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1 INTRODUCTION

Mucins

shumailaijaz1996@yahoo.com

Infertility, Polymorphism and Haplotype, Newly Snps, MUC1 Gene.

Mucin one (MUCI) is a protein coding gene which located on long arm of chromosome 1 in region2 band 2
(1922). The current novel study examines the relation of many new variation MUC! polymorphisms,
haplotype and infertility in females. The study included one hundred and twenty women, sixty women with
infertility and sixty healthy fertile women. This study analysis sequencing of specific segments (876 bp) at
exon (3-6) of MUCI gene to examine polymorphism for new specific suggested SNPs and haplotype. The
current study investigated fife new suggested SNPs in MUC! gene. The new suggested SNP 155187497 GG
homozygous genotype showed a significant protective association with infertility with a 0.31 odds ratio while
the GA heterozygous genotype showed a significant risky association with a 3.05 odds ratio. In contrast, the
AA homozygous genotype exhibited nonsignificant risky effects with 3.05 odds ratio associated with
infertility. These finding suggest that the G allele acted as a protective allele, while the A allele may be
associated with the infertility. The other four new suggested SNPs 155187477, 155187668, 155187698 and
155187793 of MUC1 gene showed no significant differences between infertile and fertile women. In addition,
three suggested SNPs (155187668, 155187698 and 155187793) and two suggested SNPs (155187477 and
155187668) in the MUC! gene demonstrated significant linkage disequilibrium LD with one another.

membrane-bound and contains a transmembrane

domain. It has crucial functions in protecting

epithelial surfaces from external irritants [5], [6].
MUCI plays a significant role in the pathogenesis

expansive glycoproteins with a

substantial molecular weight that offer lubrication to
the epithelial surfaces of the respiratory,
gastrointestinal, and reproductive systems [1]. The
Mucin genes are a group of 24 genes, known as
MUCI to MUC24, that belong to the same
family [2]. One of them is MUCI. MUCI is the
predominant mucin present in the endometrial
epithelium of several species [3].

MUCI1 gene is located on the long arm of
chromosome 1 in region band 2(1q22), and comprises
11 exons/introns, it encodes for a 122102 Da protein
that is made up of 1255 amino acids and a liner
DNA [4]. This gene is responsible for producing a
glycoprotein that is connected to the upper surface of
the gastrointestinal epithelium. The glycoprotein is
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of immunity of diseases [7], specifically in the
advancement of cancer and the spread of cancer cells
to other parts of the body [8], [9]. The abnormal
expression of MUCI is linked to the progression,
infiltration, and spread of several types of
malignancies, such as colorectal cancer, liver cancer,
lung cancer, and gastric cancer [7]-[10].

World Health Organization (WHO) defines
infertility as a medical condition that occurs when a
person is unable to produce a clinical pregnancy
while engaging in frequent unprotected sexual
intercourse for 12 months or more. There are multiple
factors are significant contributors to infertility such
as hormonal and genetics [11], [12]. Research has
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identified multiple genetic variables that have a role
in causing infertility among individuals in the
population [13], [14].

There are previous local Iraqi studies that have
confirmed that the MUCI gene is related to
infertility [15], [16], therefore present study tries to
explore the relationship between MUCI gene
polymorphism and haplotype with infertility. Despite
extensive research on physiology and genetics, the
underlying mechanisms of infertility remain
incompletely comprehended. The present study aims
to examine the relationship between infertility.

2 MATERIALS AND METHODS

2.1 Study Design

The current study involved 120 women, 60 women
with infertility with an age range from (18 — to 45
years) as well as sixty healthy fertile women whose
ages matched the patient group with at least one
childbirth. The samples were collected from AL-
Elwiya Educational Hospital, Rusafa Health
Department, Iraqi Ministry of Health (permission
number 117181, issued on June 8, 2023), and from
the College of Science for Women/ University of
Baghdad. The sample collection period extended
from August 2023 until December 2023. Blood was
collected during the early follicular phase (days 2-5
of the menstrual cycle). All females included in this
study were within the reproductive age range and free
from endocrine or other systemic diseases, while
those with endocrine diseases and other diseases were
excluded.

2.2 Collection of Blood Samples

Blood samples were collected from each female for
both groups, as two ml of blood was added directly
into an EDTA-containing tube for the genotyping
study.

