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Abstract: Aims: The present study is to investigate the effect of microRNA-146a (miR-146a) and ethnic factor in
the occurrence of cervical cancer in Uygur women in Xinjiang Uygur Autonomous Region. Methods: A total of 620
pieces of cervical tissues were obtained between September 2010 and September 2013, including 208 cases of
cervicitis, 207 cases of cervical intraepithelial neoplasia, and 205 cases of cervical cancer. The relative expression
of miR-146a in tissues was measured using quantitative real-time polymerase chain reaction. Polymerase chain re-
action - restriction fragment length polymorphism was used to determine the genotypes of miR-146a (rs2910164).
Differences between two groups and multiple groups were compared using t-test and one-factor analysis of vari-
ance, respectively. Comparison of genotype compositions and genetic balance examinations were performed using
X2 test. Results: Uygur women had earlier age of marriage, more times of pregnancy, and more childbirths than Han
women. The miR-146a (rs2910164) genotype composition was significantly different between Uygur and Han, with
the ratio of GG genotype in Uygur being higher than that in Han. Logistic regression analysis showed that miR-146a
(rs2910164) genotypes were significantly correlated to ethnic factor and tumor sizes. The expression of miR-146a
was elevated in cervical intraepithelial neoplasia and cervical cancer, especially for Uygur women, with the GG
genotype being the most highly expressed. Conclusions: The miR-146a (rs2910164) polymorphism is significantly
correlated to ethnic factor and tumor diameters. miR-146a has differential expression in cervical tissues. Allele G
of miR-146a (rs2910164) is related to the high expression of miR-146a, and the progression of cervical cancer.
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cerous cervical lesions and cervical cancer.
However, some other studies show that the
pathologic mechanism of cervical cancer is

Introduction

Cervical cancer is the second commonest

malignant tumor in women, with 530 thousand
new cases occurring each year in the world [1].
The morbidity and mortality of cervical cancer
are very high in Xinjiang Uygur women, and
become the most important health issue at
present [2-4]. Epidemiological studies show
that the occurrence of cervical cancer is closely
related to early childbirth, multiple child birth,
high-risk sex partner and suppression of
immune function, and the risk for cervical can-
cer is enhanced as the times of childbirth are
increased [5]. Human papilloma virus (HPV)
infection, especially high-risk continuous infec-
tion, is recognized as the main cause of precan-

also related to genetic variation [6].

MicroRNA (miRNA or miR) is a kind of endoge-
nous non-coding single-strand RNA with 22
nucleotides. It widely exists in eukaryotic cells
and participates in the regulation of gene
expression by inducing degradation or inhibiting
translation of target mMRNA [7]. miR-146a exhib-
its differential expression in lung cancer [8],
hepatic ischemia-reperfusion injury [9], and
myasthenia gravis [10]. In addition, miR-146a
(rs2910164) gene polymorphism is related to
the occurrence and development of papillary
thyroid carcinoma [11] and prostate cancer


http://www.ijcep.com

miR-146a and cervical cancer in Uygur women

[12]. In the present study, we investigate the
specific expression of miR-146a in the cervical
tissues from Uygur and Han women residing in
Xinjiang Uygur Autonomous Region, and the
relationship of miR-146a (rs2910164) gene
polymorphism to the occurrence and develop-
ment of cervical cancer.

Materials and methods
Patients

A total of 620 pieces of cervical tissues were
obtained from Uygur and Han patients admit-
ted in the Department of Pathology, The First
Affiliated Hospital of Xinjiang Medical University
from September 2010 to September 2013. The
620 tissue samples included 208 cases of cer-
vicitis (control), 207 cases of cervical intraepi-
thelial neoplasia (CIN), and 205 cases of cervi-
cal cancer. The pathological sections were
independently reviewed by two experienced
pathologists. The inclusion criteria were: sexual
life history; Uygur and Han patients with patho-
logical diagnosis of cervicitis, CIN or cervical
cancer; complete clinical and pathological
data; no chemotherapy or radiotherapy before
surgery. Exclusion criteria were: other types
of malignant tumors; autoimmune diseases;
pregnancy or lactation. All procedures were
approved by the Ethics Committee of Xinjiang
Medical University. Written informed consents
were obtained from all patients or their
families.

Polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP)

DNA was extracted using DNeasy FFPE Kit
(Qiagen, Hilden, Germany) according to the
manufacturer’'s manual. DNA concentration
and purity were determined by NANODROP
1000 (Thermo Fisher Scientific, Waltham, MA,
USA). C1000 Thermal Cycler (Bio-Rad, Hercules,
CA, USA) was used for PCR. Polymerase chain
reaction (PCR) system (25 pl) included 2x Taq
PCR Master mix (12.5 pl) (Lifefeng Biotech Co.,
Ltd., Wuhan, China), forward primer (0.5 ul),
reverse primer (0.5 pl), template DNA (2.5 pl)
and water (9 ul). miR-146a primer sequences
were: forward, 5-TTC CAT GGG TTG TGT CAG
TGT CAG ACG T-3’; reverse, 5-TTT CTC ACA GGA
ACT CAC ACT CCT T-3. PCR conditions were:
95°C for 3 min; 95°C for 10 s; 34 cycles of
59.0°Cfor 30 sand 72°C for 30 s; 72°C for 10
min; 4°C forever. Digestion reaction system
(25 ul) was composed of Sac | enzyme (0.5 pl)
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(NEW ENGLAND BiolLabs, Ipswich, MA, USA),
1x NEBuffer (2.5 ul), PCR product (10 ul)
and double-distilled water (12 pl). The system
was incubated at 37°C overnight (Model DNP-
9082, lJinghong Laboratory Instrument Co.,
Ltd., Shanghai, China). The digestion product
was subject to 3% agarose gel electrophoresis
(100 V, 110 mA, 60 min) for genotyping analy-
sis. The gels were imaged by Universal Hood Il
(Bio-Rad, Hercules, CA, USA).

Reverse transcription PCR (RT-PCR) and quan-
titative real-time PCR (qRT-PCR)

Total RNA was obtained using RNeasy FFPE
Kit (Qiagen, Hilden, Germany) according to the
manufacturer’'s manual. RNA concentration
and purity were determined by NANODROP
1000 (Thermo Fisher Scientific, Waltham, MA,
USA). The integrity of RNA was examined using
1% denaturing agarose gel electrophoresis.

For RT-PCR system (Thermo Scientific, Walth-
am, MA, USA), total RNA (200 ng), buffer (4 pl),
dNTP (2 ul), RNase inhibitor (1 ul), M-MuLV
reverse transcriptase (1 ul), and reverse tran-
scription primer (1 pl) were added before addi-
tion of water to reach a total volume of 20 ul.
The reaction condition was: 42°C for 60 min
and 70°C for 5 min. The cDNA was stored at
-20°C. Reverse transcription primers for miR-
146a were specific stem-loop primers with a
sequence of 5’-GTC GTA TCC AGT GCA GGG TCC
GAG GTA TTC GCA CTG GAT ACG ACA ACC C-3
(Sangon Biotech, Shanghai, China). Reverse
transcription reaction of U6 was carried out
using Oligo (dT) (0.5 ug/ul) (Sangon Biotech,
Shanghai, China).

The iQ5 Multicolor Real-Time PCR Detecter
System (Bio-Rad, Hercules, CA, USA) was used
for gqRT-PCR. The system of qRT-PCR (25 pl)
was composed of 2x SYBR Green | Master
mix (12.5 pl) (Thermo Scientific, Waltham, MA,
USA), forward primer (1 ul), reverse primer (1
pl), reverse transcription product (3 ul) and
water (7.5 pl). miR-146a primers were: forward,
5-AGC AGT GAG AAC TGA ATT CCA T-3’; reverse,
5-GTG CAG GGT CCG AGG T-3. U6 primers
were: forward, 5’-CTC GCT TCG GCA GCA CA-3’;
reverse, 5-AAC GCT TCA CGA ATT TGC GT-3’
(Sangon Biotech, Shanghai, China). qRT-PCR
conditions were: 95°C for 3 min; 40 cycles of
95°C for 10 s and 52.8°C for 30 s; 81 cycles of
55°C for 10 s and 95°C for 10 s. Each sample
was tested in triplicate. Ct values were deter-
mined by the number of cycles for the reaction
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Table 1. Maternity information analysis

Z:SSLCS Groups Cervicitis group CIN group Cervgzﬁsncer X2 P

Han Age of marriage <20 3.1% (5/163) 2.9% (4/138) 4.3% (5/116) 0.550 0.759
>20 96.9% (158/163) 97.1% (134/138) 95.7% (111/116)

