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The Phylogenetic Analysis of the NS-5 Region Sequence
of Hepatitis G Viruses Isolated in Korea

Youngmee Jee, Ki Soon Kim, Doo Sung Cheon, Jeong Koo Park,
Young Hwa Kang, Yoon Sung Lee, Yoon Suk Chung,
Ji Eun Kim and Jae Deuk Yoon*

Laboratory of Enteroviruses, Department of Virology, National Institute of
Health, Seoul 122-701, Korea

We examined the hepatitis G virus infections among 227 Koreans who were healthy or were
suspected of hepatitis and determined the phylogenetic relationship based on a part of the NS-5
region of 5 positive samples.

Viral RNA was extracted from sera and cDNA was synthesized and subsequently amplified by
RT-PCR (reverse transcription-polymerase chain reaction) or RT-nested PCR using random
hexamer and NS-5 specific primers (470-20-1-77F, 470-20-1-211R, HGVNESTFO, HGVNESTRE).
Five positives were found to belong to samples of patients showing symptoms of viral hepatitis.
Primers used for PCR or nested PCR were derived from the NS-5 region. On the other hand, no
amplification was detected using primers derived from the 5-NCR (G-146F, G-401R). We
performed TA cloning and sequencing of 5 amplified fragments, and their sequences were
compared with those of foreign isolates of HGV. The phylogenetic analysis using MegAlign
programme of DNAstar has shown that the Korean isolates are clustered on the phylogenetic tree.

In summary, we confirmed the hepatitis G virus infection in 5 cases out of 12 patients
showing the symptoms of viral hepatitis. The phylogenetic analysis of sequences of 5 amplified
fragments showed that their relations to each other were closer than those to the foreign HGV
isolates reported.
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e 019999 39 229
AR N EA SHF Z0F A FARAY vholel 2WBR 2871 A vo] 2 23}, Tel: 02) 3801492, Fax:
02) 382-6542, E-mail: jaedyoon@nih.go.kr

.45 -



Agu] T oA Bel® GB rdulola] A NS-5 Region G714 A9 AE3t

&N B

G¥ Tt ulo] 2] 2 (hepatiis G virus, HGV)= 1996
d = 280 o8] 27 hepatitis G vims T GB
vius C (GBV-O)Z H1ud A= ulo]a]xo|t}
[68). B71MQE £l 2la) ThE T2 Fo o3 B
19 F vlo]H 27} 85%9] identityE Kol 7L
dtojg} 9] ThE isolateo] ™ B}e] open reading
frameo]] 2,8737) amino acidsZ codings}: Flaviviri-
dae familys]] &3} nlo]zj 2~ Ao WAL
HGV¢] genetic organization2 HCV$} v]<25} core
proteinS- coding3}= sequencer} g1t ¥ A 7A A
28 A9 7] gE4 IV drug users, hemophiliacs,
multiple transfusion recipients$} 2+ risk groupol] A
FZ 2729 22 A7) blood donorsi| A H-
GV RNAZY 09~3% A& BHsE= A0 g By
I 309 [9 14] 943 gole B st HGVE
B4 ¥ persistent infectionS Y oA L= F
4 B T Y Aoz gHg o ofF
A = AR ARAI0) FRHA) ga Ak
[3,7,17)]

HGVE] A g 9)d)A & HGV RNAS] RT-PCR
= HGVE putative envelope proteing! E2 tHal =]
o Solg S N3] A% immunoassay S
o] 83tx 1t} [1,15]. Glycoprotein E2% C-terminal
transmembrane anchor domain, 37]]94 potential gly-
cosylation sites, disulfide bondsel] it 1871 <]
cysteine residueE 7FA| ™ 2 flavivirus$} o) tar-
get callo] binding SH=v] 288 A2 e}, 12
1 HCVeh= 28] HGVE] E2% sequence ¥ 0] 7} 4]
A &3 E2of tig A FAL HGV viemia®

