PO Box 2345, Beijing 100023, China
Fax: +86-10-85381893
E-mail: wjg@wjgnet.com  www.wjgnet.com

WJG, 1999 October; 5(5):432-434
World Journal of Gastroenterology
Copyright[11999 by the WJG Press ISSN 1007-9327

Partial sequencing of 5'non-coding region of 7 HGV
strains isolated from different areas of China
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INTRODUCTION

Although sensitive tests for detection of known
hepatitis viruses are available, the etiology of 10%-
15% post-transfusion and community-acquired
hepatitis cases has remained undefined. It suggests
the existence of unknown causative agents associated
with the disease. GBV-C and HGV were newly
discovered as putative non-A to E hepatitis viruses
reported by Simons¥ and Linnen® independently.
However, the sequence homology analysis of the
two strains reveaed that they are different isolates
of the same virus. HGV is a positive-strand RNA
virus with an entire genome of 10kb which contains
a continuous open reading frame (ORF) encoding a
viral polyprotein. The structural region (C, E1 and
E2) is located at the N-terminal, while the non-
sructura region (NS2, NS3, NSAA/B, NS5A/5B)
is situated at the C-terminal. The long ORF is
preceded by a5 untrandated sequence and followed
by a 3" untrandated sequence. Our previous report
has confirmed the existence of HGV infection in
Chind®. There is evidence that the gene of
hepatitis C virus (HCV) is hypervariable in
different areas*®l. The variability of HCV is aso
found in the same strain of the virus. HGV and
HCV are classified in the same genus of the
flaviviridae family. So it is of great significance to
clarify the geographical distribution of HGV
genotypes in the world®. In this study, the partial
sequences of 5 non-coding region of 7 HGV drains
isolated from different areas of China were analyzed
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and compared with GBV-C (U36380) and HGV
(U44402) reported from the United States.

MATERIALS AND METHODS

Subjects

Seven HGV RNA positive sera tested by RT-PCR
were collected from blood donors of Beijing,
Jangsu, Anhui, Liaoning, Hebei Provinces, and
Guangxi Zhuang and Xin jiang Uighur Autonomous
Regions.

Primers

According to the nucleotide sequence of 5 non-
coding region of a Chinese HGV drain, the primers
for RT nPCR were designed using the software of
OLIGO 5.0. They were as follows: S15 GGT GGT
GGA TGG GTG ATGAC 3'; A15 CCGAAG GAT
TCT TGG GCT AC 3; S25 GCT GGT AGG TCG
TAA ATC 3'; A25° ACT GGT CCT TGT CAA
CTC 3.

Detection of HGV RNA and nucleotide
sequencing

HGV RNA extraction, HGV cDNA synthesis and
PCR procedure were performed by the methods
described previoudy®. All the PCR products were
cloned into the pGEMT vector (Promega, Madison,
WI), and positive clones were identified. The PCR
products were purified and sequenced bidirectionally
using the dideoxynucleotide chain termination
method. The HGV cDNA sequences were analyzed
with a DNA sequencer (ABI PRISM 377 DNA
Sequencer, Perkin-Elmer Cetus).

RESULTS

Detection of HGV RNA

The positive rates of anti-HGV varied from 1.2%
(35/2916) to 5.4% (49/907) in blood donors and
42.9% (15/35) 75.5% (37/49) of anti-HGV
positive sera were also HGV RNA positive.

Partial sequencing of 7 Chinese HGV strains
The partial nucleotide sequences of the 5 non-
coding region of 7 HGV dtrains isolated from blood
donors of Beijing, Jangsu, Anhui, Liaoning, Hebel
Provinces, and Guangxi Zhuang and Xinjiang
Uighur Autonomous Regions, China were analyzed
and compared with GBV-C (U36380) and HGV
(U44401) (Figure 1).
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LJaddl GOVl AGG TG TAA ATC Q0G0 GTC ACC TG GIIA GOU AT AVA G GG
1730380 GGT AGH TCD TAA ATC COO LU AL UG OTEA GO ACT ATA GOGT GGG
Ch OOT AGG TOGTAN AT COG W0 ATCG CTor GTA GUC ACT ATA GGT GOO
_hd GOV ACHHTO TAA ATC OO0 GTC ACC TTG GLA GO ACLT AU GO GGL
{h GOT MGG TOS TAA ATC OO0 GLT AL TG GVEA OO ACT ATA GGT GGG
Zh3 GOT ACGS 'TOG ' TAN ATC OO0 G0 0 AT TTG GTA GOC ACT ATA GOT GO
Che GO AGL 1O Taa ATC O0G GTO ACC TTO GTA GO ACE ALS. GO 000
{7 G T AGTF TOG TAA ATC CCOG GTC ACC 'ULVG GIUA GO ACT ATA GGT Gielr
Chi 5T AL TOO TAN ALC OO GO ACC TTG GT A GOC ACT ATA GOT GG

