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Abstract: Hepatitis B virus (HBV) Infection is highly widespread. Chronic hepatitis B infection (CHB)
leads to expansion of complications, like cirrhosis, hepatocellular carcinoma (HCC) and death.
microRNAs are emerging as biomarkers for liver disease development . this study aims to rated the level
of serum miR-101 alteration in patients with CHB and inactive carrier comparing with healthy control. A
total of 67 patient’s blood samples collected during the period from February 2019 to September 2019 at
Hepatology and Gastroenterology Teaching Hospital .The serum miRNA-101 expression were detected
using real time PCR. The results showed that the serum miR-101 was downregulated in the chronic
HBYV and inactive carrier comparing with the healthy subjects but there was no significant difference

(P =0.630) was observed among them.
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Introduction

Hepatitis B virus (HBV) infection
is  the most common contagious
diseases, with about 240 million people
infected chronically all over the world
(1) It is the major a etiological factor
that cause acute or chronic hepatitis.
Its infection results into well-known and
lead to long-term consequence like
cirrhosis and hepatocellular carcinoma
(HCC) (2). The percentage of cirrhosis
and liver tumor promote by HBV
infection is  30% and 45% global (3).
Therefore, it is very  important to
recognition virus-host interaction and
developed new diagnostic marker that
increases the HBV cure rate (4). The
hepatitis B virus is a small pathogen
transmitted by percutaneous exposure to
contaminated blood ,serum or other

body fluids. Through the blood , the
virus can reaches the liver and infect
the liver cells, which are the target cells
for infection(5).

HBV is  partly double stranded
relaxed circular DNA (rcDNA) of 3.2
kb in length with envelope. HBV is
member of the Hepadnaviridae family,
with a strong preference for hepatocyte .
After infecting liver cell, HBV rcDNA
is released into the cell nucleus and
creates a covalently closed circular
DNA (cccDNA), that assist as the
template for the transcription of viral
RNAs(6). The genome of HBV has four
over lapping open reading frames
(ORFs). The preS and S region encodes
the envelope proteins S (HBsAg) and
M (pre-S2), and L (pre-S1), which
provide to HBV binding to hepatocyte
receptors and release from liver host
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cells. The preC and C region encode
the hepatitis B core antigen (HBCAQ)
and hepatitis B e antigen (HBeAQ).
HBCcAg is a polypeptide of the viral
capsid, but the function of HBeAg is
obscure. The X part encodes the HBV x
protein  (HBVXx), which regulates
expression of viral and host gene to
promote viral synthesis. The P region
encodes viral reverse DNA polymerase,
which get involved in DNA replication
and RNA encapsidation. There are two
enhancers region (enhancer | and II)
and four promoters that directing
transcription of the HBV(7).

MicroRNAs (miRNAs) are small,
noncoding RNAs that regulate gene
expression by affecting both the
stability and translation of
corresponding MRNASs(8). More than
700 human miRNAs have been
discovered and all of them are
involved in the regulation of various
processes, including cell differentiation,
apoptosis and development. miRNAs
also affect wvirus replication and
infection (9) serum mMIRNAS use as a
new class of powerful markers for
noninvasive diagnoses of patients with
several diseases (10).

miR-101 is noncoding RNA
located on chromosome 1p31.3 region .
It is involved in regulation of post-
transcriptional gene expression and is
known as a main factor in host and
virus interactions. (11) . Li et al. found
in 2009 at least a two fold
downregulation of miRNA-101 in 16
hepatocyte carcinoma HCC samples
when compared with matching non-
cancerous liver tissues, and the high
expression of miRNA-101 suppressed
the invasion and migration of cultured
HCC cells(12). A genetic diversity in
miR-101 and miR-338 can connect the

clearance of HBV and progression of
disease  to the incidence of liver
cirrhosis  (LC) and  hepatocyte
carcinoma (HCC) in patients  with
chronic HBV infection(13).

In this study, the miR-101, was
selected which IS commonly
deregulated and closely correlate with
liver disease, to rate impact of this
miRNA in inactive carrier (IC), chronic
hepatitis (CH) and healthy controls.

