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Abstract: [Objective] The study was to develop a reverse genetics system of Duck Virus Hepatitis

Type 1 (DHV-

I ). [Method] Five pairs of oligonucleotides were designed based on the full length genomic

sequence of DHV ZJ-V strain. Using RT-PCR technique, five overlapping cDNA fragments, designated as

A,B,C,D and E were amplified respectively. And D and E fragments were fused by PCR designated as ED.
Using pBluescript [ KS (+) as a plasmid vector, the full-length ¢cDNA clone pBLDHV of DHV Z]-V

strain was obtained by connecting the four cDNA fragments utilizing single restriction endonuclase site. A

Apa | site and a SP6 promoter were introduced immediately upstream of 5’ end, while a Nru | Site was en-

gineered down stream of 3" end of DHV poly (A) tail ( containing 20 As). [Result] The results of sequen-

cing and analysis showed that there were 99. 9% identical between the construction of the full-length c¢D-

NA sequences and ¢cDNA sequences of DHV- T ZJ-V strain. The only differences in sequence were at 6 po-

sitions,none of

which affected the amino acid sequence. [Conclusion) Successful construction of full-length
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c¢DNA clone of DHV-1 ZJ-V strain lays a foundation for rescuing DHV effectively and enables further re-

search of DHV at molecular level.
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1.1. 2 ##&5&A PCR M &k 5. Super
Script ™ ][ Reverse Transcriptase, 4§ [ Invitrogen
Nl pBluescript [ KS(+), I H Fermentas;
FBS.DMEM. Il ff GIBCO /A ; pfu Turbo Hot
start DNA polymerase, W H Stratagene 72\ #l;
RNeasy Mimi Kit, 1§ H Qiagen 2\ & ; MiniBEST
Plasmid Purification Kit, Agarose Gel DNA Purifi-
cation Kit, DNA Fragment Purification Kit, T4
DNA % $2§  FR 1 4 P YI Bi .DL2000.250 bp DNA
Marker, l§ { TaKaRa 5 H il fb %7 1257 2 #F 1 5%
R L
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1.2.1 314kt 54, M DHV-1 Z]-V/
2006 ¥k 3L K 4H 2 /7 %) (GenBank access number:
EF382778) HI pBluescript | KS(+) # 1k 2 5 [ {7
Mo A Oligo 6.0 Bt 2K IER A1 5 X 5]
Y. 51w R GE A TR PR | & . e A% R
it 7 BC ) W S e BE . o g1 ) EF i AT SP6
RNA REGHHE 372055, 519 AR PHLA T i
B UG T 8 O AEAE B B — il U)A s Not 1 A
Nru 1, it 51 RILFFnmEE 1 s,

1.2.2 DHV-] AFasirx H DMEM (GIB-
CO) (FIRB %L 804 4 I 100 U/mL &N
R 100 U/mL 8% F) Hi9f BHK-21 4006 75
A DHV-1 ZJ-V/2006 #k B9 40 fl 15 5% W 2 Fh 3] 20
MmN 80% iy BHK-21 4HH I+, 75 4f i1 f 725
HLZ 8020 Ay 4h Hu JIE 7% B WSO AR s 2 B R W . VR 3
W . 25 3 B0 44k B B 7. # RNeasy Mimi
Kit #iB 32U 3 RNA.RNA L) Nuclease Free
Water &, T —70 CIRTE.

1.2.3 RT-PCR 2 M SuperScript™ I Reverse
Transcriptase = B 45, L AR 24 RT 51%. &
B cDNA 25 1 88, 5 cDNA T —20 CLRAF.
PCR ¥4 2 & P fu Turbo Hot start DNA poly-
merase ;=i UL A5 HEAT . ™~ PCR &% 50 uL. @
4% 10 X Pfu Turbo Hot start Reaction Bufffer 5
pL,dNTPs ( 2. 5mmol/ L each) 4 uL, P fu Turbo
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ddH,O % 50 pL . #&% M PCR FAF9 1 1B AR
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HY 8 7 BOg K E #EAT I B . B P73 9 RT-PCR
PR oy B HEAT DI IF K 4% 7 Bear il w44 ALB.
C.D.E. 54l id il PCR ¥ D FIE Bl &
i DE B, 3F [mliic
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Table 1

Oligonucleotides used for PCR amplification of strain DHV- [ ZJ-V/2006

519 45 FR

Oligonucleotide designation

SIS (5'—=3") HEEYI A

Oligonucleotide sequence (5'—>3") and restriction site(s)

AF AGGATGAATTCCGAAAGA (EcoR 1)

AR ATA GCGGCCGCTCGCGAT, ) AGGTAGGGTAGGGAATA (Not | sNrul)
BF TTGGTATATCGATATCTGGTG (Cla 1)

BR CCTTCTTTCGGAATTCATCTT (EcoR 1)

CF GTCGACGTTAACAATGGCACTACACCA (Sal 1)

CR ACCAGATATCGATATACCAAG (Cla 1)

DF GATCCATGCAAATGTTGAGAG

DR GTTAACAATAGTGAGAATGATCTC (Hpa 1)

TCAGGGCCCCATACGATTTAGGTGACACTATAGTTTGAAA-

EF

GCGGGTGCATGCATGGCCA (Apa 1)

ER GTATTGGTGCGGAGATCCAAGATGG

T N R AR AU LA B AR 25 2 R 21 7 91 AR 23 1R 3k SP6 JR 3 17 41 .

