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ABSTRACT

UNIVERSA MEDICINA

WNT7A (rs104893832) polymorphism increases the risk
of recurrent spontaneous abortion in Iranian women

Manouchehr Mazdapour*, Mahmood Dehghani Ashkezari*,
and Seyed Morteza Seifati*

BACKGROUND
Recurrent spontaneous abortion is defined as the occurrence of three or
more clinical miscarriages in one woman. Several factors, including genetics
and environmental factors, are involved in this kind of infertility, in which
WNT7A (rs104893832) polymorphism plays a major role. The aim of the
present study was to determine the association between a common
polymorphism of WNT7A (rs104893832) with recurrent spontaneous
abortion in females.

METHODS
In the present case-control study, the WNT7A (rs104893832) polymorphism
was investigated in 70 women with recurrent spontaneous abortion as
cases and 100 women with at least one child and no history of infertility or
abortion as controls. Polymerase chain reaction- restriction fragment length
polymorphism (PCR-RFLP) was used to investigate the WNT7A
(rs104893832) polymorphism in both case and control groups. The data
were subsequently analyzed using the chi-square and logistic regression
tests by SPSS software (version 18.0).

RESULTS
A significant association was found between the WNT7A (rs104893832)
polymorphism and recurrent spontaneous abortion (OR=25.00, 95%
CI=5.52-157.09; p<0.0001). Our finding showed that G allele frequency in
women with recurrent spontaneous abortion was significantly different
compared to the control group. (OR=6.42, 95% CI=2.82-15.16;
p<0.0001).Therefore, genetic variation in WNT7A (rs104893832)
polymorphism may play a role in recurrent spontaneous abortion.

CONCLUSION
This study revealed that WNT7A (rs104893832) polymorphism increased
the risk of recurrent spontaneous abortion. Knowledge of these mutations
and polymorphisms can provide an insight into the prognosis for individual
patients. Therefore, further studies are necessary to establish the
association of WNT7A (rs104893832) polymorphism with recurrent
spontaneous abortion in a larger population.
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INTRODUCTION

Recurrent spontaneous abortion (RSA) is
associated with the recurring loss of pregnancy
(three times or more) and causes many
difficulties for couples.(1) There are many factors
involved in RSA, including anatomical factors
(approximately 10–15%),(2) endocrine-related
factors (approximately 17-20%),(3) infections
(approximately 0.5%),(4) immunological factors
(approximately 3-5%),(5) thrombotic factors
(approximately 15%),(6) environmental factors
(approximately 5-10%), and unexplained
etiologies (approximately 20-30%).(7) Genetic
factors are one of the most important factors
involved in RSA (approximately 2-4%) and many
different kinds of genes are involved in this
process. Gene polymorphism is associated with
infertility and plays a central role in RSA.(8) In
addition, parental chromosome rearrangement e.g.
robertsonian translocations, chromosomal
inversions, and insertions is one of the main causes
of RSA. For human fertility several genes are
required which are so conserved. Several
infertility disorders are associated with these
genes. Each gene has a different role in the
process of fertility and any change in the
sequence of these genes can lead to infertility.
The most important genes in this regard are
Hoxa10 (frequent embryo loss prior to
implantation),(9) Hoxa11 (uterine defects),(10) Ptx3
(ovulation defects),(11) Nos3 (compromised
ovulation, delayed meiotic progression from
metaphase I), (12) and WNT7A (abnormal
development of oviducts and uterus).(13) The
WNT7A gene is located on chromosome 3 (p25.1
region). WNT7A is a member of the Wnt gene
family and plays a role in ensuring successful
pregnancy by controlling fertilization, implantation
and progression. The gene is related to many other
developmental processes such as cell fate
specification, cell proliferation, cell migration and
pregnancy. This gene encodes secreted signaling
proteins, which in turn are associated with
oncogenesis and developmental processes such
as pregnancy.(14) Therefore, the investigation of

the WNT7A gene can throw new light on RSA.
Notably, the available evidence indicates that the
WNT7A gene has a critical role in the survival
and maintenance of oocytes; thus with regard to
its roles, these likely manifest in fertility. This
research is the first to report that WNT7A
(rs104893832) polymorphism has an intense effect
on RSA; however, further studies are necessary
to confirm the association in other populations.
The aim of the present case-control study was to
estimate allele and genotype frequencies of
WNT7A (rs104893832) polymorphism, in order
to investigate the potential association between
this polymorphism and spontaneous abortion in
our population.

