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Abstract ; This experiment was conducted to study the genetic variations and phylogenetic analysis
of Duck Hepatitis Virus(DHV) in China. The complete nucleotide sequences of 7 isolated strains
and 1 vaccine strain of DHV-1 had been determined and comparative genome analysis with other
DHYV strains available in GenBank was performed. The results showed that the VP1 was the
most variant gene and hypervariable regions were found in 180-194aa and 213-219aa of VP1 pro-
tein. Variant N-Linked glycosylation sites were found in different strains. Phylogenetic and evo-
lutionary analysis showed that our sequencing strains belonged to genotype A, which were on dif-
ferent branches from genotype B and C. Strain JYZ02 had a very close relationship with strain
R85952 which suggested that strain JYZ02 was evolved from strain R85952. The results of amino
acid sequence identity and virus neutralization test proved that there was no antigenic variation oc-
curred in the seven strains we determined. Phylogenetic analysis revealed that the dominant sero-
type of epidemic DHV in China was type 1 at present.
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&, BfiE DHV 43 H 4 59 5 2, 5 DHV
3 28 A B R A 5 A R AE AT TR NI, AR
Heo I 2 EARRF 1R DHV 4 i) 18 & 5 3
L BRI AR T E Rk A K F
% DHV (978 545 B DL SAS [6) 3 bk =22 18] i 32 4k 56
F 0P R A 5 T R T e B MR 48 B W I RN 25 B
FERAEENIRSE L. HIb, /&5 X L4k
RN IX Y 7 #k DHYV 3 B bk & 1 AR5 i bk i
114 FE A7 500 22 o LS4 B T 4% 3 R st A& AT 4k

L iAT 2L 1 0L o

1 MRl5FE
1.1 DHV F#k

SCLO03 #k (2003 4F), SJHO4 %k (2004 4F) .
SJHO06 £k (2006 4£) .SYNO6 ¥k (2006 4£) , i1 IL AR F
BT 43 8 I R AE: JYZ02 Bk (2002 4F) , M K
2 F K AR B s GFS00 £k (2000 4F) , iy A2 1 R
MR 2% E RN 282 B s HZZ04 Bk (2004 45) , fy 1l
AR B HOE BEWE I B T AR s AR T O Y . g T AR
AV2I1T, M Il BB 27 B 5K BF 15 208 20 L sl 7 v
] 5 24 i
1.2 RT-PCR

G C &M DHV B4y 515 1+ 2 5 R 57
PESIY) . 4% 5 L RT-PCR J ik 47 AN 6l DHV # #k
FR AR R X 3, SR 5 A 3" cDNA K Sifg e 4 8
(Rapid amplification of cDNA ends, RACE) J5 %
P E RNA Y 5" 3" A i 51 .

1.3 PCR =¥ &SN F 575

¥ PCR ¥y 5 b 2= pMDI8-T #8 4 v, XU 1)
22 05 B PR E 20 5 Hy b s A BRSO )y
DNAStar v6. 13 #4317 5 51 9F $, IF B A Gen-
Bank,

A3 B 2 1 8 #k DHV (JYZ02, EF427899;
SCL03, EF427900; SJH04, EU395436; SJHO06,
EU395435;SYNO06, EU395437; GFS00, EU395438;
HZZ04,EU395439; AV2111,EU395440) 5 M Gen-