Note:DHV- | sequences are shown in lightface type,non-DHV- [ -specific sequences are shown in boldface type, and restriction sites used

for cDNA cloning are underlined. The core sequence of the Sp6 promoter in primer DEF is shown in italics.
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2006 k4= K 7 51 BR i 14 il U 3% A1 pBluescript 11
KS(+) 2k i 2 50 B 7 5, % 7 4 F BLE 0K
W K 25 i B MR RO JE T i 5 B A pBluescript 11
KS(+) #fk, BEFEWMT A Not I il EcoR T
Ay Y] pBlueseript [T KS(+) #k{& M A F B,
B A B m FEPE A pBluescript [ KS(+) #h /&,
PR E 20 4 ployA 1 & 41 B ki pBLA; 2R J5 H
EcoR T F1 Cla 1 435V 8 20 Fioki pBLA 1 B H
B B BOE M SOkE pBLA BRL, K45 5 2 BT AL
pBLAB; #:H] Cla 1 F1 Hpa 1 53 5\ T U 5 44 F7 kL
pBLAB #1 C i Bt . f C Fr BosE ) 5 A pBLAB Jit
ki, K75 8 41 FR: pBLABC; 55 JH Cla 1 A1 Apa 1
435 i V) 55 41 % ki pBLABC I DE @il & K B B
DE h BtiE 7] 3e B A pBLABC J5i kL , 2K 15 & DX 40 4
K ¢DNA #iR&) pBLABCDE & 41 i ki . % H Ay 44
4 pBLDHV., ¥4 #4 & i I () 4 K& pBLDHV Jfi i
PR R A A FIT

1.2.5 B3lo#a Xy g s, i H DNAStar
() SeqMan B X 45 77 5 HEAT PRE2 RS 2 KT
[ if 5 GenBank Wit #) DHV-1 ZJ-V BHK-21 41
JiL 4 B 1k 3 A1) B S EF382778) #E 4T HL#R L 43 Br
HAERZAT IR 7 5 RN JE 1R 7 40 b i) [R) s DA K 7
EEE-E SRR N

2 AR5

2.1 DHV-1 ZJ]-V/2006 # &4 cDNA F3I& K
Bl RT-PCR ¥ it &

FIA BT 5 XHRES T4, 4 RT-PCR 3§71
WA T AB.C.D.E5 PHE (E 1) , KK/
J1261,2026,2 178,1 231 H1 1 222 bp, M4 1
DE R Bt K/INA 2 351 bp, 5 HU K/NATT

1 DHV-T ZJ-V/2006 ¥4 K cDNA F¢3
% R Bt RT-PCR 9" 54 7= 4
1. 250 bp DNA Marker;
2~7.A.B.C.D.E Hl DE RT-PCR ;=4

Fig. 1 RT-PCR amplification products of strain
DHV-1 ZJ-V/2006
1. 250 bp DNA Marker;2—7. A,B,C,D,E and DE RT-PCR
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2.2 DHV-1 ZJ-V/2006 #&£ 1 cDNA W ES
t ¥

HHE DHV-1 Z]-V/2006 ¥4+ 5 51 B 6l 4 6
Y& % F1 pBluescript [ KS(+) #4411 £ TE L 15,
Wt 7 & R BOE RS M 2K cDNAL R 2K
cDNA Fifg 3| pBluescript [ KS(+) #hikh, 3515 3
H 2 4> K cDNA 72 pBLDHV % K 25k 11. 0
kb, Hirh 4K cDNA K 7 711 bp, B % E %
(B 2)FW, DHV-1 Z]-V/2006 #4 K cDNA
e B )

2 DHV- [ Z]J-V/2006 #%& 1 B 4 Bk Y
X UT) % 78 45 2R
1. DL 15000 DNA Marker; 2~5. pBLA. pBLAB. pBLABC 7
pBLABCDE 4% 5 #H Jif i 4 XUl U1 7= 4y
Fig. 2 Result of double enzymatic digestion of
recombinant plasmids of strain DHV-1 ZJ-V/2006
1. DL 15000 DNA Marker;2—5. The double-
digestion products of pBLA,pBLAB, pPBLABC and

pBLABCDE recombinant plasmids respectively
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N FEAT DT AT DL SR KRR B M /N RNA %%
SR 0 5 S SN I BELAG s I R G B8 Pfu B
By 35" 1 S V) G T ORI TR ) L X R IR R
AT A2 I (8] 45 3] 1 B R Ok B SR SRl AT DNA
BAEE N R T RT-PCR i 72 7 Al g 3 (10
R R A B 2K cDNA #0128 28 R AL,
TiAN R N 41 cDNA 1 43 Bt FE B R AR T 9%
B 5L 20 b AT B A AR By B R T A0 X 1E R 1Y 52
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PCR Jr Bt $f 4% 1L 4 K 19 cDNA, Jf 6 H 5 [ 3|
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MG A A Qe W B A — e B H W
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RNA B8 il 4 KA HE AL cDNA L 9K 5 5 57 H o 7
4 L 2 RNAL I 7 SR M b 4 2 X B 2
WKL . A ] e 1w 38 A% 7 0 . B0 R s 0 B A A
RNA j@if DNA BB, Jf 78 DNA JKF B 3EFT A5k
BRI (B8 B AR 3 A X —H
FOAR L T LUHE Bh o B 0 1 AR e Y AR
fipFeh RNA RN R Z AR d R W AR Z
B I T A A O ST U Bt T B A B BIF Y
TH., Rz Al md 784 DHV-1 ZJ-
V/2006 bR FE N A 2 K B4 kL. Oy DHV [ 3%
B T A R T RE L ik DR A A2 5 R S A R 4 B
] B X VR A% AQ R 3 2 A S L 4 B 5 i 3 — A
HEFE.
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