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Identification and Sequence Analysis of Duck Hepatitis A Virus Type 1 Isolated from Muscovy
Duckling with Pancreatitis
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CHENG Long-fei, WAN Chun-he, FU Qiu-ling, LIN Jian-sheng, LIN Fang
(Institute of Animal Husbandry and Veterinary Medicine, Fujian Academy of Agriculture Sciences,
Fuzhou, Fujian 350013, China)
Abstract: Samples came from Muscovy ducklings with yellowed or hemorrhagic pancreatitis were positive for duck
hepatitis A virus-1 (DHAV-1) by RT-PCR. A virus strain (named as MPZJ1206) was abtained from Virus-
containing allantoic fluid after inoculation of embryonated Muscovy duck eggs with DHAV-1— positive samples. The
isolate shows no hemagglutinating activity with chickens, ducks or sheep red blood cells at different temperature.
Plaque purified virus was specifically neutralized by anti-DHAV-1 hyperimmune serum. Seven-day-old Muscovy
ducklings inoculated with the virus showed a mortality rate of 38.5%, and yielded the same pathological
characteristics as those of clinical onset duck had. The virus strain also recovered from the pancreas of Muscovy
duckling died in the trials. A 714-bp fregment gene was abtained by using a set of primers aimed at VP1 ORF gene,
and shared 99.1% nucleotide sequence identity with that of classical DHAV-1 strain Du/CH/LGD/111239.
Phylogenetic analysis showed that MPZJ1206 strain lay in the viral lineage of DHAV-1. The above results indicate
that pancreatitis in Muscovy ducklings was caused due to the infection of duck hepatitis A virus type 1, and this
pathotype is distincted from hemorrhagic hepatitis caused by classical duck hepatitis A virus, so it advised that the
virus isolated in this study could be named as pancreatitis-type DHAV-1.
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NG 1 BRI RA OGS B2 /5 . H AT 2 Fh AN [ 19 9 2
AL R A T 58 AL G B H 99 5 (duck hepatitis
A virus, DHAV) #1118 £ IR % # (duck astrovirus,
DAst V), Hor 15 B R 88 o3 A1 T 80 BOIR G 3
(DAstV-D R 11 B BRI E (DAstV-IDH X
2 M EEH DHAV SR W e R RN 2z
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type 1, DHV-D® 7, DHAV-2 #1 DHAV-3 43 %
SRy AT SR AR AE Y A S R R R, e R
(%) S B O AT WS A6 BE BR T 2289 DHAV-1 b,
DHAV-3 It H i3 22000 A Jak e 1 T 46
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PR 7] ; OMEGA Gel extraction Kit, Blood DNR/
RNA extraction kit IJ H E I TR# T AW H KGR A
) ; Reverse transcription kit, DNA Maker ¥4 H
Ki# TaKaRa 49 T. % A R A 7], FastPfu DNA
Polymerase, dNTPs (10 mmol « L7'), pEASY-
Blunt # ikl Bt mt 2 &M HARGRA A,
L3 IEAERHRE. LEMFESEN
1.3.1 skt ey b 28 & A ik H) & SR AR R 5 S
MG, =W MITESIR G . L& P H PBS
Znlk (pH 7.2) #4713 MR, 2. &
SLURRL 3 R, BC1 Ay EAT 8 000 ¢+ min” "B 10
min, H E3EH OMEGA 2 Al ) Blood DNR/RNA
extraction kit 43 W) 2 BU JR 4% & 5 DNA Fl RNA,
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ih##% Reverse transcription kit PRV, H S
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1.3.2 Ja#e) PCR &R S MO HGE Y 3 25
L5 BE I A I R R R R S Y
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JES RE. MY H % (DHAV-1 1 F1 DHAV-3
AU | I AG I BE ARG i D10 BE SR, 8 U RO
B FIHT S0 0 B 00 RS I 3 0l 2 IR 2007 4F A A Y
Cran o T & I BT IR R HLAE ) Je 2008 4 5 A
CHrmE 2 Wid A ) (GBT 16550-2008) #4Hk f1 J5
L T, LL1L301 A il A i BE AR 2E 4T PCR 93
RN Z 25 pl, W AR ZR K. 10 X Buffer 2.5
pL, ANTP (2.5 mmol « L™') 2 pL, Fast PFU
DNA polymerase (Transgen A ®]) 0.5 pul. (2.5 U
c ™D, I 0.5 pl, BbR 2 pl, HEE T
IKANFEARFL Ny 25 L, RN SN F . 94°C Wi ARt
5 min, % 94°C 30 s, 57~53C 30 s, 72°C 1 min
HEAT 30 ANERR, HeJF 72 CHEAR 10 min 459N,
WD Sl 25 1. 0% SN B e o Ok A 0 B
R VWA BREEK AL, B PCR ™)
BRI A TG R AR #H T I)F .
L4 HmEWSE. 4L

