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Abstract

The nucleotide sequences of the 5-untranslated region(5-UTR) of Hepatitis G virus(HGV) from sera of Korean
patients were determined. When compared to the previously reported isolates, the Korean isolates have higher seque-
nce homology with the Japanese isolates indicating the geographic distribution of HGV variants. Interestingly, three
discrete regions which are highly conserved among HGV isolates from the same geographical area, thus could be app-
lied to distinguish HGV isolates from the different areas were noticed in the 5’-UTR. Based on the sequences of these
group-specific regions, twenty four different HGV isolates could be classified into 5 groups. By using the group-speci-
fic regions, inconsistency in HGV typing when based on the different regions of HGV could be solved.
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Introduction

Hepatitis G virus(HGV) is a newly identified posi-
tive-strand RNA virus belonging to the Flaviviridae fa-
mily.”® Although its genomic organization is similar to
HCV, it could be clearly distinguished from HCV be-
cause it does not appear to encode a nucleocapsid or
capsid protein at the 5’ end of the genome. The virus
infects humans and is parenterally and vertically trans-
mitted.>” The clinical significance of infection with
HGYV is poorly understood and its association with he-
patitis remains controversial. Although relatively high
frequency of HGV infection was detected in the HBY
and/or HCV positive population,” coinfection of HGV
with HBV or HCV does not seem to aggravate the clini-
cal condition of hepatitis patients compared with HBV
or HCV infection alone.”’

! Corresponding author

Phylognetic analysis of HGV isolates based on the se-
quences of 5’-untranslated region(5-UTR) demonstrated
the presence of five groups which correlated with their
geographic origin.” Similar observations were made by
Fukushi et ¢/.(1996), who compared 5-UTR sequen-
ces from six Japanese isolates with those from the pre-
viously known HGYV isolates. Furthermore, the grouping
of HGV variants based on the analysis of the entire 5’-
UTR can be replaced by analysis of the shorter, 374-
nucleotide region from the 5.UTR.? In contrast, inde-
pendent analysis of the E2, NS3, or NS5b region seque-
nces does not identify groups of HGV variants that cor-
relate with geographic origin, although longer coding re-
gions can produce HGV groupings that are similar to
that determined from 5°-UTR sequence analysis.”

In this study, we have determined the nucleotide se-
quences of the HGV 5-UTR isolates from two Korean
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patients and their genotypes by comparing their sequen-
ces to those of the previously reported isolates. Also, we
found that three group-specific regions which can be ex-
plored for genotyping of HGV are present in the 5° UTR

of viral genome.
Materials and methods

1. Isolation of the HGV viral RNA.

The HGV RNA was isolated from sera of Korean pa-
tients with chronic infection of HCV by proteinase K/
phenol-chloroform extraction method.'”

2. RT-PCR.

Total RNA extracted from 2004 of serum was reve-
rse transcribed [1Xreverse transcriptase buffer(Pro-
mega), 0.5 mM dNTP, 100 pmole antisense UTR pri-
mer(UTR-A), 250 unit of M-MLV reverse transcriptase
(Promega)] in a total volume of 25#¢ at 37 C for 60
min and then inactivated at 99 C for 5 min. The entire
cDNA synthesis product was used in PCR. A pair of
primers, 5-UTRS(5-~ACCGACGCCTATTTAAAC-3) and
5-UTRA(5’-CGGAGCT-GGGTGGCCCCATG-3")
designed from the conserved regions of the Japanese iso-

were
lates.?’

3. Cloning and sequencing.

PCR products were cloned into pGEM-T using a TA
cloning kit(Promega) and the sequence of clones was
determined using the Sequenase version 2.0 kit(Amer-
sham) by Sanger’s dideoxy chain termination method.'”
At least two clones from the same RT-PCR product
were sequenced to exclude the sequence variation by
PCR artifacts. For sequence homology comparison, nuc-
leotide sequences of the clones were submitted to Euro-
pean Bioinformatics Institute(EBD)’s world wide web
site for Fasta homology search'® with EMBL nucleotide
sequence database.
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Results and discussion

To obtain Korean HGV isolates, sera from patients
with HCV positive hepatitis were subjected to a RT-PCR
procedure using primers derived from the conserved re-
gions of HGV 5-UTR.® We could obtain two isolates
from forty specimens and determined their nucleotide
sequences. The nucleotide sequences of the two Korean
isolates have been deposited in the GeneBank nucleotide
sequence database and indicated by their accession nu-
mbers AF030337 and AFO30338, respectively. Accor-
ding to Muerhoff et al.(1996),” HGV isolates could be
separated into five groups or genotypes by comparison
of nucleotide sequences of the 5-UTR. Based on this
scheme, both Korean isolates could be assigned to
Group 3 whose members were found mainly in Japan
(Fig. 1). Both of the Korean isolates have above 94 %
sequence homology with a member of group 3 but only
85-92% with other isolates belong to groups la, 1b, 2
a, and 3(Table 1).