Material and methods

This study was conducted from
February 2019 to September 2019. A
total number of 92 subjects, consisted of
51 chronic patients, 16 inactive carrier,
and 25 healthy subjects which were
referred to the Hepatology and
Gastroenterology Teaching Hospital in
the Medical City -Baghdad-Irag. All the
patients were positive for HBs Ag and
did not have any other liver diseases,
based on clinical reports.

Five mL of peripheral blood
sample was withdrawn from each
subject and taken in plain tube for
serum separation that was used in the
detecting of all serological
markers(HBeAg, HBs Ag, HBc (Ab)
ELISA assay ) for HBV as well as RNA
quantitation by real time PCR. Serum
was stored at —80°C and maintained in
0.75 ml TRIzol reagent then used for
micro-RNA extraction and detection of
fold change of the microRNAs 101
using real time PCR. RNA was isolated
from sample according to the protocol
of TRIzol Reagent.

Molecular  detection of  gene
expression of MiRNA-101

cDNAs for miRNA-10land RNU
(reference gene) were produced using
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SYBRR Green, TRIzol® LS Reagent,
RT-gPCR system (Promega-USA),
primers (Table-1and according to the
manufacturer’s  protocol.  Quantus
Florometer was used to detect the
concentration of extracted cDNA in
order to detect the goodness of samples
for downstream applications. For 1 ul of
RNA or cDNA, 199 ul of diluted
QuantyFlour Dye was mixed. After

5min incubation at room temperature in
dark place, RNA concentration values
were detected. Amplification of miRNA-
101 and RNU reference genes was done
by Two Step RT-PCR as follow: first
step: 16C for 30 min, 42C for 30min,
85C for 5 min and 4C for 10 min for 1
cycle. second step 95C for 5 min for 1
cycle. , 95C for 15 sec, 55C for 30 sec
and 72C for 30 sec for 40 cycle.

Table (1): Sequences of primers used for amplification miR-101 and RNU reference gene

Primer Sequence
RNU -RT | 5-GTTGGCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGCCAACAATCAG-3
RNU-F 5-GTGAACTTATTGACGGGCG-3
RNU- R 5-GTGCAGGGTCCGAGGT-3
méség_l 5-GTTGGCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGCCAACTTCAGT-3"
miR-101-F 5-GTTTGGGTACAGTACTGTGATA-3’
miR-101-R 5-GTGCAGGGTCCGAGGT-3

Results and disscution

The gender and age groups of the
patients are summarized in Table 3 and
2. It was found that most of the patients
were located within (20-30) year with
(33.8%) table 1. These results
harmonized with studies done in Iraq as
(14) and(15) adduced that the common
age group for hepatitis B was in Third
decade. In lIraq most infections occur
young adults (15-29 years) (16). The

infected patients likely will taken
antiviral drug and the probability for
mutations occurrence will be great in
these patients in any age if the treatment
continue. also, the ages of many
patients who participated in the study
extend from 20-30 years, due to the
fact that most of the Iragi population
who's infection with HBV are youth and
this age is active and more insecure to
HBYV infections.

Table (2): The patient’s age groups.
Age Group Frequency Percent%

<20 10 14.7
20-29 23 33.8
30-39 10 14.7
40-49 7 10.3
50-59 12 17.6
>=60 6 8.8

Total 68 100.0

This study showed (Table 2) that
63.2% of patients males and 36.8%
females. The sex distribution of patients
in the study was similar to other study

in Irag (13) and (14). This may be
related to the fact that males in lIraq
generally are more active and more
exposed to risk factors than female.
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Table (3): Gender distribution of the patients.

Gender Frequency Percent%
Male 43 63.2

Female 25 36.8
Total 68 100.0

Expression profile of miRNA-101

To investigate the levels of
circulating miR-101 are altered in
patients with CHB, inactive carrier and
healthy control , the concentrations of
miR-101 were measured in the sera
from patients and healthy controls using

quantitative real-time PCR .Real-time
RT-PCR data were quantified depend
on Ct values that are inversely
associated with amount of starting
template so high Ct values parallel with
low levels of gene expression, and vice
versa Figure (1and 2).
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Figure (1): The miR-101 expression Melt on Green Melt from 72°C to 95°C.
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Figure (2): The RNU expression Melt on Green Melt from 72°C to 95°C.