BT, 3.1 WAL FRL . 22 8 000 1+ min '
£ 10 min J5, B ETHZ 0. 22 pm JE RS HIE S 2R
Pl 5 BOCRFIRHUIRRY 11 HIRFMAL, AL
0.2 mL.37CHERE , & HULE 2 K, TLHUE 24~
120 h IFEMIEICW . 2w E A, D11 B
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JTCH PBS M, 0.5 mL » ', B HHY
PEATIR B IR 3%, LML 14 d, B RMER LY
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Table 1 Information of viral strains used in this study
i g PO e mmm
90D EF067924 2007 " i DHAV-2
04G EF067923 2006* SRl DHAV-2
Du/CH/LJS/090905  JF828996 2009 i DHAV-3
G EU755009 1999 ] DHAV-3
AP—03337 DQ256132 2004 i 5] DHAV-3
AP—04114 DQ812093 2003 i DHAV-3
5886 DQ249301 2007~ S| DHAV-1
FZ05 JX390983 2005 G| DHAV-1
R85952 DQ226541 2005 * EH DHAV-1
DRL62 DQ219396 2005 * i DHAV-1
FZ786 JX390982 1986 G| DHAV-1
VAl EU841005 2007 E DHAV-1
CL EF427899 2007 * i DHAV-1
H DQ249300 2005 " S| DHAV-1
Du/CH/LGD/111238 JQ804521 2011 SRl DHAV-1
Du/CH/LGD/111239 JQ804522 2011 S| DHAV-1
03D DQ249299 2005~ G| DHAV-1
NA GQ130377 2008 o DHAV-1
FZ99 JX390984 1999 TE DHAV-1
MY GU9446771 2006 i DHAV-1
X JQ316452 2011°* i DHAV-1
A66 DQ886445 2007 * E DHAV-1
€80 DQ864514 2006 [ DHAV-1

TE:ox LR 7 51 $ 5 ]
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250 bp
Im I'II'I

TERE S PP A I B DHV-1 B, §7 3 7= 8 K/ R
199 bp, Al 3 ki ok BT ¢, A I 25 AR LR 1,
PCR ¥ 88 7= 9 ¢ 45 5 R W, %7 F1 5 GenBank
Bl s 1R IR % # Du/CH/LGD/111239 ¥k
) T V5P e v
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Fig. 1 Detection of infectious agent from clinical samples
1 g BIEXT B 2 O DNA J> T brife; 3 &MU/ T 4 /NERDNTE; 5 ™ BT B4R A 4E
JREE; 6 MMSEIAGTE; 7 N @ WAV RE s 8 MBI RE; 9 v 1 BRI EE; 10 g 3 BT
FAEEs 11 NN IO 3 5 12 S 3 A I3 3

2.2 RENSE. 4

R 2 A MR K R B I R TG TR 4
TCEHESUARR 11 HIR RN A, M5 48h S BF
W RFET . TCEA mISCRE IR ) 5 8 R BE R . 28 By
AR AE 37°C A A°C TR A 43 B B XA 2T 40
JL . TS LT A0 42 20 A0 0 0 o B TS P, 25 R R
Wy, BN RETE 2 R BE T Y AN BEAE 3 R L4,
JRARIS IS B 20 3 O PREE O % 5 AR5 T alifb g, &
RT-PCR #:ll2 DHAV-1,
2.3 HSREARFIIXIE

¢ [& 52 1L 75 # B 7 5, 18 ] Reed-Muench
Wt B B ML ELDs 1070 - (0.1
ml) ', RN AR ELDy B 107 - (0.1
mlL) ', TR A AR B0k 1007 (107 =
1122), R EER W BT 43 50 75 e o R T AL HUJIF
A T (e B LI R Sk A
2.4 HEFBEFMEIRE

7 H AT 4 AR B Bk MPZJ1206 J5 . IR
MR EHRGR . PUREREN, JREA RIS, Bl
Jo KRG 2 B W R B VTR R4, 60 h SRR
BRAET ., A s A 7 G 3 2 ] UL R 2 B, M
i, (H AN B . 120 h BB T Y I 0] K 0 %
B 7= 1R NP7 A 7851157 1 L NI [ B SRR
M. X5ZP M IEREZIR 20, 14 d R
HFMGILIE T 5 P, T HiKF 38.5% ., REKL
G B BB R R RE, SR W TR EE R