REle) 47 ABH) QAo TR Ut

Silini 5 [13]¢] AT 3@ Pl AL we
7}, v 77 B0 HE HGVI} g o
274 gectn FeAG 88 8 F 24
£ C¥ o] A% HGVSH 3% Z9d 497t
A7) 9 $AHD e o A% cB nge)
A% AP AN g Aoz LeiA 3l
% 2 Yl T B ol 2oe) 22
ZAANE B 93FPol = FaE w2
et TR ¥e) HOVE A Xo) &4e
Qom @50z A Fgso] §4 EE B
3 A%e goAtte WA FAE Fus)
A %31 3ok ek HGVS G4 Eao)n}
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kA ko] o At AH-g uio] Els
ZAHRNE e g & 998 2X
= A% ol

HGVE] B4 == £33 HGVE &
B ulelZ AF 5710} genetic heterogeneity’} HCV
Brbs A& Qo2 ¥asglen [16) HGVY full
length genomic sequenceZ} B 11 Qo) [2,8,10]. &
3 HGV E29] DNA immunizationo]] <]3] P €
E2 50| A & o] &3l A o)A HGV vitus par-
ticles &< 3l= ¥ o] TR AT [12].

A I g ATl o FH HBVY HCV 7
o B2}9] 14%7F HGVe] EAlo #dHo] d&
Aoz HuHY 1 El region®] sequence homol-
ogy+ nucleotide®} amino acid levelol| ] 2}Z} 84~
99%, 88~99%= L ATt [4]. o] AT &3td
HGVE] El sequencex= HCV 2} ¥l w3 £ o mode-
rately conserved = o] 3] 3 prototype HGVX T} fra-
meshift mutatione] &3] A H T} B3} basic amino
acidZ T/J ¥ capsid-like peptide”} E12] upstream re-
gionoll Al BAF ] ko n core proteins 5-NCR re-

ion Q14 FHol EA81A Fe= Aoz LAk

Sl thE Aol ofstd 1A 2 AR
3219} 0.6%, 3.3%9 4] RT-PCRe]l £]8] HGV RNA
& HdZ&% £ 9321 phylogenetic analysisdl] 2] &)
Zolx 3709 & typeo] EA3t= o Lo
o)

2 a7AE 39 & wddaA 349 8
% HCVe| =0 glA] o ulo]laixAd b
a FAE Kol #x} 50 ] d3 o2 RE RT-
PCROY| J3} RNAE FEA}7)5 ECL (Electroche-
miluminescence), LH (Liquid hybridization), SB (Sou-
thern bloting)2 582 Za}ldlM HGV Zd L o
u] 1% b} glo} [18].

E AFAME GE 78 AR 1295 A%
¢l 2152 ¥AHoA EE g uio]zlA RNAS
NS-5 region®] primerg A}-8-3l9) HZ3 A% G¥
E AR F SHAA wlo]lA A7 HEHR
). ZZ 49 156 bp fragmentd] sequenceZ ¢ oljA
23 ¥ HGV sequences} ¥ 3led phylogenetic ana-
lysisE A AI8te] el A £2]E sequence7} =-2)
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Table 1. Sequences of primers used for this study

Primers

Sequences of primers used

470-20-1-77F
470-20-1-211R

6904-5'-CTCTTTGTGGTAGCCGAGAGAT-3'-6928
7059-5'-CGAATGAGTCAGAGGACGGGGTAT-3"-7036

HGVNESTFO 6941-5-AGAAGACATCCCCCGTACTCC-3'-6961
HGVNESTRE 7045-5-GACGGGGTATCCTCCTGCGA-3'-7026
G-146F 146-5'-AATCCCGGTCACCCTGGTAGCCAC-3'-170
G-401R 401-5'-CACGGTCCACAGGTGTTGGCCCTACCGG-3'-380
5UTRCE1 E2 NS2 NS3 NS4 NS5 3UTR
— L[ Tafe] fao] a | b
P1 P2 Helicase RDRP
6960 7115
[ ] 470 77F/211R
=7 <+
Nest F/R
6995 7102

