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Summary

In the present study we investigate the association of CYPTA1*2A (rs4646903) and
CYP1A1*2C (rs1048943) SNPs in CYP1A1 gene with oligozoospermia in a sample of Iragi
patients. Blood samples were collected from 50 oligozoospermic patients and 50 apparently
healthy subjects (Controls). Genomic DNA was extracted from blood samples by using
protocol in EasyPure® blood genomics DNA kit. Genotyping was performed by RT-PCR HRM
using rotor gene (Qiagen). No significant differences were noted between study groups as
related with semen volume and semen pH. The values of sperm count, normal sperms, sperm
motility A, sperm motility B and sperm motility C were in oligozoospermic patients group
significantly (p<0.01) lower than in apparently healthy subjects group (7.22 versus 37.78
million, 24.3 versus 44.64 %, 0.10 versus 8.0%, 7.5 versus 21% and 17.8 versus 30.5%,
respectively). While, the percentage of abnormal sperm and immotile sperm were in
oligozoospermic patients group significantly (p=<0.01) higher than in apparently healthy
subjects group (75.7 versus 55.36% and 74.6 versus 40.3%, respectively). As related with
rs4646903 SNP of CYP1AT gene, AA genotype represent a protective factor against the
incidence of oligozoospermia, whereas, GG genotype represent a risk factor for
oligozoospermia incidence. The percentage of A allele was lower in oligozoospermic patients
than in apparently healthy subjects (0.31 versus 0.57, respectively), in contrast, G allele
frequency was in oligozoospermic patients higher than in apparently healthy subjects (0.69
versus 0.43, respectively). As related with rs1048943 SNP of CYP1A1 gene, no significant
differences were noted between study groups as related with all genotypes and the T allele
frequencies were 0.67 and 0.70 and A allele were 0.33 and 0.30 for apparently healthy
subjects and oligozoospermic patients, respectively. The results of haplotype defined by
rs4646903 and rs1048943 SNPs showed that AT haplotype represent a protective factor
against the incidence of oligozoospermia while GT haplotype was represent a risk factor for
oligozoospermia incidence in lIragi patients. Also, both AT/AT and AT/GA haplotype
combinations represent as a protective factor against oligozoospermia incidence, whereas,
AT/GT and GT/GT haplotype combinations were represent as a risk factor for oligozoospermia
incidence in Iragi patients. In conclusion, the results of the present study support that the
CYP1A1 rs4646903 polymorphism (GG genotype) might contribute to individual susceptibility
to oligozoospermia in a sample of Iragi patients.
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1. Introduction

Infertility is defined as the disability of couples to
possess a baby after one year of orderly
unprotected intercourse, affecting 10-15 percent of
couples . Male infertility is a complex multifactorial
pathological condition with highly heterogeneous
manifestations, from the total absence of
spermatozoa in the testicles to distinctive changes
in sperm quality .Genetic factors are responsible for
at least 15% of male infertility @.

The definition of oligozoospermia is a decrease in
the number of sperms in the ejaculate (less than 15
million sperm / ml), which are divided according to
the number of spermatozoa into mild (10-15 million
sperm / ml), moderate (5-10 million sperm / ml),
and severe (<5 million sperm/ml) ® . The causes of
male infertility are varied, the most important of
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which are: hormonal imbalance, physical causes,
sexually transmitted problems, environment and
lifestyle, and genetic factors ©@.

2. Materials and Methods

Selection of Patient and Control

The study included one hundred subjects divided into
two groups, 50 seemingly healthy cases and 50 cases of
oligozoospermia . Patients were selected according to
clinical and laboratory examination. The Men with
oligozoospermia were already diagnosed by specialist
physician in Kamal ALSamraee Hospital for Fertility,
Infertility and in Vitro Fertilization/ Baghdad . The
subjects were selected according to the diagnosis of a
specialist physician Who sent them to collect blood and
semen. Blood and semen samples were obtained during
the period from December 16, 2020 to April 15, 2021.
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3. Methodology

Seminal Fluid Analysis

After liquefaction of semen for 30 minutes at 37°C.
Semen samples consist of two parts .The first is the
sperm which is assessed by microscopy where one
drop of semen sample is placed on the slide and
covered with a covering slide and examined by
microscope and sperm count is done in 4-5 fields in
high power field also. Such as motility, sperm
morphology, whether white blood cells and
aggregation are found or not. The other part is
fluids made by the accessory glands which are
evaluated by pH, volume, viscosity and liquefaction
time @ ®, Semen samples were evaluated according
to the World Health Organization (WHO) criteria ©.