Therefore, the current study was planned
to investigate the role of WNT7A (rs104893832)
polymorphism in RSA in Iranian females.

METHODS

Research design
A case-control study was performed at

Tehran Women’s General Hospital (Mirza
Kochak Khan), Tehran, Iran, between January
2015 and October 2016.

Research subjects
Seventy women with more than 2

miscarriages (18–35 years old) and 100 healthy
women with a history of at least one live birth
and no history of infertility or abortion as controls.
In this study, for the sample size determination,
we used an online sample size program, https://
www.stat.ubc.ca/~rollin/stats/ssize/by clicking of
“Comparing Proportions for Two Independent
Samples”, proportion in the population to be
sampled (both control and case). Based on related
previous studies, p1=0.7, p2=0.9, α=0.05, and
power=0.8. The required sample size (for each
sample separately) was 62. The patients were
also examined for known factors affecting RSA,
including for anatomical abnormalities,
immunological factors and endocrine factors and
testosterone, factor V Leiden and prothrombin
mutations, and were indicated to be normal with
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regard to such factors. All patients and their
partners had a normal karyotype. The control
group was healthy women with no history of
abortion and at least one live birth. 

Genotyping of WNTA
Genomic DNA from venous blood samples

(5ml) was isolated using a DNA Extraction kit
(GenID GmbH, Germany) according to the
manufacturer’s instructions. The purity and
concentration of genomic DNA were evaluated
using a NanoDrop spectrophotometer and a
concentration of 50 ng/μl was prepared for the
working tubes. Amplification was done using
specific primers, 5´- CCGACGCCATCATCGT
CATA-3´as forward primer, and 5´-
GTAGCGGATGTCGGCAGAG -3´ as reverse
primer. The reactions were prepared in a tube
containing 2 L of forward primer, 2 L of
reverse primer, 5.5 L of sterilized distilled
water, 3 µL of DNA (50 ng/ml), and 12.5 µL of
Master Mix. The PCR cycling conditions were
maintained with an initial denaturation step for
5 min at 94 ºC, followed by 35 cycles of 45 sec
at 94 oC, 40 sec at 59oC and 45 sec at 72oC and
the final extension step at 72oC for 5 min. The
WNT7A (rs104893832) polymorphism was
determined on the basis of product size-band
using BsrDI restriction enzyme digestion. The
amplified fragment after digestion with BsrDI
restriction enzyme, created two fragments (145
bp and 163 bp) that indicated the presence of
G/G genotype, and the appearance of one
undigested 308 bp fragment indicated the
presence of A/A genotype, while the presence
of three fragments (308bp, 145bp and 163bp)
indicated A/G genotype (Figure1). The PCR
products were separated by electrophoresis on
3% agarose gel. In addition, 50bp DNA marker
was used in this experiment and the gel was
visualized on a gel documentation system using
GelRed dye.

Statistical analysis
Statistical analysis was performed using

SPSS software (version 18.0; SPSS Inc,

Chicago, IL, USA). The odds ratios (ORs) and
95% confidence intervals (CIs) were
determined using binary logistic regression, and
the genotype and allele frequencies were
compared using the χ2 test. A p<0.05 was
considered to indicate statistical significance.

Ethical clearance
The study has been approved by the

Research Committee at the Islamic Azad
University, Yazd (IR.IAU.YAZD.REC.1396,
15). All subjects were informed of the study
protocol in written and verbal form and provided
written informed consent.

RESULTS

The genotype and allele frequencies of
WNT7A (rs104893832) polymorphism in women
with RSA and normal controls are shown in Table
I. The results demonstrated that the frequencies
of AA, AG, AG genotypes were 92.8%, 2.9%
and 4.3% respectively in cases and 52%, 40%
and 8% in controls. The frequency of AG genotype
was significantly different in cases and controls
(OR=25.00, 95% CI=5.52-157.09; p<0.0001). In
addition, the frequencies of A and G alleles were
94. 2% and 5.8% in cases, and 72% and 28% in
controls and G allele was significantly different
between the case and control groups (OR=6.42,
95% CI=2.82-15.16; p<0.0001). WNT7A
(rs104893832) polymorphism significantly
increased the risk of RSA in our research subjects.
Therefore, WNT7A (rs104893832) polymorphism
might be related to RSA in our research subjects.

