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RE HWEREAFHBERAASRS DV #B0ELS FHE ARETHE. A¥. 2.
M. 7. R LT LS HOV BT E METIRASESE SR A bRk
310 &4 HDV - RNA FtEd1if . LB %R - TWWEE P (RT - PCRYZ LT S HDV
HA#EEE cDNA fy BiFF LB PGEM - 3Zi( - )3k PGEM - TR b, S A4 R HERL
HES . SEFH. PEHIDVEREEMA D T M HFEAEX IA. IBA-TFM, HDV #H
EARBEEFERAE, HPHEF - 1. - 2. -3 AFRE S4B RREERR(ETRSEN
BANASBATF 2.1%586.9%), ¥ AM; R - L. 0N/ B % - L.ET . ERHS
RE-1BERAFEER(ETRSEAREIES AT M4 3% 528.8%), S5 BEM; wi
SEXAENETRATERS, 5 98.1% .. WiIGEAREHE. 2. WS K& HD HiEd
HHEHAETREF AR THFER hEEAMER.

X" THFARE(HDV), #1%F - iﬂﬁ FE(RT f) . DNA #4587, BRI M

Tﬂﬁﬁﬁm@w;féﬁﬁ ﬁ?’ghﬂﬂiﬁ S REs —, i

FHEESGH(RIHRBEPE-HTRRERASLMASH RNARE) AN SHEHRMNE
FHLRCUEF E W) 5 W5 ThEl (I RNA @38 . B TIaE . HDAg % ¥ i S 3 e i
B)VEXR, MAGSYRNARBSRIMNSRAESEAEERR S KB Y, 4RIk, @F
LERBRREZTARRABE S AREEN+RE HDV DNA 28714, RETF 1993 R R
THEE—BH(MEE - 15)DNALKFY, EERKEETHRE ODV EHEA M —BIFRTS, H
Mk EAEREAFRBES Af+H HDV BRRARFRAS B EGFEERFEEZED HDV &% FF
B, B H @i F RE HBV MBEBRET HDV (B RIRES R EHF HDV fE
REMFE— BSOS IENRS, S, RIBETEREARBERFAAH HDV MRE
RBXER (RS HDV Y —ohiEE EH HDAg), H#HITHEAIME S,

2O = B

1 HESERAER
-3 HBETHRALN A EEFSN ALK EAY YR Eak. FaLFS
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% F & # BRL 89 Super I - MLV P 8 ; dNTP., Taq 8. PGEM - T &% PGEM — 32Z(({ - Y& k¥ H
Promega 23 8 : T, XA MFER4HF Kit 8 Pharmacia;a — 'S dATP B § Amersham; 3 £ 8 2 F 7™ 44 4 i
.

2 ¥ RNA MM E RT - PCR e S

ZRE ™Y, AREMERNE - HEER RNAK, £ RT-PCRE LY BB HDV - DNA F B X
HESZFYMET HOV B FSEBE (960~ 1602 ot X, # Makino e af FEfiL).

3 PCR E=i i S5 A5 '

¥ PCR Wit S BB st L5 B 8l PGEM - 2Zi( — } 2% PGEM — T &8k I, Ll Sanger ¥ B & A I
20k BT RSN BEME, & WSO 7Y, LT EELEEAT RIS LB

5 *

1 HDV RNA FE{Em W H06E S HDV cDNA EE R EBIIES

AR FE X AR AFREN 600 £4# HBsAg( +) M+ (A E Y 52 HAIFRRHMm
), Wkl TE2EARNKE T R{H HDV RNA LB (AR 1), ¥ E RT-PCREEXBTH
DNA KE. XBRBEET HOV ASBEEH,

®1 HDV RNA(+ ) BNBECRE— RN
Table 1 The background of HDV RMNA positive samples lor cloning and sequencing

bk B & i HBaAg ¥ 718

Strain Mationality Characterezation Subtype of HBaAg
¥~ 1{Henan~ 1) i (Han) HDAb{ + ) ayr
T — 2{Henan— 2) P {Han) HDAb{ +) ayr
15  3(Flenan —3) # (han) B DA ). ayr
TP Guangxi) #H{Zhuangzu) HPBaAg{ + ) ND
I 1] (Sichuan} i (Han) - HDAg( +) ayr
F# - 1{Xizang — 1) M { Zangzu) HDAb{ +) adr
PG — 2( Xizang ~ 2) M Zangzu) HDAb{ + ) adr
4t 5 ( Beiying) #.(Han) WA s Y ND
A% — 1{ Neimeng — 1) ¥ {(Mongol} HDAB{ + ) adr
A% — 2{ Nefmeng — 2) ¥ (Mongol) HDAb( +) adr
H 3 — 3{ Nemeng— 3) ¥ ( Mongol) HDAb( +) ND
if 7* { Liscming) PL{Han) HDAb{ + ) ND