Figure 1. Genomic structure of the hepatitis G virus showing the target sites of HGV specific primer sets
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2. & ol|AM Hlo|2{A RNA =&

$33 84 YR o 2 HE| Tri-reagent methodol]
9J8] RNAE F&359dh S B=F3A 7€
3 500 wl Ao 500 pl Tri-reagent (Molecular
Research Center, Inc.)¢} 200 pl chloroform$- @11
Z EEO] 4L F FLdA 5~1087 & F vor-
tex3tg ek, 1582 WA 3 7,500 rpmoll A 1587E
centrifugedto] 43S Aof 600 pl isopropanol-&-
$3 203 B 20T ¥ F 14,000 pmol A
307t pelletinga} i ©}. 1000 pl 70% ethanol2-
3 14,000 ipmE 4Tl A 1057} centrifugedtod A
e T AEALE AAS 1083F vacuum dryst
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% t}. A 22 20 ul DEPC (Diethyl pyrocarbonate)
watero]| resuspensiond}e] RT-PCRoY A}-8-3}53 ¢}

3. RT-PCR

#2Z3 RNAZXE DNAE 37 A3l 5
ul RNA templateo]] 1 pl (0.4 pg) random hexamerZ
Y3 70CA 1083 £ F 2.5 mM dNTP 4 p,
100 U reverse transcriptase, 20 U RNase inhibitor, 4
ul 5x RT buffer (Promega) ¥ o] % 20 ple] mix-
tureZ ThA] 20C A 108, 42Tl 908, 95T
ol A 587t x}# E incubationd}<] reverse transcri-
ptiong& 438 3} o}

33 PCR 4802 & HGVS] NS5a region® &
BE 47)2] primer (470-20-1-77F, 470-20-1-211R,
HGVNESTFO, HGVNESTRE)Z 12] 12 5' non-cod-
ing region®l] X] 27]¢] primer (G-146F, G-401R)Z A
25} T} (Table 1, Figure 1). % 50 pl9) PCR reac-
tion mixturetx> 5 pl cDNA template, 5 pl 10x PCR
buffer, 25 pM/ule] oF ¥}3F primer set 2}Z} 1 ul, 2.5
mM dNTP 4 pl, 25 mM MgCl, 1 pl, 1.25 U Taq po-
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lymeraseZ X 33} v} External PCRE $13] 470-
20-1-77F9} 470-20-1-211R primerZ, nested PCRS
98 = HGVNESTFOS} HGVNESTRE primerE-
Argsta] 94T 18, 56T 12, 72T 189 cycle S
303) 33t} (Perkin-Elmer 480). =% 5-NCR
region®] primer& A}-8-3le] PCRE 33} ).
ZZg PCR AHE-& agarose geldl 4] A71d9 %
3t F ethidium bromide stainingd}od &<l 3} o}

4. TA cloning

2|2

PCR producte] BH3 FF4E Hol 4 W=
E % pCR®TOPO vector (Invitrogen, 3.9 kb) 1 pl&
2| F volume S pl2 3t HL2oA 5ET W
2] F iceol] 3 =A] transformation TAZ 738
3. 0.5 M B-mercaptoethonol 2 WZ competent
E.coli celisol] ¥ 11 pipette tip2. 2% o] £33 & 2
plg] TOPO cloning reactionS o] 2 430] 3087
iceo] WX & 42T 30%3} heat shockdle] ThHA
iced A 227} WA St T}, 250 pe} SOC medium
(Invitrogen)Z ¥ o] 37Tl A 3027} horizontal sha-
king3t] iceol] ¥ Zt2}9] transformation© 2 ¥
B 50~100 WiE plated] =X 3+ I 37C oA over-
night ¥ Fst5ict.