2.3 Genomic DNA Extraction and
Genotyping

The DNA was extracted from the whole blood of the
study group subjects by using the protocol in
EasyPure® Blood Genomic DNA Kit (TransGen,
biotech. EE121-01). The genotyping of the MUCI
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was carried out using polymerase chain reaction
(PCR) and sequencing. The PCR cycles for the
MUCI (876 bp segment), reaction began at 94°C for
1 minute, then 35 cycles of denaturation at 94°C for
30 seconds, annealing at 56°C for 30 seconds,
extension at 72°C for 30 seconds and a final extension
at 72°C for 5 minutes. PCR amplifications were
detected in a total volume of 26 uL consisting of 6 L
genomic DNA, 4.5 uL D.W., 12.5 pL. master mix, and
1.5 pL of each primer. The primers were designed by
first author using Primer 3plus, V4, and double-
checked by the University Code of Student Conduct
(UCSC) programs, and with their reference sequences
in the National Center for Biotechnology Information
(NCBI) database. They were synthesized and
lyophilized by Alpha DNA Ltd. (Canada). The
primers were used in DNA sequencing of specific
segments ((876 bp) at exon (3-6) of MUCI1 gene
which located on chromosome 1 q22 as shown in
Table 1.

Table 1: Specific primer sequences for DNA sequencing.

Primer Sequ.ence. (5=3" | Templet Reference
direction) length
MUCI Human Sequencing Primer
Forward TCCCAGCACC Design by
GACTACTACC 876 bp first
Reverse CAGCTGCCCGT author
AGTTCTTTC

2.4 DNA Sequencing

The purified PCR products of the analyzed MUCI
gene were sent to Macrogen Company in Korea for
DNA sequencing. Furthermore, the nucleotide
sequences were compared to the information in the
gene bank of the National Center for Biotechnology
Information (NCBI) website databases using the
BLAST search tool.

2.5 Statistical Analysis

The statistical significance of the P values (P < 0.05)
was determined using Fisher's exact test, while the
Odds Ratio was calculated through a particular 2
analysis using the WINPEPI computer application
(version 11.63), the odds ratio was used to estimate
the likelihood of specific genotypes or alleles being
associated with infertility. The Hardy-Weinberg
equilibrium was assessed using a chi-squared test
conducted using OEGE-Online Encyclopedia for
Genetic Epidemiology studies [17].
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3 RESULTS AND DISCUSSION

Within study samples, there is a variant in MUCI
identified. This MUCI SNP was not reported in the
National Center for Biotechnology Information
(NCBI) dbSNP database'.

3.1 Genotype Result

The region exon 3-6 (from position 155187333 to
155188213) of the MUC! gene were amplified under
optimum conditions (Fig. 1) by using a specific
primer, then amplified segment with product size
876bp measurement of the query (sequence results)
and subject (gene sequence on NCBI). Table 2 shows
the registered new position in nucleotide suggested
SNPs (155187477 C < G, 155187497 A < G,
155187668 A < G, 155187698 T <C, and 155187793
C<A).

Figure 1: Gel electrophoresis for PCR product of MUC!
gene (876bp) with DNA ladder on agarose gel
concentration (2%) in (70 volt/cm2, 1 hour).

The present study is regarded as a groundbreaking
investigation of the new suggested SNPs in the
MUCI gene within the Iraqi population. This study
examines the overall number of patients and control
subjects, as well as the expected Frequencies of
MUCI  Genotypes  Using  Hardy-Weinberg
Equilibrium for the expected frequencies of
genotypes and the genotype frequencies based on the
number of patients.

3.2 Polymorphism Suggested SNP
155187477 C > G

Table 3 shows the Expected Frequencies of MUC!
Genotypes Using Hardy-Weinberg Equilibrium for

the expected frequencies of genotypes. The
distribution of suggested SNP 155187477
polymorphisms deviates from the Hardy-Weinberg
Equilibrium, the observed genotype frequencies had
significant differences than those Expected. This
result may be because the control samples were
gathered from individuals who are related, or it may
indicate that this specific locus is subject to
evolutionary selection in the Iraqi population. at the
same time the patient’s group may be under the effect
of infertility which it deviates from HWE.

