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ABSTRACT

Background: Hepatitis C virus (HCV) is one of the major global causes of death. Different types of gene are
involved as Ankyrin repeat domains of RNASE L gene. It performs a significant role in antiviral response,
regulated by interferon, and involved in cleavage of RNA. Therefore, aim of this study was to identify Ankyrin
repeat domain expression in Hepatitis C positive patients and correlate it with viral load of Hepatitis C.

Methods: In this study, a tofal of 80 HCV positive patient’s whole blood samples were investigated. RNA was
exfracted from plasma followed by Real Time PCR for quantization of HCV viral load and genotypic
analyses. DNA was also extracted from these samples followed by PCR amplification of Ankyrin repeat
domain of RNASE L gene. Data was analyzed using SPSS

Results: All of the patients (n=80) included in study had HCV infection. Mean age of patients was 50.86 +14.84
years. Among them, 48(63.8%) were males and 32 (36.1%) were females. Majority of patients were males and
belonged to age group 58-73 years age. All HCV infected individuals 36 (45%) had HCV genotype 3 and
had viral loads mean range 837404.21 £1302. Therefore, Ankyrin repeats domain of RNASE L gene expression
was high in HCV patients sample with viral load of 17.00+15.1.

Conclusion: Ankyrin repeat domain expression was observed in Hepatitis C patients and its significant
correlation with viral load of Hepatitis C. Ankyrin repeat domain of RNASE L gene in conjunction with
therapeutic intervention are required for establishing better strategies for controlling HCV infection.
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INTRODUCTION
An excellent understanding of HCV infections
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Hepatitis C virus (HCV) is one of the major problems
that are globally causing morbidity and death. The
current estimates show increase in its prevalence
2.8% above the last decade, consequently leading
to more than 185 milion infected people
worldwide'2, HCV chronic infection is frequently
linked with progress in cirrhosis of liver, liver failure,
hepatocellular cancer, and death?. Antiretroviral
active therapy has been possibly reduce the
amount of HCV infection in worldwide and
decreased the mortality and transmission over the
last 20 years*¢.

requires increase strategies to stop new infections.
There are so many risk factors involved in its
fransmission like needle injury, blood born disease
etc” & About 80% of cases are associated with
chronic viral infections causing initiation of liver
cirrhosis as in Hepatitis B virus (HBV)?. Many cellular
protected reaction in viral infection individual by
natural killer (NK) cells or T lymphocytes, cytokines,
chemokines and inferferons (IFNs), highlighted
antiviral response. In addition to immune system
Virus response, there is also up-regulation of some
intrinsic gene like 2-5° Oligoadenylate Syntheta-
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se (OAS) and ultimately causes the apoptosis of
viral infected cells’® Different types of gene
mutations are also involved in HCV infection.
Ankyrin repeat domains (ANK) have a significant
role in antiviral response causing regulation of
inferferon and involved in the cleavage of viral
RNA'. Therefore, aim of this study was to identify
expression analysis of Ankyrin repeat domains in
hepatitis C patients and to correlate HCV Viral load
with expressions of Ankyrin repeat domains.

METHODS

This research study was conducted at section of
molecular pathology, Dow Diagnostics Reference
and Research laboratory (DDRRL) and National
Institute of Liver and Gasfro Intestinal Diseases
(NILGID), Dow University of Health Sciences,
Karachi, Pakistan. Blood samples were collected
from patients. Before receiving the blood samples,
consent forms were filled and all patients were
informed in details regarding the research. This
research study was conducted afterward receiving
approval from IRB (Institutional Review Board) and
BASR (Board of Advance Studies and Research). A
fotal sample of 80 individuals having diagnosed
HCV patients, the collected blood in Yellow gel
fube was centrifuged. Plasma was used for the
experiment. RNA viral exiraction kit QIAamp RNA
Viral Mini Kit (Germany, QIAGEN) was employed for
RNA exiraction from samples according to the
manufacturer instructions. Briefly, RNA purification
process was carried out using QIA amp spin
columns in normal micro cenfrifuge tube.