Uygur <20 24.4%(10/41) 32.8% (22/67) 83.5% (71/85) 50.757 < 0.001

=220 75.6% (31/41)

67.2% (45/67)  16.5% (14/85)

Han  Times of pregnancy <6 96.7% (146/151) 100.0% (136/136) 92.2% (106/115) 7.223  0.027
>6  3.3%(5/151) 0.0% (0/136) 7.8% (9/115)

Uygur <6 90.0%(36/40)  82.1% (55/67)  57.8% (48/83) 13.114 0.001
>6  10.0% (4/40) 17.9% (12/67)  42.2% (35/83)

Han Parity 13 98.6% (140/142) 97.8% (131/134) 92.8% (103/111) 7.465 0.024
>4 1.4%(2/142) 2.2% (3/134) 7.2% (8/111)

Uygur 13 97.4%(37/38)  75.0% (45/60)  52.4% (43/82) 24.181 <0.001
>4 2.6%(1/38) 25.0% (15/60)  47.6% (39/82)

Han Vaginal delivery 85.2% (121/142)
Caesarean 14.8% (21/142)

Uygur Vaginal delivery 94.7% (36/38)
Caesarean 5.3% (2/38)

85.8% (115/134) 93.7% (104/111) 2.954 0.228

14.2% (19/134) 6.3% (7/111)
100% (60,/60) 95.1% (78/82) 1.570 0.456
0% (0/60) 4.9% (4/82)

Note: In cervicitis group, 2 and 14 Han women were unmarried and never pregnant, respectively, while 2 and 3 Uygur women
were unmarried and never pregnant, respectively; in CIN group, 2 and 4 Han women were unmarried and never pregnant,
respectively, while all Uygur women were married and used to be pregnant; in cervical cancer group, 3 and 4 Han women were
unmarried and never pregnant, respectively, while 1 and 3 Uygur women were unmarried and never pregnant, respectively.

CIN, cervical intraepithelial neoplasia.

to reach set fluorescence intensity thresholds.
N = 222Ct was used to determine the expression
levels of miR-146a, where AACt = (Ct
Ct ) - (average Ct

U6/ cervical cancer

miR-146a
mir-146a ~ AVETAEE Ctue)

cervicitis”
Statistical analysis

The results were analyzed using SPSS 17.0
software (IBM, Armonk, NY, USA). The data
were expressed as means * standard devia-
tion. Differences between two groups and mul-
tiple groups were compared using t-test and
one-factor analysis of variance, respectively.
Comparison of genotype compositions and
genetic balance examinations were performed
using x2 test.

Results

Uygur women have earlier age of marriage,
more times of pregnancy, and more childbirths
than Han women

To acquire basic knowledge about the condi-
tions of the patients, their maternity informa-
tion was compared among cervicitis, CIN and
cervical cancer groups. The data showed sig-
nificant differences in age of marriage, times of
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pregnancy, and parity among the three groups
(P < 0.05), but no significant difference in
means of delivery among the three groups (P >
0.05). In addition, there was no significant dif-
ference in ages between Uygur and Han women
(P > 0.05). Compared with Han women, Uygur
women had lower age of marriage, more times
of pregnancy and parity, and higher percentage
of vaginal delivery (P < 0.05) (Table 1). The
results indicate that Uygur women have earlier
age of marriage, more times of pregnancy, and
more childbirths than Han women.

miR-146a (rs2910164) genotype composition
is significantly different between Uygur and
Han, with the ratio of GG genotype in Uygur
being higher than that in Han

For the analysis of miR-146a (rs2910164)
genotyping, PCR-RFLP was performed. After
Sac | digestion, there were three types of DNA
fragments: the type of fragment with 147 bp
band corresponded to GG genotype; the type of
fragments with 122 bp and 25 bp bands (not
shown) corresponded to CC genotype; the type
of fragments with 147 bp, 122 bp and 25 bp
bands (not shown) corresponded to CG geno-
type (Figure 1). The composition of genotypes
of miR-146a (rs2910164) showed no signifi-
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GGCGCG CCCGGGCGCGCG CG GGCC GGCCGGGGCG

Figure 1. Examples of genotyping of miR-146a (rs2910164). The digestion
product was subject to 3% agarose gel electrophoresis (100 V, 110 mA, 60 min)
for genotyping analysis. The gels were imaged by Universal Hood Il (Bio-Rad,

Hercules, CA, USA).