The GG genotype may be considered a common
genotype in the Iraqi female population because the
total observed record patients with control groups was
102 while the other genotype GC genotype recorded
in 4 females while the CC genotype in 14 females.

Table 4 shows the comparison of the Genotype
and Allele Frequencies of suggested SNP 155187477
polymorphism, there were no significant disparities in
the distribution of genotypes and the frequency of
alleles between the patients and control groups. The
odds ratio for the GC genotype was 3.11, but for the
GG genotype it was just 0.77, while the odds ratio for
the CC genotype was 1.00, The findings indicate that
females with the GC and CC genotypes may have a
higher vulnerability to infertility, whereas the GG
genotype acts as a protective factor, reducing this
susceptibility. Additionally, the odds ratio for the C
allele was 1.16, suggesting a possible association with
the disease. Conversely, the odds ratio for the G allele
was 0.86, showing a decrease in susceptibility and
tend to be a protective effect.

3.3 Polymorphism Suggested SNP
155187497 A > G

The frequency of genotypes and alleles of suggested
SNP 155187497 polymorphisms consistent with the
Hardy—Weinberg Equilibrium among the patient and
control group Table 5. The total observed of the GG
genotype may be considered a common genotype in
the Iraqi female population because the total observed
record (patients with control groups) was 81 females.

Table 2: Sequencing ID at gene bank, score, expectations, and compatibility of DNA sequences obtained.

Score Expect

Identities

Gaps Strand

1507 bits (8316) 0-0

828/833 (99%)

4/833 (0%) Plus/Plus
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Table 3: Expected frequencies of suggested SNP 155187477 Genotypes in MUC1 gene using hardy-weinberg equilibrium for

the expected frequencies of genotypes.

Group Genotypes >
155187477 GG GC CcC X
Observed 52 1 7
Control Expected 45.93 13.12 0.93 >121NC
. Observed 50 3 7
Patients Expected 442 12.59 12 3786 NC
Total observed 102 4 14

NC: distribution is not consistent with Hardy Weinberg's law at the level of significance: X? > 3.84.

Table 4: Comparison of the genotype and allele frequencies of suggested SNP 155187477 polymorphism in MUCI gene

between groups study.

Genotypes Patients [n 60, (%)] Control [n 60, (%)] OR (95% C.L) P value
155187477
GG 50 (83.33 %) 52 (86.67%) 0.77 0.28 t0 2.1 0.61
GC 3 (5.00%) 1 (1.67%) 3.11 0.31t0 30.73 0.33
CcC 7 (11.67%) 7 (11.67%) 1 (reference) 032t03.04 | ............
Allele G 103 (85.83%) 105 (88.33%) 0.86 0.41to 1.82 0.70
Allele C 17 (14.17%) 15 (11.67%) 1.16 0.54 to 2.43 0.70

Non-significant P> 0.05, OR: Odd Ratio, CI: confidence interval.

Table 5: Expected Frequencies of suggested SNP 155187497 genotypes in MUCI gene using hardy-weinberg equilibrium for
the expected frequencies of genotypes.

Group Genotypes )
155187497 GG GA AA X
Observed 48 12 0
Control Expected 48.6 10.8 0.6 0.74 C
. Observed 33 26 1
Patients Expected 35.26 21.46 3.26 2.67C
Total observed 81 38 1

C: Distribution consistent with Hardy Weinberg's law at the level of significance: X* < 3.84.

Table 6: Comparison of the genotype and Allele Frequencies of suggested SNP 155187477 polymorphism in MUCI gene

between groups study.

1(}5‘35“1‘341’3 Patients [n 60, (%)] | Control [n 60, (%)] OR (95% C.1) P value
GG 33 (55.00%) 48 (30.00%) 031 0.1310 0.64 | 0.004**
GA 26 (43.33%) 12 (20.00%) 3.05 13510689 | 0.007*
AA 1 (1.67%) 0 3.05 0.12 t0 76.39 0.49

Allele G 92 (75.83%) 108 (90.00%) 0.35 0.17100.72 | 0.005%*

Allele A 28 (24.17%) 12 (10.00%) 273 13110569 | 0.007*

Non-significant P> 0.05, significant differences P < 0.05*, high significant differences P < 0.005**, OR: Odd Ratio, CI:

confidence interval.

