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ABSTRACT

Background: Human cytomegalovirus (HCMV) can cause serious complications in
pregnant women and their fetuses. Objective: the aim of this works is to study the gene
expression role of miRNAUS5-1 and miRNA18la in women with HCMV-associated
miscarriages. Methodology: From January 2024 and September 2024, 50 healthy
participants and 50 patients with miscarried were enrolled in this study at of the
Maternity and Children's Hospital. The real-time polymerase chain reaction (RT-PCR)
test was used to test viral microRNA and human microRNA to detect genetic differences
in their expression in women with HCMV-associated miscarriages. Results: Aborted
women with CMV levels of miRNA-181a were substantially higher (P<0.05) than those
of control participants, while the mean expression of mir-US5-1 gene in women who had
miscarriages due to CMV was 5.49 + 1.20, this gene was not expressed in the healthy
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control group Conclusion:

Our results proved that there was an important

immunological role of gene expression in women with HCMV-associated miscarriages.

INTRODUCTION

Cytomegalovirus (CMV) comprises a spectrum of
clinical manifestations, extending from mild indications
to tissue invasion, leading to both direct and indirect
consequences. The traditional assessment is that CMV
reactivation and the resulting medical sickness are
primarily attributed to disease-associated
immunodeficiency. However, prior evidence from
human has demonstrated that inflammatory signals can
trigger the expression of latent viral genes?.

The term "miscarriage" is the term used to describe
the unplanned termination of a pregnancy before week
24% Miscarriage is a major risk complication of
pregnancy, with an incidence of 2-6% of couples who
are able to conceive®. Reasons of recurring failure
comprise physiological abnormalities, anatomical and
environmental features, certain infections such as
cytomegalovirus, blood clotting disorders, autoimmune
illnesses, and genetic factors for instance chromosomal
abnormalities*®.

It is one of the most common DNA viruses, because
it spreads easily through bodily secretions and fluids,
with HCMV infection rates extending from 65% to 80%
in developing countries and from 80% to 100% in
developed nations among pregnant women57.

MicroRNAs, also known as miRNAs, are tiny,
single-stranded RNA  molecules with about 22
nucleotides, non-protein-coding, and are transcribed by
RNA polymerases Il and I1l. MicroRNA regulates vital
activities comprising immune response, growth,
metabolism and hematopoiesis, which play a significant
role in preserving regular physiological purposes. In
addition, microRNA productions is essential part in cell
proliferation, cell death, cancer development and
disease diagnosis®. There are also virally encoded
miRNAs (v-miRs). Studies have shown that there are
more than 250 v-miRs and they play critical roles in
viral diseases®. Viral miRNAs may evolve to regulate
MRNA expression based on necessity through cleavage
and non-cleavage patterns. For example, for viral
replication, merely one miRNA is requisite to control
the main mRNA, and it might survey a cleavage pattern.
However, there are many v-miRs that control viral
MRNA, such as miR-BART-1p encoded by EBV, which
follows a non-cleavage pattern'®. Numerous studies
have shown that miRNAs production is character in
viral pathogenesis through regulating host genes
modified by miRNAs, promoting viral replication, and
modifying the host immune system's resistance to the
virustt,
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Mirl81a also influences the immune system before
birth, in addition to its dynamic effects throughout life.
In immune cell processes, miR-181a shares many
common targets with these cells. It is elaborate in the
growth, stimulation, and proliferation of T cells. In
natural killer (NK) cells, miR-181 stimulates the growth
of hematopoietic progenitor cells (HPCs)*2. This kind of
miRNA has numerous characters in the progress,
differentiation, activation, enlargement, and influencing
functions of immune cells®3. While miR-US5-1 of CMV
targets endoplasmic reticulum aminopeptidasel, it
contributes to immune evasion. CMV has approved
multiple approaches to operate host immune reactions.
Among these strategies, one of the most fascinating is
the expression of viral microRNAs, or miRNAs. The
existing imperfect picture of the communication
between viral miRNAs and host immunity points to the
need for a better characterization of host genetic
factors!®. Recent searches have elucidated the character
of miRNAs in human cytomegalovirus (HCMV) and the
potential mechanism of infection. It was discovered that
seven miRNAs encoded by HCMV target putative
immune evasion mediators and facilitate viral
replication. It has also been proposed that miR-US5-1
dramas a significant role in HCMV immune evasion?®.