Blood samples

Each blood sample was taken from a vein (5 ml), and
this process was performed under sterile conditions.
collected blood sample has been dispensed into EDTA
K3 tube to DNA extraction for molecular studies.

DNA Extraction

Genetic material DNA that was kept in eppendorf
tube and preserved in -20 C° was extracted from
the whole blood samples (frozen blood) by using
protocol in EasyPure® Blood Genomic DNA Kit
(Catalog No.EE121).

The Estimation of DNA Concentration and Purity

The concentration of DNA samples was evaluated
by using nanodrop device by loading 1pl DNA
sample into the Nanodrop. The purity was detected
by noticing the ratio of optical density (OD)
260/280 nm to discover the contamination of
samples with protein. A ratio of ~1.8 is generally
accepted as “pure” for DNA and according to .

Molecular diagnoses methods

Genomic DNA extraction from blood sample using
( EasyPure®Genomic DNA Kit) protocol by genomic
DNA purification kit (TransGen
biotech ,China ).Detecting Primer prepared gene
(CYP1A1) was assessed for SNPs which included
(rs4646903 and rs1048943) primers sequences

which supplied by Alpha DNA / Canada, were
designed according to their reference sequence (rs)
in the database of NCBI (National Center for
Biotechnology Information). Designed Primers used
in the present study (Table 1).

Primer Sequence (5'—3' direction)

rs4646903 (CYP 1A1) 80 bp

Forward GAGGCTGAGGTGGGAGAATC

Reverse TGGAGTGCACTGGTACCATT
rs1048943 (CYP 1A1) 63 bp

Forward AGCCAGGAAGAGAAAGACCT

Reverse AGGCAGAATATTCCCATCAGG

Genotyping of (rs4646903 and rs1048943) was done by

HRM technology.
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Statistical analysis

The Statistical Analysis System- ® program was used
to discover the effect of difference factors in study
parameters. T-test test was utilized to significant
compare between means. Chi-square test was
utilized to significant compare between percentage
(0.05 and 0.01 probability). assessment of Odd ratio
and Cl in this study.

4. Results and Discussion

Subjects’ data

A total of 100 blood samples were collected from
two groups of Iragi men including 50
oligozoospermia patients and 50 apparently control
group.

Semen analysis

In this study seminal fluid was collected from
oligozoospermia patients (n=50) and apparently
healthy subjects (n=50).

The diagnosis of male infertility is particularly based
on the descriptive evaluation of human semen,
including the number of spermatozoa that are
present in the ejaculate, their motility and their
morphology . Some semen parameters of
apparently healthy subjects and oligozoospermia
patients are display in table 2 .

There were no significant differences between the
study groups as linked with semen volume and
semen pH. Sperm count was significantly (p<0.01)
higher in apparently healthy subjects group than in
oligozoospermia patients group (37.78 versus 7.22
million per ml, respectively). The cutoff of 20 million
spermatozoa per ml has been repeatedly suggested
as the lower normal value for sperm concentration
in an ejaculate ®.The percentage of normal sperm
was equal to approximately two fold in apparently
healthy  subjects  when compared with
oligozoospermia patients (44.64 % versus 24.30%,
respectively). While, the percentages of abnormal
sperm were significantly (p<0.01) lower in
apparently healthy subjects group than in
oligozoospermia patients group (55.36% versus
75.70%, respectively).