&1 DHV EEZHREFAN poly(A)BKE

Bank o' N 81 40 #k Z % bk (R85952, DQ226541;
DRL-62,DQ219396; S, EF417871; Z]1, EF382778;
H, DQ249300; JX1, EF093502; O3D, DQ249299;
5886, DQ249301; C80, DQ864514; R, EF585200;
A66,DQ886445; E53, EF151313; HP-1, EF151312;
90D, EF067924; HSS, DQ812092; 04G, EF067923;
AP-03337, DQ256132; AP-04009, DQ256133; AP-
04203, DQ256134; F, EU264072; HS, DQ812094;
HDHV1-HB, FJ157180; HDHV1-GD, FJ157179;
HDHV1-SH, FJ157178; HDHV1-HN, FJ157177;
HDHV1-ZJ, FJ157176; HDHV1-GS, FJ157175;
HDHV1-SC, FJ157174; HDHV1-JX, FJ157173;
HDHVI1-BJ. FJ157172; GZ, EUS888310; FS,
EU877916; Z], EU841005; C-GY, EU352805; G,
EU755009; 161-79-V, EU753359; B63, EU747874;
JX, EU371557; YYF-2008, DQ812093; AP, NC _
009750) #4745 3 K 2 £ 7R 7 91 43 #1 » FH Boot-strap
% (Replication {24 1 000) 144 35 14 JH 85 22 ] N-
J AR, o Bootstrap i/ F 50 % 1 $U(H & &
RS HE A ETE N DHV 53471 00 & A ] 75 bk =
SRR AR SRR
1.4 MmiFEZXHitEe

VRO ZR VL5 AR [ 4 4 A X AR
R (SCLO3 FkJYZ02 Fk .GFS00 #kF1 HZZ04 #f)
Rk AV2111, 43 50 i A0 1 2 Ak (04 90 103 » OF
HEAT 38 SO AR B8 o T 5 I I RN S BIORN XS iR 58
H R D [l R

2 # R
2.1 DHV EFEAK BEIF

WP 7 %k DHV Zp B AV2111 $ 1 AR 1Y
LA KN 7 707~7 713 nt f3FE 626 nt (1 53
A X 6 747 nt B FF R FEHE (6277 376 nt)
314 nt By 3"AEHIG X K& 17 ~23 nt By poly (A B,
BRI BE R 4 4 K & poly (A) B K BE AT FIf A TRl
(£ D,

Table 1 Length of genome and poly(A) of DHV strains
# 4k DHV strains SCL03 JYZ02 SJHO04 SJHO06 SYNO6 GFS00 HZZ04  AV2111
FEHH 4K /nt 7709 7713 7708 7708 7708 7707 7708 7711
poly (A) B i /nt 19 23 19 18 18 17 18 21
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ST 48 #k DHV bk 4 JE K 40 77 91 & 38, DA
B B A 04G, 90D 1% [H B A AP, AP03337.
AP04009 ,AP04203 Z 42320y DHV 5 1 # DHV
Z 8] HE g B XA 1T R Ty 9 AH AL G, AT
74.6%;P1 X LA VP1 R B 78 55 K & LR P 5
AHATE N 68. 6% ~76. 9% ;P2 X 1 2A2 J [H 4% Kt
MR B el AR e 22 7 A AL PE R 60. 900 ~67. 7% P3
X 3A F1 3B 3 [N (1) 24 3 1R 7 20 AH AR PR AR 43 51
Jy 68.8% ~73. 1% Fl 73. 5% ~82.4% i 3C F1 3D
FE DA B 55 . 7 810 AR L1 BT 3k 89 %6 ~91. 7% Al
87.2%~89% , K% DHV 4} 37 # DHV £ 5
A Z B SR 7 AR M v e 930
2.3 SEBRTRUAST

X 48 ¥k DHV £5 5L Rl 5 19 & B R )7 9 L 3%
KIL.VPO.VP3.VP1 fl 3D K #5555 h A 20
T 3 MRERA F LS A B % Horp VPO 1Y
A5 X A AR 91-98 {if. 163-169 fii Fl 207-212 fif;
VP3 1E 78.91,101,102, 144 F1 186 {o 24 4L 2 Fh 2
BMZ; VPl W2 F 3 NAERE TN ETMEZL,
AR X AR AE 180-194 i Fil 213-219 {373 3D 7£
7421 A BEIR AR R K5 2A3.3A.3B A1 3C
AT 3 AR LIRS 5 1AL S A AR D AR SF b
5T 2A1 e MRSE AR TEZ D AR 71
(=
2.4 BEBENKCRSW