From Table 6, the suggested SNP 155187497
polymorphism. There were high significant
differences in the GG and significant differences in
GA while no significant differences in the AA
genotypes distribution and allele frequency between
patients and control groups and the two genotypes
GA and AA have odds ratio > 1 (3.05 for each of

them), thus they are acting as risk factor. But GG
genotype the odds ratio was 0.31 therefore GG
genotype acts as a protective factor. The distribution
of allele G shows highly significant differences
between the groups study (p= 0.005), while the
distribution of allele A shows significant differences
between patients and control groups (p= 0.007). The
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odds ratio for the G allele was 0.35 while the odds
ratio for the A allele was 2.73 indicating that the A
allele could have the susceptibility to association with
the disease but the G allele decreases this
susceptibility by acting as a protective agent against
infertility.

3.4 Polymorphism Suggested SNP
155187668 A > G

Table 7 shows the Expected Frequencies of
Genotypes in MUCI Genotypes Using Hardy-
Weinberg Equilibrium for the expected frequencies
of genotypes. The frequency of genotypes and alleles
of suggested SNP 155187668 polymorphisms goes
with the Hardy—Weinberg Equilibrium among the
control and patients’ groups. The total observed of the

GG genotype may be considered a common genotype
in the Iraqi female population because the total
observed record (patients with control groups) was 90
females while 30 females have GA.

The suggested SNP 155187668 polymorphism
has been clarified in Table 8, there were no significant
disparities in the distribution of genotypes and the
frequency of alleles between the patients and control
groups. The odds ratio for the GA genotype was 1.16,
but for the GG genotype it was just 0.84, this result
indicates that females with the GA genotype may
have a higher vulnerability to infertility, whereas the
GG genotype acts as a protective factor, reducing this
susceptibility. Additionally, the odds ratio for the A
allele was 1.16, suggesting a possible association with
the disease. Conversely, the odds ratio for the G allele
was 0.85, showing a decrease in susceptibility and
tend to be a protective effect to infertility.

Table 7: Expected frequencies of suggested SNP 155187668 Genotypes in MUCI gene using hardy-weinberg equilibrium for

the expected frequencies of genotypes.

Group Genotypes )
155187668 GG GA AA X
Observed 46 14 0
Control Expected 46.81 1236 0.81 1.04C
. Observed 44 16 0
Patients Expected 45.06 13.86 1.06 142C
Total observed 90 30 0

C: Distribution consistent with Hardy Weinberg's law at the level of significance: X? < 3.84, 3.84.

Table 8: Comparison of the genotype and allele frequencies of suggested SNP 155187668 polymorphism in MUCI gene

between groups study.

Genotypes Patients [n 60, Control [n 60,

155187668 %)] %)] OR (95% C.L.) P value
GG 44 (73.33%) 46 (76.67%) 0.84 0.36 to 1.92 0.67
GA 16 (26.67%) 14 (23.33%) 1.16 0.52t02.73 0.67
AA 0 0 | e

Allele G 104 (86.67%) 106 (88.33%) 0.85 0.39t0 1.84 0.69
Allele A 16 (13.33%) 14 (11.67%) 1.16 0.54 t0 2.5 0.69

Non-significant P> 0.05, OR: Odd Ratio, CI: confidence interval.

Table 9: Expected frequencies of suggested SNP 155187698 Genotypes in MUC1 gene using hardy-weinberg equilibrium for

the expected frequencies of genotypes.

Group Genotypes )
155187698 CC CT TT %
Observed 49 11 0
Control Expected 49.50 9.99 0.5 0.61€C
. Observed 51 9 0
Patients Expected 51.33 832 033 0.39C
Total observed 100 20 0

C: Distribution consistent with Hardy Weinberg's law at the level of significance: X* < 3.84, 3.84.
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Table 10: Comparison of the genotype and allele frequencies of suggested SNP 155187698 polymorphism in MUCI gene

between groups study.

Genotypes Patients Control OR (95% C.I) P value
155187698 [n 60, (%)] [n 60, (%)]
CcC 51 (85.00%) 49 (81.67%) 1.27 0.48 t0 3.37 0.62
CT 9 (15.005) 11 (18.33%) 0.78 0.29 to 2.06 0.62
TT 0 0 | |
Allele C 111 (92.50%) 109 (90.83%) 1.24 0.49t03.12 0.64
Allele T 9 (7.50%) 11 (9.17%) 0.8 0.32 t0 2.01 0.64

Non-significant P> 0.05, OR: Odd Ratio, CI: confidence interval.