The percentages of sperm motility A were
significantly (p<0.01) higher in apparently healthy
subjects group than in oligozoospermia patients
(8.0% versus 0.1%, respectively). The percentages
of sperm motility B were significantly (p<0.01)
higher in apparently healthy subjects group than in
oligozoospermia patients (21% versus 7.5%,
respectively). The percentages of sperm motility C
were significantly (p<0.01) higher in apparently
healthy subjects group than in oligozoospermia
patients (30.5% versus 17.8%, respectively). The
percentages of immotile sperms D (dead sperm)
were significantly (p<0.01) higher in
oligozoospermia patients group than in apparently
healthy subjects group (74.60% versus 40.30%,
respectively) as in Table 2 .
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Semen parameters Control Patients T-test p- value
Volume (ml) 2.55+ 0.13 234 £0.12 0.356 NS 0.240
pH 7.60 = 0.02 7.56 = 0.02 0.075 NS 0.248
Sperm count (x10%) 37.78 £ 1.10 7.22 +0.71 2.611 ** 0.0001
Normal sperm (%) 44.64 + 2.06 24.30 = 1.67 5.276 ** 0.0001
Abnormal sperm (%) 55.36 = 2.06 75.70 = 1.67 5.276 ** 0.0001
Sperm motility, A (%) 8.00 = 1.56 0.10 = 0.10 3.098 ** 0.0001
Sperm motility, B (%) 21.00 £ 0.76 7.50 = 0.86 2.290 ** 0.0001
Sperm motility, C (%) 30.50 = 1.09 17.80 = 1.40 3.522 ** 0.0001
Immotile , D (%) 40.30 = 1.66 74.60= 1.97 5.128 ** 0.0001
NS: No significant ; ** means significant at 0.01 level.

The semen volume results in the present study &

disagree with the results of 9 who found that the

semen volume was equal to more than two fold in g

control when compared with oligozoospermia £e

patients. Semen volume has no link to pregnancy %

outcome and it is not an indicative of infertility £ =

unless it is far from average according to ' who 20 -

studied over 1600 cases in their studies. While I I O s e =0 N . T . W

agree with 9 as related with semen pH. The AR LR

seminal pH showedl no.signiﬂcant difference among .: Hetero CG .: Mutant GG - Wild

the two groups which is the same results obtained cC

by both of 2 who examined records from 1994 to Figure 2.The result output of HRM for the three

1998 that had semen pH measurements and sperm genotypes.

concentration and motility. "9 found that sperm
count was significantly higher in control compared
with oligozoospermia patients. The presence of
progressively motile sperm in the ejaculate is critical
to ensure adequate sperm transfer and fertilization
@. The low sperm motility in the oligozoospermia
patients in this study is accompanied with low
sperm count. WHO manuals recommended 30%
normal forms as the cutoff point for normality 3.

5. Molecular Analysis

Genomic DNA extraction

DNA was extracted from the frozen blood samples
for apparently healthy subjects and
oligozoospermic patients by EasyPure blood
genomic DNA kit. DNA concentration (ug / ml) (40 -
60), purity (1.7 - 1.9). The extracted DNA
electrophoresis shown in figure 1 and the result
output of HRM for the three genotypes shown in
figure 2.

Figure1: DNA bands on 1% agarose gel at 100 volts for
20 min. Lane 1-6 : genomic DNA extracted from blood
samples using in this study.

Position of SNPs studied

rs4646903 SNP

Figure 3 revealed the position of rs4646903 SNP
(11229) in 3' UTR of CYP1AT gene ( NG_061374.1)
in chromosome 15.

Homo sapiens cytochrome P450 family 1 subfamily A member 1 (CYP1A1), RefSeqGene
(LRG_1262) on chromosome 15

Figure 3. Position of rs4646903 SNP OF CYP1A1 gene in
chromosome 15 using ncbi.

rs1048943 SNP

Figure 4 revealed the position of rs1048943 (ile 462
val) SNP (9885) in exon 7 of CYP1AT1 gene
(NG_061374.1) in chromosome 15.

Homo sapiens cytochrome P450 family 1 subfamily A member 1 (CYP1A1), RefSeqGene

(LRG_1262) on chromosome 15
NCBI Reference Sequence: NG_061374.1

Figure 4. Position of rs1048943 SNP OF CYP1AT gene in
chromosome 15 using ncbi.

6. Genotyping

rs4646903 of CYP1AT gene

The results of genotypes and alleles frequencies of
rs4646903 SNP in CYPTAT gene at 3' UTR region in
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apparently healthy subjects versus lIragi patients
with oligozoospermia are presented in table 3.

