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Abstract

Background: Plenty of studies have indicated that some genetic polymorphisms of
the breast cancer which associated with its susceptibility may also be related to the
susceptibility of abortion. MIR2052HG plays an important role in the onset and pro-
gression of breast cancer by maintaining the level of ERa, but to the best of our knowl-
edge, the correlation between risk of recurrent abortion and MIR2052HG rs3802201
C>G polymorphism is still unclear. Therefore, we conducted this case-control study to
investigate whether MIR2052HG rs3802201 C>G polymorphism is associated with
susceptibility of recurrent miscarriage (RM).

Methods: We recruited 392 healthy controls and 248 patients with RM to process
this research, the participants were all from southern China, and genotyping was per-
formed by TagMan method.

Results: Our results showed that there was no evidence indicates the MIR2052HG
rs3802201 C>G is related to RM (CG and CC: adjusted OR = 0.970, 95% Cl = 0.694-
1.355,p=0.8577; GG and CC: adjusted OR =0.743, 95% Cl =0.416-1.330, p = 0.3174;
dominant model: adjusted OR = 0.925, 95% Cl = 0.672-1.272, p = 0.6298; recessive
model: adjusted OR = 0.751, 95% Cl = 0.430-1.321, p = 0.3233).
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1 | INTRODUCTION

Recurrent miscarriage (RM) is defined as women had three or more
consecutive loss of pregnancies before the 20th weeks of gestation
with the same sexual partner.? About 1% of couples are affected
by RM, and no less than 50% of those have no obvious pathogen-
esis to be identified.> RM is associated with multiple factors, such
as genetics, uterine abnormalities, thrombotic tendency, hormone
or metabolic disorders, infection, autoimmunity, age, and lifestyle
problems.®

Number of studies had showed that genetic susceptibility may
play animportant role in RM.”? In recent years, as the researches on
RM gradually increased, the correlation between genetic polymor-
phisms and recurrent abortion is becoming more pronounced. Shi
et al. recently published a large meta-analysis in which 53 polymor-
phisms of 37 genes were shown to be associated with RM.8 Our lab-
oratory had also conducted relevant researches by investigating the
association between TOX3(rs3803662) and RM, but there was no
significant correlation discoverd.'® Inspiringly, other researches have
found that some polymorphisms related to susceptibility of breast
cancer are also participated in occurrence of RM.1*12 Soon after,
another results we conducted'® have noticed the polymorphism
of LncRNA HULC was associated with susceptibility of recurrent
spontaneous abortion, which is also associated with the promotion
of breast cancer.’® On the other hand, we have also found that the
polymorphism of LncRNA MALAT1 can decrease the susceptibility
of RM.¢ Interestingly, LncRNA MALAT1 is also considered as a fac-
tor that helps suppress breast cancer metastasis.!” Such interesting
discoveries reveal the essential connection between LncRNA and
RM. Therefore, exploring the relationship between LncRNA and the
gene which connected with breast cancer pathogenesis can provide
an essential reference for understanding the causes of RM.

MIR2052 host gene (MIR2052HG) is a long noncod-
ing RNA(LncRNA) which is 32.4 kb in length and located in
8g21.11-q21.13.28 LncRNA MIR2052HG participates in the devel-
opment of breast cancer, and it has been reported to be expressed
in multiple type of breast cancer, including the most common type-
Ero+ breast cancer.?’ According to previous studies, MIR2052HG
sustained estrogen receptor o (ERa) levels both by promoting pro-
tein kinase B/forkhead box O3 (Akt/FOXO3)-mediated ESR1 tran-
scription and by limiting ubiquitin-mediated, proteasome-dependent
degradation of ERa.}”2° Thus, the depletion of MIR2052HG is con-
sidered to be associated with reduced estrogen level and decreased
cellular proliferation as well as tumor metastasis. Some single

Conclusion: We verified that the MIR2052HG rs3802201 C>G allele might be uncor-
related to the RM risk, but these findings require further validation in multicenter

studies with larger sample size and different ethnicities.
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nucleotide polymorphisms (SNPs) in or near MIR2052HG have been
reported to help curing breast cancer.”’ Depending on previous
reports, we believe that there may be correlation between SNP in
MIR2052HG and RM risk. However, there are no previous studies
on the association between MIR0252HG polymorphism rs3802201
C>G and RM. Thus, the main aim of the current study was to deter-
mine the relationship between rs3802201 and RM.

2 | MATERIALS AND METHODS

2.1 | Study population

Same as another article we had published, we recruited 248 women
which were diagnosed with RM at Guangzhou Women and Children's
Medical Center between June 2017 and July 2018 to conduct our
research. The standard of diagnosis was defined as two or more con-
secutive pregnancy losses before 20 weeks of gestation.21 Besides,
this study also included 392 age-matched healthy controls with at
least two normal pregnancies and had no history of miscarriage.

