Research Paper _

Acta Microbiologica Sinica
49 3 309-315 4 March 2009
ISSN 0001 - 6209 CN 11 - 1995/Q

http //journals. im. ac. cn/actamicrocn

12 12 1 12 1 3 4x 1%
‘ 350013
: 350013
? 330045
! 100094
DHV-N G DHV-1
RT-PCR 5'-/3'-RACE DHV-N G DHV-N
G 12 nt poly A 7774 nt 2251 aa
5" UTR-L-VPO-VP3-VP1-2A1-2A2-2B-2C-3A-3B-3C-3D-3'UTR 3'UTR 366 nt 1
C80 52 nt VPI1 DHV-1 140 ~ 221 DHV-1
DHV-N DHV-N 72.8% ~73.4% 96.3% ~96.5% 78.3% DHV-N G
DHV-1 DHV-N DHV-N G DHV-N
0939 A 0001-6209 2009 03-0309-07
Duck hepatitis DH Duck hepatitis virus new serotype DHV-N *
1950  Levine  Fabricant
3 DHV-1* DHV-1
DHV-N
-2 DHV-1
1 Duck
hepatitis virus type 1 DHV-1 la DHV-1
Duck astrovirus 3 DHV- DHV-1
3 3-6 1 9-11
1958 2001 DHV Tseng 2007 Kim 2007 DHV-1
1 DHV
1999 DHV-N DHV-N 2o
2 DHV-N

DHV-1  DHV-3

30471283
Tel/Fax  + 86-591-87572396 E-mail huangyu_ 815@163. com Tel +86-10-62732312 E-mail jinglsu @ yahoo. com

1977 - E-mail shaohual 15@ 163. com
2008-10-16 2008-12-11



310 Shaohua Shi et al./Acta Microbiologica Sinica 2009 49 3
DHV-N 250 pL RNA
DHV-N DHV-1 20 L. DEPC
1.3 RT-PCR
GenBank DHV-N AP-03337
DHV-N G DQ256132 AP-04009  DQ256133 AP-04114
DHV-N G DHV-N DQ812093  AP-04203 DQ256134
DHV-1 Oligo 6.24 5 1
M-MLV Reverse Transcriptase
1 RNA 5 pL 200 pmol/pL
1.1 1 L. M-MLV RT 5 x Buffer 4 pL. 2.5 mmol/L ANTP
1.1.1 mixture 8 pl. 40 U/pl. Ribonuclease Inhibitor 1 pL
G DHV-1 200 U/pL M-MLV Reverse Transcriptase 1 pL
DHV-1  DHV-3 RT 30°C 10 min 37°C 60 min 99°C
$ 5 min 4C 2 ul 5% Go Taq
1.1.2 TRIzol  Invitrogen Buffer 5 pL. 2.5 mmol/L dANTP mixture 2 pl. MgCl,
M-MLV  GoTaq Promega 2 ul. 20 pmol/pL 1 pL Go Taq
pMD 18-T 5'-Full RACE Core Set 0.25 L. dd H,0 25 pL
RACE Core Set PCR 94°C 5 min 94°C 1 min 50°C ~56°C 1 min 72°C
Optima [-80 XP  Beckman coulter 75s 35 72°C 10 min 4°C  PCR
1.2 RNA 1.0% W/V
DHV-N G 14 5 ¥
Beckman Ti 19 4 C 20 min 5 3 3'-Full RACE
117629 x g Beckman Ti 70 4C Core Set  3'-Full RACE core set
PBS RNA TRIzol 1
1 RT-PCR 5'-/3'-RACE

Table 1~ Oligonucleotide primers for RT-PCR and 5'-/3’-RACE amplification in this study

Primers Nuclotide sequences 5'—3’ Primers of RACE Nuclotide sequences 5'—3’

P1 7020 AGCGGCTGTGGTGTAGATCAA 5'RACE RT P'-TAGTGGAGGGTA

P1 1451120 GGAGGGCTCTTTGGTTTATG 5" RACE outer U GCGCTTGGCTCAGCCAGTAT
P2 1292020 GGGGCCATATGTGTCTTTGT 5" RACE outer L GITGAATTAAGGGGTTTGGG
P2 3009122 ATCTGGTGAGTTGTTGTGAGTG 5" RACE inner U AAACCCCTTAATTCAACG