Table 2. Composition of genotypes of miR-146a
(rs2910164)

Ethnic groups
Genotypes X2 P
Han (N %) Uygur (N %)

GG 67 (15.8%) 76 (38.8%) 57.927 <0.001
cC 137 (32.2%) 19 (9.7%)

CG 220 (52.0%) 101 (51.5%)

Total 424 (100%) 196 (100%) - -

cant difference among cervicitis group, CIN
group and cervical cancer group in Han or Uygur
women (For Han, x> = 6.557, P = 0.161; for
Uygur, x? = 0.126, P = 0.998). Of note, the miR-
146a (rs2910164) genotype composition was
significantly different between Han and Uygur
(x?=57.927, P < 0.001), with the percentage of
GG genotype in Uygur being significantly higher
than that in Han, and the percentage of CC gen-
otype in Uygur being significantly lower than
thatin Han (Table 2). For miR-146a (rs2910164)
in Uygur women, allele G accounted for 64.55%,
while allele C accounted for 35.45%. For miR-
146a (rs2910164) in Han women, allele G
accounted for 41.8%, while allele C accounted
for 58.2%. The results suggest that miR-146a
(rs2910164) genotype composition is signifi-
cantly different between Uygur and Han, with
the ratio of GG genotype in Uygur being higher
than that in Han.

The selected Uygur and Han populations are
representative of the whole ethnic groups of
Uygur and Han according to Hardy-Weinberg
equilibrium

To examine whether bias exists in the selection
of control population of Han or Uygur women,
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Hardy-Weinberg  equilibri-
um examination was per-
formed. After comparing
the observed values of miR-
146a (rs2910164) geno-
types for Uygur and Han in
the three groups with theo-
retical values, no statisti-
cally significant difference
was found (P > 0.05). The
data indicate that the
selected Uygur and Han
populations are represen-
tative of the whole ethnic
groups of Uygur and Han.

miR-146a (rs2910164) genotypes are signifi-
cantly correlated to ethnic factor and tumor
sizes

To study the relationship of miR-146a (rs-
2910164) gene polymorphism with age, ethn
ic factor, pathological types, invasion depth,
lymph node metastasis, uterine transfer, or
intervascular invasion, Logistic regression anal-
ysis was performed. The data showed that miR-
146a (rs2910164) gene polymorphism is cor-
related with ethnic factor and the diameter of
tumors. GG/CG genotypes are significantly cor-
related to Uygur (OR = 3.332, 95% CI: 1.411-
7.868) and tumor diameter that was greater
than 4 cm (OR = 3.792, 95% Cl: 1.162-12.376)
(Table 3). The result suggests that miR-146a
(rs2910164) genotypes are significantly corre-
lated to ethnic factor and tumor sizes.

Expression of miR-146a is elevated in CIN and
cervical cancer, especially for Uygur women,
with the GG genotype being the most highly
expressed

To investigate the relationship between miR-
146a (rs2910164) gene polymorphism and
relative expression of miR-146a, we deter-
mined the levels of miR-146a in cervical tis-
sues from 163 cases. The data showed that
the expression of miR-146a was elevated as
the severity of cervical lesions was aggravated,
and miR-146a expression in CIN and cervical
cancer groups was higher than that in cervicitis
group (P < 0.01) (Figure 2). In cervical cancer
group, the levels of miR-146a in Uygur were sig-
nificantly higher than those in Han (Z = -2.008,
P =0.045) (Table 4). The levels of GG genotype
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Table 3. miR-146a (rs2910164) gene polymorphism and the pathologic

characteristics of cervical cancer

than that in Han wom-
en (16.1%) [13]. There-

Genotypes

Groups
GG/CG cc

fore, genetic suscepti-

Ethnic groups  Han 74 (62.2%) 45 (37.8%)
Uygur 78 (90.7%) 8(9.3%)
Tumor diameter <4 cm 123 (71.5%) 49 (28.5%)

=24cm 29 (87.9%) 4(12.1%) 3.792(1.162-12.376)

OR (95% ClI) P bility and features of
social life may be im-

1.000 0.006 portant reasons for the
3.332(1.411-7.868) high incidence of cervi-
1.000 0.027 cal cancer in Xinjiang

Uygur women. The pre-

Note: OR, odd ratio; Cl, confidence interval.