U1dadd? 10T TAA GAG AAG GT T AAG ATT COT O GV LG OO 1 OO0 GOG Alra OO

IT30540 TOT TAs GG GAG GO A G OO OTT GO CAT ATG GAG GAA AAG
Ch? AU LAA GG AN GTC Aaly T OOT CTG GG T OO GO0 GAYy Al
ihi T T AA (0T AAGE GTC AAS GTO OO CLG G000 L GG DA AliA ARG
i TOT Tad G060 TTO OO0 AN QL S0 E Ordd GG OTT TG GASY AAT AAD
Ch5 T TAA GG OO N0 AnGE GITC 00T OTG GG OTT GTG GOG AGA AAD

Ché OO CAA GG TTO GTO AAG GTC COT CT0 GG U1 OVLE GALl AAG Aasd
ChT 0T TaAs GE0G CTO GOT A8 OD0 OO O Godd CFT GG Gl Acrs, AsD
Chd TOT TAA CHAT ALG GEL AAG GO CCT TG GO0 CTT G165 o006 AAG AAG

Udadir2 OG0 ACG GTC CAC AGG TGT TG0 COC LAC COL TG0 GAA TAA GO OO0
LI36380 GO0 ACG GO CAC AGO O TR0 TOC TAC OG0 TOG TAA TAA GOA CUC
Ch? 0 AL O A AGC AdeA TGO OO0 TAC CO0 LA GG LA, GO0
Cih3 COC ACG GTE CAC AGG TGT V06 COL TAL OGL TH CFAS TAA G C10C

Clhd COC ACG GO CAC ACG 10T 100 COC TAC OO TGT GAA TAA GOO CCC
Chs CGC AL GV CAC AGETT TOT TG COC TAC GO0 TG GOA LAA GO 00
Crhi COHD ACY GTC CAS AGED TOA TG0 COC TAL QLT Gas Tas OO0 Q00

Ch7 O ACG OTC CAL ADG LG 100 OO0 TAC OG0 TGT GOA TAA GG COC
ht OO0 AL GEeCAD A TOT TGO QOO TAC Coin TOO GAS EAN OG0 OO0

TH4402 GAL GTC AGD CTC O I0 O 1L Asd QOO AGC (DG TTA CCC AL TOG BCA
LA6AH0 GGO ] ALG OAL GO GIT adA 06 AGC OO0 TTA CTC GO0 TG0 GEA
L2 GGC GO ACKY CTC GTC GTT AAA COG GO CUA TLA O ACKTTGH GOA
Ch3 GO GTC AGS CTC OTC GTL AAN COG AG COA TTA COC ACC TGH GOA
Chd GAC DO AGG ORI Grrl AdA CO0 ACGE OO0 TTA COC ACC TGO GO

[ e CROHC CF L0 AGH OTC GTO OTT ANA CO0 GO COA TTA O00 ACT TG OOA
Chf AL OO AGG CRC I CiE ANA COF ACRD OUA TTA 0T ACC TG GOA
_h? G G0 AT OTC GTC GTT AAA COG GGC COACLLA QU AL 10 GO

Chi rFT GTC AGS CTC GTO GIL AdA CUG ALE A TTa OO A0 Ty GUA

LIddam? AAC GAD GG CAC GTA GGG TOC ACG TOG COC TR AAL GIHE 1 arr
TT3a380 AAC GAC GG CAC GTA COO 'TOC ACG VUG QOO TTC AAT GTC TET CTT
hZz AR ANC GO OAL OLA U0 10 A TO OO0 TTO AAT GGA TCT OT
73 AAC AAL GOC A GTA 000 TOC ACG TOG COC 1T AANT OOA LT LT
£ hed AAC AAC GOC CAC GTA CGG TOC MG TOG CLC TIC AAT GAL TCT OTT
ih3 AST AAC AU OAL (LA OO0 10T ACH TOG COC TTO AAT OTC TCT ATG
Chi AAC AN G A GTA OG0 TOO ACG TOD O0C TTC AN GAA LCT O
(. h7 AAD AAC (OO CAC GTA CGO TUC ACG 'LOG COL TV AAT GHGA TCT CTT
Chi AAD AAC GUC CAL LA G 100 a0 00y COC TTO aAT OTC TCT CTT

