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Abstract

Any defect in the process of spermatogenesis can lead to a type of male infertility disorder called
Non-Obstructive Azoospermia. Investigating factors involved in spermatogenesis, including genes,
can help to understand the mechanism of infertility in men. On the other hand, a number of miRRNAs
communicate with spermatogenesis and regulate it. The current paper aims at determining the let7
and mir30 genes expressions in testicular tissue of Azoospermic patients. This case-control study
was performed on 40 infertile males with Non-Obstructive Azoospermia and 40 healthy fertile males.
Genomic RNA from the testicular tissue samples as well as semen of the fertile individuals was
extracted and converted to CDNA. Using Real-time PCR technique, using the specific primer of the
examined genes and primer U6 as internal control, the expression rate in samples and controls was
evaluated, and the amount of ΔCT was calculated, and finally, the relative number of multiplied mRNA
copies of formula 2 -ΔΔCT was used. Data were then analyzed using Excel software, and compared
using SPSS software and t-test and ANOVA. Based on the quantitative results obtained from the
examination of the let7 and mir30 genes expression, the results showed that the let7 and mir30 gene
expression in Azoospermic individuals was significantly different from that of fertile male sperm
samples. The mean of let7 expression in Azoospermic individuals was more than 18 times higher
than normal samples. (P-value = 0.04). There was a significant difference in expression of let7 in
fertile and Azoospermic male samples by t-test. (P-value = 0.03). There was no significant difference
in the expression of mir30 in fertile and infertile males with Azoospermia. (P-value = 0.27). There is
a significant difference in the expression of let7 gene in Azoospermia samples compared to fertile
individuals, and it can be concluded that this gene may play a role in the spermatogenesis process.
By examining larger populations and proving this change of expression, the miRNA expression
patterns were used to diagnose and treat Non-obstructive Azoospermic individuals.
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INTRODUCTION
Infertility is one of the most common and rising
problems in the world (Hamada et al. 2012). Nonreproductive fertility is called infertility after one year of
sexual intercourse without interruption (Krausz and Forti
2000). The number of infertile couples is increasing in
many ways in today’s world (Ikuerowo et al. 2010,
Moncada et al. 1991, Thonneau et al. 1991). Several
factors have a negative effect on the number, shape,
maturity and sperm motility. Azoospermia is one of the
causes of male infertility. The prevalence of this mark
has been reported in over 2% of the population and 1025% of the infertile population (Rowe et al. 2000).
In non-obstructive Azoospermia, sperm is not made
and it is believed that this Azoospermia is due to a
defective process of spermatogenesis and is associated
with the absence of mature sperm (Ezeh 2000).
Spermatogenesis is a complex process of
differentiation and cellular changes derived from a