. B4 um +)

b % ( Shanghai) #.(Han) hit HEsAg( ; ND
B (Xinjiang) HE{ Urgrur) HDAL + ), HDAL( + ) ND

2 FEME HDV B cDNA RE. FASF A SERIELEE
ENEGLARBTHE. A EHE. AR WL ARG T HE . L Shey HDV i
FaiB KRR, dFE BRI 2~3 M HRERE, 295, HER
B4R B T, Promotor 31415 SP6 314 M P L M W W RE B M13 MRBT (kK |, 381K
BEERUR, R RLE S A T 8% AR ST T VO B TR - 1 Bk TR - 2 BT - 3 B
WM. AE - L5 HE -1 B ITH. EXES ARNRRSTSENFHMNE, FEST R
HGH HDAg MRERFH. HASCADNERERNETRSTERY AR LES
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R.MFE2-4,

m# 2 afa, REBFRABE HDV FERHE, B, M - 1,2,3 kSHEu ST, T
AIgE— 1.0 — 1. ) AL T T A0 6 SRBOY L

M3k 3 79, PE AR HDV #5604 . 36 - 1.8 X0 . ERRAEEEE: SHE -
1L.BE -1 EFRERERNBRREESE 20% 0 L,

FigE-1,2,3. 5 B#%5 HDV- TARRBREERREESH, YA HDV - TAEM;
MiAgE - 1. 08— 1.9 A 27 b5 HDV - I BAAREK(RE -1 8 RAEHESRE. X .
BHDOV- 1 BW¥H,

tEHNFPE S CREP,. E56mEMERE - 1 R EEHIE (DY 91.0%
92.0%). MESBAAMHKREHRS. TR HDV- [ A, [ B ZHFPEER,

F4NEY 3T ERAFEABEFA MR R, EENAREEFAHMRTF, A5 Lk
RE(1288~1663 nt) R EIESMEN, HA[UENENE . ARTEEFE IAER,

& 10 ¥ HDV RS X SR FF L 5 3 iEr-3 10,

10 kB A HDV BEE R0 HDAg M EERFHN SHA L THMEEF HDV kR
B HDAg MEERF A LEME 1 AR . TRER - FEXKN HOVERKEEN R, F
7 3 PMHEMHMRESFX, Bl 100 — 132, 159 — 184, 195 - 214, KB HE AT VR RFHEE(R
~——K,D+—E, [ .L«—V), 198 BT IHEKCRETEEFRL) B L~V KR 9
AN HDV £l S h L~ 1 #HFEXH 1A CRBEE M SEENBETFRT
R HEMENEERLALETERNETHRT. iSREHRHEL,. REIB ERKEERY
TRELTHI AV, NERFRXEENILIFERESMIARETEERYEESTR. B
£ hF HDAg a6, : -

®2 BETERE DV ARERERTREAERSHEENS
AN BABLR
Table 2 The nuchotide and amimo acid bomdclogy comparison of HDYV
antigen-coding region sequences from diflerent areas in China

¥ M®ME-1EE-2EE-3 WA AR EE BN rH AT JEE

Strein HN-1 HN-2 HN-3 XJ] MNM-1 XZ-1 5C GX LN Bl
HN-1 97.0 9.5 959 &0 888 867 87.9 £7.3 BY.6
HN-2 96.7 %.1 934 8.1 885 875 879 86.1  85.1
HN-3 94.4  95.8 93.7 #6.5 83.1 B9.3 B6.% B6.1 858
Xl 91.6 90.2 89.7 87.8 §7.2 B8.7 BB.5  B86.7  86.4
NM-1  %2.2 81.8 g0.4 BO.4 93.2 %44 .2 2.6 957
XZ-1 B4.6 84,1 82,7 S0 911 98.7 98.4 955 927
SC 80.5 855 82.2  83.2 925 %4.5 8.6 9.6  91.7 '
GX B4.1 84.83 846 2.7 9.1 9%.T 959 96.3  93.7
LN 81.§ 81.) S8 794 &4 897 9.6 N1 #1.0
Bl 9.0 790 780 762 897 $8.8 893 819 B2.7

- ETFANEERRENE L5 EAYBETRE®
Note: The homology of amino acid shows in kower left; The homology of nucleotide shows in upper right.
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#FH 10 EDPE) DV ABEEBEAERFARSCAS BRGNS

“T,C1, C2, C3,C4, C5, C6, C7,C8,C9, C10, A, I P"5 Bl 4 & M 4% (Chac er of, 1991, MR — O 8, M85 -2 8 e - 3 %, &