Lldg)2 AL Ay LA Q00 1Ay OO0G GOG AGT TOA Cas GGA CCA O
LA OAL CAA TAL TG TaG OOG GOO AGT TOA CAA GOGA LN O
h AL O TACG GOy TAG COG GOU AGT TGA CAN GGA CUA (Y]
Cihid GAC CAA TAG GCG TAG OO OO0 AL TOA CAA GIOA CEA OT
e GAC CAA TAG GCOG TASS COG GOU AL TOA CAA GOA CCA GT
Chi AT CAA TAG GO0 TAG COG GG ALY TTA CTAA GOA TCA GT
Oy GAC CAS TAG GO0 AL COG GO AGT TGA CAA GOA CCA GT
i GAD CAN TAG GO PALTCOG GO AGT TGA CAA GGA CCA OT
Chid AN CAA LAL GO PAG O GO AGT TGA CAA GG CCA G
Figure 1 Comparison of partial nucleotide sequences of the 5’non-coding region of 7 HGV strains isolated-from different regions of China.
Ch2: Beijing; Ch3: Jiangsu; Ch4: Anhui; Chb5: Liaoning; Ch6: Guangxi; Ch7: Xinjiang; Ch8: Hebei
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Table 1 Comparison of the partial nucleotides of 7 Chinese strains o f HGV with reported strains

Homology of the nucleotides (%)

HGYV strains
U36380 U44402 Ch2 Ch3 Ch4 Chs Ché Ch7 Ch8
U36380 100.0
U44402 87.23 100.0
Ch2 85.92 86.85 100.0
Ch3 88.26 92.02 93.42 100.0
Ch4 88.26 86.67 92.96 96.24 100.0
Chs 85.54 89.20 92.96 93.90 94.37 100.0
Ché 86.85 89.67 92.96 96.24 99.06 93.43 100.0
Ch7 85.92 89.67 94.84 97.18 95.31 96.71 95.31 100.0
Chg 88.26 91.55 92.02 95.30 95.31 93.70 95.31 94.37 100.0

Homology of 7 Chinese HGV strains

The nucleotide homology of the 5 non-coding
region of 7 Chinese HGV dtrains was 85.92%,
88.26%, 88.26%, 85.45%, 86.85%, 85.92% and
88.26%, respectively, as compared with the
African strain GBV-C (U36380). It was 86.85%,
92. 02%, 86.67%, 89.02%, 89.67% and 91.55%,
respectively, as compared with the A merican strain
HGV (U44402). The homology of nucleotide
sequences was 92.02 % - 97.18 % among the 7
Chinese HGV dtrains (Table 1).

DISCUSSION

HGV is transmitted parenterally, and the infection
seems not to cause significant hepatic damage as
hepatitis viruses A E do. Although transmission
through blood or parenteral exposure is well
documented for HGV, little is known about its
prevalence in blood donors of China. This study
shows that the prevalence rate o f anti-HGV ranged
from 1.2% to 5.4% in the population of different
areas of C hina. The data indicate that the HGV
infection is widely spread in the different areas of
China. The nucleotide homology of the 5 non-
coding region amongthe7 Chinese HGV drains was
92.0%-97.2%. However, the identity of these 7-
Chinese strains was 85.9 % - 92.0 % at the
nucleotide level as compared with the African strain
of GBV-C (U36380) and the American HGV strain
(U44402). The data suggest that the Chinese HGV
isolates belong to a new group which is different
from the African and American strains reported by
Simons™ and Linnen?. The divergence of
nucleotide sequences among Chinese HGV strains
shows the correlation between HGV variation and
the geographical locations.

The homology of NS3 nucleotide sequences of
the 3 Chinese HGV dtrains reported previously by
our group® was 92.48%, 89.09% and 85.34%,
respectively with GBV-C (U36380), and 89.09%,

85.34% and 85.34% with HGV (U44402). It is
very close to the homology of the 5 non-coding
region of 7 Chinese HGV strains with GBV-C
(U36380) and HGV (U44402), indicating that the
NS3 region may not be the ste of immune selection.
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