The results showed that The serum
miR-101 was downregulated in the
chronic HBV and inactive carrier

compared with the healthy subjects
Figure (3).
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Figure (3): The miR-101 expression in the chronic HBV and inactive carrier compared with the
healthy subjects.

No significant difference (P =
0.630) was observed in the miR-101

serum levels between the chronic HBV,
inactive carrier and control (Table 4).

Table (4): miR-101 serum levels in chronic HBV , inactive carrier and control.

Folding miR-101 Chronic Inactive carrier Control p-value ©
Mean 1.393 1.489 1.673 0.630"
Standard Deviation 1.120 0.894 1.465
Median 1.631 1.489 1.449
Standard Error 0.395 0.732 0.293
Range 4.862 3.106 4.451
N 51 16 25

miRNAs have been identified in
many fluid of humon body, as in serum
and plasma(17), studies have been
indicated that serum  circulating
miRNAs can be use as diagnostic
biomarkers for many disease states (18).
miRNAs can therefore considered to be
representative of certain pathological
stats Dueto their accessibility and
stability in the circulatory system (19)
so that make them ideal biomarkers,
particularly for diagnostic diseases in at
risk patients (20). but, little is known
about the source of miRNAs and the
control mechanisms of their biogenesis.
It is theorized that miRNAs may enter
the blood circulation through secretion
from blood cells , tissues and cells that
are affected by human disease (19).

The differences in miR-101
expression associated with progression

of liver diseases was attentived to
detecting could miR-101 serve as a non-
invasive diagnostic biomarker. For this
purpose, we analysed expression of
miR-101 in the serum samples from
CHB, inactive carrier and control
groups by real-time PCR . In this study,
we demonstrated that miR-101 was
downregulated in CHB, inactive carrier

compared with healthy control. This
finding correlates  with many
studies(21, 22).in 2013, wei et al

.demonstrate that HBx can up regulate
DNMT3Aactivity by suppress miR-101
expression. However, the mechanism
underlying how HBXx inhibits the miR-
101 expression remains obscure(23).

In adation, the result showed that
there was no significant difference in
the expression of miR-101 in serum
samples from CHB patients compared
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with healthy controls , In our view the
lack of a difference significance
between the CHB and control samples
in the present study can be refer to the
following causes. First, low staging and
grading scores, of CHB patients. second
possible explanation is that the
transcription factors concerned with
inflammation of liver may not be targets
of miR-101; the previously reported
targets of miR- 101 that are liver-

associated transcription factors have
been those included in
hepatocarcinogenesis and advanced

stage of liver diseases.(24, 25) .In
2014, Xie et al. also show no
significant difference in the expression
of miR-101 in tissue and serum samples
from CHB patients compared with
healthy controls which is consistent
with our results(22).

Conclusion

The findings of current study
indicate that althoug the fluctuation in
circulating miR-101level during chronic
heptitis infection but it cannot be serve
as a potential non-invasive biomarker
and it can be wuseful in cas of
hepatocarcinogenesis and advanced of
stage liver diseases.

References

1. Chisari, F.V.; Isogawa, M. and Wieland, SF.
(2010). Pathogenesis of hepatitis B virus
infection. Pathol Biol (Paris); 58(4):258-66.

2. Sahlan, N.; Fadzilah, M.; Muslim, A
Shaari, S.; Abdul, T.R. and Hoh, B.P.
(2019). Hepatitis B virus infection:
Epidemiology and seroprevalence rate
amongst Negrito tribe in Malaysia, Med. J.
Malaysia.,74(4):320-325.

3. Hou, JZGZBZZ. and lai, W. (2015).
Chinese Society of Hepatology, Chinese
Medical Association; Chinese Society of
Infectious Diseases, Chinese Medical
Association. The guideline of prevention

10.

11.

12.

13.

