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Infertility is a significant disorder of the male or female reproductive system, defined
by the failure to conceive after twelve months or more of unprotected sexual intercourse. Around
9% of males and 10% of females aged 22-44 reported trouble in reproducing. Y-chromosome
microdeletions within the azoospermia factor (AZF) regions represent a major genetic cause
of male infertility. In the current study, sperm morphological examination was performed
using Papanicolaou staining to identify spermatozoa abnormalities. Gene scanning for sY242
(AZFc sub-region) microdeletion was performed by STS-PCR. Total of 100 semen samples (67
normozoospermia, 30 oligozoospermia and 3 azoospermia including blood) were examined for
sperm morphological abnormalities and Y chromosomal microdeletion. Eighty-seven samples
showed variable amount of sperm defects whereas 13 samples showed high amount of head, tail
and mid piece defects. Gene scanning at sY242 using STS-PCR technique showed microdeletion
in the 13 samples which includes 5 normozoospermic (7.46%), 7 oligozoospermic (23.33%)
and 1 Azoospermic (33.3%) males. Our findings suggest that there is a involvement of sperm
morphological defects during sY242 microdeletion in the studied infertile males. However, the
study can be extended for more number of samples to rule out actual frequency of microdeletion
at sY242 gene and its association with sperm morphological defects. This study will be of great
help to infertility clinics for genetic counseling and assisted reproduction.
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Infertility is described as the reproductive
incapacity to conceive pregnancy after 365 days or
more of unprotected sexual contact. This condition
affects 10%-15% of couples globally, with male-
related variables accounting for half of the cases.'

Hormonal disorders, erectile malfunction,
infections, anti-sperm antibodies, contact with
chemical agents and radiations, testicular cancer,
varicocele, hereditary variables, and many more
have all been linked to male infertility. As a
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result, male infertility is a complex condition that
encompasses a wide range of problems. Yet, the
cause of infertility is unclear in around 30%-50%
of male cases.?

Forty to Fifty (40-50%) of fertile
males have sperm production problems such as
sperm quantity decrease, motility, or aberrant
morphology. Yet, the root cause of infertility is still
unknown. Male infertility is thought to be caused
by autosomal and sex chromosomal abnormalities
in 10- 15% of case.?
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Y Chromosome and Male Infertility

Deletions in the Azoospermia Factor
(AZF) regions of the human Y chromosome are
recognised as a prevalent cause of severe testicular
dysfunction and spermatogenic abnormalities
resulting in male infertility. It is commonly
accepted that at least three nonoverlapping sections
of the human Y chromosome—AZFa, AZFb, and
AZFc—are essential for normal spermatogenesis.*
However, there is still limited data available for
Indian infertile men.’

AZFc region is located at distal end of
interval 6 and spans around 3.5 Mb. Deletion of
these regions observed some azoospermic and
sever oligozoospermic patients. AZFc contain eight
copies gene; namely: DAZ, BPY2. CDY 1, CSPG4,
LYP1, TTTY3, TTTY4 and TTTY17 which are
expressed only in testis.®* AZFc deletion is caused
by recombination involving b2/b4 sequences and
deleted all 4 copies of DAZ gene and 3 copies of
BPY?2 genes.” Genes associated with AZFc region
are sY254,sY255,sY145,sY152,sY153,sY157,
sY239, sY242, sY802, sY856, sY1191, sY2713,
sY2900, sY2928.8

As infertility is a global problem, present
study was taken to scan sY242 microdeletion in
males with fertility problem.
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MATERIALS AND METHODS

Sample selection

Total of 100 semen samples were
collected from different District of Gujarat. Among
the 100 samples, 67 were normozoospermia, 30
were oligozoospermia and 3 were azoospermia.
The consent form containing the details about
research purpose and methods which was given
to the male participants for their information and
consent. Only Males who signs the consent form,
their samples were collected. Blood samples from
Azoospermic males also collected.
Study Procedure

Genomic DNA from semen & blood
samples were isolated from the samples
using phenol/chloroform method. Analysis of
microdeletion at sY242 of human Y-chromosome
was carried out by using polymerase chain
reaction (PCR). Using specific primer sets, PCR
amplification was performed. For both the STS
markers (SRY, sY242) independent PCR reactions
were designed to analyze the microdeletions in
AZFc sub-region of Yq chromosome. Polymerase
chain reaction (PCR) was carried out in a 25/
pL reaction volume (Table 1), containing 5/ pL
of genomic DNA. Amplification was performed
using a HIMEDIA thermal cycler with an initial
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Fig. 1. Illustrative Diagram of Y-chromosome showing AZF loci and their candidate genes associated with male
infertility