Table 11: Expected Frequencies of suggested SNP 155187793 Genotypes in MUCI gene using hardy-weinberg equilibrium

for the expected frequencies of genotypes.

Group Genotypes %2
155187793 AA AC CC
Control Observed 33 26 1 2.67C
Expected 35.26 21.46 3.26
Patients Observed 35 22 3 0.04C
Expected 35.26 21.46 3.26
Total observed 68 48 4

C: Distribution consistent with Hardy Weinberg's law at the level of significance: X* < 3.84

Table 12: Comparison of the Genotype and Allele Frequencies of suggested SNP 155187793 polymorphism in MUC! gene

between groups study.

Genotypes Patients [n 60, (%)] Control [n 60, (%)] OR (95% C.L.) P value
155187793
AA 35 (58.33%) 33 (55.00%) 1.14 0.55102.35 0.71
AC 22 (36.67%) 26 (43.33%) 0.76 0.36 to 1.57 0.46
cC 3 (5.00%) 1(1.67%) 3.11 0.31 t0 30.73 0.33
Allele A 92 (76.67%) 92 (76.67%) 1.00 (Reference) 054t0 1.81 | ............
Allele C 28 (23.33%) 28 (23.33%) 1.00 (Reference) 054t01.81 | ............

Non-significant P> 0.05, OR: Odd Ratio, CI: confidence interval.

3.5 Polymorphism Suggested SNP
155187698 T >C

The frequency of genotypes and alleles of suggested
SNP 155187698 polymorphisms goes with Hardy—
Weinberg Equilibrium among the control and
patients’ groups Table 9. The total observed of the CC
genotype may be considered a common genotype in
the Iraqi female population because the total observed
record in the two groups was 100 females.

Table 10 shows the suggested SNP 155187698
polymorphism. There were no significant disparities
in the distribution of genotypes and the frequency of
alleles between the patients and control groups. The
odds ratio for the CT genotype was 0.78, but for the

CC genotype it was 1.27, the findings indicate that
females with the CC genotype may have a higher
vulnerability to infertility, whereas the CT genotype
acts as a protective factor, reducing this susceptibility.
Additionally, the odds ratio for the C allele was 1.24,
suggesting a possible association with the disease.
Conversely, the odds ratio for the T allele was 0.8,
showing a decrease in susceptibility and a protective
effect.

3.6 Polymorphism Suggested SNP
155187793 C > A

Finally, in Table 11 the frequency of genotypes and
alleles of suggested SNP 155187793 polymorphisms
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goes with Hardy—Weinberg Equilibrium between
both two groups. The total observed AA genotype
could be considered a common genotype in the Iraqi
female population because the total observed number
of patients and control groups was 68 while the other
genotypes were less than.

The suggested SNP 155187793 polymorphism is
shown in Table 12. There were no significant
differences in the distribution of genotypes and the
frequency of alleles between the patients and control
groups. The odds ratio for the AC genotype was 0.76,
but for the AA and CC genotypes, it was (1.14 and
3.11) respectively. The findings indicate that females
with the AA and CC genotypes could have
susceptibility to association with the disease, whereas
the AC genotype acts as a protective factor, reducing
this susceptibility. Additionally, the odds ratio for
both the A allele and C allele was 1.00, suggesting a
possible association with the disease.

MUCI gene showed highly significant differences
in variation suggested SNP 155187497 between the
fertile and infertile women so this gene may relate to
the infertile Iraqi population. This result is in line with
a previous Iraqi study which showed that the SNP
rs1611770 in the MUCI gene was significantly
association with infertility[18]. Also, this study is in
agreement with a prior investigation conducted in
Baghdad city that found the polymorphism of
HNF1A SNP rs2464196 polymorphism G>A on the
risk of Polycystic Ovary Syndrome in a Sample of
Iragi Women. [19]. Comparison of the differences in
present study results regarding newly suggested SNPs
in the MUCI gene (155187477 C <G, 155187497 A
< G, 155187668 A < G, 155187698 T<C and
155187793 C <A) genotypes frequencies distribution
in patients and control with previous study results in
infertility may be related to racial and ethnic
differences in MUCI gene polymorphisms and in
exposure to mutagens that increase or decrease
infertility risk as well as the interaction of MUCI
gene with additional genomic mutations to causes
development infertility [20].