5. Sequencing

InsertE ¥ 313} positive colonyZ &4¢13}7] 9
3] white colonyZ 50 pg/ml ampicilling ¥ 33l
LB mediumo}] overnight ¥} %%+ ¥ Wizard plus SV

Minipreps DNA purification system (Promega)E ©]-&
&} plasmid DNAE- $%3}1 EcoRIC = 37°CAA
247 9t digestions}ed 1.5% agarose gelol] 4] 7]
st glaich

Sequencing reaction2- ¢} 3} ABI PRISM Dye Ter-
minator Cycle Sequencing Ready Reaction Kit
(Perkin Elmer)Z A}-4-3}53t}. DNA templatec] Ter-
minator Ready Reaction Mix, M13 forward & M13
reverse primerZ 21 thermal cyclerd X 96T
103, 50T oA} 5%, 60T A 45-9] cycded 253]
AN F 402 FA 315t} Reaction AHES 3

Figure 2. Agarose gel electrophoresis of PCR
products amplified with primers derived from NS-5
region. lane 1: HGV393, lane 2: HGV404, lane 3:
100 bp ladder DNA molecular size marker (Gibco
BRL), lane 4: HGV positive control, lane 5: HGV
217, lane 6: HGV 218 (negative), lane 7: HGV221,
lane 8: HGV224

10 20 30 40 50
HGV217. AMI 1 SLCGSSREMP VWGEDIPRTP SPALISVTES SSDEKTPSVS SSQEDTPSSD 50
HGV221. AMI 1 SLCGSSREMP VWGEDIPRTP SPALISVTES SSEEKTPSVS SSQEDTPSSD 50
HGV224, AMI 1 SLCGSSREMP VWGEDIPRTP SPALISVTES SSEEKTPSVS SSQEDTPSSD 50
HGV393. AMI 1 SLCGSSRXMP VWGXXVPRTP SPALISVTES SSDXXTPSVS PSQEDTPSSD 50
HGV404, AMI 1 SLCGSSRXMP VWGXNIPRTP SPALISVTES SSDXKTPSVS SSQXDTPSSD 50

60 70 80 90 100
HGV217. AMI ) B AP 100
HGV221. AMI Bl S . i e e e 100
HGV224. AMI Sl S o e e e 100
HGV393. AMI Sl SF. i e e e 100
HGV404, AMI Bl SF. i e e et e - 100

Figure 3. Comparison of amino acid sequences of PCR-amplified fragments
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Table 2. Nucelotide sequence homology of five fragments and HGV reported by Kim et al. {5]