METHODOLOGY

Patients

A total of 126 individual were enrolled in this study
carried out in the Maternity and Children's Hospital, as
well as from a number of medical labs and outpatient
clinics in the Diwaniyah Governorate from January
2024 and September 2024. Patients were divided into
the followings: 76 individuals Women who experienced
repeated miscarriages, and 50 healthy were included in
this study as control; all healthy individuals have a
negative history and clinical evidence of any other
disease. Blood samples were collected by venipuncture.
They were placed in a gel tube and left to clot for
approximately half an hour. The serum was then
centrifuged at 3,000 rpm for 15 minutes and kept in
Eppendorf tubes at -20°C. This was used for ELISA tests
to detect HCMV antibodies

Ethical Considerations
Approval for the study was obtained from the
Institutional Ethics Committee of the College of Science
at the University of AL-Qadisiya (2778/ 15/1/2024).
Rapid Diagnostic Test

This test was performed to detect the presence of
specific antibodies IgM, IgG in the serum against
human cytomegalovirus. The kit consists of the
following components, the producing company and the
country as shown in table 1.

Table 1: kit Components of Rapid Diagnostic Test of
HCMV
No. | Description

1 Test cassette
(HCMV AB
IgM/1gG)
2 Disposable dropper

Company jountry
Shandong | China

Shandong | China

Primers

This study used the Sanger Center miRNA database
registry to select miRNA sequences and the miRNA
Primer Design Tool to design the gPCR primers for
Human miR-181a and CMV mir-US5-1, which are used
for straight recognition of them via Real-Time PCR. In
dissimilarity, the NCBI-Database and Primer3 Plus
proposal online were used to design the ¢gPCR
Housekeeping gene (GAPDH) in this investigation. The
Macrogen Company in Korea supplied these primers, as
shown in table (2).

Table 2: Primers for Human and HCMV

PRIMER SEQUENCE (5°-3°)
CMV miRNA | GTCGTATCCAGTGCAGGGTC
universal RT | CGAGGTATTCGCACTGGATA
CGACACGCTC

mir-UsS5-1 | F | AACAGTGTGACAAGCCTGAC

gPCR R | GTCGTATCCAGTGCAGGGT

primer
PRIMER SEQUENCE (5’-3°)
Human miRNA | GTCGTATCCAGTGCAGGGTC
universal RT CGAGGTATTCGCACTGGATA
CGACACGCTC

miR-18la | F | AACAGTGTGACAAGCCTGAC

gPCR R | GTCGTATCCAGTGCAGGGT
primer

GAPDH F | AAAATCAAGTGGGGCGATGC

gPCR R | TTCTCCATGGTGGTGAAGAC
primer G

ELISA Kits

HCMV IgG and IgM ELISA Test (kit) was used in
the current study for specific recognition of HCMV
IgG, IgM levels in Human blood (serum) samples,
following the manufacturer's instructions (DRG
Instruments GmbH, Germany).
Statistical analysis

Microsoft Office Excel 2010 and the statistical
package for social sciences (SPSS) version 26 were
used to collect, gather, analyze, and present the
documents. Independent sample t-test was utilized to
inspect mean alterations between any two groups. As

460

Egyptian Journal of Medical Microbiology
ejmm.journals.ekb.eg info.ejmm22@gmail.com




Abdulrab et al. / Gene expression variations of mirRNA US5-1 in cytomegalovirus, Volume 34 / No. 3/ July 2025 459-465

long as the variable is normally distributed, the one-way
anova examination was utilized to inspect mean
differences between more than two groups. To explore
the connection between any two categorical variables,
the chi-square test was employed. Any two numerical
variables could be correlated using Pearson correlation,
and the results were expressed as the level of
significance (P) and correlation coefficient (r). P-values
less than 0.05 were observed as important, and 0.01 or
less was regarded as highly significant?®.

RESULTS

Rapid diagnosis of Cytomegalovirus (CMV)

The present study enrolled 126 samples from (76
patients with abortion and 50 women healthy control) to
investigate cytomegalovirus (CMV) by using rapid
diagnostic test (cassette) and the results was shown in
(figure 1). The present results show 50 (65.8%) of
patients with abortion have positive results by rapid
diagnostic test. But the present results show all healthy
women subjects have negative results by rapid
diagnostic test.

Table (3): Prevalence CMV infection according to
ELISA technique in studied groups.

ELISA Patients Control P value
n =50 n=>50
1gG
Positive, n (%0) 50 0 <0.001
(100.0%) ¥ HS
Negative, n (%) 0 50
(100.0%)
IgM
Positive, n (%) | 20 (40.0%) 0 <0.001
Negative, n (%) | 30 (60.0%) 50 ¥ HS
(100.0%)

Rapid diagnostic test

Negative ____
34.2%

Positive
65.8%

Fig.1. Bi-chart of Rapid diagnosis of Cytomegalovirus
(CMV)

