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Abstract: The present paper aims to clone and analyze the sequence of full-length cDNA of hepatitis D virus
(HDV) in China. HDV RNA was extracted from three HDV seropositive samples. cDNA was obtained by
reverse transcription-polymerase chain reaction (RT-PCR). Four overlapped fragments were amplified by
nested PCR., and the products were sequenced. The full-length sequences were joined by DNAStar. The full-
length cDNA of HDV was amplified by overlapping PCR using designed primers and connected to the
cloning T vector. Three strains of HDV were successfully amplified and cloned. The three HDV strains
were all genotype Ib. The nucleic acid sequence homology of the three HDV strains was over 98%. They
had over 98% sequence homology to genotype I Chinese strain X77627, and >84% sequence homology to
other genotype I strains. They had no more than 77% and 66% sequence homology to genotype IT and
genotype III respectively. In conclusion, we cloned full-length cDNA of three strains of HDV, which could
be helpful for the further study of HDV molecular biology.
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virus, HBV) A RE & il B 7 . FL I PR 21 hy B i 17 i
RNA, £ #£91.7 kb, AR FATAR B 01 3h #1955 57
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RNA BHEGRES 19) 2K 75 D4 PCR 514
KMeK RS PCR 51Y ., 5I19)FF) L3 1,
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Kit i F 18 , % Carrier RNA F1 Buffer AVE it
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72 CR 5 min B, 57 BIVKIE 5 min, B ITA
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plLAMV [i§0.2 11,42 'C [ 5% 40 min, 3875 20 pl
cDNA 74,
1.4.3 PCR ##& HDV RNA [ RE 5 57 2 o
To g1 RS2 cDNA . Bl & 50
pl ORI Z . EIED 191 (20 pimol/L)0. 75 pl 5|
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F 1 HATFHEAY HDV RNA Rk EEREREMNS|Y
Tab. 1 Primers for detection of HDV RNA and full-length ¢cDNA clone
No. Upstream Sequence (5'-3") Downstream Sequence (5'-3") Object
1 A GAAGGAAGGCCCTCGAGAA- EF3 TGCCATGCCGACCCGAAGAG- Screening  of
CAAGA GAAA HDV RNA
positive sera
2 All ATGAACGGTAAAGAGCATT- AO1 CCATCTCCGAGCGAAGGGAA Sequening
GGAT
3 Al2 GCGGAACACCCACCGACTAG AO2 TCCGGGAGCTGCTATGTGGG
4 BI1 GGGGCTAGTCGGTGGGTGTT BO1 AGACCAGAACGAGGAGGAA-
AGTAA
5 BI2 GGTTCGTGTCTCGCGTCCTT BO2 AAGCGGGTTTCCACTCACG
6 CI1 AGATGCCATGCCGACCCGAA CO1 TTCGGATGCCCAGGTCG
7 CI2 GGCCTCACAGAGGAGGGTTCT CcO2 GGCCCGAACGAACCAGAT
8 DIl CCTTCCTTCGTCGGTGAT DO1 TCCCTGCTGAGGTGCTTCC
9 DI2 CCTTCGATGATCCAATGCT DO2 CGCCATAGGGAGGTCGTC
10 AF255 ACGGTAAAGAGCATTGGATC- ARZ255 GGCGGAACACCCACCGACT- Full-length
ATCGAAGGTAAGTCCCCAA- AGCCCCGT clone
GAAGGAAAAAAGAGA
AF1048/ CGCGGATCCAAAGAGAAAG- AR1048/ TGGGGACGATTCGCCGAGTT-
1054 CAAGAGACGGACGAC 1054 CCCCGGGATAAGCCTCACT-
CGTCCCCTCTCGGGA
11 BF255 TCCCGAGAGGGGACGAGTG- BR255 CTCACGGGTTCGTGTCTCGCG-
AGT TCCTTCTTTCCTCTTCGGGTC-
GGCATGGCATCT
BF1048/ TCCCGAGAGGGGACGAGTG- BR1048/ GGTTCGTGTCTCGCGTCCTTC-
1054 AGGCTTATCCCGGGGAACT- 1054 TTTCC
CGGCGAATCGTCCCCA
12 CF255 AGATGCCATGCCGACCCGAA- CR255 TGCCTAGGAAGAGGCCTCAC-
GAGGAAAGAAGGACGCGA- AGAGGAGGGTTCTCCGACA-
GACACGAACCCGTGAG AGGAGAGGGAGGATC
CF1048/ CGTGAGTGGAAACCCGCTTT- CR1048/ CGTGCCTAGGAAGAGGCCTC-
1054 ATTCACT 1054 ACAGAGGAGGGTTCTCCGA-
CAAGGAGAGGGAGGA
13 DE255 GATCCTCCCTCTCCTTGTCGG- DR255 TCTCTTTTTTCCTTCTTGGGG-
AGAACCCTCCTCTGTGAGG- ACTTACCTTCGATGATCCA-
CCTCTTCCTAGGCA ATGCTCTTTACCGT
DF1048/ TCCTCCCTCTCCTTGTCGGA- DR1048/ ACGCGTCGACTTTCCTTCTTG-
1054 GAACCCTCCTCTGTGAGGC- 1054 GGGACTTACCTTCGA