L A ECsr B DHV [ 6 S AL R L & B[]
BEARIEE N SEA A S 8 i A 22 5. Hop s
{RSF BB SELAL A S 4 VPO B 2 AN 0T 47
78 fii; VP3 M 3 4. F 32.35 Fl 201 fii; VPI
EEA LA LTF 84 f7:3C HMA 2 A~ F 15 F1 166
7. 5 Mk AV2111 %, SCLO3, SYNO06 Al
GFS00 3k 1 VPO 10 f7 38 fm 1 A~ 05 34k 47 A5
JYZ02 ¥k VPO 209 i 34 m 1 A8 56 4L 47 5, VP
193 ik 1 AHERAL N 5. B H# DHV 04G
A1 90D BRI VPO 112 fi7 LA % VP1 121 F1 193 {3 4%
s 1 AW A7 8, VPO 228 {3, VP3 176 fi .
VP1 99 i1 2C 289 A& 3G 1 WAL i . #h
E#i % DHV AP, AP03337.AP04009 1 AP04203
SRR VPO 112 #1228 i LA &2 VP1 193 4552k 1
AWEELAL 7 5, VP3 176 7. VP1 99 1 112 3 D) }
2C 289 g3 hm 1 SRR A AL . BB SR AR AL
MR 5 DHV Ul A8 5 M AEY) 2 D Re Z 8] ) 5
R AT A — WA .
2.5 DHV miEF3x X F ke

H% 2 AT 0L L5 B I T B X AS [R] 9 75 19 A

BOSAE 50 DL B al A BHPE . 5 Bk DHV XY R Al
A& XY RVR P23 B % PR 4% 3 bk 22 18] 1Y A 56 7L 3
PR (0. 8) (% 3),

=2 DHV R[ESHEIK P FEH

Table 2 Neutralization index among different DHV strains

DH\%:}Eains JYZ02" SCL03" GFS00" HZZ04"AV2111"
JYZ02"* 186 240 115 66 112
SCL03™” 191 282 127 81 135
GFS00™* 181 238 114 73 112
HZZ04" " 141 151 107 69 110
AV2111"~ 120 135 103 60 102

* AR MG s« FHIT. K3

* . Serum; * % . Virus, the same as below

&3 DHV R[5 &4k XGRE H 13 X1 IR B iR 1
Table 3  Correlations rates of embryo neutralization assays
among different DHV strains

BN
DHYV strains

JYZ02* SCL03" GFS00* HZZ04"AV2111~

JYZ02"* 1. 00

SCL03™ " 0.93 1. 00

GFS00™~ 0.99 0.97 1. 00

HZz04" " 0.90 0. 80 0.99 1. 00
AV2111*~ 0. 84 0. 80 0.99 0.97 1. 00

2.6 DHV =fgi#H oM

0¥ 4 8 #k DHV 5l 40 #k& GenBank %%
K DHYV bR 10 25 55 D 28 FE 1R )7 41 i A7 L3 o i
JE s N-J RG#EALR . Bk VPO 3A #1 3B JEPH 4b,
LZEEH.VP3.VP1,2A.2B.2C.3C 1 3D 3 H 1
HEA o BT B R B A — By 45 R X AL | LA
ZRE N (E DA R RPN VP K (& 2)
2ol B AL

3 i i
3.1 mMFEXX Bk

FEFESFAS R M X QL ZR RS YL 90 T AR 1R
RRERE B AR IEAT T 38 U MR B, 45 SRR A
6l i) DHV $ 501 1L 375 =2 18] v F 8 0 7E — 58 1 2%
SRl DHV fEdr R v B A8 fe, o SCLO3
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Analysis of genetic relationship based on polyprotein gene of DHV
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Pk JYZ02 # . GFS00 #k Fl AV 2111 ¥ I 75 X A 5] H
X I BEAR A 5 s 1 b FHE B PR RE D BT (—
HFIERE R 100, 5 F 100 HA AP R ae 1 8T
50 NIGRYRE S92 ) - 1 B H mT BB HL A B4y 1) fo 98 i
PEo B HZZ04 Ak I 17 1 5 B AN S g 2ok 2 9k R0 g
A5 s T A 3% 35 % At 5 A RN AS B 79 o R4S £
o (HEE A 84K s 7 X IR o Fn 58 U TR) 5 4 i
RIRL25 AR Z ] A SC B B R (>0..8), R
B 1 28 AR RE ST .