W, - %, U B, TR, PO - 1, DT M, JURUHk, RE - 1 B (Makmo ez al, 1987), B - 1 ¥ (Tmazaki, 1990),

B — 1 ¥ (Casay o al, 1993). ,

Fig Comparison of the amino acid sequences of HDAg among the 10 Chinese HDV isclates and known genctype representives. P
“T,C1,C2, C3,C4, C5,C6,C7,C8.C9.C10, A. 1, P” are the HD'V sequences derived from Taiwanese {Chao. et al, 1991}, Henan

-1, Henan — 2, Henan — 3, Xinjiang, Neimeng — 1, Sichuan, Guangxi, Xizang — 1, Lisoning. Beijing, US — 1{ Makino, et &l, 1987}

Japanese — 1{ Tmazeke, et al, 1990 ) Peru— 1({Casey. e al, 1993), respecuvely. ’

® 3 PE aDv KRS E ST R TR N
54283 DV LRk Nt 8
Table 3 Comparimen of the nucleotide and amino acid homology of HDAg — coding regron among Chinede HDV isotates
and some known HDV representives

HiF R/ 52 B R E Y (% ) Homology of nuclectide/ amino acul{ % )

i G EBE-1 oA F BE - HA-1 e
Surains Taiwan Us-1 Ttaly France Japan—1 Peru-1
(Chao, 1991) {Makino, 1987)  (Wang, 1996) (Saldanha, 1990) (Imazela, 1990) {Casey, 1993)

HM-1 94_3/89.7 B5.8/85.1 89.3/86.4 BB.1/84.6 75.4/71.9 65.3/64.6
HM-2 92.1/89.3 87.1/85.5 BB.1/85.5 96.5/83.1 74.7/67.0 68.1/64.1
HMN-1 92.8/87.4 B82.5/84.6 88.9/85.0 87.2/82.1 76.2/66.5 68.7/58.6
xJ] 92.9/%6.9 B9, 5/82.2 88.4/85.0 87.4/82.6 76.6/66.5 68.2/58.9
MM-1 91.3/87.4 94.3/91.1 88.9/86.4 89.1/85.6 B1.6/69.8 71.0/59.1
XZ-1 90.1/86.9 98. 1/96.7 B9.0/86.0 91.8/86.1 77.1/68.8 62.9/58.6
3C 90.4/89.3 99_3/99.5 91.5/87.9 94.1/88.2 75.6/69.1 66.1/683.0
GX BY_ 2/84.6 90 0/9% .4 91.2/86.9 031, 7/87.1 T7.8/69.1 70.1/58.8
LN B8.7/B5.8 96.4/92.1 89.4/82.7 91.8/82.0 76.0/65.6 68.1/63.2
BJ 91.2/83.6 94_5/88.8 90.8/80.8 91.7/B1.5 80.7/66.5 Ti.0/55.1

%4 1% DYV EENSHEASCAENARESEEREANSHE(%)
Table 4 The nuclectide homology comparisom of partal sequence among 3 Chinese HD'V isolates and some known HD'V

representives
IA IB i il
Y Serain “M  EW-1 MR-2 2 m I B3 =8
Taiwan HN-1 HN-2 Us-1 5C GX Japan—1 Peru—1
HE-2(NM-2) 9.5 95.7 94 6 86.8 85.3 86.3 4.5 65.4
PE-3(NM-3) 027 97.1 95.8 86.8 84.9 86.3 74.1 64.6
-2 (XZ-2) 90.7 96.5 95.6 85.6 85.6 85.1 73.8 663 .

o w

FE TR B A% RE S . HDV BB 7E, HRAF MR AR ERERETRE —E
£R, HH B /KiK. Bk K HDV ik AEE(4.4% -8 9% HERTHAERK
(1.32% )01, %HMey HDOV H &4 E RER R X AR REA BRI RS RESRERK
B, ABGH HBsAg( + )R I h kS T R A AKXK(HE. &b AR Tl WL K1),
RE AR (GRS Rk 220 . DU, IR 4 55 A\ )i HDVCDNA K B #TFIME.

S IR P L PR LD AR B S e HDV RUERB X EE
HEFINE, ASCRRHERAEBAERRA: RE HDV B85 & # . RE&. BXFH
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HEEEREHE(BETRSEEARFEESFES%S580% M E);MEHE -1 i EBE -
1 EREERREFRET 80%, AEMBEEKT 72%). EFAE-1.-2.-3KEH
BHESEEEREERR(EFRSEERAFEEIFIKRT 92.1%586.9%); A% -1.1
Mo A L7 RS EE - | BABERE(BFRSEAEREFEIIKT %4.
3% 588.8%); E ST ETRRAELERRE, 798.1%.