CTCTTCCTAGGCACG
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U N )E I a3 I P e a R DO R RO K S S FIFH &0 SR 42 5 5 J HDV 1g . HDV
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ARAH3.5 kb #1780 bp MIZAT . MIAELI R SBIE 2.2 HHEFIIER

P51 —E H] DNAStar BAF2EAT P81 94 PRE 52 s »
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I DNAStar #4375 515007 TR E bR 4 10483 Oy KR363257,1054 # i KR363258,255 % iy
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Tab. 2 Serological results of three HDV-positive samples

Sample HBsAg HBsADb HBeAg HBeADb HBcAb HDV Ig HDV IgM HDAg
1048 # + - + - + + - -
1054 # + - + - + + - -
2554 + - - - + + - -

2.3 HDV £EHFERE Yo M. 20 7 B Al ¥ 810 k& B GenBank. 3@ i3

H Xba 1T Al EcoRV %f HDV &R N el r=4  DNAStar 8 {4 i 17 4 15 18 ¢ 51 H %40 07, #6 E
HEAT WD) 2 78, BV P2 W0 28 1% B I 1 Je /i, Tk 1048 % 1054 # 1 2655 # ¥k T AY, H 3 #RAY [l
Rl R 1 FroR, AT I35 kb M 780 bp BIZ% 1k 98%L b, IR T A X776275 fy [ P th ik

M, SR h—3 98% LA I, 5 Makino £ 235y T b %I 1 Chao
L ERIYEW T a AUy R PR M 5k 94% LA A

marker 1048# 1054# 255#

84% Ze AT UL T b B, 5 11 a B AY [a] P ik
75% L b ABIR M 77% . 5 11 b B[R PEAL T
75% ; 5 Il B[R PR AN B 1 66% ., [l a BUA1 ] b
U AL R PE 38 R 80% LA 1. 3l it Ak i &5 2
UL 2, [RIJEPE 73 i 25 SR L3 3,
2.5 HDAg ZEHFIHH

HDAg £ Wi i, 43 51| j& 24 000 /) HDAg-S Fil
27 000f%) HDAg-L'*", HDAg-S 7% 5 & i P i

1 HDV £ DNA WS4 AR LT HDAg-L it o 2 52 1 412 3 9 2
Fig. 1 Identification of full-length cDNA of HDV by enzyme AN SE RS AT - 1048 £ G X v F1 010~
digestion 1 5943 , 47 HDAg-S:1054 = 471X {3 T 953
2.4 FISH ~1 SOAFTHAE , 255 # Zi % X 37 T 953 ~1 59407 il

¥ 3 %k HDV [P SEERAL T (T AT RJE 2. 4% HDAg-L.
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Fig. 2 The phylogenetic tree analysis of full-length cDNA of HDV
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Tab.3 Comparison of homology among different HDV genotypes

Genotype 1054 # (%)  1048# (%) 2555 (%)
X77627 1 98.7 98.6 98.5
M92488 | 94.6 94.3 94.3
D01075 | 87.8 87.7 87.5
AJ000558 [ 87.4 87.4 87.6
X04451 [ 87.3 87.6 87.6
M28267 1 87.2 87.1 87.2
AF098261 [ 86.7 87.0 87.1
M84917 | 85.6 85.8 85.7
U81988 [ ¢ 84.8 84.8 85.1
U19598 [l a 75.8 75.3 76.2
AJ309879 [l a 75.6 75.2 75.8
X60193 J[a 75.3 74.9 75.6
AJ309880 Il a 75.2 75.0 75.8
AB118841 [I'b 74.1 74.0 74.0
AF018077 [l b 74.1 73.8 73.9
AB118847 [I b 73.9 73.6 73.8
AB088679 [l b 72.7 72.7 72.2
AF309420 [l ¢ 72.5 72.4 72.3
AB037948 Il 64.7 64.5 65.1
L22063 I 64.7 64.5 64.2