P3 2789020 CGCCCATTTCGCTTCTGTTT 5" RACE inner L CAAGCAGACTGTGGTGAG

P3 5008120 GGCCCAACCCACCAATGTCA 3'RACE outer U CAGGACACCGTAGAGCAACTT
P4 4967020 ATGAGGGATGGCAGTCTACA 3’ RACE inner U AGAGCAACTGCCCAGTGTTGGTCCC
P4 6159L19 CGCTGGTCATTGATAGAAA

P5 6045020 AAGGAGCCATTGTTGAGAAA

P5 7700122 GAAAGTGGAGATTAGGTGTGGTT

Letter U and L represented the upper primers and lower primers respectively. RT respresented the primer for reverse transcription during 5' RACE.
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2 GenBank
Table 2 Viruses used in the analysises and their accession numbers in GenBank
Genus Species strain Abbreviation Accession No.
Unclassified Duck hepatitis virus new serotype G DHV-N G EU755009
Duck hepatitis virus new serotype AP-03337 AP-03337 DQ256132
Duck hepatitis virus new serotype AP-04009 AP-04009 DQ256133
Duck hepatitis virus new serotype AP-04114 AP-04114 DQ812093
Duck hepatitis virus new serotype AP-04203 AP-04203 DQ256134
Duck hepatitis virus new serotype 90D 90D EF067924
Duck hepatitis virus new serotype 04G 04G EF067923
Unclassified Duck hepatitis virus type 1 C80 C80 DQB64514
Duck hepatitis virus type 1 ZJ-V YARY EF382778
Duck hepatitis virus type 1 03D 03D DQ249299
Duck hepatitis virus type 1 R85952 R85952 DQ226541
Duck hepatitis virus type 1 5886 5886 DQ249301
Duck hepatitis virus type 1 H H DQ249300
Duck hepatitis virus type 1 DRL-62 DRL-62 DQ219396
Parechovirus Ljungan virus  87-012 LV87-012 AF327920
Ljungan virus  145SL LV145SL AF327922
Human parechovirus 1 Harris HPeV1 45504
Human parechovirus 2 Gregory HPeV2 NC_ 001897
Human parechovirus 4 K251176-02 HPeV4 DQ315670
Hepatovirus Hepatitis A virus  HM175 HAV M59810
Enterovirus Human enterovirus A G-10 HEV-A V05876
Poliovirus  Mahoney PV NC_ 002058
Porcine enterovirus A PEV-A AF406813
Rhinovirus Human rhinovirus A HRV-A X02316
Teschovirus Porcine teschovirus 1 F65 PTV NC_ 003985
Kobuvirus Aichi virus  A846/88 AiV AB010145
Bovine kobuvirus U-1 BKV AB084788
Erbovirus Equine rhinitis B virus 1 P1436 /71 ERBV X96871
Cardiovirus Encephalomyocarditis virus  Ruckert EMCV M81861
Theiler' s murine encephalomyelitis virus ThV M20562
Aphthovirus Foot-and-mouth disease virus FMDV AF308157
Equine rhinitis A virus PERV ERAV X96870
39.0% ~39.5% 39.0%
2 5
2.1 DHV-N G 2.2 DHV-NG DHV-1 DHV-N
DHV-N G GenBank
EU755009 RNA DHV-N G
3 12 nt  poly A 7774 nt 1 DHV-N DHV-1
DHV-C80 97 nt DHV-N G 72.8% ~T73.7% DHV-N G DHV-1
6756 nt 72.8% ~73.4%

2251 aa 652 DHV-N G DHV-N  DHV-1
nt 5 untranslated region UTR 366 DHV-N  DHV-1
nt 3'UTR  12nt poly A 27.6% A B DHV-N A DHV-1 B

A 22.4% G 20.8% 3 1
C 29.3% U G+C DHV-N
43.2% DHV-N 43.3% ~43.7% 1 DHV-N G DHV-N
43.3% ~ 43.6%  Ljungan 96.3% ~ 96.5% DHV-N 04G 90D
41.6% ~42.5% 44.8% 78.3% 4  DHV-N
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DHV-N 78.4% ~78.6% DHV-N
3 1
3 DHV-NG DHV-1 DHV-N
Table 3 Pair-wise comparison of the genomic nucleotide sequence from DHV-N G strain and present members of DHV-1 and DHV-N
DHV-N G AP-03337 AP-04009 AP-04114 AP-04203 04G 90D 03D ZJ-V 5886 (80 DRL-62 H R85952

