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Abstract

Background: Hepatitis C virus (HCV) infection is a major
cause of chronic liver disease worldwide. The high
prevalence and spread rates of the disease require serious
actions to stop these rates. Determination of HCV
genotypes and subgenotypes adds significant knowledge
about the epidemiology of the disease, and provides and
added value in the decision-making process of what strategy
to follow and what therapy response to expert. The
molecular epidemiology and genetic variability of HCV
variant circulating in Togo still need further analysis.
Materials and methods: The HCV molecular
epidemiology in Togo was studies using direct sequencing
and further phylogenetic analysis of a partial NS5B region
of the HCV from 56 patients. HCV genotype and subtype
were successfully determined in 41 out of 53. Results: The
highest prevalent genotype was genotype 2, which was
found in 30 patients (73,2%) followed by genotype 1 that
was isolated from 7 patients (17,1%), genotype 4 was
isolated from 3 patients (7,3%) and 1 patient (2,4%) was
infected by genotype 6. Conclusion: The molecular
epidemiology study revealed high prevalence of genotype 2
among Togolese patients followed by genotype 1.

Introduction

There are seven definite HCV genotypes, with whole
genome nucleotide sequences differing by 30% and each
can be additional subdivided into related subtypes (67
confirmed), with nucleotide sequence divergence between
15% and 30% 2. Viral polymerases are crucial component
to the life cycle of any given virus. They initiate important
roles that facilitate the consequential procession of viral
replication and proper transcription of the genome of
interest. Consequently, for this reason, viral polymerases
present as a promising target for the design and
development of potent antiviral therapies within industries
focusing on pharamaceutical and medicinal chemistry 4.
Recently, direct-acting antiviral (DAAS) that target specific
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HCV viral proteins have been developed for the treatment
of chronic hepatitis C virus infection with an excellent
safety profile and favorable clinical outcomes. These
molecules include a range of non-structural (NS) NS3/4A
protease, NS5B polymerase and NS5A inhibitors >7. The
NS5B polymerase is responsible for viral RNA replication,
and the catalytic sit of the NS5B protein is highly conserved
across the different HCV genotypes, making nucleotides
inhibitors that target this protein appealing as treatment
option 89  Sequencing of a genome region divergent
sufficient to discriminate type and subtypes was considered
to be the most accurate method. Direct sequencing of HCV
NS5B, Core and envelope region has proven to be reliable
for classification of HCV to different genotypes °. In West
Africa, preliminary results suggest a predominance of
genotype 2. Since the 5’UTR is one of the most highly
conserved region of the HCV genome, it has historically
been used for virus detection and region is now best-
characterized regions. For practical reasons, the 5’UTR has
also been chosen as the target for various genotyping test*!-
13 sequencing, and the duplex mobility assay*®. The aims of
this study is to determine the genotypes and subgenotypes
using phylogenetic analyses of HCV strains collected from
chronically infected patients in Togo to establish a simple,
accurate, and a reliable genotyping map for HCV diagnosis.

Materials and methods
Study Population

This study was implemented on 56 patients with chronic
HCYV infection, who were selected after a screening of NGO
ASADH with TDR. The automatically serology was
realized at Henri Mondor virological laboratory, which
confirmed 53 samples were positive for anti-HCV
antibodies and that none of the patients had co-infection
with HIV or HBV. A questionnaire was provided informed
consent. The data collected was processed by analysis. The
samples were divided into aliquots and stored at -70 °C and
send to Paris at Henri Mondor virological laboratory.

HCV RNA Extraction and HCV-NS5B amplification.

HCV RNA extraction was carried out by using
QIAsymphony DPS virus/Pathogen Midi Kit on automate
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(QlAsymphony®SP/AS  version 1), following the
manufacturer’s instructions. The resultant HCV RNA (60
ul) samples were stored at -70 °C until use. The presence
of the HCV-NS5B gene was determined by nester PCR
using the one step RT-PCR Master Mix Kit and the Hot start
Tag plus PCR Master Mix Kit (QIAGEN) using the
primers. The first round of RT-PCR amplification was
performed according to the manufacturer’s instructions
using 10 pul HCV-RNA and 50 pmol each of primers
NS5BOAS2. The cycling conditions were as follows: a
reverse transcription step for 30 min at 50 °C, 15 min at 95
oC, followed by 35 cycles of denaturing for 1 min at 95 °C,
annealing for 45 s at 59 °C, and an elongation step for 1 min
at 72 °C, with a final extension period of 10 min at 72°C.
Nested PCR using products in the NS5BIS1 and NS5BIAS?2
primers was performed on 10ul of the sample negative for
PCR products in the first round of amplification. The
second round of amplification was performed with an initial
5 min preheating step at 95°C, followed by 35 cycles of
denaturing for 30 s at 95 °C, annealing for 30 s at 55 °C and
elongation for 1 min at 72 °C, with a final extension period
of 10 min at 72°C.