Although several deletions/additions and substitutions
of nucleotides are observed in the 5-UTR of HGV, the
sequence heterogeneity was confined mainly to three re-
gions(Fig. 1). Interestingly, sequences of these regions
are conserved among isolates from the same geographic
areas. Therefore, these regions could be explored for
HGV typing because several reports suggested that dif-
ferent genotypes of HGV are correlated with geographic
separation.” > '**¥ Furthermore, several distinct nucleo-
tides which could be considered as group-specific nuc-
leotides are exist in these regions(Fig. 2). Based on the
sequences of the group-specific regions, twenty four iso-
lates including those described in this manuscript could
be successfully assigned into a distinct group(Table 2).
Consistently to the phylogenetic analysis of HGV isola-
tes based on the 597 nucleotide sequences in the 5’-
UTR,” groups la and 1b were found predominantly in
Western Africa, while groups 2a and 2b were found in v
the United States and Europe. Group 3 isolates were
found mainly in Asia.
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Fig. 1.
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Alignment of representative HGV 5’-UTR sequences. The number to the left of each sequence corresponds
to the isolate described in Table 2. The genotype is shown to the right of the isolate number. The consensus
sequence(C) was determined by the base that occurs most frequently at that position. Dashes(-) represent
bases identical to the consensus sequence while deletions are indicated by asterisks(*). Bases are shown only
at those positions in the positions that differ from the consensus. Positions of group-specific region(GSR) are
indicated by arrows.
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Table 1. Primary sequence identity(% ) of the Korean isolates with various HGV isolates

Isolate 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16
15 87.4 87.9 88.8 87.7 85.3 87.0 91.1 90.2 91.4 89.7 90.9 91.6 94.2 94.8 96.7
16 89.0 88.3 89.5 87.4 86.0 88.1 91.6 90.4 90.9 91.1 91.1 92.1 94.7 94.5
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3 ac tt-a—a ¢ —tt—c g—t g—c—* —ogtc t
Fig. 2. The characteristic sequences of group-specific regions. The bases which can represent each genotype are indi-

cated.
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Table 2. HGV isolates, geographic origin, and grouping

Accession
Isolate Origin Group  Reference
number
1 U59543  Ghana la 7
2 U59544  Ghana la 7
3 U59540 Ghana la 7
4 U59555  Ghana 1b 7
5 U59556  Ghana 1b 7
6 U36380 Ghana 1b 15
7 D87255  Japan 2a 16
8 U59518 USA 2a 7
9 U44402 USA 2a 4
10 U59533  Greece 2b 7
11 U59529 E. Africa 2b 7
12 U63715 E. Africa 2b 7
13 AF30337 Korea 3 this study
14 AF30338 Korea 3 this study
15 D87252  Japan 3 16
16 U76892 Taiwan 3 13
17 U45966 USA 2a 4
18 U75356  China 3 17
19 D87255  Japan 2a 16
20 U76894 Taiwan 3 13
21 D90601  Japan 3 18
22 D90600  Japan 2a 18
23 U59519 USA 2a 7
24 U59557  Ghana 1b 7

As several phylogenetic analysis of HGV isolates wor-
ldwide supported the geographic separation of HGV
groups, it may be important to find out the geographi-
cally distinct sequences to facilitate HGV grouping
Muerhoff et l” ® demonstrated that HGV isolates
could be classified into 5 geographic groups by their en-
tire or shorter, 374-nucleotide region from the 5-UTR.
According to our study, sequence heterogeneity among
HGV isolates from different geographic areas is confined
mainly to the specific regions and HGV grouping based
on these shorter sequences is consistent to that based

on the entire 5-UTR sequence. Therefore, they should
be ideal sequences for genotyping of HGV. Furthermore,
difficulties in HGV grouping derived from the low se-
quence heterogeneity among HGV isolates could be sol-
ved by using the short group-specific regions for HGV
typing. The presence of group-specific sequences in the
5-UTR may have a significant evolutionary importance.
It may represent susceptible regions for mutations but
cannot be tolerated by random mutations. Recent repo-
rts suggesting that parts of these regions could form
specific hairpin structures composing the internal ribo-
some entry site(IRES)'® imply the importance of these
regions for viral replication.
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