The percentage of wild-type AA genotype was
significantly (p<0.01) lower in oligozoospermia
patients group than in apparently healthy subjects
group (10% versus 34%, respectively). Then AA

Cytochrome P450 1A1 gene pelymorphism and their....

the incidence of oligozoospermia in Iragi patients.
Whereas, the percentage of homozygous mutant
GG genotype was significantly (p<0.01) higher in
oligozoospermia patients than in apparently healthy
subjects (48% versus 20%, respectively). Then GG
genotype may represent a risk factor for the

genotyie may reiresent a irotective factor against incidence of oligozoosiermia in Iraii iatients.

Rs4646903 SNP Con':(e)?“enlcy' ”Pg’fi)e — Chi square X? Odd Ratio (Cl)
Genotype frequency
AA 17 (34%) 5 (10%) 8.473 ** 1.283(0.79 - 1.87)
AG 23 (46%) 21 (42%) 1.076 NS 0.449 (0.156 — 0.920)
GG 10 (20%) 24 (48%) 8.907 ** 1.472(0.86 — 2.07)
Allele frequency
A 0.57 0.31
G 0.43 0.69

The most commonly studied is the rs4646903 of
CYP1A1 gene which is characterized by the A to G
mutation at nucleotide 3801 in the 3' flanking
region of the CYPTA1 gene. The rs4646903 SNP
polymorphism can change the level of gene
expression or m RNA stability resulting in a highly
inducible activity of the enzyme 0413,

As related with CYP1AT rs4646903 polymorphism in
the present study are in agreement with many genetic
studies which investigated the related between the
CYP1A1 rs4646903 polymorphism and the risk of male
infertility. "9 concluded that the CYPTAT rs4646903
polymorphism is capable of causing male infertility
susceptibility in Asians, but not in Caucasians.
provided evidence of a significant association between
CYP1A1 rs4646903 polymorphism and idiopathic male
infertility risk. @ reported that GG genotype of
rs4646903 SNP of CYP1A71 gene is linked in the
pathogenesis of male infertility in Indian population.
Also, @ precent that the CYP1AT rs4646903
polymorphism  might  contribute  to individual
susceptibility to male infertility in Asians.

The results of the present study disagree with other
studies, @ and ©" revealed that CYPTA17 variants
had no effect on the genetic susceptibility to the
disease in lIranian and Russian populations. @V
revealed that rs4646903 SNP of CYP1A71 gene
polymorphism do not participate to male infertility
of Colombian Caribbean men. ?? reported that no
significant association was detected between

rs4646903 of CYP1AT1 gene polymorphism and
male infertility in Chinese population.

In the present study as shown from table 3, the
frequency of G allele was 0.69 in oligozoospermic
patients. It discovers that individual with the variant
G allele may have a higher risk for male infertility
than those carrying A homozygote. G allele of
rs4646903 in CYPTAT gene was highest frequency
in Chinese @2 and lIranian “ with much lower
frequency being recorded in Russian ?" and Indian
@), The sample size was small, thus, studies with
larger sample sizes are needed to further
investigate the potential relationships of CYP1A1
rs4646903 polymorphism with male infertility risk.

rs1048943 of CYP1AT gene

The genotypes and allele frequencies of rs1048943
SNP (lled462Val) in exon 7 of CYP1A1*2C gene in
apparently  healthy  subjects  versus Iraqi
oligozoospermia patients are presented in table 4.

As related with rs1048943 SNP, no significant
differences between apparently healthy subjects
and oligozoospermia patients in the frequency of
TT, TA and AA genotypes of rs1048943 SNP in
CYP1A1*2C gene which were 48% versus 56% ;
38% versus 28% and 14% versus 16%, respectively.
The frequency of T allele was 0.67 and 0.70 and A
allele was 0.33 and 0.30 for apparently healthy
subjects and oligozoospermia patients, respectively.

