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Establishment of an in vivo transcription system for duck hepatitis A virus
type 3 based on the eukaryotic CMV promoter
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Abstract: This study constructed a recombinant plasmid, pCI-SD, by inserting the full-length genome of a highly
virulent duck hepatitis A virus type 3 (DHAV-3) strain downstream of the eukaryotic CMV promoter in the pCI vector, fo-
llowed by the addition of a hepatitis delta virus ribozyme ( HdvRz) sequence at the 3’ end. The pCI-SD plasmid was trans-
fected into baby hamster kidney (BHK-21) cells, and the rescued virus (rSD) was subsequently obtained by inoculating
duck embryos. PCR amplification and sequencing confirmed that rSD contained the genetic marker (an EcoR I restriction
site) . Biological characterization showed that the median lethal dose (LDy,) of rSD was similar to that of the parental virus

SD. Tissue distribution analysis and histopathological examination in infected ducklings revealed that rSD exhibited compa-

rable organ tropism and induced similar pathological
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establishment of a DHAV-3 reverse genetics system based
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veloping novel vaccines.
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Fig.1 Construction strategy of the infectious clone for DHAV-3 SD strain

1.5 EHFESHEE

JH SDF1/SDR1, SDF2/SDR2. SDF3/SDR3.
SDF4/SDR4 4 X} 514y (2 1) X} «SD % 7 #1706 %
R-FG MEsE U B (RT-PCR) 478, I 5 H 4 5L
FE3), 10 H 5 AR KR SD AT EEXT, 55 A0 g A%
Pic 59 (rSDF  rSDR ) X $& s 5 | 1Y 35t A% 4 i
(Eco R 1 W5 ) FEH X3 #E 4T RT-PCR #7388, %
1WA TR S 0E
F1 AH5HASIWET
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EIE/EAS JFHI(5'— 3") 7 (bp)
SDF1 TTTGAAAGCGGCTGTGGTGTAGACC 2570
SDR1 TCAAACCACCCCCCTGAAATGC
SDF2 TACAATGGACAATCTCACTTCTG 2171
SDR2 ATAAAAAACTCTTCCCAACACC
SDF3 AACACACCACTCGTCCTAAGCA 1 886
SDR3 TGGGGCAAATGTATTTCCAATA
SDF4 TGGTTCATGTGGTGGAGTGCTT 1853
SDR4 TTTTAGGGTGGGGAGGAATAGTAAA
rSDF GTGGTTACCATGGCTGAGAGT 551

rSDR TGAAAATCCTTACCAACTCGC

1.6 fRELHHIEE (LD, HAE

¥ eSD RO SE AR SD 9 55 T 43591 FH A 3
K HEFT 10 (5 RAFR RS, UL 11x107 [ 1x107 [ 1x
107 1x107° [ 1x10775 ANH5 B R F AP 1 H o fa B 4
M REANFERERE R S 4 U RS 0.5 mL, 3K
BT B ROWEE A A 1Y) & SR T 15 00, X AERS i

Frovl A, WL 2% JE s A2 15 O, JF 10 s 45 2R, R4
Reed-Muench J7 51T ARFER N LD, .
1.7 rSD EREHEBENALASHIBERREARR
HEE

FHPR KO BE oSD MEAGFE SD B0 %) 5 H
WA AHERS AT s, T 5 H L BEER S 0.5 mL
(B1x10°LDy,) . WREJG 2 d 20 BIRAEMS A0 T
UL s, — R o A SR AT I I R IR
RNA, HI A 52 55 % & 37 19 TaqMan #8£f qPCR J5
TR R A U R R DLEL, D — i A1 S e E
T 4% Z RWEEPIEE , $ & HE R TRARE -
(H.E) Je 0 5 WEEH S0 B2 2 4k

2 ZER55HT

2.1 DHAV-3 SD # £ ¢DNA BERHNANETS
% E

WA SD MR 4 ¢DNA (1)) kr pCI-
SD FHBRHIVENVIEE Kpn T JEATEEY) %58 , BV 4505
/N 294 bp 4 211 bp F16 375 bp FHAF (K
2), Sanger T He %o 235 3 o Bk S IE TR
B4 cDNA JFopi ke sl i
22 HEHURESLETLER

PRRORE SD 5 | ke 19 R B T 1) Bsf i) O 32
48~120 h FET-IMA E A FEIM B (K 3A) , HEA
W EE SD 7 | S g VR A5 A2 (4 1% LA [R] (1€ 3B)
rSD RT-PCR " 425 L 7R, 5 X5 [ 9 ¥ RE™ 438 o 33
WK/ B BE (B 4A) I 0 R, BN T3
BB AR IO A (R CA K SE A KR SD A FF i



2406 AR N S o 14

2025 4F M5 41 & A 12 1

«— 6,000 bp
«— 4000 bp
3000 bp

<«— 1 500 bp
«— 1200 bp
«— 1 000 bp

M:DLI10 000 DNA marker; 1;pCI-SD i ;2 pCI-SD ki 2 Kpn
L BEUI =94

2 pCI-SD JRHIE Kpn 1 B5H)1 % E Bk E

Fig.2 Electrophoretogram of Kpn I restriction enzyme diges-

tion identification of pCI-SD plasmid
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Fig.3 Pathological changes in duck embryos infected with the

rescued virus rSD and parental virus SD
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Fig.4 RT-PCR characterization of the rescued rSD strain

Table 2 Virulence assessment results of rescued virus rSD and parental virus SD in ducklings
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Fig.5 Viral copy numbers of rescued virus rSD and parental

virus SD in various tissues of infected ducklings
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Fig.6 Histopathological changes of major organs in ducklings that died after infection with rescued virus rSD and parental virus SD,

respectively
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