Detection of Cytomegalovirus (CMV) by ELISA
technique

To confirm the Cytomegalovirus (CMV) infection,
the suspected patients and healthy control subjects were
submitted to IgM and 1gG detection by ELISA
technique and the outcomes are demonstrated in table
(3). The fallouts display 20 (40.0%) of patients have
lively CMV contagion through judgment positive
outcomes for IgM. While the 1gG verdicts display all of
patients have active or previous CMV infection, 50
(100.0%). While all healthy control subjects 50 (100.0
%) have negative results of both IgM and 1gG, and the
difference was highly significant, (P< 0.001).
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GAPDH Expression Quantification via RT-PCR

The Ct assessment of GAPDH, the housekeeping
gene charity in the present training is the mean of Ct
value for GAPDH CMV patients group was (23.23), for
the in control group stayed (22.84). Basic Assumption
of Household Molecular Genes Used Studies show that
their appearance persistent in the cells or tissues
underneath Achievement. One of the most common
household genes associated with gene expression
documents is GAPDH (Barber et al., 2005). It
considered the expression of 1718 genes by gRT-PCR,
which used GAPDH as a locus gene in 72 types of
regular humanoid tissue. Figures (2) show GAPDH
amplification diagrams and dissociation curves.

Amplification
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Fig.2. The Real Time PCR amplification plots of

housekeeping (GAPDH) gene expression patient and

healthy control testers. The blue plots patients and the red

plots (control).

Real time PCR Quantification of miRNA-18la
Expression

In the CMV patients, the mean Ct value of miRNA-
181a amplification was (24.25). Although the control
group's Ct values were mean (26-49), the control
group's mean Ct values were higher than the CMV
group's. For every sample, a duplicate of each
quantificative PCR reaction was conducted. Each run
included non-template and non-primer controls in
addition to CMV and control samples. This was
necessary to specify the calibrator and to achieve the
statistical scheming for every group. Each run's plots,
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including the dissociation curves and amplification
plots, were captured. The amplification plots and
dissociation curves for miRNA-181a are displayed in
Figure (3).

In this study, a quantitative analysis of RT-PCR
analyzed Expression of miRNA-181a and comparison
of its expression among, speciously healthy grouping
and the CMV group. The change in gene appearance
was calculated by means of a relation quantitative
measurement. This is based on the normalization of the
Ct values for scheming ACt and represents the variance
between the average Ct values of the miRNA-181la
augmentation replica for every case and case of
GAPDH.

Amplification

o 10 20 30 a0
Cycles

Fig.3. The Real Time PCR amplification plots of miRNA
181a gene expression patient and healthy control samples.
The blue plots patients and the red plots (control).

In scheming the relation expression of miRNA-181la
gene in both groups the 2-ACt outcomes stood functional.
The comparison of miRNA-181a gene expression between
aborted females have CMV and healthy controlling
subject has been accepted out and the results stayed
confirmed in table (4). The mean of miRNA-181a gene
expression were 9.07 = 1.40 and 1.0, in aborted women
with CMV and healthy controlling issue separately; the
flat was greatly important upper than in aborted females
have CMV in appraisal with healthy controlling (P <
0.001)

Table 4: Appraisal of mean of miRNA-181a gene
expression between patients and healthy controls

miRNA-181a patients Control P
expression n=>50 n=>50
Mean+ SE 9.07+1.40 1.0 <0.001
Range 0.12-31.39 | 0.09-6.76 +
HS

RT-PCR measurement of the expression of mir-US5-
1

The CMV patients had a mean Ct value of 7.57 for
mir-US5-1 amplification. In contrast, the control group's
Ct values were mean (zero). For every sample, a
duplicate of each quantificative PCR reaction was
conducted. Each run included non-template and non-

primer controls in addition to CMV and control
samples. This was necessary to specify the calibrator
and to achieve the statistical designs for each group.
Each run's plots, including the dissociation curves and
amplification plots, were captured. The dissociation
curves and amplification plots for mir-US5-1 are
displayed in Figure (4)

In this study, a quantitative analysis of RT-PCR
analyzed Expression of mir-US5-1 and comparison of
its appearance between, deceptively healthy group and
the group CMV. The change in gene appearance stood
calculated by a relation quantitative measurement. This
is based on the standardization of the Ct values for
scheming ACt and represents the variance between the
average Ct values of the mir-US5-1 augmentation
replica for every case and case of GAPDH

Amplification

1500 +

= 1000 L
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Fig.4. The RT-PCR augmentation plots of mir-US5-1
gene expression patient and healthy control samples.
The blue plots patients and the red plots (control)

In scheming the relation expression of mir-US5-1
gene in both investigation groups the 2-ACt results was
applied. The comparison of mir-US5-1 gene
expression between aborted women with CMV and
healthy controlling subject has been approved out and
the fallouts were proved in table (5). The mean of mir-
US5-1 gene expression in aborted women with CMV
was 5.49 + 1.20 but this gene not expressed in healthy
control.