DNA Purification and Sequencing.

The PCR amplicons were purified by using Advantage
2 Kit (Advantage 2 Polymerase OZYME, France), and
sequenced using the dideoxynucleotide chain termination
method with the ABI PRISM®BogDye Terminator Cycle
Sequencing Reaction kit (Applied Biosystems, Foster City,
CA, USA). Sequence analysis was performed with the
ABITM3130 Genetic Analyzer (Applied Biosystems,
Foster City, CA, USA). The sens and antisens primers
described above used as sequencing primers. The
chromatogram sequencing files were inspected using
Chromas 2.1 (Technelysium, Helensvale, Australia). The
genotype of each sample was determined by comparing its
sequence with those of HCV prototype obtained from
GenBank, followed by further genetic analysis. The DNA
alignment were generated with ClustalX version 2.0
software. Bootstrap analysis and phylogenetic tree were
determined with MEGA software version 4.0.1 by using the
neighbor-joining method. HCV genotype were classified
according to the nomenclature proposed previously by
Simmond et al. (2005). Sixty-four reference sequences for
HCV genotypes and subtypes were obtained from (CNR
hépatites B, C et delta) and used constructing phylogenetic
trees.
Results

The direct sequencing and phylogenetic analysis of the
NS5B gene was successful in 41 out of 53 positive samples.
We performed the sequencing on samples with a viral load
greater than log?, and so, in the case of our study, 12 samples
have a viral load less than log 2. The result of the study
revealed that genotype 2 was the most prevalent in this
population with a total number of 30 (73,2%), genotype 1
was found in 7 (17,1%) patients, genotype 4 was isolated
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from 3 (7,3%) patients and 1 patients (2,4%) had genotype
6. The subtype was not determine in 20 patients infected
with a genotype 2 strain, suggesting the existence of a new
subtype not described in the literature. In fact, 20 strains of
genotype 2 formed a monophyletic group independently of
the other strains of the same genotype with high resampling
values testifying to the robustness of the node (Figure 1).
Similar results were observed for some strains of genotype
2. (Figure 1). The preliminary phylogenetic analysis
containing 41 sequences was performed and allowed a
selection of 86 additional (CNR hépatites B, C et delta)
sequences corresponding to the most related ones to the
study isolates. These reference sequences were named after
their accession number, subgenotypes and country of origin.
NS5B coding sequences obtained from Togolese sample
were aligned with the reference sequences. The
phylogenetic tree obtained by performing neighbor-joining
(NJ) analysis of the alignment of sequences is shown in
(Figure 1).

Discussion

To the best of our knowledge, this study is the first
comprehensive research to address genotype and
subgenotypes analysis of HCV in Togo using nucleotide
sequencing.

Genotyping of HCV is routinely done in several
countries for providing counseling regarding epidemiology
and treatment monitoring 34, In addition, the study of viral
diversity provides a better understanding of the origins and
dynamics of viral infections. Genetic variants of HCV are
known to be widely spread around globally. Genotypes 1, 2
and 3 are found in all countries'®. Comprehensive studies on
the distribution of HCV genotype in west africa countries
has recently published, which indicates that HCV genotype
2 was reported in about 87% in chronic HCV patients and
13% of case for genotype 162, The overall data suggest
that, the broad genetic diversity of genotype 2 is a
characteristic of HCV infection in west Africa *’. Analysis
of the HCV genotype within a population is a useful
epidemiological tool for study of the evolution of HCV
infection in different geographical regions. HCV
genotyping is also important because it provides
information with regard to strain variations and potential
association with disease severity?’. Togo has been
categorized as a country with an intermediate prevalence of
HCV according to WHO data. HCV is still considered a
major public health problem in the world ??, the routes of
transmitted of HCV infection in the country is surgical
operations, intravenous abuse, and sexual routes.