The current study provides genetic information
confirming the role of MUCI! in infertility. MUCI
codes for a large epithelial apical surface glycoprotein
that serves as a barrier to embryo implantation by
functioning as an anti-adhesive molecule on the
uterine epithelium. MUCI expression must be
meticulously managed for effective implantation
when the expression is inadequate amounts can
impede the
implantation [21], same result if the expression of
MUCI is high level prevents trophoblast adhesion to
the endometrial surface, which 1is critical for
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implantation [22]. The author's previous study has
proposed the expression of MUC! in the uterus of
women  diagnosed  with  failure = embryo
implantation [22], [23] This has led to the hypothesis
that altered expression of MUCI may predispose
women to infertility.

Furthermore, the current study emphasizes there
was no significant difference between the suggested
SNPs (155187477, 155187668, 155187698, and
155187793) of MUCI gene polymorphism between
the fertile and infertile women. This result agrees with
a previous Iraqi study which showed that the
distribution of the SNPs in MUC! rs139620330 and
rs145224844 genotype and allele frequency are no
significant differences between the fertile and the
infertile groups [16]. In addition, this result deviates
from previous studies about VDR gene polymorphism
and its roles in Arabian population [24]. However,
some studies have succeeded in showing the
relationship between the MUCI1 gene polymorphisms
and increased risks of cancer [25], [26] in different
populations [27].

3.7 Haplotype and Linkage
Disequilibrium Analyses

Haplotype and linkage disequilibrium (LD) analysis
of newly suggested SNP (155187477 C < G,
155187497 A <G, 155187668 A <G, 155187698 T
<C and 155187793 C < A) in the MUCI gene was
performed by using SHESIS plus software to
investigate their association with increased risk of
infertility. The term LD was initially introduced to
denote alterations in genetic variation within a
population over time. Recombination events will
disrupt regions of contiguous chromosomes, leading
to linkage equilibrium of alleles, or the complete
independence of each allele, over generations in a
population engaged in random mating [28].

The current study shows the association between
some suggested SNPs in MUC! gene polymorphisms
has been analyzed by using linkage disequilibrium
(LD). Figure 2 shows that two MUC1 suggested SNPs
(155187668 and 155187698) have a high linkage
disequilibrium (LD) with a D’ of 0.99. Additionally,
other tested genetics suggested SNPs (155187668 and
155187793) have moderate linkage disequilibrium
(LD) with a D* of 0.70. While the other suggested
SNPs (155187477 and 155187668) have low linkage
disequilibrium (LD) with a D’ of 0.63. Thus, these
findings suggest that three suggested SNPs
(155187668, 155187698, and 155187793) and two
suggested SNPs (155187477 and 155187668)
constitute a single haplotype block. Current analysis
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can lead to the conclusion that present variation in
MUCI could be related to infertility and linked with
each other which can increase susceptibility to
infertility.

Moreover, polymorphism of three suggested
SNPs (155187668, 155187698, and 155187793) and
two suggested SNPs (155187477 and 155187668) in
the current study consistent with the previous study
about TET2 gene which emphasized that there was
strong linkage disequilibrium between TET2 SNPs
rs34402524 and rs2454206 which lead to being more
strongly associated with an increased risk of chronic
myeloid leukemia CML [29]. While disagreeing with
the author's result of the previous study about the
MUC 17 gene there were no significant differences
between the SNPs rs11979706,
1s10246021,rs6966570, and  rs4729655 on
MUCI17gene and progress endometriosis [30].