diploid stem cell (spermatogonium), ultimately results in
a haplotypes male gamma that is regulated by the
development and maturation of germ cells by 2300
genes (Yu and Tan 2012).
It seems that the disruption and mutation of each of
the genes that are effective in spermatogenesis can lead
to male infertility (Turner 2003). Various genetic reasons
have been investigated in this regard, for example,
examination of the types of deletions in chromosomes
(Y 10), MLH3 mutations in gonadal tissue (Ferrás et al.
2007), mutations in the methylthematetrahydrofolate
reductase gene (MTHFR) (Nuti and Krausz 2008),
epigenetic changes (Hajkova et al. 2002), and ..... A
change in the expression of the short 22 RNA
expression nucleotides regulating the expression of
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genes called miRNA is one of the recent highly regarded
causes of many disorders including infertility (Stark et al.
2008).
In addition to mRNA or coding RNAs, other
transcripts called microRNAs have also been identified
in the sperm that are not protein coding and by binding
to the mRNA inhibit the translation process and regulate
the gene expression at the post-transcription level.
miRNAs are present at different stages of
spermatogenesis and have the highest expression in
spermatocin pectin cells as well as spermatids
(Hackstein et al. 2000, Mardani et al. 2014, Sutovsky
and Schatten 1999).
The study of the role of miRNAs in male reproductive
organs is essential as mRNAs play an important role in
biological processes and cellular disorders. Expression
of the specific miRNA concentration is associated with
certain male reproductive disorders. Therefore, the
evaluation of several miRNA gene expressions may be
useful as a suitable molecular marker for detecting these
male infertility disorders.
Accordingly, the importance of miRNAs in the
differentiation and proliferation of sex cells is more and
more evident.
On the other hand, according to studies conducted
over the years, many miRNAs have been introduced as
effective factors in spermatogenesis, which requires
further studies to use them in the treatment and
diagnosis of infertility disorders; for example, Barad et
al. (2004) determined miRNA expression in the testicle.
The technique used by this group was microarray
technique (Barad et al. 2004). Lian et al., also conducted
a series of Semen tests on infertile and fertile males in
2009, and were able to identify different 52miRNA
experessions (Lian et al. 2009).
Kotaja et al. (2006) managed to detect chromatic
aberrations as a control center for intracellular miRNA
functional pathways in a sexually transmitted cell, that
Let7 is also located at this center (Kotaja et al. 2006).
Locating some of the miRNA regulatory components
in Excel 2008 was carried out by Marcon et al., using
FISH techniques, microarrays and qPCR (Marcon et al.
2008).
Mclver et al. (2013) identified miRNAs 7 that were
important in differentiating the egg cell after fertilization
(20,33).
The authors of the current paper (2011) reported the
use of seminal fluid molecular markers as a non-invasive
diagnostic method to evaluate the spermatogenesis in
Non-obstructive Azoospermic patients (Aslani et al.
2011). In this study, the expression of specific genes
AKAP4 and PRM2, DAZ of sex cells was performed by
RT-PCR, then it was concluded that the presence of the
transcripts of DAZ and protamine 2 genes in seminal
fluid of Non-obstructive Azoospermic individuals can be
used as a noninvasive molecular marker for prediction
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of the presence or absence of mature spermatozoa.
Recent studies have used miRNAs in seminal fluid to
study spermatogenesis in Non-obstructive Azoospermic
males and to evaluate the profile of these transcripts in
infertile males, as well. For example, Wie Wu et al.
(2013) investigated the miRNA profile in seminal fluid of
Azoospermic males with the aim of finding noninvasive
methods to find out the cause of Non-Obstructive
Azoospermia. Thus, they examined the expression of
miRNA miR-141, miR-429 and miR-7-1-3p in 100 patient
samples versus 100 controls. The method used in this
study was RT-PCR and the results showed that the
expression of all three is significantly increased, and by
examining larger populations and proving this change of
expression, it may be possible to examine the pattern of
miRNAs in diagnosis and treatment of Non-Obstructive
Azoospermia (Magro 2015, Wu et al. 2013).
The current paper aims at evaluating the expression
of two miRNAs, titled Let7 and Mir30, in patients with
Non-Obstructive Azoospermia.

MATERIALS AND METHODS
Testicular biopsy specimens were obtained from 40
infertile men who were referred to the Najmieh Infertility
Center of Kerman in order to treat infertility. The
inclusion criteria for azoospermia were based on the
analysis of semen and the absence of sperm extraction
from epidiam. Approximate sample size was mm 2 * 2 *
2 and stored at -70 ° C. Semen specimens of a sample
of 40 fertile individuals with normal sperm parameters
(according to WHO standards) was collected after
diagnostic spermogram.
The study was approved by the Ethics Committee
and written consent was received from both the case
and control groups for participation in the research
project. Moving sperms with normal morphology
(Nidacon, sweden) Pure sperm were isolated from pure
semen, following concentration slope steps. Therefore,
40% and 80% Pure sperm were prepared by adding
Sigma, Usa and Ham’s F-10 in a concentration of 40%
and 80% Pure sperm. Then, in a centrifuge tube, ml2
was added at 80% concentration and Zn 2 ml of 40%
Pure sperm concentration. The addition of the layers
was done in such a way that the two layers were not
mixed together, then the 2 ml semen was added to and
centrifuged for about 20 min at 300 g, then the sperms
deposited from the 80% layer were carefully separated
without mixing with other layers. Having washed the
sperms with the culture medium, they added about 0.7
ml of solution (RNA-Bee (tel-tes Inct, USA) and
transferred to the molecular laboratory for RNA
extraction in liquid nitrogen (196 ℃). Sperm miRNA
extraction and testicular tissue using an Exigon ™
Mercury ™ RNA Isolation Kit kit of Biofluids, Inc.,
according to the company’s instructions, the extracted
RNA was converted to cDNA using the Exigon CDNA
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Table 1. Primer sequence used for let7 and mir30 and U6
genes
Gene
Mir30a
Let7b
U6

Primer sequence
GGCGTGTAAACATCCTCGACTG
TGAGGTAGTTAGGTTGTATAGTT
CTCGCTTCGGCAGCACA

Fig. 2. Mean expression of mir-let7 in Azoospermic samples
compared to fertile individuals (t-test)

Fig. 1. Mean expression of mir-let7 in Azoospermic
individuals compared to fertile individuals (ANOVA)

builder. Having produced the cDNA, the cDNA was
prepared to prepare the components of the qPCR
reaction, first cDNA was diluted and prepared for qPCR
reaction. The prepared product was placed in the Real
Time step one plus made of ABI Company and then
contracted using the specific primers of let7 and mir30
genes and the primer U6 as a control of specimen’s
expression and ∆𝐶𝐶𝐶𝐶 Value was calculated. In the end,
2∧−∆∆𝐶𝐶𝐶𝐶 was used for relative calculation of the number
of copies of mRNA replicated.
Table 1 shows sequences and primers used in this
paper.