Table 1. Amount (uL) of PCR components per reaction

STS Master Nuclease Forward Reverse DMSO DNA
markers Mix (2X) freewater primer primer

(10 pM) (10 pM)
sY14 12.5 5.4 1 0.1 5
sY242 12.5 6.4 0.5 0.1 5
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denaturation step at 94/ °C for 4 minutes, followed
by 34 cycles of denaturation at 94/ °C for 30
seconds, annealing at marker-specific temperatures
(Table 2), and extension at 72/ °C for 40 seconds.
A final extension was performed at 72/ °C for
3 minutes, followed by a hold at 4/ °C. PCR

amplicons were resolved on a 2% agarose gel,
stained with ethidium bromide (EtBr), visualized
under a UV transilluminator. In case of presence
of microdeletions in STS, PCR was repeated thrice
to confirm the deletions.

Table 2. Primer details’®

Region  STS Primer Sequence (5-3") Expected Annealing
Marker Amplicon Temperature
size (bp) “C)

SRY sY14 F-GAATATTCCCGCTCTCCGGA 472 56

R-GCTGGTGCTCCATTCTTGAG
AZFc sY242 F- ACA CAG TAG CAG CGG GAGTTAC 233 60

R- TCT GCC ACT AAA CTG TAA GCT CC

RESULTS

Fig. 2. Morphology of spermatozoa from sample
0S39 showing Head defect (A), Tail defect (B),
Midpiece defect (C) and Normal sperm (D).

A total of one hundred semen samples
were collected from various laboratories of
Gujarat. Details were obtained from the location
of collection regarding the regular examination
of semen samples, such as volume, colour,
viscosity, motility, concentration, etc. The males
were mostly between the ages of 25 and 35
years, with an age range of 21 to 40 years. The
seminograph results, particularly the sperm
counts, were used to classify the samples into
three groups: Normozoospermia, Oligozoospermia,

0S3 0S4 NS5 O0Se6

OS7 NS8 059

Fig. 3. Electrophoretic Pattern of Semen DNA Sample. NS5 and NS8: Normospermic semen sample, OS3, OS4,
0S6, OS7 and OS9: Oligospermic semen sample
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and Azoospermia. In all these samples, 67(67%)
samples were Normozoospermia, 30(30%) samples
were Oligozoospermia and 03(3%) samples were of
Azoospermia. The distinct ID number was written
on the samples’ labels.

Analysis of sperm morphology is
completed using a Papanicolaou staining kit,
several sperm morphological abnormalities (Head
defects, midpiece defects and tail defects) are
detected under a light microscope. Among one

hundred samples, thirteen samples had a high
frequency of head, tail, and midpiece defects in
sperm, whereas 87 samples had various types
of sperm defects which are acceptable as per the
guideline.'®

Semen and blood samples were treated
using regular phenol-chloroform techniques to
isolate DNA. Qualitative and quantitative analysis
of isolated genomic DNA carried out to check
the the quality of extracted DNA, 1% agarose gel

NS17 O0S820 OS839 NS47

0857

NS67
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Fig. 4. PCR products of representative SRY gene (472bp). NS17, NS47 and NS67: Normospermic semen sample,
0820, 0OS39 and OS57: Oligospermic semen sample and L: DNA Ladder (100 bp)
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Fig. 5. PCR products of sY242 gene (233bp). NS5, NS12, NS15, NS16, NS17 and NS22: Normospermic semen
sample, OS4, OS7, 0S9, 0S14 0S20 and OS21: Oligospermic semen sample, AS1: Azoospermic sample and L:
DNA Ladder (100 bp)
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Table 3. Gene scanning for sY242 microdeletion at AZFb region

Samples Types No. of % of sample with % of sample with
samples morphological defects low sperm count
and microdeletion
Azoospermic 03 333 (n=1) -
Oligozoospermic 30 23.33 (n=07) 13.33
Normozospermic 67 7.46 (n=05) 00

electrophoresis was done. Sharp, uninterrupted
bands of male DNA were seen under the UV
transilluminator. The electrophoresis pattern of
extracted genomic DNA is presented in Figure 3.

An STS for SRY (sY14), which is
located on Yq, is used to verify the existence of
the Y chromosome and differentiate between a
negative result and a technical malfunction. The
SRY gene indicates that DNA is present on the
Y chromosome, which is of 472 bp as shown in
Figure 4, and the result bands were falling inside
the ladder designated zone near to 500 bp when the
PCR products were observed under 2% agarose gel.