2.2 | Genotyping and DNA extraction

Clinical Biological Resource Bank of the Guangzhou Women's and
Children's Medical Center would supply all the blood samples we
need for the research. We extracted total genomic DNA from blood
by using a TIANamp Blood DNA Kit (TianGen Biotech Co., Ltd.). We
conducted the genotype of SNP rs3802201 by the TagMan real-time
polymerase chain reaction protocol on an ABI Q6 (QuantStudio™ 6
Flex Real-Time PCR System, Applied Biosystems) and performed in
384-well plates. Besides, about 10% of samples were randomly se-
lected for sequencing for quality control purposes and validation of

genotyping results. The results were 100% concordant.

2.3 | Statistical analysis

Goodness-of-fit chi-square test was conducted to calculate the
Hardy-Weinberg equilibrium (HWE) of the control subjects. We
compared the demographic and genotypic differences between
cases and controls of RM by the chi-square test. Unconditional uni-
variate and multivariate logistic regression analyses were performed.

To assess the strength of the association between rs3802201 and
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susceptibility to recurrent spontaneous abortion, we applied age-
adjusted odds ratios (ORs) and 95% confidence intervals (Cls). We
also performed the stratified analysis of number of abortions and
age. The p-value less than 0.05 was considered as statistically signifi-
cant, and all statistical tests were bilateral and calculated using SAS
software (version 9.1; SAS Institute).

A plausible value of important biological effect (an OR of 1.5 for
risk effect and 0.67 for protective effect) combined with the number
and p value of observation in the table (Tables 1 and 2) were using

for calculated statistical power.22'24

2.4 | Ethics statement

The study was approved by the Ethics Review Committee of the
Guangzhou Women and Children's Medical Center. Written in-
formed consent was obtained from each participant.

3 | RESULT

3.1 | Association between MIR2052HG
polymorphisms and RM susceptibility

The demographic characteristics of recurrent spontaneous abortion
group and control group are listed in Table S1.

Table 1 has demonstrated the genotype distribution of the
MIR2052HG rs3802201 C>G polymorphism in RM group and con-
trols group. The HWE of control group was shown for MIR2052HG
rs3802201 C>G genotypes (HWE = 0.636). However, we ob-
served no significant association between MIR2052HG rs3802201
polymorphism and susceptibility to RM (CG and CC: adjusted
OR=0.970, 95% Cl =0.694-1.355, p = 0.8577; GG and CC: adjusted
OR = 0.743, 95% Cl = 0.416-1.330, p = 0.3174; dominant model:

adjusted OR = 0.925, 95% Cl = 0.672-1.272, p = 0.6298; recessive
model: adjusted OR = 0.754, 95% Cl = 0.430-1.321, p = 0.3233).

3.2 | Stratification analysis

We stratified the subjects by age and the number of abortions to
further assess the effects of the MIR2042HG rs3802201 C>G poly-
morphism in RM group and control group (Table 2). Our stratification
analysis results suggested that the MIR2052HG rs3802201 C>G
polymorphism was not significantly associated with RM susceptibil-
ity in different age groups or the number of abortions.

4 | DISCUSSION

The occurrence and development of RM may be affected by genetic
susceptibility.?> However, studies on the pathogenesis of RM were
mainly focused on the protein coding gene, such as NKG2D, HRG,
and PDE8B. Few researches have explored the relationship between
long noncoding RNA polymorphisms and RM.2628 |n the present
study, we investigate the association between LncRNA MIR2052HG
gene polymorphism (rs3802201 C>G) and RM susceptibility to this
condition for the first time.

As the functions of MIR2052HG were not yet fully explored,
according to limited information, MIR2052HG regulates Lemur
tyrosine kinase 3 (LMTK3) through interacting with the early
growth response 1 (EGR1) protein and initiate movement of the
MIR2052HG-EGR1 complex toward the LMTKS3 locus to regulate
the transcribe of LMTK3.2? The low expression of LMTK3 will lead
to the upregulation of aromatase, kinase B/forkhead box O3(Akt/
FOXO3), resulting in the stability of ERa and ESR1. In short, deple-
tion of MIR2052HG will lead to low level of aromatase, estrogen,

and reduced cellular proliferation and tumor metastasis. But due to

TABLE 1 Genotype and allele frequencies of MIR2052HG in RM patients and controls

Controls
Genotype/allele RM (N = 248) (N =392) p-value
mir/rs3802201 C>G (HWE =0.5725)

CcC 123 (49.60) 187 (47.70)

CG 105 (42.34) 164 (41.84) /

GG 20 (8.06) 41 (10.46) /
Additive 0.59
Dominant 125 (50.40) 205 (52.30) 0.6407
Recessive 228 (91.94) 351 (89.54) 0.3101

