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S'/u//mm“‘r Wt; have identified the tmm wcﬂ(m nant regions of
heg dl 15 ( virus (HCV) type T and TV m rrmunoscreening of
a l poatll cDONA library, which was a:m‘mln‘”a‘,ue::mi withh RN A
xtnmd from poole i SCFU ¢ ﬁ patients. In ms‘ on to the nucleocap-
sid protein, nonstructural r cm 3INS3), and NM regions, we found
that the region af ‘Bm N u s of NS5 in HI ind IV were also
V‘m‘mm"o'w[iw as well ws i the prototy “m and type H, although

mino acid homologies were approxinial E\ 60 % between the proto-
l\;w (or HOV type H) 1 HOV isolat mwﬁ vp HF or IV, This result
indicated that l[n wm Vat the N terminus of NSS may be a candi-
date for serotyping studies o i HOV. T I s report presents the primary
structure of immunodominant portions ut the N terminus of NS5 in
two HOV subtypes and a ]HM minary study ol the immune responses
to these antigens.
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HCV s the main causative agent of non-A and non-B posttransfusional

hepatitis (NANBH) (Alter er al, 1989y In 1989, 4 complementary )N A (CINA)
fragment from HCV RNA genome was isolated from o mmwn/m clinically

nfected with NANBH by immunoscreening with sera from patients of NANBH
(Choo ef al., 1989,

Recently, many stu 1 ies on HOV mutants using the polymerase chain reaction
(PCR) ucf inigues were reported (Garson ef af., B‘)‘) Eluwd etal. 1991y The §

noncoding and lNIfng\tw nucleacapsid proten regions were highly conserved
(Takeuchi er al., 1990 Kaubo er af., 1989). Based on sequence variations of the
PCR products, chussification of H(\\/ isolates has been proposed. Sequence
analysis of amplificd ¢cDNA fragments containing a portion of NSS region
indicated that there are two migjor ¢ \[ es of OV 1 Japan (Enomoto er af., 1990).
Four types of OV have been propose I on the basis of sequence variations n
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10 20 30 40 50 50

GAA TTC TTC TCT TGG GTG GAC GGG GTG CAA ATA CAC CGA TTC GTC CCC ACT CCG GGC CCC

Glu Phe Phe Ser Trp Va! Asp Gly Val Gln {le His Arg Phe Val Pro Thr Pro Gly Pro

10 80 80 100 110 120

TTC TTT CGG GAT GAG GTA ACG TTC ACC GTA GGC CTC AAT TTC TTT GTG GTC GGC TCC CAG

Phe Phe Arg Asp Glu Val Thr Phe Thr Val Giy Leu Asn Phe Phe Val Val Gly Ser Gin

130 140 150 160 170 180

CTC CCT TGT GAC CCT GAG CCG GAC ACC GAG GCG CTA GCC TCC ATG CTG ACA GAC CCG TCC

Leu Pro Cys Asp Fro Glu Pro Asp Thr Glu Ale Leu Ala Ser Met Leu Thr Asp Fro Ser

180 200 210 220 230 244

CAC ATT ACT GCG GAG ACG GCA GCC AGA CGA TTG GCC AGG GGA TCT CCC CCT TCA CAG GCC

His tle Thr Ala Glu Thr Ala Ale Arg Arg Leu Ala Arg Gly Ser Pro Pro Ser Gin Alas

250 260 210 280 280 300

AGC TCT TCA GCG AGC CAG CTC TCC GCC CCG TCC TTG AKG GCT ACC TGC ACC ACC CAT AAG

Sar Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Lys Ala Thr Cys Thr Thr His Lys