Table (5): Comparison of mean of mir-US5-1 gene
expression between patients and healthy controls

mir-Us5-1 patients Healthy P
expression n =50 n =50
Mean+ SE | 5.49+1.20 Zero <0.001
Range 0-84.07 i
HS
DISCUSSION
The rate of development of antibodies to

cytomegalovirus (CMV) during pregnancy varies
widely. Depending on the virus's accessibility,
invasiveness, and prevalence in the community, the
increased incidence of infection may be attributed to a
lack of education and awareness about the possibility of
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avoiding the risk of miscarriage if there is continuous
and early detection. It may also be attributed to lower
socioeconomic status and low levels of education,
contributing to the high prevalence of CMV Akunaeziri
UAY. Since the virus often becomes active during the
reproductive years, unlike other types of infection, and
can be spread to the fetus in spite of motherly immunity,
CMV contagion through pregnancy poses a significant
challenge, as it leads to miscarriage in most cases , 40%
of cases of CMV infection during pregnancy permission
concluded the placenta and infect the fetus, which can
lead to CMV disease!®. CMV is endemic in most parts
of the world, with CMV seroprevalence, which diverges
geographically, ranging from 30 to 100% . Early and
accurate diagnosis of infection before its effects appear,
as well as minimum ranks of pathogenicity, are
essential, both of which can advantage from a molecular
method °.

Previous studies in Babylon city also agreed with
Khikani, et al.,?® where the samples were serologically
positive for IgG at the highest percentage (78.0%), and
IgM at (16.0%). While the outcomes of our training
vary from the fallouts of a study accessible via?* in
Samarra city, Another study by Al-Moussawi et al.,? in
Babylon Governorate where the IgM rate was higher in
women infected with human cytomegalovirus compared
to 1gG using the ELISA method. IgM antibodies may
indicate a new contagion with human cytomegalovirus
(HCMV) or reinfection with a novel strain. Over 70% of
infections during the first trimester of pregnancy can
result in miscarriage because HCMV is the most
prevalent cause of congenital infectious disease. Based
on pregnancy complications, the seroprevalence rates of
HCMV IgM and IgG antibodies and their correlation
with recurrent miscarriages may pose a serious risk?>,

The expression of miR-181a is different in different
weeks of pregnancy. It can be suggested as a biomarker
to estimate the exact time of delivery, which may reduce
the side effects of miscarriage and premature birth for
mother and fetus. This study indicates the essential
character of miRNAs in recurring miscarriage. Our
outcomes illustration that dysregulation of some
miRNAs in blood is closely related with a great
incidence of recurring miscarriage and suggest their use
as initial diagnostic and prognostic biomarkers. The
comprised investigations highpoint the involvement of
miRNAs in essential signaling pathways linked to the
growth and differentiation of trophoblasts, embryo
activation and implantation, immune tolerance, and
endometrial reception. Dysregulation of their expression
performs to have severe concerns in these manners,
leading to miscarriage.

The current study agreed with a study by An et
al.,*. where miR-181a was related with an augmented
danger of recurrent pregnancy loss RPL, Geng et al.,®
where there was a decline in gene expression levels in a
study conducted on 36 patients with RPL and 40 as a

control group. Collective indication proposes that
miRNAs production crucial characters in the
pathophysiology of numerous reproductive illnesses
Imbar and Eisenberg®® Here, we explored whether pre-
miRNA SNPs (miR-181a) are related with the hazard of
RPL in a cohort of Korean females. It was more mutual
in RPL sick than in controls, suggesting a strong
correlation with a higher risk of RPL (all p < 0.05).
Compared to controls, it was less common in RPL
patients, indicating that these combinations have a
defensive outcome (all p<0.05).

The results of Ardakani, et al.,27 displayed that the
expression of mir-181a augmented as the usual time of
birth advanced with (p < 0.001). Results of An, et al., 28
suggest that the four A higher risk of primary ovarian
insufficiency is linked to microRNAs. Combination
analysis showed that people with primary ovarian
insufficiency had significantly lower levels of miR-181a
expression (P < 0.05).

Quantitative reverse transcriptase polymerase chain
reaction (RT-qPCR) investigation of a study by Zhou, et
al.?®, Shen et al.,* and Lisboa et al.,® revealed that the
level of hcmv-miR-US25-1 from the tested CMV
particles in serum was significantly elevated in CMV
patients (fold alteration > 2, P < 0.01) compared to
controls.

CONCLUSION

This study found miRNA-US5-1 and miRNA-181a
to be upregulated significantly in the women having
miscarried fetuses, associated with HCMV. In the
healthy controls, miRNA-US5-1 was not present. These
microRNASs may act as non-invasive biomarkers for the
early diagnosis of the infection
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