b
x_

-----

Relative expression
of miR-146a in Han

0 T T T
Cervicitis CIN Cervical cancer

w

Relative expression
of miR-146a in Uygur
-9

Cervicitis CIN

Cervical cancer

Figure 2. Relative expression of miR-146a in cervical
tissues from (A) Han and (B) Uygur. gRT-PCR was per-
formed to measure the levels of miR-146a. For Han
women, 26, 60 and 15 cases were included in the
cervicitis, CIN and cervical cancer groups, respec-
tively. For Uygur women, 9, 39 and 14 cases were
included in the cervicitis, CIN and cervical cancer
groups, respectively. *P < 0.001 compared with cer-
vicitis group. CIN, cervical intraepithelial neoplasia.

of miR-146a in CIN and cervical cancer groups
were significantly higher than that of CC geno-
type (t., = 6.649, P=0.014; tervical cancer = 4,971,
P = 0.040) (Table 5). The results suggest that
the expression of miR-146a is elevated in CIN
and cervical cancer, especially for Uygur
women, with the GG genotype being the most
highly expressed.

Discussion

A study shows that the infection rate of HPV in
Uygur women (8.27%) was significantly lower
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sent study showed that

Uygur women, especi-

ally those with precan-
cerous cervical lesions and cervical cancer,
usually have early marriage, multiple times of
pregnancy, and multiple childbirths. The occur-
rence of cervical cancer in Uygur women might
be related to precocious sex life, locally insuffi-
cient immune function in cervical tissues, and
weak defense against HPV infection, cervical
trauma caused during early vaginal delivery
and endocrinological changes caused by
pregnancy.

miRNA participates in many complex life pro-
cesses, including cell differentiation [14], tumor
growth [15], and angiogenesis [16, 17]. A
research shows that decreased levels of CC
genotype of miR-146a (rs2910164) inhibit tar-
get genes, leading to higher risk of papillary thy-
roid carcinoma [11]. Mutation of allele G to C
leads to down-regulated miR-146a expression,
increasing the risk for prostate cancer in man
[12]. In addition, allele C is related to enhanced
risk for laryngo-carcinoma [18]. Other studies
indicate that miR-146a (rs2910164) polymor-
phism is not significantly correlated to the risks
for bladder cancer [19], kidney cancer [20], and
congenital heart disease [21]. A study on the
relationship between gastric cancer and miR-
146a (rs2910164) proposed that allele G of
miR-146a (rs2910164) is a risk factor for gas-
tric cancer, with patients carrying GG having
higher risks than those carrying GC or CC [22].
Dai et al. show that the risks for breast cancer
are elevated in Caucasian populations with GG
genotype of miR-146a (rs2910164) and domi-
nant gene expression, being in contrast to the
results obtained from Asian populations [23].
Liu et al. also demonstrate that populations
with allele G have higher risks for hepatocellu-
lar carcinoma than those with allele C [24],
being consistent with the report by Wang et al.
[25]. However, a study in central south China
shows that populations carrying CC genotype of
miR-146a (rs2910164) have higher risks for
nasopharyngeal carcinoma than those carrying

Int J Clin Exp Pathol 2015;8(8):9368-9375



miR-146a and cervical cancer in Uygur women

Table 4. Expression of miR-146a in cervical tissues from Uygur and Han

and Han women was

women significantly different,
Groups with GG genotype ratio
Ethnic Cervicitis Cervical Statistics P In Uygu_r being signifi-
groups aroup CIN group cancer group cantly higher than that
Han 2127 + 1.165 3.787 + 1.359 4.293+0.855 F=20.148 < 0.001 ;” Han ?,”d ce ﬁeno'
Uygur  2.005 + 1.760 3.753 + 1.064 5.433+1.792 x*=14.993° 0.001 ype ratio in Lygur
Statisti 7 - 0,096 T 0434 5 - 5008 being significantly low-
tatistics  Z=-0. = e . er than that in Han.
P 0.838 0.894 0.045

Note: a, Mann-Whitney test; b, Kruskal-Wallis test.