Table 13 summarizes MUCI gene haplotype
frequencies and risk association to infertility, the
current study showed there were no significant
differences (P> 0.05) in haplotype between the
patients and control groups. The presence of
haplotypes. C G G C A (OR = 0.68, 95% CI:
0.27~2.33, P =0.68), G G A C A (OR =0.59, 95%
Cl: 0.22~1.59,P=0.29), GGG CA (OR=0.97,95%
Cl: 0.56~1.67,P =0.92) and G G G C C (OR =0.52,
95% Cl: 0.22~1.21, P = 0.21) in MUCI gene were
significantly associated with a decrease in risk of
infertility. While, the haplotype C G G C C (OR =
5.27,95% Cl: 0.67~41.37, P=0.08), GA AC A (OR

155187477
155187497

i
N

63

17

-]
@
@
=
]
=]
2]
7]
=

11

=2.59, 95% Cl: 0.44~15.08, P =027, GAGCA
(OR =1.45,95% Cl: 0.44~4.74,P =0.53) and GA G
C C (OR =3.15, 95% CI: 0.72~13.83, P = 0.11), the
most prevalent haplotypes among patients, so tend to
act as a risk factor because it increases susceptibility
to infertility in females.

However, each SNP may significantly influence
phenotypic alterations, while an individual SNP in
DNA may not directly affect protein structure or
function, although they possess the capacity to
modify gene expression levels. The isolated impact of
a single regulatory SNP may be negligible alone;
however, when combined with other SNPs as a
collective unit that governs gene expression or
function, the cumulative effect might alter the
phenotype by modifying gene structure and
expression [31]. So, there are multiple previous
studies showed that the association between some
SNPs in different genes with development the of
different diseases [32]. The Potential of Single
Nucleotide Polymorphisms as Biomarkers and Their
Association with the Increased Risk of different
Diseases [33], [34] and modify immuno response [35]
all that could related with Haplotype [36], [37],
Haplotype is crucial for various genetic analyses from
sequencing [38] and a tool is a powerful resource for
analyzing hybrid or recombinant diploid or polyploid
genomes and identifying parental ancestry for sub-
genomic regions [39], [40]. Therefore, inherited
current haplotype could create an infertile new
offspring.

155187698
155187793

15

Figure 2: Linkage disequilibrium estimated between suggested SNPs in mucin one gene. The blocks indicate haplotype blocks
and the text above the horizontal numbers is the suggested SNP names. The values in the red boxes are pair-wise suggested
SNP correlations (D'). The red-to-white gradient reflects higher to lower LD values.
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Table 13: Analysis of haplotypes in the MUC1 gene.

Haplotypes Patients Frequency Control frequency Fisher's p Odds ratio 95%CI

CGGCA 6.42(0.05) 8.19(0.07) 0.68 0.80 [0.27~2.33]
CGGCC 5.41(0.04) 1.11(0.01) 0.08 5.27 [0.67~41.37]
GAACA 4.35(0.04) 1.79(0.02) 0.27 2.59 [0.44~15.08]
GAGCA 6.90(0.06) 5.02(0.04) 0.53 1.45 [0.44~4.74]
GAGCC 7.09(0.06) 2.45(0.02) 0.11 3.15 [0.72~13.83]
GGACA 7.01(0.06) 11.64(0.09) 0.29 0.59 [0.22~1.59]
GGGCA 57.61(0.48) 60.47(0.50) 0.92 0.97 [0.56~1.67]
GGGCC 9.38(0.08) 17.27(0.14) 0.12 0.52 [0.22~1.21]

Frequency<0.03 in both patients and control groups has been dropped, OR: Odd Ratio, CI: confidence interval.

4 CONCLUSIONS

This novel study identified a significant association
between the new NO. 155187497 genotype variations
GG and GA of the MUCI gene and infertility within
a sample of the Iraqi population. Additionally, the
polymorphisms of three suggested SNPs (155187668,
155187698, and 155187793) and two suggested
SNPs (155187477 and 155187668) in the MUCI1
gene  demonstrated  nonsignificant  linkage
disequilibrium with one another, except suggested
SNPs (155107668 and 15518698) show high LD,
therefore suggesting both of them may contribute to
infertility when inherited together, potentially
increasing  susceptibility in future female’s
generations. Additional even that the all SNPs
showed non-significant linked among them but needs
more studies to clarify their linkage as one block,
because the haplotypes emphasize on the role of
haplotype block as protective or risky factors. Finally,
this whole work led to the hypothesis that altered
expression of MUC1 may associate with current
Polymorphism and haplotypes, so may predispose
women to infertility. However, MUClcould be a
novel marker for susceptible for infertility, which will
shed a spark light on using it to treat the endometrium
problem related with infertility and waring from
familial infertility inherited.
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