DHV-N G 96.4 96.3 96.4 96.5 78.3 783 73.2 73.2 72.8 732 73.4 73.4 732
AP-03337 3.7 96.3 99.3 98.8 78.4 785 734 735 73.0 735 73.7 73.5 73.4
AP-04009 3.9 0.7 99.1 98.6 78.5 78.6 734 734 730 734 736 73.5 73.4
AP-04114 3.7 0.7 0.9 98.7 78.6 78.6 735 73.4 732 732 73.6 73.6  73.4
AP-04203 3.6 1.2 1.4 1.3 78.5 785 735 734 733 733 73.6 73.6  73.4
4G 26.0 26.1 25.8 25.8 25.9 9.6 73.2 73.1 73.0 729 733 73.3 73.0
90D 25.8 26.0 25.8 25.7 25.8 0.4 73.2 73.1 73.0 729 73.3 73.4  73.0
03D 33.7 33.4 33.5 33.4 33.4 345 34.4 95.8 95.1 96.5 95.8 95.6  96.0
7)-V 33.7 33.3 33.3 33.3 33.3 343 342 43 95.4 95.7 96.6 95.4  97.0
5886 34.2 33.9 33.9 33.8 33.8 349 347 52 4.8 9.5 95.7 94.5 95.9
C80 33.8 33.5 33.7 33.5 33.6 347 34.6 3.6 4.4 5.8 95.4 95.3 95.8
DRL-62 33.7 33.2 33.4 33.3 33.3 343 342 4.4 3.4 44 47 95.4  97.1
H 33.5 33.2 33.2 33.2 33.2 342 341 4.6 4.8 5.7 49 438 95.8
R85952 33.7 33.3 33.5 33.3 33.3 345 344 4.1 3.0 4.3 44 3.0 4.4

Upper right represented identity of nucleotides of genome lower left showed divergence of nucleotides of genome.
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Fig.1  Phylogenetic relationship between DHV-N and DHV-1 strains.

The relationship was examined by the unrooted neighbour-joining tree.
Numbers at nodes represent percentage of 1000 bootstrap value. All DHV
strains in this study could be divided into two different clusters Group A

and B.
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3A-3B-3C-3D-3'UTR
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Fig.2  Comparison of the VP1 amino acid sequences between DHV-N G and DHV-1 strains.
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Genomic sequence of a new serotype duck hepatitis virus
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Abstract  Objective A strain of highly pathogenic duck hepatitis virus was isolated in south China from a Pekin duck flock in
1999. No cross reaction with type 1 and 3 duck hepatitis virus was found by serum neutralization. We suggested the strain should
be classified as a new serotype of duck hepatitis virus and named it as DHV-N G strain in our previous study. We wanted to reveal
the evolution of this virus in molecular level and gene sequence differences between it and DHV-1 strains. Methods We used
RT-PCR and 5'-/3'-RACE to amplify the complete genome sequence of DHV-N G strain and compared it with other picornaviruses.

Results The genome of DHV-N G consists of 7774 nucleotides excluding a poly A tail of 12 nucleotides. It contains a single
large open reading frame encoding a polypeptide of 2251 amino acid residues. The length of 3" UTR of DHV-N G is 366
nucleotides  which is 52 nucleotides longer than that of DHV-1 C80 strain. Significant amino acid variation was found in the protein
VP1 especially at the position of 140 — 221 comparing with DHV-1. The DHV-N G genome shares 72.8% —73.4% 96.3% -
96.5% and 78.3% similarity with DHV-1 strains Korea’ s and Taiwanese DHV-N strains respectively.  Conclusion The
genome structure of DHV-N G strain is obviously different with that of DHV-1 strains. The homologies of genome among the DHV-
N group are variable therein DHV-N G strain is more homologous with Korea' s strains than with Taiwanese .

Keywords duck hepatitis virus new serotype sequence analysis
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