In our study, phylogenetic analysis of the 41 currents
chronic HCV patients demonstrated that, HCV-NS5B
phylogenetic analysis revealed that the most prevalent
genotype was HCV-2 (73,2%), HCV-1 (17,1%), HCV-4
(7,3%) and HCV-6 (2,4%) among Togolese patients with
chronic HCV using HCV-NS5B sequencing analysis.
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Figure 1: Phylogenetic analysis of a portion of the NS5B gene encoding RNA polymerase RNA dependent on 30 strains
(boxed in red) by comparaison with strains of genotype 1-6 of the different subtypes available in the CNR hepatitis banks

Medical Journal of Viral Hepatitis (MJVH) 2021; 5 (3): 8-13
10



Original Article

This concord with previous observations that assumed,
that HCV genotype 2 is predominant in west Africa 172023
%5, The choice of the genome region to be analyzed for
identification of HCV genotypes and subgenotypes is
crucial. The NS5B region is highly information of HCV in
phylogenetic analysis and has received the most attention
for the characterization of HCV isolates worldwide®. For
the using pairwise distance analysis of the NS5B nucleotide
sequence, we succeeded in matching 100% of amplified
isolates with their specific HCV genotypes using
phylogenetic tree. Pairwise analysis of the isolates from the
present study belonging to the HCV-2, HCV-1 and HCV-4
genotypes revealed average specific nucleotide distance
identities of + 0.134, 0.134 and 0.185, respectively, without
any interference between genotype, which confirmed the
outcome of our phylogenetic analysis. Numerous previous
studies have designated that, the degree of accuracy of
sequence variation of NS5B correlates well with HCV
subtype definition, which relies on the highly informative
character of specific NS5B motifs, in contrast, most
classification errors caused by the use of the 5’UTR region
are related to reduced discriminating power and to the
absenteeism of target motifs specific for some subtypes.

Therefore, we recommend that sequence analysis of the
NS5B region be used rather than 5’UTR analysis for
epidemiologic studies in the future 32630, To distinguish
HCYV subtypes, primer specific PCR procedure was initially
applied and that classified HCV strains into subtypes under
genotype 2. Sequence-based characterization by
phylogenetic analysis, however, showed an identical
clustering of the Togolese isolates under genotype 2, but the
isolates exhibited high genetic variability and appeared
distinct from previously described subtypes of HCV 2.
Furthermore, the subtype couldn’t be determined in 20
patients infected with HCV-2 strains suggesting the
existence of a new subtype not yet described in the
literature. Indeed, 20 strains of genotype 2 formed a
monophyletic group independently of the other strains of
the same genotype with high resampling values testifying to
the robustness of the node. Similar clustering was detected
in Ghanaian cluster 22 and other studies. The phylogenetic
analysis showed that the distribution of HCV Togolese
strains described here was almost starlike within genotype
2. There are possible biological interpretations for this tree
shape. The recent and rapidly expanding epidemic of HCV
type 2 in Togo. Unequal evolutionary rate among the
different genotypes of HCV have been reported, and HCV
genotype 2 appears to evolve faster than the average of the
other genotypest”31,

However, no epidemiological data are supporting the
hypothesis is that, an ancient endemicity of HCV type 2 in
Togo and probably in West Africa led to the emergence of
an undifferentiated multiplicity of subtypes over a long-
term evolution process. A similar endemic spread seems to
have occurred in the India subcontinent with genotype 3 and
in Southeast Asia with genotype 6. HCV type 3 and 6
include a great number of subtype characterized by
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extensive sequence variability!’. In future, the study should
aim at initially screening a much larger number of samples
from different region of Togo, in order to obtain a more
significant number of positive cases that can describe the
genetic diversity of prevailing HCV genotype in Togo.
Also, the use of new technology such as pyro or ultra-deep
sequencing, which has higher capacity than direct
sequencing in detecting both minority pathogen populations
and presence of dual or multiple infections, would very
useful in analyzing HCV especially in a region where the
virus appears to be endemic and several subtypes may be in
circulation ?2. Further study is warranted to elucidate the
HCV subtype profile and to define reliable means of
subtype Togolese HCV strains. An in-depth analysis of
nucleotide sequences of at least two coding regions, or
preferably the entire HCV genome, may yield better results.

Conclusion

Our results showed that the most common HCV
genotype circulating in Togo were genotype 2, 1, 4 and 6.
Moreover, our study confirmed that HCV-NS5B gene
sequence analysis provides precise genotype and subtype
identification and an accurate  epidemiological
representation of circulation viral strains. Overall, the
mosaic pattern of the sequences observed in this study
depict extremely high genetic diversity of the predominant
genotype. This may shed some light on earlier findings that
suggest that HCV genotype 2 is indigenous to Togo.
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