3.2 DHV BETREHENLSHT

Wit % 7K 8 7 B ) TR & R L 7K ) 3 4 B A
B AR TR E I R S H 5. HETE A
JF 4 1) 2 A J DL AR M, S /1 i [XC 17 T 4 38 3 ) 4 g S
R 2 42 FE o FE I 1, B 28 A e 1 DX AR S 2% 0 ) 196 P
B I35 B8 55 e O BB AR TR YT RO AR 25 5 T80 45 i
RIBHIGH R T H R Rt fEFH BmBUL 4R 7T
I TR TR A AN AR A B T SRR S
FETARIEAT 2 5L AL P 9005 , I 5 B AR 1) 40 kR
DHV J¥ #1750 87+ B 6 53 F 7K P48 7R 47 ok 3
Ak 2 b DX 5% G 28 2R 0 i) D PR 38 e X g
DHV 5 1 %I DHV £ 3 [H (1) & 3L 1R /7 51 b 4% % BE
SER LA FE SR WA 5 R EYLRE VPL (748 7
R AR X B AE 180-194 il 213-219 {37
AN H R DHV [ VPL ¢ 1 8 DHV 181 1 B 5 1
FA/BRIG , Hrp & DHV 78 50-51 v H B
2 ANEEER WAL 145 LA 182 4Bk T 1 A4
FEMR i E T R DHV £ 143-144 7t 8 2 2 3
FRIPAE A s th F VPL Aok S8 S JE R 0 5 19 48 5 5 30
THH DHV Wbt it & 4B T e A R 5 1
R DHV 58 3z g P AR I 51 6 38 S Fi sz g
B DHV AR 254 55 b A7 7E — 28 S L R A8 57
RGEARDTF 3 ANERRE T S Y. B
T DX AZ T R )7 5] 22 18] A7 A K ok 35 2 728 R4 AL/ Bk
Je X A/ B e X DHV 952 6 T g 19 5% A 7
WAWFSFE . TR 8 Ak DHV 4% 3 4 2 1] it 42 3
RS AR v - 2 AE 93 %0 LA b 5 1035 52 XL R A
R R4 .

Fr VP0.3A 1 3B K [H 5, Z R &E . VP3. VP,
2A.2B.2C.3C 1 3D % () #E 4k 43 B #5  B H — 3K
453 Bir 0 i ) 48 #k DHV i, DL R85952 {3k
(19 37 DFEMR CRLFE AR 1Y 8 F 4K 18t 1% I B3 4%
Ay AR TE A — AN AL 1% &R . ¥ o E 18 DHV, &
F A B SV EE DHV 004G FiT 90D #) 5 Hi 4
BERE AL G R I BEE o B — AL B L T R
JBIEH B B U4 G.FS.C-GY.B63., YYF-2008 % 5
# DHV 5 AP.AP04009.AP03337 F1 AP04203 43
= DHV 8t 4 5 85 fe il . JR SR C AL S5 4GE 1)
DHV RIS RAFF AT . ARBEgE il 5 /1 8 44

PREE R — st el R A SR Z AR & R B
ARAME . WiEZREA . VP1.2A.2B f1 3A.3B %
P HEAL 53 BT . JYZ02 Bk 55 R85952 bk 1 35t 14 1 25 fiv
I Ja [ — N3, F B TYZ02 % 7T RE 3k R85952
WAL . 45 A S SE IR P 5 A AL 43 FnAR 3 4 ik
14 L7 28 S rp AR B 25 5 L R I R 1 7 S B
KERAEDAZES, BAKREC K C A DHV,
RIS 1 % DHV 302 38 B AT /9 e B i i /. A
TSRS F T4 Ja v 1 S 95 5 1 JHF 48 (0 Bk 2 B 4 L
HIRFREX.
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