Rs1048943 SNP cOnizﬁueTy' nie__ Chi square X2 0dd Ratio (Cl)
Genotype frequency
TT 24 (48%) 28 (56%) 2.127 NS 0.472 (0.187 — 0.894)
TA 19 (38%) 14 (28%) 3.065 NS 0.597 (0.237 — 1.063)
AA 7 (14%) 8 (16%) 0.791 NS 0.239 (0.098 — 0.764
Allele frequency
T 0.67 0.70
A 0.33 0.30

CYP1A1*2C polymorphisms seem not to have a
direct influence on male infertility, but a possible
517

contribution to male infertility, alone or in
combination with other genetic and environmental
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factors, cannot be excluded (16).

Haplotype

The results of haplotype frequency of rs4646903
and rs1048943 SNPs of CYP1AT gene in Iragi men
with oligozoospermia and controls are shown in
table 5.

The percentage of AT haplotype was significantly
(p<0.01) higher in apparently healthy subjects
group than in oligozoospermia patients group (74%
versus 46%, respectively). This result mean that AT

Cytochrome P450 1A1 gene pelymorphism and their....

haplotype represent a protective factor against the
incidence of oligozoospermia in Iragi men. In
contrast, the percentage of GT haplotype was
significantly (p<0.01) higher in in oligozoospermia
patients group than in apparently healthy subjects
group (38% versus 12%, respectively). This result
mean that GT haplotype represent a risk factor
against the incidence of oligozoospermia in Iraqi
men.

Haplotype Control Patients X? Odd Ratio
AT 37 (74%) 23 (46%) 12.58 ** 1.618
GT 6 (12%) 19 (38%) 8.40 ** 1.071
GA 4 (8%) 5 (10%) 0.634 NS 0.278
AA 3 (6%) 3 (6%) 0.00 NS --

X?: chi sequare ; ** mean significant at 0.01 level. ; NS mean no significant.

Haplotype combination

The results of haplotype combinations of rs4646903
and rs1048943 SNPs of CYPTAT gene in Iragi men
with  oligozoospermia and apparently healthy
controls are shown in table 6.

The frequencies of both AT/AT and AT/GA
haplotype combinations were significantly (p<0.01)
higher in apparently healthy subjects group than in
oligozoospermic patients group (32% versus 10%
and 28% versus 10%, respectively). This result mean
that both AT/ AT and AT/GA haplotype

combinations represent a protective factor against
the incidence of oligozoospermia in Iragi men. In
contrast, the frequency of AT/GT haplotype
combination was significantly (p<0.05) higher in
oligozoospermic patients group than in apparently
healthy subjects group (26% versus 12%,
respectively). This result mean that AT/GT
haplotype combination represent a risk factor
against the incidence of oligozoospermia in Iraqi

men.

Haplotype combination Control Patients X Odd Ratio

AT/ AT 16 (32%) 5 (10%) 8.07 ** 1.264
AT/ GA 14 (28%) 5 (10%) 6.94 ** 0.976
AT/ GT 6 (12%) 13 (26%) 5.018 * 0.658
GT / GA 4 (8%) 9 (18%) 3.064 NS 0.339
GA/ GA 4 (8%) 5 (10%) 0.634 NS 0.278
AA/ GA 3 (6%) 3 (6%) 0.00 NS -

GT/GT 2 (4%) 10 (20%) 5.492 * 0.703
AT / AA 1(2%) 0 (0%) 0.634 NS 0.278

7. Conclusions

According to the results, this study concluded:
Semen volume was not differed between study
groups and this result was in favor of the accurate
determination for sperm count.

Reduced sperm count in oligozoospermic patients
was accompanied with reduced motility percentage
and increased percentage of abnormal and
immotile sperm.

Homozygous mutant (GG genotype) of CYP1A1
rs4646903 represent a risk factor, whereas, the wild-
type AA genotype represent a protective factor for
oligozoospermia incidence.

Haplotype GT and haplotype combinations AT/GT
and GT/GT defined by rs4646903 and rs1048943 of
CYP1A1 represent a risk factor for oligozoospermia
incidence in Iragi men.

Haplotype AT and haplotype combinations AT/AT
and AT/GA defined by rs4646903 and rs1048943 of

CYP1A1 gene represent a protective factor against
the incidence of oligozoospermia.
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