Adjusted OR (95%
OR (95% CI) p-value Cl) p-value
1.00 / 1.00 /
0.973 0.8743 0.970 (0.694-1.355) 0.8577
(0.697-1.360)
0.742 0.3133 0.743 (0.416-1.330) 0.3174
(0.415-1.326)
0.904 0.4196 0.904 (0.707-1.154) 0.4167
(0.708-1.155)
0.927 0.6406 0.925(0.672-1.272) 0.6298
(0.674-1.274)
0.751 0.3162 0.754 (0.430-1.321) 0.3233
(0.429-1.315)

Note: Statistical power was calculated using an odds ratio of 0.67 (for protective effect) and the number and p value of observation in the table.

dp-value after adjustment.
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TABLE 2 Stratification analysis for associations between MIR2052HG polymorphism and RM risk in an south Chinese population

rs3802201 (cases/controls)

Variable CGGG CcC p
Age
<35 95/159 92/129 0.347
35-40 28/43 24/49 0.4124
>40 2/3 7/9 0.8822
No. of abortion/%
2-3 81/187 88/205 0.961
4> 42/187 37/205 0.3757

OR (95% ClI) p Adjust OR (95% Cl) p
0.838(0.579-1.212) 0.3471 / /
1.329(0.672-2.629)  0.4131 / /
0.857(0.111-6.617)  0.8825 / /
0.991(0.691-1.422)  0.961 0.985(0.686-1.416) 0.9364
0.804 0.3762 0.808 (0.498-1.313)  0.3896

(0.495-1.304)

Note: Statistical power was calculated using an odds ratio of 0.67 (for protective effect)/1.5 (for risk effect) and the number and p value of

observation in the table.

lack of consensus on the mechanisms of how exactly MIR2052HG
takes partin the development of breast cancer, as well as insufficient
studies on MIR2052HG, more researches are required for further
understanding of MIR2052HG.

Although the function of most LncRNAs is still unclear, many
studies have revealed that some LncRNAs involve in the onset and
development of abortion.??3* We had also carry on a study about
relationship between LncRNA TINCR (rs2288947) polymorphisms
and susceptibility of RM, but the result showed there was no sig-
nificant correlation between rs2288947 and RM.32 Positive result
had arisen in our following researches, which indicated that some
LncRNA polymorphisms related to breast cancer were also associ-
ated with the development of RM. Thus, there is reason to believe
that more LncRNAs polymorphisms which might be association with
RM are waiting to be found.*'® Our laboratory had also found that
the rs6983267 polymorphism of CCAT2, a LncRNA that takes part
in the progression of intrahepatic cholangiocarcinoma, small cell
cancer of lung and breast cancer, has association with recurrent
spontaneous abortion. Similar to CCAT2, MIR2052HG is also asso-
ciated with breast cancer susceptibility and it is possible that the
polymorphisms of MIR2052HG are also related to recurrent abor-
tion susceptibility.® But in our present case-control study, we did
not find any significant association between the rs3802201 and RM
susceptibility. This may due to the different role of the rs3803662
C>T polymorphism in different diseases, and larger sample sizes and
multicenter cohorts are needed for confirm.

There were several limitations to our current findings. First, the
population of our study is limited to Southern Chinese population,
and no cases or controls from other ethnic groups were assess to this
study, according to dbSNP database (https://www.ncbi.nlm.nih.gov/
snp), and rs3802201 C>G frequencies are different between pop-
ulations (East Asian, G = 0.36; Latin American, G = 0.226; African,
G = 0.1083; European, G = 0.34047). Such differences may indicate
the disease susceptibility of different ethnic groups is variable. As
the incidence of abortion also varies greatly among different ethnic
groups, more studies are need to be conducted to explore the func-
tion and distribution of rs3802201 C>G in different populations.

Secondly, because of the absence of data, we did not consider other
important factors such as smoking, drinking, and lifestyle habits in
the stratified analysis, which may affect our result. Thirdly, our sam-
ple size in this study is relatively small and a larger sample size is
needed to confirm our previous results or other polymorphisms of
MIR2052HG.

In summary, in this case-control study, we recruit 248 RM pa-
tients and 392 healthy controls from Southern Chinese popula-
tion, but no significant correlation between the MIR2052HG gene
rs3802201C>G polymorphism and recurrent abortion was ob-
served. In the stratified analysis, the association between LncRNA
MIR2052HG rs3802201 C>G polymorphism and times of abortions
or age groups was also not significant. These results may indicate
that the LncRNA MIR2052HG rs3802201 C>G polymorphism is
not a appropriate biomarker for the diagnosis or prognosis of RM.

However, we need larger sample size to confirm these results.
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