14.

and treatment for chronic hepatitis B: a 2015
update. Chinese Medical Association
Chinese Society of Infectious Diseases's
scientific contributions; 23(12): 888-905.
Marhoon, A.A.; Altaail, M.l. and Ahmed,
AM. (2018). First Report of Anticavir
Tenofovir Resistance in Iraq for Chronic
Hepatitis B  patients. lraqi J. of
Biotechnology 17 (2) 36-41.

Yan, H.; Zhong, G.; Xu, G.; He, W.; Jing ,Z.
and Gao, Z. (2010). Sodium taurocholate
cotransporting polypeptide is a functional
receptor for human hepatitis B and D virus.
eLife, 1:e00049.

Quasdorff, M. and Protzer, U. (2010).
Control of hepatitis B virus at the level of
transcription. J Viral Hepat., 17(8): 527-536.
Xie, KL.; Zhang ,YG.; Liu, J.; Zeng, Y. and
Wu, H. (2014). MicroRNAs associated with
HBV infection and HBV-related HCC.
Theranostics. Theranostics, 4(12): 1176-192.
Sagnelli, E.; Potenza, N.; Onorato, L.;
Sagnelli, C.; Coppola, N. and Russo, A.
(2018). Micro-RNAs in hepatitis B virus-
related  chronic  liver  diseases and
hepatocellular carcinoma. World Journal of
Hepatology, 10(9): 558-570.

Jopling, CL.; Yi, M.; Lancaster, AM.;
Lemon, S.M. and Sarnow, P. (2005).
Modulation of hepatitis C virus RNA
abundance by a liver-specific MicroRNA.
Science, 309(5740):1577-1581.

Huang, Z.; Huang, D.; Ni, S.; Peng, Z;
Sheng, W. and Du, X. (2010). Plasma
microRNAs are promising novel biomarkers
for early detection of colorectal cancer. Int.
J. Cancer, 127(1): 118-126.

Zheng, S.Q..; Li, Y.X.; Zhang, Y.; Li, X
and Tang, H. (2011). MiR-101 regulates
HSV-1 replication by targeting ATP5B,
Antiviral Res. 89(3): 219-226.

Li, S.; Fu, H.; Wang, Y.; Tie, Y.; Xing, R.
Zhu, J., et al. (2009). MicroRNA-101
regulates expression of the v-fos FBJ murine
osteosarcoma viral oncogene homolog
(FOS) oncogene in human hepatocellular
carcinoma., Hepatology, 49(4): 1194-1202.
Bae, J.S.; Kim, J.H.; Pasaje, C.F.; Cheong,
H.S.; Lee, T.H. and Koh, LS. (2012).
Association study of genetic variations in
microRNAs with the risk of hepatitis B-
related liver diseases. Digestive and Liver
Disease, 44(10): 849-854.

Ahmed, A. (2013). Determination of
Hepatitis B Virus Genotypes among Iraqi
Chronic Hepatitis B Patients and Inactive


https://www.ncbi.nlm.nih.gov/pubmed/31424040
https://www.ncbi.nlm.nih.gov/pubmed/31424040
https://dx.doi.org/10.7554/eLife.00049
https://www.ncbi.nlm.nih.gov/pubmed/20546497
https://dx.doi.org/10.7150/thno.8715
https://dx.doi.org/10.4254/wjh.v10.i9.558
https://dx.doi.org/10.4254/wjh.v10.i9.558
https://www.ncbi.nlm.nih.gov/pubmed/16141076
https://www.ncbi.nlm.nih.gov/pubmed/19876917
https://www.ncbi.nlm.nih.gov/pubmed/19876917
https://www.ncbi.nlm.nih.gov/pubmed/21291913
https://www.researchgate.net/journal/1878-3562_Digestive_and_Liver_Disease
https://www.researchgate.net/journal/1878-3562_Digestive_and_Liver_Disease

15.

16.

17.

18.

19.

20.

21.

22.

23.

Iragi Journal of Biotechnology 103

HBV Carriers. Ph.D Thesis, Institute of
Genetic Engineering and Biotechnology for
Postgraduate  Studies, ~ University  of
Baghdad.