¥ 1048 # 1054 # 255 # 1) HDAg J¥41] 5 T &l
HDAg 47 L5307, KR 3 R 8 LR AR 7+ &2
5% HE7E N K/S/R/D (N9, S170, D77) . E<>D
(E29.D33,E47) . L<>A(L34),S<P(S148,P175)
SRR S HE R 1 578 Sy~ DR ST P 98 A8 B A DG B
P RLGAR R VR BT AR AR . OB IR 07 4
SYHTAN R« 7E 9 T A R % iz A G A
(R13.K72.S177) ¥k e HE 58745 1054 # . 1048 # 3
1E N48 v % 1 98748 (N48H) , 1048 # 255 # & 4=
A LR ZE78 (S83T.G84V) , 255 # 7E N121 K H: %8
AE(N121L) AR A Ho P 2 R R A8 Ay AR A i 7K e
QAR . Cuist IR s CXXXM B4R L , AR5
iy HDV RNA 5 HDAg-L 3¢fc i HDV ik,

3 itig

H T 38 A A 7 eSS 1 HDV 2 Wl )
IR 6 A (b 1 ik ik, 5 K =R AD
R ) R HH Tl 3K B 92 WK B 35 (enzyme-linked
immunosorbent assay, ELISA), ¥ il HDV Ig #il
HDV IgM, [ 1Ak i as &6, 405
¥ HDV 1gG #l HDV I1gM; % 4k 4 F 35 5% H
ELISA,1 ## ] HDV Ig, HDAg 1 HDV IgM,
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1 Ffill HDV IgM. 2 # £l HDV IgG #1 HDV
IgM. HEIHICH T HDV g B2 W i A% R Ao
AT, AWEFE 3 A0 FE S A% R FHM: R N 8
FE1E ;0 HDAg.HDV IgM Jy [ , A 9 52 A 73R,
FIF HDV Tg B, Ho A 23 w0 A6 0 25 2R 1 oy
B, 28] HDV 2 W5 9 4 4 5 A R

HDV 155 H 8 73 A1 B A W5 0% Pk 22 5=
HATC A HDV 43 3 FpIL A, 20508 T L 1T A&,
FELLT By, ARSEHE X 3 #k HDV 2751
AT e T 1 b A, IR 53R O I RiE ™
w1 78 X77627 43 1R iy i [a) 5 e o S R T IR E
HDV £°4 T #2585,

AWFFEH 3 Bk HDV SRR T3 E A FMIX . 4
Brit HDAg J7 50 & B, F 8K % 3 % HDV ¥ T
LA T AL, {H 255 2 5 1048 # F1 1054 £ fE4F A [A] 48
5. 3tk HDV 7E 24k K A4 A s FE R A2 5=, (H G
SO R RS, 12 ~60 i & BE
XY, 1054 #1048 # #4 7E N48 i & = R 48
(N48H) ;68~ 88 v & F: R 1y 1% e 7 v 17 5 X2
H# 8 HDAg #E A fiA% . 1048 # . 255 # 7EiZ X &
HE AN R LR 2 7% (S83T.G84V) 5 75 A 97~146 £}
RILIR AL IR S A X9, 255 # 7E N121 &k A =748
(N121L) , Hy R P o P 3 PR A Ay A e i /K 1
HEMR . HAT HDAg iS4 A HY o 40 X L3 5 7]
REXT HDAg A 52 M AN K H2 A5 534050 R
A K AN B, T i — 2 RHIE

FiiE+s . HDV 9K 5] 3 PR AL 50 5 9 15 2
JE T 4 2 BUAR 10, HL % B 4 RE IR sk B
HDV RNA 75 il . HDV 5 & 28 5, K]
E R AR A HDV 53R A, HAS [R5 51 5 9k
B 5 | 40 0 A 3 AN [ H v TIT 78 36 PR A S
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