In 100 infertile males, Gene scanning
at sY242 using STS-PCR technique showed
microdeletion in the 13 samples which includes
5 normozoospermic (7.46%), 7 oligozoospermic
(23.33%) and 1 Azoospermic (33.3%) males
(Table:3). While observing the PCR products under
2% agarose gel, the product bands fell inside a
ladder-marked zone between 200-300 bp bands
indicating the normal sY242 gene with 233bp
shown in Figure 5.

DISCUSSION

According to previous research report,
three out of four patients had AZF deletions that
included the AZFc region, resulting in a significant
portion of AZF deletions. Our results match with
previously released information. 3.85% (3 out
of 78) of azoospermic males had AZF deletions
when the patients were grouped according to their
spermiogram.'’ While deletions of the AZFc area
can result in varying degrees of spermatogenic
failure, from oligozoospermia to the loss of germ
cells in the testis, deletions of the AZFa and AZFb
regions are often linked to azoospermia and failure
of testicular sperm retrieval."?

It has also been discovered that the AZFc
region subdeletions gr/gr, b2/b3, bl/b3, and b2/
b4 are linked to male infertility.",'* They studied
Indian, Poland, Vietnam, US and Sri Lankan
populations, with the prevalence of b2/b3 deletion
range from 0.5 percent in India to 2.2 percent in
Poland, and the incidence of gr/gr deletion ranging
from 2 percent in the US to 15 percent in Vietnam.
On the other hand, the frequency of b1/b3 and b2/
b4 deletions did not significantly changes."

Available data as compared to deletions
in the AZFa and AZFD areas, deletions in the AZFc
region are more prevalent.'® According to past
studies, 4/50 (8.0%) of the male infertile patients
had deletions in the AZFc region."”

Our findings concur with Lin et al'¥, who
found 8.5% of AZFc deletions in 94 male infertile
subjects analysed in Taiwan. Italian researchers
found that 6.5% of male infertiles had AZFc
deletions.!” However, modest frequencies 15%
and 19.9% of infertile men from the Egyptian and
Russian, respectively, with AZFc deletions were
reported.?,*!

According to earlier research, 24 people
or 82.8% of the total number of azoospermic
men had deletions in the AZFc region.?* This
is consistent with previous research that found
that, in comparison to the AZFa and AZFb areas,
the AZFc region had a higher prevalence of
deletion.?,** Researcher showed that there is a
higher risk of subfertility and infertility associated
with a reduction in the copy number of DAZ genes
(AZFc). Seven people (24.1%) had AZFc alone
(together with DYZ) out of the total 29 deletions.
It was intriguing to see that Y chromosomes in total
8 (27.6%) had the heterochromatic region (DYZ)
deleted; this Y chromosome was identified as being
short.?
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Ambulkar and Pande (2018) studied
microdeletions on Y chromosome through
multiplex PCR utilizing 11 STS markers excluding
sY242 in Indian infertile males showed that the
AZFc region has the most deletions sites (10%)
followed by AZFb (6.36%) and AZFa (1.81%).%

Partial deletions of the AZFc region
were studied for the first time in a small samples
of men from Sri Lanka. The gr/gr pattern was the
most often seen partial AZFc deletion pattern.
It was found in four (4.2%) patients and four
(4.6%) control males, suggesting that there was
no difference in the frequency of gr/gr deletions
between the patient and control groups®. We also
found microdeletion in the 7.4% (5/67) control
samples which are 1.6 times more than that
was reported by Fenando et al*’ in 2006. Their
studies from Sri Lanka support earlier discoveries
made in other populations, which showed that
spermatogenetic failure cannot be caused just by
incomplete AZFc region deletions.”’

CONCLUSION

In the current study, deviations in
spermatozoa were identified by sperm
morphological evaluation using Papanicolaou
staining. STS-PCR was used to scan the genes for
the microdeletion of sY242 (AZFc sub-region). A
total of 100 semen samples (67 normozoospermia,
30 oligozoospermia, and 3 azoospermia including
blood) were analyzed to check for Y chromosomal
microdeletion and abnormalities in the sperm
morphology. Thirteen samples had a high frequency
of head, tail, and midpiece defects, whereas eighty-
seven samples had varying levels of sperm defects,
which are acceptable as per WHO manual 2021.
Using the STS-PCR approach, Gene scanning
at sY242 using STS-PCR technique showed
microdeletion in the 13 samples which includes
5 normozoospermic (7.46%), 7 oligozoospermic
(23.33%) and 1 Azoospermic (33.3%) males.
According to our research, the infertile males
under study may have had sperm morphological
abnormalities during sY242 microdeletion. To rule
out the true incidence of microdeletion at the sY242
gene and its correlation with sperm morphological
abnormalities, the investigation might be expanded
to including a larger number of samples. This study

will be of great help to infertility clinics for genetic
counseling and assisted reproduction.
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