310 320 330 340 350 360

ATG GCA TAT GAC TGT GAC ATG GTG GAT GCT AAC CTT TTC ATG GGA GGT GAT GTG ACC CGG

Met Ala Tyr Asp Cys Asp Met Val Asp Ale Asn Leu Phe Met Gly Gly Asp Val Thr Arg

370 380 390 400 410 420

ATT GAG TCC GAC TCC AAG GTA ATC GTT CTC GAC TCC CTC GAC TCC ATG ACT GAG GTA GAG

Ile Glu Ser Asp Ser Lys Val [le Val Leu Asp Ser Leu Asp Ser Wet Thr Glu Val Glu

430 440 450 460 470 480

GAT GAA CGT GAG CCT TCT GTA CCA TCA GAG TAC TTG ATC AGG AGG AGG AAG TTC CCA CCG

Asp Glu Arg Glu Pro Ser Val Pro Ser Glu Tyr Leu e Arg Arg Arg Lys Phe Pro Pro

480 500 510 520 530 540

GCA CTA CCT COC TGG GCC COT CCG GAC TAT AAC CCT CCT ACG ATC GAG ATA TGG AAG AGG

hla Leu Pro Pro Trp Ala Arg Pro Asp Tyr Asn Pro Pro Thr lle Glu lle Trp Lys Arg

550 560 510 580 540 600

CCG GGC TAT GAA CCA CCT ACT GTC CTA GGC TGT GCC CTC CCC CCC ACG CCT CAk GCG CCA

Pro Gly Tyr Glu Pro Pro Thr Val Leu Gly Cys Ala Leu Pro Pro Thr Pro Gin Ala Pro

610 620 630 640 850 660

GTG CCC CCA CCC AGG AAG CGC CGC GCC AAA GTC CTG ACT CAG GAC AAC GTG GAG GGG GTC

Val Pro Pro Pro Arg Lys Arg Arg Ale Lys Val Lew Thr Gin Asp Asn Val Glu Gly Val

670 6§80 630 T60 710 720

CTT AGG GAG ATG GCG GAC AAG GTG CTC AGT CCT TCC CAA GAC CAC AAT GAC TCC GGT CAC

Leu Arg Glu Met Ala Asp Lys Val Leu Ser Pro Ser Gin Asp His Asn Asp Ser Gly His

730 TAQ 150 160 110 780

TCC ACC GGA GCG GAC ACC GGA GGA GAC AGC TTC CAG CAG CTC TTC GAC GAG ACT GCC GCT

Ser Thr Gly Ala Asp Thr Gty Gly Asp Ser Phe Gin Gin Leu Phe Asp Glu Thr Ala Ala

790 B0 810 820 830 840

TCA GAA GCG GGA TCA CTG TCC TCC ATG CCT CCC CTT GAG GGG GAG CCG GGG GAC LuT GAC

Sar Glu Ala Gly Ser Leu Ser Ser Met Pro Fro Leu Glu Giy Glu Pro Giy Asp Pro Asp

850 860 870 880 B0 800

CTG GAG TTT GAA CCA GCG GGA TCC GGT CCC CCT TCY GAG GGG GAG TGC GAG GTC GTT GAT

Leu Glu Phe Glu Pro Ala Gly Ser Gly Pro Pro Ser Glu Gly Glu Cys Glu Val Val Asp

910 820 830 440 850 960

TCG GAC TCT AAG TCG TGG TCC ACA GTC TCG GAT CAG GAG GAT TCT GTT ATC TGC TGC TCC

Ser Asp Ser Lys Ser Trp Ser Thr Val Ser Asp Gin Glu Asp Ser Val Ile Cys Cys Ser
a70 980 490 1000

ATG TCA TAC TCC TGG ACA GGG GCC CTC ATA ACA CCA TGT GGG GGA ATT

Met Ser Tyr Ser Trp Thr Gly Ala Leu Ile Thr Pro Cys Gly Gly Tle

Fig. 2
Nucleotide sequence and deduced amino acid sequence of HCV ¢DINA clone 834 in the NS3 region
The deduced amino actd sequence s shown under the nucleotide sequence. Suspected LeoRE linker
sequences are underlined.
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1 60
HEV-1 EFFTELDGYRLHRFAPPCKPLLREEVSFRVGLHEYPYGSOLPCEPEPDVAVLTSHLTDPS
HEY~J EFFTEVDGVRLHRY APVCKPLLREEVVFOVGLROYLVGSOLPCEPEPDVAVLTSHLTDPS
§34  EFFSWVDGVO(HRFYPTPGPFFROEVTFINGLNFFYVGEQLPCOPEPDTEALASKLTOPS