Table 5. Expression of miR-146a with GG/CG/CC genotypes

The percentage of al-
lele G of miR-146a
(rs2910164) in Uygur
and Han women are

Groups

64.55% and 41.8%,
respectively. Logistic

Genotypes Cervicitis group  CIN group Cervical cancer F P regression analysis of
group miR-146a (rs2910164)

GG 2.333+1.290 4.097 + 1.158 5.628 + 1.718 13.292 < 0.001 genotypes in cervical
CG 2.217 +1.231 3.825+1.275 4.481+1.048 15.479 <0.001 cancer group showed
cc 1.654 + 1.546 3.162 +1.099 3.940+0.920 7.341  0.003 that miR-146a (rs29-
F 0.689 2.990 3.744 - - 10164) polymorphism
0.509 0.055 0.037 is significantly correlat-

GG 2.333+1.290 4.097 + 1.158 5.628 + 1.718 - - ed to ethnicity, with
cc 1.654 + 1.546 3.162 + 1.099 3.940 + 0.920 the ratio of GG/CG
t 0.873 6.649 4.971 in Uygur being 3.332
p 0.366 0.014 0.040 times of that in Han.

CG or GG [26]. In addition, other studies pro-
pose that miR-146a (rs2910164) does not
enhance the risks for type Il diabetes [27], sys-
temic lupus erythematosus and rheumatoid
arthritis [28], or immune thrombocytopenia
[29]. In recent years, several studies were car-
ried out regarding miR-146a (rs2910164) poly-
morphism in Asian and Caucasian populations.
A meta-analysis on prostate cancer, breast
cancer, gastric cancer and liver cancer shows
that GG genotype ratio in Caucasian popula-
tions from USA, Italy and India is significantly
higher than that in Asian populations from
Korea, Japan and China [30]. Another meta-
analysis on all disease types showed that
the percentages of allele G of miR-146a
(rs2910164) in Caucasian patient group (5761
cases) and control group (6243 cases) were
75.07% and 76.08%, respectively, while those
in Asian patient group (6140 cases) and control
group (7957 cases) were 50.42% and 47.88%,
respectively [31]. In the present study, miR-
146a (rs2910164) composition is not signifi-
cantly different among cervicitis group, CIN
group and cervical cancer group. However, miR-
146a (rs2910164) composition between Uygur
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These data suggest
that miR-146a (rs29-
10164) polymorphism has obvious ethnic
specificity.

A study demonstrates that elevated expression
of miRNA-146a in cervical cancer tissues might
promote the growth of tumor cells [32]. Yue et
al. propose that miR-146a expression in cervi-
cal cancer tissues with GG is significantly lower
than that with CG or CC genotypes, having ele-
vated risk for cervical cancer compared with
those with CG or CC [33]. The present study
shows that the levels of miR-146a in CIN and
cervical cancer groups were significantly higher
than that in cervicitis group. In CIN and cervical
cancer groups, the expression of GG genotype
was significantly higher than CC genotype.
Especially, miR-146a expression in Uygur with
cervical cancer was significantly higher than
that in Han with cervical cancer. In addition,
Logistic regression analysis of miR-146a
(rs2910164) genotypes against factors like
ages, pathological types, invasion depths,
lymph node metastasis, parametrial metasta-
sis, and vascular space invasion showed that
tumor sizes > 4 cm was significantly correlated
to miR-146a (rs2910164) GG/CG genotypes
(OR = 3.792, 95% Cl: 1.162-12.376). The risk

Int J Clin Exp Pathol 2015;8(8):9368-9375
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for tumor sizes > 4 cm in cervical cancer
patients with GG/CG genotypes is 3.792 times
of that in cervical cancer patients with CC geno-
type, indicating that patients carrying allele G
of miR-146a (rs2910164) are more likely to
have larger tumor sizes and more severe condi-
tions. This observation suggests that allele G of
miR-146a (rs2910164) is possibly related to
the progression of cervical cancer. Forloni [34]
et al. shows that miR-146a significantly pro-
motes the growth of melanoma, in which the
carcinogenic ability of allele G of miR-146a
(rs2910164) is stronger than allele C. Another
study shows that CG or CC genotype reduces
the risk for lung cancer in nonsmokers (OR =
0.66, 95% CI: 0.45-0.96, P = 0.03), and expres-
sion of miR-146a in GG genotype is significantly
higher than that in CC or CG genotypes (P =
0.02) [35].

In conclusion, the present study demonstrates
that early marriage, multiple times of pregnan-
cy and childbirths are important external fac-
tors that induce higher morbidity of cervical
cancer in Uygur women. miR-146a (rs2910164)
polymorphism is significantly correlated to eth-
nic factor and tumor diameters. miR-146a has
differential expression in cervical tissues, and
participates in the occurrence and develop-
ment of cervical cancer. Therefore, miR-146a
may be a risk factor for the high morbidity of
cervical cancer in Uygur women.
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