 FHEPEAHDVRESBEZTFRFIEESHEALRFIRBEEHAFR LSRR
BE.ARERARBE HDV $HAREREHE HDAg £HFEER, KPR —BE HDV{mT
B -1,-2.-3)HNEHBRRE(<3%)H ST R LR A B H EK bk 8BS Sl b ag 2
HRREE4.1% ~6.3% 2 [{), B¥ HDV H —SHEAHHE, SERTHEAELRE
FE. AN . K- LI T%ZEIREERE(>05%): ERK(EENEMALH -
B)SHTEBRMFEIER)RAEEK(EFRFEER4.3% - 14.9%, BRERFREN
10.3% ~15.8% ). '

¥ -1 A% -2 AE -3 W g -1 AE - L HE LT RSk
HDV XA S HDAg EER FH5 C M4 HDV & B Rk E XM F 7 #H T LA,
ZRAAFAFHSHEFRRAERERABHMTERXE., S HDAe HERAFBHEXMNILIMEE
X HITRT, HETRERFFEHEERNT X E N ERTFER(ED YR ERERY
HAE, il R~——K,D+—E, l.L——V), KPP B{HRFHIXHKH 100132, 159 - 184, 195~214,
s, BITRAPE HDV R ES M S LR EHFSMRTFHETRETE, A S H HDAg
EEANME FHEERTRDESRTUATA . WEILRGk (EAER 2% A) SthE KR A%
B HDAg /M 198 iR 4T i L1 AR, RsHb R RPH 1A Bk (TS HF#/e) £ L+
f25(9,90,120,134 B RET HBRHRPHEEREBUESERN TR, XEERUTR
7 HDAg =322 48 i A9 W il AT,

—RII—HRERARE&KZ HEFRFVINRHEENRET 20% MR TFR—EHA,
RIE 1993 4F Casay VS AIER HDV XA BMEN, BRI E R FM HDV 845 =1
B, IBWIA4H IALB FEAER, AL ek S RE -1 %A REFH., RE HDV B
AT 18, AFEMN-MER,. FEA 3 % (FHREET HBAg W E, —HEETREHA)

S5mEsE A TR W)L K- 1L AE - LI T AR IBIEM; EEES IAIBIE
e TR EEARE (91 - 92%), W B T 1A.IB A AT A,

BEXFRERERNEZA BRI RESBEERRENE# L, XERT 1A
B(FE -1 B HESEEKHERARETE, HEINERNIEH: Tt 1A AREER BH
REMAER DV RN PHEREERY], REREEBREER AR HDV ERLE
R, B8 F— s,

PEFTIERs . R EHR. A% @S0 KR HD ReERE AR EES) A0
FHEELBEANFS, B, RITEIHAZ 2. ARIAAE 2 ARSBENBSBETER
B9 43 b7 He iz, 3 M A X B (K o7 BE AR 7 R R 3 A HDV .
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Screening, Cloning and Genetic Heterogeneity of the Hepatitis Delta
Virus Antigen — Coding Regions Isolated from Different
Areas and Population in China

Tan Wenjie Zhan Meiyun Yi Yanjie Bi shengli Miao Ji et al
( Institute of Virclogy, Chinese Academy of Preventive Medicine, Beijing 100052)

More than ten Chinese hepatitis delta virus isolates were compared by sequencing the antigen
— coding regions after ¢loned to PGEM ~ 3Zf( — } or PGEM — T vector. The viruses compared in-
cluded the Henan-1, Henan-2, Henan-3, Xinjiang, Neimeng, Sichuan, Xizang, Liaoning, Beijing,
Guangxi and Shanghai strains derived from asymptomatic carriers and chronic or fulminant hepati-
tis patienis. It was found that all HDV isolates prevalente in China were genotype I but there were
at least two subgroups. The genetic heterogeneity of HDAg — coding regions existed among the '
HDYV isolates {rom different areas or population. These strains from Henan and Xinjiang areas -
shared over 92.1% nucleotide and 86. 9% amino acid homology with Taiwan strain that repre-
sents genotype [A. But the strains from Sichuan, Xizang — 1, Meimeng — 1, Liaoning, Betjing and
Guangxi are closely related to US — 1 strain representing genctype 1B {(over 94, 3% and 88. 8% i-
dentity in the nucleotide and amino acid sequences respectively). The Shanghai strain is closely re-
lated to Ita]?f strain and over 98. 1% identity in nucleotide sequences. The resulis indicated that
the higher anti — HDV rates in Xinjiang, Neimeng and Xizang areas than in other provinces are not
caused by another special HDV genotype.
Key words _Hepatitis delta virus, Genetic heterogeneity, Sequence analysis, Genotype
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