DISCUSSION

This study was designed to determine the
association between WNT7A (rs104893832)
polymorphism and RSA. Our results indicate
that there are significant relations between this
polymorphism and RSA. This research is the
first to report that the WNT7A (rs104893832)
polymorphism has an intense effect on RSA;
however, further studies are necessary to confirm

Univ Med                                                                                                                                                              Vol. 37 No.3
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the association in other populations. The
literature review demonstrated that the majority
of the studies assessed the role WNT7A in the
pathogenesis of RSA. A study by Vainio et al.(15)

suggested that the Wnt family including Wnt4
and specially WNT7A gene is certainly involved
in sexual developmental processes and
maintenance of pregnancy. A study by Fan et
al.(16) showed that WNT7A expression plays a
very important role in the human endometrium
and in infertility. In another study, Tepekoy et
al.(17) reported that WNT7A plays a key role in
pre-implantation and implantation and guides
uterine development. van Amerongen et al.(18)

demonstrated that Wnt signaling plays a part in

fertility. However there is a vast list of genes
involved in infertility. Among them, WNT7A is
one of the most essential genes that affect
fertility. Mutations and polymorphisms in
WNT7A gene can cause different kinds of
infertility and biological functions of WNT7A are
vital in the regulation of pregnancy. Our results
demonstrated that there was an association
between this polymorphism of WNT7A gene and
RSA. Our finding in this research can be a sign
of this fact that the polymorphism plays an
important role in RSA. In addition, results
obtained by Dunlap et al.(19) revealed that the
deletion of the WNT7A gene inhibits uterine
gland morphogenesis and causes infertility in

Genotype WNTA7A Case (n,%) Control (n,%) OR (95% C.I.) p value 
AA 
AG 
GG 

65 (92.8) 
2 (2.9) 
3 (4.3) 

52 (52.0) 
40 (40.0) 
8 (8.0) 

1 (Reference) 
25.00 (5.52-157.09) 
3.33 (0.75-16.00) 

- 
<0.0001 

0.086 
Allele 

A 
G 

 
132 (94.2) 

8 (5.8) 

 
144 (72.0) 
56 (28.0) 

 
6.42 (2.82-15.16) 

 
< 0.0001 

 

Table 1. Genotype and allele frequencies of WNT7A (rs104893832) polymorphism
in women with RSA and in controls

The data was analyzed with binary logistic regression and chi-square test. (p<0.0001)

Figure 1. PCR-RFLP for WNT7A (rs104893832) polymorphism using BsrDI restriction enzyme digestion. Lane 1 shows
50 bp DNA markers on 3% agarose gel electrophoresis. Lane 2 represents A/A genotype, lane 3 represents heterozygous

(A/G) and lane 4 is G/G genotype
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adult mice. Gilbert (20) also indicated that the
WNT7A gene is one of the most important genes
that control fertilization, implantation and
pregnancy. Based on the previously reported
functions of the WNT7A gene, our results in
this study show that there is a relation between
the polymorphism of WNT7A gene and RSA.
The findings in this research can be an indication
that the Wnt7 gene plays a key role in RSA.

Therefore, the WNT7A (rs104893832)
polymorphism may be a genetic risk factor for
RSA in our population. With the increasing
recognition of genetic-environmental interactions
in the etiology of RSA, it is necessary to include
genetic information into epidemiological studies
to identify how some polymorphic traits are
associated with several phenotypic traits.
Therefore, the indicated association of the
WNT7A (rs104893832) polymorphism may be
population-specific and influenced by
environmental factors. However, our knowledge
about the genetic factors determining RSA in
general population is still limited. And this
association might be population specific and
highly influenced by environmental factors.
However further studies are necessary to
confirm the association in other populations.

CONCLUSION

The results conclusively indicated that
WNT7A (rs104893832) polymorphism
increased the risk of RSA in our research
subjects.
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