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@ ABSTRACT
L el s e Kol (=4 517=5 Male infertility is a complex disorder that affects a large portion of the male
: population. However, the causes of infertility are mainly unknown. Proper and complete implementation
Received: 04 Feb 2023 of spermatogenesis requires the expression of many genes. So, stopping or disrupting the expression of
Accepted: 09 Jul 2023 : any of them may lead to blocking or upsetting the process of spermatogenesis. Identification of such
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genes and evaluation of their function provides valuable information about the role of these genes in
adult spermatogenesis. The present study investigated the expression of PRMT1 and MAPK14 genes in
healthy and oligospermic individuals.

[VETEEE Semen samples of normal sperm and oligospermia were collected according to WHO
standards from individuals referring to Qom University, Jihad Infertility Treatment Center, after obtaining
their consent. Semen samples were assessed regarding the expression of PRMT1 and MAPK14 genes
in normal and oligospermic groups using real-time polymerase chain reaction (PCR). The data obtained

Keywords: were analyzed with the independent t test using PRISM software. The significance level was set at P<0.05.
Oligospermia, ¢ [ETE The study on cDNA from normal sperm and oligospermic individuals showed that the expression
PRMT1, Mitogen-ac- of the PRMT1 gene in oligospermic individuals increased 3.989 times compared to the control group, but
tivated protein kinase the MAPK14 gene did not change significantly.

14, Infertility, Men, i [ETEERY Increased expression of the PRMTI gene in oligospermic individuals increases the process of
Apoptosis © apoptosis and ultimately reduces the number of healthy sperms.

* Corresponding Author:

Maryam Khoshsokhan-Mozaffar

Address: Department of Biology, Faculty of Basic Sciences, Qom Branch, Islamic Azad University, Qom, Iran.
Tel: +98 (912) 6518508
E-Mail: m.khoshm@gmail.com

Copyright © 2023 Qom University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license(https://creativecommons.org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.



http://journal.muq.ac.ir/en
mailto:m.khoshm@gmail.com
https://orcid.org/0000-0002-5710-1174
https://orcid.org/0000-0002-1209-1662
https://orcid.org/0000-0001-8870-8035
https://journal.muq.ac.ir/
https://doi.org/10.32598/qums.17.2823.1
http://journal.muq.ac.ir/en
https://crossmark.crossref.org/dialog/?doi=10.32598/qums.17.2823.1
http://journal.muq.ac.ir/fa

2023. Volume 17

Extended Abstract

Introduction

Ithough many causes of male infertility are

unknown, genetic disorders seem to play

an important role, especially in cases of

oligospermia. PRMT1 and MAPKI4 are

two genes likely to play a part in sperm
disorders. The protein encoded by the MAPKI4 gene
belongs to the group of MAP kinase proteins. Mito-
genic activities and environmental stresses activate this
kinase, and then a series of cascade reactions dependent
on MAP kinase causes phosphorylation and activation of
MAP3K7IPI1/TABI. PRMTI gene encodes a member of
the family of arginine N-methyltransferases. It plays an
essential regulatory role in many biological processes;
PRMTs methylate arginine residues by transferring meth-
yl groups from S-adenosyl-L-methionine to guanidine ni-
trogen atoms. Increased gene expression may play a role
in many types of cancer. This research investigates the
relationship between PRMTI and MAPK 14 gene expres-
sion and infertility in men with oligospermia.

Methods

This study was conducted on 100 men with oligosper-
mia and 100 healthy men as a control group. They referred
to the infertility treatment center of the Jihad University of
Qom, Qom City, Iran. The semen samples were collect-
ed from April 20, 2020, to December 8, 2020. Then, the
sperm parameters (concentration, motility, and morphol-
ogy) were investigated. The RNA of the samples was ex-
tracted using TRIzol and according to the manufacturer's
instructions. The concentration of the extracted RNA was
read using a NanoDrop device; the absorption ratio of 260
to 280 was calculated, and quality was measured. RNA
was performed on agarose gel. To ensure accurate extrac-
tion, it was taken on 1% agarose gel, and by observing
the sharp band of 28rRNA and 18rRNA and providing
the extraction and no contamination with genomic DNA,
the extracted RNA was stored at -70°C until the next
steps. The optimal concentration of cDNA and the prim-
ers for each gene was determined by serially measuring
the concentration for each one separately so that the low-
est amount of dimer is observed in the polymerase chain
reaction (PCR) product. Real-time PCR was performed
using the appropriate concentration of cDNA. GAPDH
was used as a reference gene. The 2-CTAA method was
used to quantify the relative expression of the desired
genes. Melting curve was used to ensure specialized gene
amplification. After completing the test and obtaining
cycle thresholds of the reference and target genes, the fold
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change method was used to calculate the gene expression
level. The data obtained from this study were statistically
analyzed using PRISM software and statistical tests. The
independent t test was performed for data analysis with a
significance level of P<0.05.

Results

The average age of healthy people and oligospermic
people was not significantly different. There was a sig-
nificant decrease in the volume of semen samples and
sperm concentration in the infertile group. Also, total
sperm motility, progressive sperm motility, and normal
sperm morphology were lower in patients with oligo-
spermia than in fertile individuals. The results of RNA
extraction from sperm were checked for contamination
and the presence of rRNA bands. The average expres-
sion level of the PRMT1 gene in oligospermia individu-
als was 3.98+2.4, and the expression level of this gene in
healthy individuals was 1.03+0.78. These numbers show
the increased expression of the said gene in sick people.
MAPK14 gene expression level was 0.78+0.06 in oligo-
spermic individuals and 0.96+0.56 in healthy individuals.
The results showed that the expression level of this gene
in sick people is not significantly different from that in
healthy people.

Conclusion

The most important finding of the present study was
that the expression of the PRMTI gene in oligospermic
individuals increases significantly compared to healthy
and fertile individuals. However, MAPK 14 gene expres-
sion in oligospermic individuals did not change signifi-
cantly compared to healthy individuals. PRMTI gene is
involved in the ubiquitination process. Adding a ubiquitin
to the substrate can attach more ubiquitin molecules to the
first one and create a polyubiquitin chain. Damage in the
structure of DNA or other structures in the testis may lead
to the initiation of apoptotic pathways, and these sperms
may be ubiquitinated. In addition to apoptosis, improper
twisting of sperm surface antigens or loss of their struc-
ture can cause ubiquitination of damaged sperm. Consid-
ering the role of PRMT1 and the fact that the expression
of this gene has increased in the present study, it can be
said that with the increase in the expression of this gene,
many sperms are lost. As a result, the number of sperms
decreases in oligospermic individuals. Also, the expres-
sion of this gene has a negative effect on the motility of the
whole sperm and the progressive motility of the sperm. It
changes the sperm shape in patients with oligospermia.
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