DHV-1,
2.5 REAEEMNS FIFES T

AR L DHAV-1 VP 55 P AR S P 51 40 A
3P0 IR IR % G B O B Bk MIPZ) 1206 R 41 R i 38
th 700 bp WA, HR/NE 5 BT 8G 72 P KN
AHE . 0y 45 B R WY, P AR S 0 B RN
714bp, #ifi%h 238 DA ELMR . W FE MPZ]1206 5
GenBank HV& %9 DHAV-1 ) VP1 5 K 4% 1F 72 [7)
JEMEA T 94. 1% ~99. 1%, Hop 5 [E B4 8 19
Z# DHAV-1 #F# (Du/CH/LGD/111239) [A] 5
PEdfemr, BHBREIEMEERS 99.1%; M5 DHAV-
2 Ml DHAV-3 8EFEAY V3 DR 22 1 188 [ U84 4 43
B 68 % M 71 % A AT . VP K [R5 & 3 1R 7 471
Fe X 4r 2 B3, MPZJ1206 #%%% 5 5 DHAV-1 1Y
VP13 [N i 5 2 3 R 4% L 19 [6] U5 P o 96. 896 ~
97.5%, SETHIZ M DHAV-1 43 85 bk 19 [5) I8 1 i
&, M5 DHAV-2 fl DHAV-3 #kkfY V LS
SRy 5 [ AL A3 B AE 71, 206 Z 8] R 76.5 %
A, XEER FEMIEEEMN 3 N EARX (48
~59 aa; 140~155 aa & 179~223 aa, WKl 2).
BAE P L R Hr R BT, MPZJ1206 #9554 55 ¥ 4F
Koy DHAV-1 408tk (41 Du/CH/LGD/
111239 #RFI NA #%) HFEM K T — A &,
JfY5 R85952 45 3 bk A &b T DHAV-1 # b 43 X
(ILIE 3),
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60 140 150 180 190 200 210 220
1 VQELDLQV -+ PIPGTS--EAT + SAPTISTALSRSNG I PTIDKJSGPEVDCHECE TGS GH
2 VQELDLQV. -« PIPGTS--EATFGRIEM - 2APTISTALIIGSKONP TS GDEVDCHFCEICS BRGY]
3 VQELDLQV. - PIPGTS--EATFGR ---;Ay-lsuﬁﬁ VIPTSDQSGPEVDCHECEITS GH
4 VQELDI[RV: - - BMERSQGGGLTFGRLYTS *** APTYTTHTLLNKITKT STiQBDCHLICETCRRMKKHSRNHRE:
S VQEMpL SQGGGLTFGRLYTH **+ 2ASTYTAPTRSNAL s LK CRKMKKHSRNLRE:
6 VQELDL TDRR---THFGRLYIi ** JSPTYTALH-VNHIET SOV DCHIIDLC RKMKKWARNRRE:
7 VQELDL TDRR---TPEGRLYIV *** JSPTYTALR-VNHIET STVDCHICDLCRKMKKWARNRRE:

2 VPl EAREXSEBRF SIS0
Fig. 2 sequences analysis of hypervariable region on peptide of VP1 protein
. 128 MPZJ1206 #tk; 2 Du/CH/LGD/111239 tk; 3 NA Bbk; 4 O G @bk 5 8 AP04114 Fbk; 6 h 04G Fbks 7 4 90D
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Fal WG
100 |
MY
100 F FZ99
NA
03D
A MPZJ1208
o9 | | Du/CHILGD/ 111239 TR
_| 93l pwecriLepi111238 (DHAV-1)
l——H
cL
100
z

FZ86

DRL62

R85952

FZ05

b 5886

100 [ AP04114
AP03337 o [
1wl g (DHAV-2)

Du/CH/LJS/090905

|046 GMHR
100 L 90D (DHAV-3)

B3 ESHERS VPl EEZEHALIHT
Fig. 3 Phylogenetic analysis of VP1 gene of DHAV
TE . RGBT R B B 2R I B S (1 000 ANEHIFHD . KT 70 MEER BN B
i A B id 35 bR O AR S50 Y 75 bR

s i % JUE DB b KLl Ry R EERRAET . 2011 4R 9 H
PLS, FREAE . WA B SE A T RR 10~

Mg 1 R AP R (DHAV-1) 208 5 & 30 H 1% Al 7 WG K A LA e i A B i I A R AR 1Y

iy —Fp, U fEE Y 3 R N R ARRS  JLBOREY e, PERRAWY L BRI S5 I Al ARG R LR AR O .
JRAURT 2 2 M 5 ROIRFER G R, SRS M LUF SR ARG I R B, BT ARSI A 10 R IR b ALY 1
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R BF 22 P, BEJS RS 28 70 25 5 . T R v AN
R, MR YL R 56 A1 VPT 3 X ¥ 51 0 B 45 31
YR, REAETENG &AL IR R I ST 1 1 2
DHAV-1 B 4 fr 8, X — B B A ) T &
DHAV-1 9 75 /8% e 4 19 J5 T B0 H il 1 I 4 9 L
S DX, I O AR AT A . L D A R
R AURS FRFR 3 . AHZE L, 2005 4F Guérin S5 4L iH
T —d DHAV-1 &Y% 5| 8 4t 75 15 & AE AR R Fn
i & (195 1911

VPl & H & DHAV 5 &E A, T KsT
MR, WS EENPRR SR, RS RmE R
PR, R B R AT AR X, Bk VPL
B DR R gt i 2 11 5 o o R AL R ORI If 5 AR % D) A
Ky ArHT VPL BRI JE HE 5 AR X 4 RE AR X 43
Bt DHAV 4r FE (b BB . B8 I T AT RRAE . 2
(R 3 DL K32 W R A B R LA S TR
SCH AR IR 6 X 2 R A AR R Y B0 B ) MPZ]1206
GBS PR VPL R HEAT I e sr A R B, LA R T 4
Ko GG I/ 7 5 5 U DHAV-1 4 B (4 3% BLAT
ARECHR AW FE M (I Du/CH/LGD/111239 #
NA #) B EPEESAER &, 7RG i &
B JE T DHAV-1 LR R 2R (3 hk .
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