The samples were loaded with buffer lysate on to
spin column QIA amp, RNA was adsorbed on QIA
amp membrane of siica - gel during a short
cenfrifugation. The RNA bound fo membrane QIA
amp was washed in two cenfrifugation steps. Wash
sifuations ensured complete subtraction of any
remaining contaminants affecting without the RNA
binding. Purified RNA was eluted from the spin
column QIA amp in a solution concentrated form
AE buffer and it was kept at — 80°C. RNA amount:
RNA sample purified of Tul was watered down with
deionized water (H20) 100ul measured through
spectrophotometer at with  wave length 260nm
with 280 nm inside a cuvette quartz. Then was
make complimentary Cdna M-MulV RT enzyme
was used to make the cDNA. Subsequent
procedure was developed to build the cDNA'.
Product was stored at -70°C and for HCV viral was

performing real fime PCR. The quanfitafive Real
Time PCR was done for the quantitation of HCV viral
load by using the commercially available Artus HCV
RG RT-PCR Kit (Qiagen, Germany) according to the
manufacturer’s instructions the cycling conditions
and reaction mixture of PCR.

HCV genotyping was performed by using a
commercially available Abbott Real Time HCV
Genotype Il Kit (Abbott, USA) on an automated
nucleic acid extractor and Real Time-PCR system
m2000 Sp (Abboft, USA) according to the
manufactures instruction. This assay was based on
Real Time PCR which targets the 5° UTR and NS5B
region genome of HCV to detect the all six HCV
genotype. Blood sample was used for DNA
extraction, DNA exfracted by using DNA QIAamp
mini Kit according to manufactures protocol.
Amplification of ANK domain of RNASE L to
determine the quality and quantity of purified DNA.
PCR reaction was performed in order to ascertain
beta-globin gene amplification by using already
published primers followed by the amplification of
ANK domain. All amplified products of PCR reaction
were analyzed using gel-electrophoresis method.
2% agarose gel was prepared with ethidium
bromide with the final concenfration of about
0.2-0.5ug/mL and results were noted under the light
UV also photographed by documentation system.
Data was analyzed using SPSS. Mean and standard
deviation was taken for numeric data frequency
and proportion were assessed for categorical
variables.

RESULTS

In this study out of 80 patients 36 (45%) had HCV
infection. Among them, 23 (63.8%) were males and
13 (36.1%) were females Mean age of patients was
50.86 +14.84 years. Among them, 48(63.8%) were
males and 32 (36.1%) were females. Quantification
of HCV viral load in 80 HCV and positive samples
showed 40 (47.3%) had viral load 22500-447201U/ml,
30 (39.4%) had viral load 44820-669401U/ml and é
(7.8%) had viral load 66950-89,160IU/ml shown in
Table 1. While the mean HCV viral load was
280,419IU/ml and Ankyrin repeat domain mean
17.000£15.187 Real Time PCR analyses by using a
commercially available kit for HCV Genotype
revealed that all of the 80 HCV positive samples
have found to be infected with Genotype 3 viral
load 180-89,1601U/ml).

Table 1: Hepatitis C viral loads with Ankyrin Repeat domain of RNASE L gene.

Groups n (%) Viral Load Ankyrin Repeat Domain of
RNASE L Gene

Group 1 4 (5.2%) (180 -224001U/ml) 2

Group?2 40(47.6%) (22500 - 447201U/ml) 32

Group3 30(39.4%) (44820 - 669401U/ml) 28

Group4 6(7.8%) (66950 -89,1601U/ml) )
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For the analysis, ANK domain of the RNASE L Gene
was amplified by PCR and describes well doing
amplification of particular specific 302 bp band
ANK domain of RNASE L gene. And 2% Agarose gel
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showing 302bp product obtfained by PCR
amplification of a region in ANK Domain of RNASE L
gene, 02, 03, are amplified samples of ARD and LD
is 50 base pairs DNA ladder shown Figure 1 and 2.
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Figure 1: Real Time PCR for HCV viral load x-axis number of cycle, on y-axis 0.05383 is threshold value and

these peaks are patients’ samples.
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Figure 2: PCR-amplification of ANK domain of
RNASE L gene.