Statistical Analysis
Data were categorized using Excel software and
analyzed using t-test, ANOVA and SPSS software and
comparing expression using ΔΔCT. P <0.05 was
considered as significance level.
FINDINGS
Detection of mir-let7a expression in semen samples
from fertile and infertile males was performed using
quantitative PCR method and computational ΔΔCT
method. In this study, the UC6 reference gene was used
to calculate ΔCT, as well as all ΔΔCT calculations. The
ΔCT of each sample was subtracted from the mean ΔCT
of normal samples. The results showed that mir-let7
expression in infertile samples was significantly different
from that of fertile male sperm samples, with the mean
expression of mir-let7 in infertile Azoospermia was 18
times higher than that of normal subjects (P- value =
0/04).

Fig. 3. Mean expression of mir-30a in Azoospermic samples
compared to normal subjects (ANOVA)

Measurement of mir-let7 expression in fertile and
Azoospermia male samples was statistically significant
by t-test. P value = 0.03.
The mir-30a expression in infertile samples did not
show any significant difference with fertile male sperm
samples. Mean expression of mir-30a in infertile
Azoospermic samples was about 1 times higher, but the
difference in expression in fertile and infertile samples
was not significant.
There was no significant difference in the expression
of mir-30a in fertile and Azoospermic male samples by
t-test. P value = 0.039.
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that the mice that mutated artificially in the gene were
infertile (Brehm et al. 2007). Therefore, probably the
imbalance in expressing this miRNA can cause infertility
in men. There are many studies that show the
importance of this mir-30, in fertility, for example:
Weimin et al. (2016), investigated the effect of some
miRNAs on embryo implantation, among which there
was mir-30, which was a major factor in the implantation
of the fetus (Liu et al. 2016).
A. Salas-Huetos (2014) examined the expression of
227 micro-RNAs in healthy and infertile people, which
was also included in the profile of the Mir-30 family. 46
micro-RNA was present only in fertile individuals, and 67
of them were not present in any fertile or infertile
samples. Micro-RNAs with high specific expression in
the
infertile group included miR-375, miR-19b, miRFig. 4. Mean expression of mir-30a in Azoospermic samples
200c, miR-132 and miR-30c. It should be noted that mircompared to normal subjects (t-test)
30 was also found in the healthy group, but its
expression in the infertile group was far more than that
of the fertile group (Salas-Huetos et al. 2014).
DISCUSSION AND CONCLUSION
Mercedita et al. (2011) examined the expression of 7
The current paper shows that the expression of let7
micro RNA miR-338, miR-222, miR-18, miR-30, miR-10,
gene in Azoospermic individuals was significantly
miR-196 and miR-365 in fertile and infertile samples.
different with fertile individuals, and the expression of
The team showed that the target genes of these micromir30 gene was not significantly different with fertile
RNAs are all but the zinc finger and Hox family, and all
individuals. The following studies also show the effects
of these micro-RNAs are involved in the
of these genes on spermatogenesis and fertility in men.
spermatogenesis process. They showed that Mir-30 was
Mir-let7 is present in chromatid bodies and is involved in both spermatogenesis in both mice and
responsible for controlling the expression of its humans (Akoz et al. 2018, Koudehi et al. 2014, Köseoğlu
downstream genes in the pre-transcription phase and is et al. 2018, Madison-Villar and Michalak 2011).
more involved in the differentiation of sex cells, while
Therefore, it can be concluded that these genes may
mir30 has a role in controlling the performance and
play a role in the spermatogenesis process. By studying
production of sperm after expression (Kotaja et al.
larger populations and proving this change of
2006).
expression, it may be possible to study patterns of
Finding miRNA target genes affecting infertility can miRNA expression in the diagnosis and treatment of
also be effective in understanding this process. Brehm
Non-Obstructive Azoospermia.
et al. (2007) showed that the target gene is the let-7a,
Fndc3a, which binds spermatids to mitotic ducts, and
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