Kadham, M.J. (2018). Precore and Basal
Core Promoter mutations of chronic
Hepatitis B virus in relation to drug
resistance chronic infections in some lIraqi
patients Ph.D. thesis. Precore and Basal
Core Promoter mutations of chronic
Hepatitis B virus in relation to drug
resistance chronic infections in some lraqi

patients.

Omer, A.R.; Al-Rashedi, N.A. and Al-
Thwani, A.N. (2008). Evaluation of
Hepatitis B virus Vaccination among

children in Al-Diawynia city. Al-Qadisyah
Medical Journal, 4(6): 116-125.

Weber, J.A.; Baxter, D.H.; Zhang, S,
Huang, D.Y.; Huang, K.H., et al. (2010).
The microRNA spectrum in 12 body fluids.
Clin Chem., 56(11): 1733-1741.

Wang, K.; Zhang, S.; Marzolf, B.; Troisch,
P.; Brightman, A.; Hu, Z. et al. (2009).
Circulating microRNAs, potential
biomarkers for drug-induced liver injury,
Proc. Natl. Acad. Sci. U S A., 106(11):
4402-4407.

Mitchell, P.S.; Parkin, R.K.; Kroh, E.M.;
Fritz, B.R.; Wyman, S.K.; Pogosova-
Agadjanyan E.L, et al. (2008). Circulating
microRNAs as stable blood-based markers
for cancer detection, Proc Natl Acad Sci
USA., 105(30): 10513-10518.

Bianchi, F.; Nicassio, F.; Marzi, M.; Belloni,
E.; Dall'Olio, V.; Bernard, L., et al. (2011).
A serum circulating miRNA diagnostic test
to identify  asymptomatic  high-risk
individuals with early stage lung cancer,
EMBO Mol Med., 3(8):495-503.

Fu, Y.; Wei, X,; Tang, C.; Li, J.; Liu, R. and
Shen, A. (2013). Circulating microRNA-
101 as a potential biomarker for hepatitis B
virus-related  hepatocellular  carcinoma,
Oncol. Lett. 6(6): 1811-1815.

Xie, Y.; Yao, Q.; Butt, AM.; Guo, J.; Tian,
Z.; Bao, X. et al. (2014). Expression
profiling of serum microRNA-101 in HBV-
associated chronic hepatitis, liver cirrhosis,
and hepatocellular carcinoma. Cancer Biol
Ther., 15(9): 1248-1255.

Wei, X.; Xiang, T.; Ren, G.; Tan, C.; Liu,
R.; Xu, X., et al. (2013). miR-101 is down-

24.

25.

regulated by the hepatitis B virus x protein
and induces aberrant DNA methylation by
targeting DNA methyltransferase 3A, Cell
Signal., 25(2): 439-446.

Xu, L.; Beckebaum, S.; lacob, S.; Wu, G;
Kaiser, GM.; Radtke, A., et al. (2014).
MicroRNA-101 inhibits human
hepatocellular ~ carcinoma  progression
through EZH2  downregulation  and
increased cytostatic drug sensitivity, J
Hepatol. 60(3):590-598.

Zhang, Y.; Guo, X.; Xiong, L.; Kong, X. ;
Xu, Y.; Liu, C., et al. (2012). MicroRNA-
101 suppresses SOX9-dependent
tumorigenicity and promotes favorable
prognosis of  human  hepatocellular
carcinoma. FEBS Lett., 586(24): 4362-
4370.


https://www.ncbi.nlm.nih.gov/pubmed/20847327
https://www.ncbi.nlm.nih.gov/pubmed/19246379
https://www.ncbi.nlm.nih.gov/pubmed/21744498
https://www.ncbi.nlm.nih.gov/pubmed/24260081
https://www.ncbi.nlm.nih.gov/pubmed/24971953
https://www.ncbi.nlm.nih.gov/pubmed/24971953
https://www.ncbi.nlm.nih.gov/pubmed/23124077
https://www.ncbi.nlm.nih.gov/pubmed/23124077
https://www.ncbi.nlm.nih.gov/pubmed/24211739
https://www.ncbi.nlm.nih.gov/pubmed/24211739
https://www.ncbi.nlm.nih.gov/pubmed/23178713

