33) 0.155
Additive model 1.26 (0.93-1.69) 0.132 1.25(0.93-1.70) 0.141

2Age and gender were adjusted in the multivariate logistic regression analyses.
95% Cl, 95% confidence interval; GD, Graves' disease; OR, odds ratio.

without ophthalmopathy and controls (P=0.007 and  Association between rs181206 and AITD

P=0.004 respectively; Supplementary Table 1, see section

on supplementary data given at the end of this article). It is clear from Table 2 that there was (1) no significant
Subgroup analysis by gender also found that rs153109 was  difference between AITD patients and healthy controls
significantly associated with GD in females for both the  in both genotype distribution (P=0.464) and allele
genotype distribution (P=0.024) and the allele frequencies  frequency of IL27 15181206 (P=0.575), (2) no significant
(P=0.007) (Supplementary Tables 2 and 3). difference between GD patients and healthy controls

Table 5 Odds ratios (ORs) of the associations of three polymorphisms in /L27 gene with HT before and after adjusting for
confounders (age and gender).

Unadjusted estimates Adjusted estimates?®
Comparison models OR (95% Cl) Pvalues OR (95% Cl) P values
rs153109
Allele model 1.06 (0.87-1.28) 0.563 1.04 (0.85-1.28) 0.681
Dominant model 1.07 (0.81-1.40) 0.633 1.04 (0.78-1.39) 0.777
Recessive model 1.09 (0.75-1.58) 0.640 1.18 (0.74-1.60) 0.684
Homozygous model 1.06 (0.87-1.30) 0.571 1.05 (0.85-1.29) 0.664
Additive model 1.05 (0.79-1.40) 0.729 1.03 (0.76-139) 0.842
rs181206
Allele model 0.94 (0.68-1.30) 0.702 0.95 (0.68-1.34) 0.780
Dominant model 0.94 (0.66-1.35) 0.752 0.95 (0.66-1.38) 0.807
Recessive model 0.77 (0.20-2.94) 0.707 0.85 (0.21-3.40) 0.818
Homozygous model 0.88 (0.45-1.71) 0.700 0.92 (0.64-1.84) 0.814
Additive model 0.96 (0.66- 1.38) 0.816 0.96 (0.66-1.41) 0.84
rs17855750
Allele model 1.39 (1.04-1.87) 0.028 1.37(1.01-1.87) 0.046
Dominant model 1.42(1.03-1.97) 0.033 1.39(0.99-1.95) 0.059
Recessive model 1.79 (0.60-5.37) 0.299 1.95 (0.60-6.34) 0.269
Homozygous model 1.38 (0.80-2.40) 0.251 1.43(0.79-2.60) 0.236
Additive model 1.40 (1.00-1.95) 0.052 1.35(0.95-1.91) 0.093

2Age and gender were adjusted in the multivariate logistic regression analyses.
95% Cl, 95% confidence interval; HT, Hashimoto's thyroiditis; OR, odds ratio.
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in both the genotype distribution (P=0.327) and allele
frequencies of rs181206 (P=0.604) and (3) no significant
difference between HT patients and healthy controls
in the genotype distribution (P=0.906) and the allele
frequency of rs181206 (P=0.696).

Table 3 shows no significant association of IL27
rs181206 with AITDs under all comparison models before
and after adjustment for age and gender (P>0.05). Tables 4
and 5 show no association between IL27 rs181206 and
GD or HT under all comparison models (P>0.05).

Association between rs17855750 and AITD

Table 2 shows that the allele frequencies of T and G in
rs17855750 polymorphism were 89.03% and 10.97% in
AITD patients, 90.84% and 9.16% in healthy controls,
89.92% and 10.08% in GD patients, and 87.61% and
12.39% in HT patients, respectively (Table 2). Our
results show that the allele frequencies of rs17855750
were statistically and significantly different between HT
patients and healthy controls (P=0.02).

A mild association of IL27 1517855750 with AITDs
was observed in additive model before adjustment for
age and gender (Table 3, P=0.046). But there was no
significant difference in both genotype distribution and
allele frequencies of rs17855750 between GD patients and
healthy controls (Table 4, P>0.05). However, as shown in
Table 5, a significant association of IL27 1517855750 with
HT was observed under the allele model (OR=1.39, 95% CI
1.04-1.87, P=0.028) and dominant model (OR=1.42, 95%
CI 1.03-1.97; P=0.033). Multivariate logistic regression
analyses show that the association was still significant after
adjustment for age and gender in allele model (OR=1.37,
95% CI 1.01-1.87; P=0.046) (Table 5). In addition, Table 5
shows a slight but not significant association between
1s17855750 of IL27 and HT in additive model before
adjustment (OR=1.40; 95% CI 1.00-1.95; P=0.052).
Subgroup analysis by gender found that rs17855750 was
mildly associated with HT in females for both the genotype
distribution (P=0.042) and allele frequencies (P=0.023),
which suggested that rs17855750 was possibly involved in
the pathogenesis of HT, but the association in males was
insignificant (Supplementary Tables 2 and 3). Outcomes of
subgroup analyses stratified by family history and goiter
degree are shown in the Supplementary Tables 4, 5, 6 and 7.

Discussion

Our study explored the association of three SNPs of IL27
in autoimmune thyroid disease and found that both

genotype frequency and allele frequency of rs153109 has
a strong correlation with GD. In addition, rs17855750 has
a correlation with HT in both allele and dominant models,
while rs181206 has no significant positive relationship
with GD and HT.