DISCUSSION

HCV prevalence had seen in this study, jointly with
the normally protracted natural history of HCV
infection progression through viral load. It had
already developed in literature that HCV show
multiplicity and high viral load in developed liver
disease among different countries. Countries with
high frequency of HCV, peak incidence will have
additional escalations in the HCV-related infections
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with hepatocellular carcinoma and cirrhosis in last
two decades'. Above 184 million people, globally
that have chronic HCV infection, mainly HCV old
cases remained and HCV incidence increases with
ever-increasing age awaiting the peak incidence
at 55 to 64 years. In accordance to our study the 3
genotype is widespread in the South Asia in those
people with chronic, HCV infection progressive
hepatic fibrosis leading to the cirrhosis (15% to 35%)
among age of 25 to 30 years) leading to mortality
and morbidity'.

The current Pakistan population is 193.2 million
which is predominant of young individuals with
progression of Hepatocellular carcinoma. However,
Hepatitis C, is the greatest significant risk factor in
the progression of hepatocellular carcinoma in the
Pakistan's'¢. Hepatitis C virus is the RNA virus, which
causes develop of liver damage that might
outcome in hepatocellular carcinoma and cirrhosis
of liver. The most important risk factors s
blood-borne infection by insecure injection of drug
users and unsterile medical procedures. Diagnostic
measures included HCV serum antibody testing,
RNA HCV measurement, the viral genotype.
Genotype 3 of HCV significantly improved risk of the
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hepatocellular carcinoma(HCC)while few patients
of cirrhosis documented with adverse clinical
outcomes'®!?. Differences in the genetic factors risk
not captured through our study, may well explain a
number of experimental associations among HCV
genotypes, cirrhosis and the HCC risk highlighted
that hepatitis C is mainly common reason that
causes HCC".

Different group of studies has researched about
RNASE L with different risk factors. In breast (MMTV)
and uterine cancer RNASE L gene has been
detected and believed as major risk factor for
disease progression. Defective RNASE L gene would
be unable to clear out the viral infection that
ultimately leads to carcinoma'”'?. However, in this
study ARD domain, which is crucial for Pakistani
population is at higher risk for HCV association with
cirrhosis and ultimately leading to HCC.

Human papilloma virus (HPV) and Epstein Barr virus
(EBV) sequences from mouse mammary tumor,
depicted RNASE L gene and RNASE domain
activation, which degrade the cellular RNA, thus
involved in viral clearance from the cell. Mutations
in sequence cause the increase in HCV viral loads.
Because RNASE L has antiviral activity'® and if there
is expression in ANK domain of RNASE L gene, high
viral load was observed with mean range 837404.21
+1302318. This was in accordance to our study,
which showed high HCV viral load, and Ankyrin
repeats domain of RNASE Gene expression with
meanrange 17.00£15.187. However, in the study we
had only identified analysis of ANK domain of
RNASEL gene expression in HCV patient who was
also positive for HCV Genotype 3 with viral load
683,208 IU/ml. Expression had been observed in
ARD domain of Hepatitis C patients. To the best of
our knowledge, this was first research of its kind on
HCV. Therefore, it is important to conduct more
research on ANK domain of RNASE L analysis in HCV
and ifs association with HCV viral load.

CONCLUSION

Ankyrin repeat domain expression was observed in
Hepatitis C patients and its significant correlation
with viral load of Hepatitis C. Ankyrin repeat domain
of RNASE L gene in conjunction with therapeutic
infervention are required for establishing better
strategies for controlling HCV infection.
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