1 2 3 4 5 6
1 HGV217 91.7 89.1 1
2 HGV221 89.1 91.0 2
3 | HGV224 80.1 91.0 3 | %
similarity
4 HGVKim 75 8.9 8.9 90.4 4
5 HGV393 55 8.5 8.5 92.9 5
6 HGV404 9.1 6.9 6.9 6.9 6
1 2 3 4
% dissimilarity
v L
10 20 30 40
ACTCTTTGTGGTAGTAGCCGAGLGLTGCCTGTATGGGGAGA HGVKIM. SEQ
__________________ - e e e e e e e e o= o= - - - G A HGV217-2.SEQ
et e ma .t e . — . e e e e m e~ GA HGV221-1.SEQ
e e e e e e e - e e e e e - = = - I G A HGV224-1.SEQ
CTCTTTGTGGEGTAGTAGCCGANAGATGCCTGTGTGGGGANA HCV3I3-1.SEQ
CTC T TTGEGTGEGGETAGTAGCCGANANATGCCTGTTTGGGGANA HGV404~1.8SBQ
AGACATACCCCGGACTCCATCGCCTGCACTTATCTCGGTT Majority
1l T
50 60 70 80
1 i
41 AGACATCCCCCGTACTCCATCGCCAGCACTTATCTCGGTT BGVKIM.SEQ
3 AGACATCCCCCGCACTCCATCACCTGCACTTATCTCGGTT HGV217-2.8RQ
AGACATACCCCGGACACCATCGCCTGCACTTATCTCGGTT HGV221-1.SEQ
AGACATACCCCOGGBGACACCATPCGCCTGCACTTATCTCGGTT HGV224~1.SBQ
41 ANACGTNCCCCGCACTCCATCGCCTGCACTTATCTCGGTT HGV393-1.SEQ
41 AAACATACCCCGGACACCATCGCCTGCACTTATCTCGGTT HGV404-1.8SBQ
ACGGAGAGCAGCTCAGATGAGAAGACLCCCGTCGGTGTCTT Majority
1 0
90 100 110 129
L
81l ACTGAGAGCAGCTCAGATGAGAAGACCCCGTCGEGGTGTCCT HGVKIM. SEQ
43 ACGGAGAGCAGCTCAGATGAAAAGACCCCGTCGGTGTCCT HGV217-2.SEQ
43 ACGGAGAGCAGCGC TCAGAGGAGAAGACCCCGTCGGTGTCTT HGV221-1.8EQ
a3 ACGGAGAGCAGCTCAGAAGAGAAGACCCCGTCGGTGTCT D HGV224-1.SEQ
a1 ACGGAGAGCAGCTCAGATNAAAANACCCCGTCGGTGTCCC HGV323-1.8EQ
Bl ACGEAGAGCAGCTCAGATNAAAAAACCCCGTCGGTGTCT T HGV404-1.8ED
CCTCGCAGGAGGATACCCCGTCCTGTGGOCXXXXXXX Majority
: S
130 140 150
. d :
121 CCTCGCAGGAGGATACCCCGTCCTCTGACTCATTCG "HGVKIM.SEQ
83 CCTCGCAGGAGGATACCCCGTCAAG-GGC HGV217-2.SEQ
83 CCTCGCAGGAGGATACCCCGTCAAG-GGC HGV221-1.SEQ
83 CCTCGCAGGAGGATACCCCGTCAAG -GGOC HGV224-1.SEQ
121 CCTCGCAGEGAGGATACCCOCGTCCTCTGACTCATTCG HGV393-1.3EQ
121 CCTCGCAGGANGATACCCCGTCCTCTGACT CATTCG HGV404-1.SEQ

Figure 4. Comparison of sequences of five PCR-amplified fragments and the HGV reported by Kim et al. [5]

A 3t7] 913} ethanol precipitationS 4:3) 3153t} 2
ple]l 3M sodium acetate (PH 4.6), 50 ple] 95%
ethanolZ 2-2 tubed)] reactiond 1 vortexd &
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1087 W] 849 9. Microcentrifuged]] A} 15~30%
Z¥ centrifuge 3+ & ethanol2 €+ 3] A A8k 250
uie] 70% ethanol ‘@] washd}dt}h. Ethanols:
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Table 3. Liver enzyme values and serological markers of HBV and HCV in HGV-positive patients

k18- SGOT/SGPT HBsAg anti-HBs  anti-HBc  HBeAg/Ab HCV HGV
G216 15/15 - + ND ND ND -
G217 37/24 - - + -/ ND +
G218 75/69 - + + ND ND _
G219 69/121 - - + y ND -
G220 373/240 + - - +/- — —
G221 39/38 + - ND ND - +
G222 20/85 ND ND ND ND - -
G223 39/38 + - ND ND - _
G224 391/504 + - + —/- - +
G225 46/82 + - + —/- - -
G393 30/77 - + + ND ND 4
G404 46/75 - + ND ND +

(ND: not determined)

28] A AStL vacuum dryd 3 gel loading dye
£ o] 6 MureaZ E 33 5.0% long Range geldl]
loading3}od 9A)17F E<F ABI PRISM 377 Automatic
sequencer (Perkin Elmer)]] running&}$] th.