To the best of our knowledge, the present study
is the first on the association of IL27 polymorphism
with GD predisposition. With the advancement of
modern medicine, although the pathogenesis of GD
has gradually surfaced, due to its complexity, it has not
yet been accurately determined. It is generally believed
that interactions between environment and genes play
a crucial role in the pathogenesis of GD. Although
many genes have been reported to be associated with
the susceptibility of GD, there is no well-recognized
report to date. The polymorphisms of IL27 gene has
been extensively studied in many autoimmune diseases
on account of IL27, which is a critical cytokine that
functions as a mediator between the innate and adaptive
immune system (25). As we all know, GD is closely
related to the abnormal activation of T lymphocytes,
and IL27 is a proinflammatory cytokine that plays an
essential role in transcriptional activation and regulation
of T lymphocytes (26). IL27, a special IL-12/IL-6 family
cytokine, is a heterodimeric cytokine mainly produced by
antigen-presenting cells, including DCs and monocytes/
macrophages (27). IL27 is a pleiotropic cytokine that has
multiple roles in immune function. IL27 has significant
antitumor activity because it enhances antitumor
immunity by regulating NK cell activity, with strong
direct anti-antigen and anti-metastatic effects (28), and
may play a key role in the antitumor immune response
by regulating the production of T helper 1 (Th1)/Th2 bias
and regulatory T cells (Treg) (29). IL27 induces cytotoxic
T lymphocyte production by inducing transcription
factor T-bet and cytotoxic effect granzyme B and perforin
expression (30). A previous study pointed out that IL-27R-
deficient mice develop profound or fatal T-cell-mediated
pathology without modulating 1127 signaling (31). IL27
was viewed as a proinflammatory cytokine before, due
to its support to the development of interferon (IFN)-
secreting T helper cells (Th). However, IL27 has recently
been shown to act as a negative regulator of ongoing
immune responses during infection and autoimmune
inflammation because it can limit the production of
proinflammatory cytokines by CD4 T cells including I[FN
and resist the role of IL-6 (32). Therefore, we examined the
association of IL27 gene with several autoimmune and
inflammatory diseases, analyzed the contribution of three
potentially functional SNPs of IL27 and demonstrated a
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clear association between IL27 polymorphisms and GD
susceptibility.

Previous studies showed that rs153109, rs17855750
and 15181206 of IL27 gene displayed significant
associations with dilated cardiomyopathy (DCM) (33),
atrial fibrillation (AF) (33), allergic rhinitis (34), pre-
eclampsia (35) and renal cell carcinoma (RCC) (36). Thyroid
autoimmunity is frequently related to polyglandular
endocrine syndromes (37, 38). The number of AITD
patients with autoimmune polyglandular syndromes in
our study was not very common, and the information
above was not recorded in detail, so the relationship
between autoimmune polyglandular syndromes and
IL27 SNPs could not be analyzed. Currently, there are
no studies on the relationship between autoimmune
polyglandular syndromes and IL27 polymorphisms,
and more studies are needed to explore the relationship
between them in the future. Existing studies reported that
1s153109 AG and AG/GG genotypes, 1517855750 GT and
GT/GG genotypes of IL27 gene significantly increased the
risk of PTC, both rs153109 and rs17855750 of IL27 gene
contributed to the increased risk of PTC (22). Moreover,
there is another study which showed that rs153109 of
IL27 gene may be associated with the decreased risk for
lymph node metastasis of PTC (39). In our present study,
rs153109 locus shows a strong correlation with GD and
rs17855750 locus shows a significant correlation with HT,
but there is no significant association between rs181206
and AITDs including GD and HT.

We have previously shown that thyroid-stimulating
hormone receptor (TSHR) (40), CD40 (13), microRNA (23)
and IL17 (41) are associated with the pathogenesis of GD
and found that polymorphisms of PTPN22 and CTLA4 are
associated with the pathogenesis of GD, suggesting that
genetic polymorphism plays a key role in the pathogenesis
and progression of GD (12, 13). Signal transducer and
activator of transcription 3 (STAT3) 153816769 and
15744166 have been shown to be associated with AITD risk
and thyroid antibody levels in the Polish population (42).
In this study, we further demonstrate a clear association
between polymorphism of IL27 and AITDs, and provide
genetics evidence for the role of IL27 in the pathogenesis
of GD. Though our study indicated IL27 rs153109 locus
is a susceptible factor to GD and rs17855750 locus is a
susceptible factor to HT, the molecular mechanisms
underlying the roles of IL27rs153109 and IL27 1517855750
in autoimmune diseases are still unclear. Moreover,
IL-23/IL-17 axis plays a crucial role in the pathogenesis
of inflammatory and autoimmune diseases (43). There
is a study which suggested that the rs2275913 of the

IL17/IL23R pathway is associated with rheumatic heart
disease (RHD) in South Indian populations (44). The
associations found in the rs11209026 of IL23R and
the rs187238 of IL18 genes suggest that a genetically
determined high activity of the IL23/IL17 pathway was
associated with increased risk of ankylosing spondylitis
(45). Yu et al. confirmed the association of SNPs of IL23R
and IL17A with UC risk in Chinese Han population (46).

Although our study confirms that [L27 has a
significant association with GD, there are still limitations
in this study. First, our study found for the first time that
the genetic susceptibility of IL27 is clearly associated with
GD in Asian populations, but whether it is also true in
other ethnic groups needs to be further explored with
large sample size. Second, this study only evaluated the
association between IL27 gene SNPs and GD susceptibility,
and did not analyze the role of IL27 gene SNPs in
predicting treatment outcomes. Third, our study tested
only three potential SNP sites of IL27 in GD patients and
healthy controls. The association of other SNP sites with
GD needs to be further evaluated.

In conclusion, this is the first identification of the
association of IL27 rs153109 with GD and rs17855750
with HT. Our findings add new data on the genetic
contribution to GD susceptibility and support the crucial
role of IL27 in GD pathogenesis. However, further
researches are warranted to elucidate the molecular
mechanisms underlying the relationship between IL27
and GD.
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