120
HCV=1 HITAEAAGRRLARGSPPSVASSSASALSAPSLKATCTANHDSPOAEL | EANLLINRUEMGG
HEV~Jd HITAETAKRRLARGSPPSLASSSASOLSAPSLKATCTTHHOSPOADL | EANLLINROENGG
834  HITAETAARRLARGSPPSOASSSASOLSAPSLKATCTTHKMAY DCDMVDANLE- ~--MGG
$36 PRGSPPSEASSSASULSAPSLRATCTTHGKTYDVOMVDANLE -~ HGG

180
HEV-1 NITRVESENKVV I LDSFDPLVAEEDERE | SYPAE |LRKSRIF AUALPVHARPOYNPALVE
HCV-J NITRVESENKVVILDSFDAI RAVEDERE [ SVPAE | LREPRIFFPALP [ WARFDYNPPLLE
834 DMTRIESDSKVIVLDSLDSMTEVEDEREPSVPSEYL t RRRIFPPALPPRARPDYNPAIT1E
838 DVTRIESESKVVVLDSLDFMAEEMSDLEPS | PSEYHLPKTRFPPALPAXARPDYNPFFVE

240

HOV-1 TRKKPDYEPPYVHGCPLPPPKSPPYPPPRKKRTVVUTESTLSTALAELATRSFGSSSTSG
HEY~J SYKDPDYWPPYVHGCPLPSTKAPP | PPPRREATVVLITESTVSSALAELATKTFGSSGESA
$34  IWKRPGYEPPTVLGCALPFTPOAPVPPPRERRAKVUTODNVEGVLREMADKVLSPSUDHN

81 HYLPPTVAGCALPPPKKTPTPPPRRRRTVALDGST | GDVLOOLAVKTFGAPPPSG

339 PWRRPDYOPPTVAGCALPPPKKTPTPPPRRRRTVGLSEST | GDVLOQMA|KTFGAPPPSG
300

HCV-1 I TGONTTTSSEPAPSGCPPO- - -~ SDAES e =

HCY-J VOSGTATGPPDOASDOGDKG- -~ -SDVES
834 DEGHSTGADTGGLSFOOLFDETAASEAGSLBSMPPLEGEPGDPDLEFEPAGSGPPSEGEC
51 DSGPSTGADVVGSGORTPPDELALSETGSVSSHPPLEGEPGDPDLEPERVELOPPPOGGE

360
HEV~1 =~~~ -SDGSHSTVESEANAEIIVVCCSNS YSKTGALVTRCAAEEQKLP INALSNSLLRHHN
HCY-J -~~~ SDGSWSTVSGEA-GEIVVCCSHSYTWTGAL | TPCAAEESKLP INPLSNSLLRHHS

§34  EVVDSDSKSWSTVSDQE--DAVICCSMSYSHTGALITPCSGH
$1 EAPGSDSGSWSTUSEES - -DHVVCCEMSYSHTGAL | TPCSPEEEKLP INPLSNSLLRYHN

HCV-1 LVYSTTSRSA
HEV-Jd MVYSTTSRGA
81 KVYCTTTRSA

Fig. 4
Amino acid identitics amang HCV cDNA clones in the NSS reygion
The numbgers shown are percentage ol identical amino acids between their sequences. “Amino acid
identity in the N8S region (an 2124-2487) between HC-J6 (Okamoto er al., 1991) and HC-J8
(Okamaote ef al., 1992h)