6. Sequence analysis

574¢] PCR fragment2| sequence®] DNA sequence
£ DNAstar MegAlign programme2 o] -8+ mul-
tiple sequence alignmentdlo] EA3514 T} 572 se-
quence®} =2]oflA BEE HGV sequence7re] dis-
tanceE- Clustal method & A}-8-3la} ¥4} 11 phylo-
genetic treeS 71 sequencezte] FAE AR 3P )

2 o
1.RNA % % RT-PCR

%A @A o 2HE %% RNAE RT-PCRY|
8BS A3t A 215Fo A = vhol 22
ZZo] Yoluhx] Ysta 6 7+ €48 129
F sgold meld s 3EL gAF & Ydo
o] % HGV3933} HGV404 312} 2 B E] external prim-
er (470-20-1-77F9} 470-20-1-211R)E A}8-8lc] 156

-50-

bp 156 bp fragment7} =5 9) 7. HGV224, HGV221,
HGV217 &A= external primerZ Al-8-3F PCRE =
ZF&o] A kol nested primer (HGVNESTFOS}
HGVNESTRE)E A}-£3 23} 104 bp fragmentS Z
Z313 ot (Figure 2). 3+ 5'NCR region®] primerE
AL-&-% PCRA| AN = FZo] dojubA] §sirt.

2. Sequence analysis

=25 fragment®] TA cloning 2 sequencingol]
oo} Qe sequence® Mz ¥lws) & A% b
o] oA FoA et 22 homologyE &% 4
9491t} (Figure 3, Figure 4, Table 2).

3. Phylogenetic analysis

Cloning ¥ sequencingS- 4383+ 57§ 2] clone2)
sequenceZ DNAstar®] MEGALIGN program2 A}
43t Kim 5o o3 W3E¥ sequencest §H7)
phylogenetic treeE ZA}slg th TUdA 2l
sHlel 2215 Afolel BAF Kim 5 [510 <o)
W sequencei2 o} 1749 24 Kim 5 [3
o o8] ¥ H sequence’} 6702] sequence & 7}
4 3ol % sequenced & & UATEH T F¢]
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Table 4. Comparison of sensitivities of ECL, SB, LH

No. sample

ECL LH SB RT-PCR
HGV17 + + + +
HGV31 + + + +
HGV35 + + + +
HGV36 +/- + + +/-
HGV39 + + + +
HGVP1(Germany)
HGVB26(USA 2)
[ R10291(HGV Prototype)
HGVC964(CHINA 1)
K2141(JAPAN 1)
KHGV221.SEQ
KHGV224.8EQ
KHGV404.SEQ
KHGV217.8EQ
KHGV393.SEQ
HGVGHANA(GHANA)
———-_[:jgi:::j;;;;;;;;;;CANTypq
HGV591
HGV857(THAILAND 2) (THAILAND 1)
K1789(JAPAN 2)
HGVJIFA2(USA 3)
CMRS841(JAPAN 3)
HGU63715(USA 4)
° 2‘ o BOLIVIAN(BOLIVIA)

1 T

8 6

4

T 1

2 0

Figure 5. Phylogenetic analysis of five Korean and fifteen foreign isolates

A LEH T sequenceS T v wa] A )
B2 F7te] #AV 29 BEFsug odsy
phylogenetic tree’d-o|] clusteringd}= b3S Bt}
(Figure 5).

4. HGV 2+ &Xlef

I]E
0z
k>

aj

% Za}

HGV 2418z} 1272 914 Mg ZA4 5 Hol
€ #AE01%2n o]5<] HBV, HCV 74 A3,
BEAE X 2 HGV HA A23e e 2o
(Table 3).

HGV 482 1292 T4 71 SAE Ho
£ BAE0|en HGVY oz B d v
82 F 5 BAE HBsAgol = FAo| WA 38}
)¢l anti-HBsE FA3HA] ¥e A v
A F A= HBsAg 24] o] A A anti-HBs ¢} anti-

|

u
fus
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HBc A o= HBV 34 ¥ A7 8499 4%
%tk HBsAg ¥4, HGV FA4Q 7+ &xt+=
SAolR T 2 F 3 FAeM T EL FX| 7}
Eol HGV7E #Q T &35 fdster &S
oS 7HEAI A
o

B 3AL YA ECL (electrochemiluminescence),
LH (liquid hybridization), SB (Southern blotting) &-<]
HGV &9 W< Y12 =& RT-PCR¥} v wa] &
ZA3} RTPCR RO ZE o] HGV g S
A & 9o} YWA o RT-PCRE HGV A
o H8A1Z 4 Y& FRASHA T} (Table 4).

B A Aol A= RT-PCRo} U} RT-nested PCR-S- 0]



Agrl 5 FTUlolA Eel® G zhgdulo]2 A NS-5 Region G714 Q9] A B8z 24

$3td HGV 19 & 13l 1 vlolgl & ZEo)
Q1€ 1071 <] sample % cloning#} sequencing-2 =
A 5709} fragments} Kim ol o8} 2E € HG-
V] sequenceZ v w3t A} 89.1~99.4%2] homol-
ogyE 7HA™ Fjell A EZ € sequence Alo]o] T
A7k Kim 5 [5]] 98] @R sequencer Th=
phylogenetic treeol] | 2373 U2 A 5= A
t}. ¥ 5-NCR regiono] primerS A}-2-3F PCRol| A
© 5] dojubA] ghol 5-NCR region©] NS-5 re-
gion2t} homology7} 2% & 4 U} &
2157 9] 179 FolXE HGV7} 3 Ax Eals
Al $ot HGV7E B 34 =& vhy 7o A
A 9<le] & £ A U AL AT}
Ae FPovt 17919 sample sizer} T2 o}
AE& Yel7le ojd g

HGV £2] 8z} 10 2] HBV 2 HCV A& A}
£ B9 anti-HBs %49 %71 67, anti-HBs 2
do]H A HBsAg ¥4 A $-7} 27, anti-HBcut
FAQ A$7F 173, HBsAg, anti-HBs 2-41¢) 72 %
71730190t AE BA BE gl AR Y= A
F7h22e2 0 F @ WL anti-HBek Yoz
TELE A AL 2o kA Sko] HGVe 28k
AYA £8F 5= Ak #A B A3zl o)
AEd 579 ¥4 A} o)Wl HEHE 579

o]
gl
A F3A Xk

2 £

£ AT E 19963 F g0l 23] 242} hepa-
titis G virus == GB virus C (GBV-O)2 H.18 A}
2 o] 2 G¥ gutol 22 (hepatitis G
virus, HGV)9} =) 319 Al & =Aeta S ol
A &4 ¥ HGV sequenced 9] 3ol A] LHH se-
quences} ¥l £ 3] o] E7te) )} §HEA
A4S gAstuAl sy

£ 4732 Il oA 38 83 2
HCVe Ao} dA gton ulolgl2d 74y
TAE Hole #xl 50We ¥HPowHE RT-
PCRel| 9J3] RNAZ ZZA]7] 3 ECL (Electroche-
miluminescence), LH (Liquid hybridization), SB (Sou-
thern blotting)2 5% 2] 3kxtojA HGV 7+ & o)
v] gelg v} ek

Sl 3% GB A A 84 1293 A
729 21579 A A EEF vlo]g 2 RNAS
NS-5 region®] primerE Al-&3ld 2Z3 A3 G¥
L SR F 5Pl T Hiolg 27t HEH
t}t. SEH 156 bp fragmentEZ TA cloning3} i
sequencing3} 1 1 sequenceE T oAl LEH se-
quence®} ¥ w3}7] 98} DNAstar MegAlign pro-
gramme-2- ©]-&3} phylogenetic analysisE 4 A] 3}
S 9] sequencezts] BA|7F Fe]oA] AR H se-
quence 3 T} phylogenetic tree’d 2735l Y22 &<l
3kt
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