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: PB2: polymerase basic protein 2,
; HA: hemagglutinin protein,

M : Matrix protein, ; NS: nonstructural protein,

5 UL RNA, 10 Hmol/L .
70 C 5 min, 5 min; 5% buffer 4
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; NA: Neuraminidase protein,

www. genomics. org. cn/ Al/ index. jsp

BioEdit 7. 0. 5. 2 ,
Clustal X 1.8 MEGA 3.1
Neighbo# Joining , 1 000
Bootstrap GenBank
, : DQ520841, DQ520843, D(Q520845,
DQ520847, DQ520849, DQ520851, DQ520853,
DQ520855.
1.5
(OIE) .
. : 8
6 SPF ,
PBS L 10 , ,0.2mL/
10 d. : 10 SPF
BALB/c , , 50 BL/ 14 d.

5. 8(logwEIDso/ mL).



6 H5N1 719
, PBS. 2 CK ZJ/ 24/ 05
BSI~
/%
A/Chicken/ Hunan/
2 PB2 999/ 2005(H 5N 1) 9
A/Chicken/ Hongkong/
- PB1 31.4/2002( H5N 1) 20
: A/Chicken/ Hunan/
, PA 999/ 2005(H 5N 1) 91
A/Chicken/ Hunan/
(Ck/ZJ/24/05) HS5NI1 HA 990/ ZE)COSP(HSII\JIT; 99
’ ’ A/Chicken/ Hunan/
\ 80~ 120 nm (1. NP 303/ 2005(H5N 1) 2
A/Chicken/ Hunan/
NA 999/ 2005(H 5N 1) 9
A/Chicken/ Hunan/
M1 303/ 2005(H5N 1) 9
A/Chicken/ Hunan/
NS 999/ 2005(H5N 1) 9
(Ser31, Leu26, Val27, and Ala30) . Suzuki
[11] 4
NS1 5
(aa80~ 84) (Glu92). PB2
Lys627 .Hatta '" PB2
627 H5N1
1 Ck/ ZJ/24/05
.Ck/ZJ/24/05 NSI1 N
2.2 PDZ ( ESEV-COOH) . Obenauer
(Ck/Z)/ 24/05) 8 [13]
. BLAST JHA NA
H5N1 99% . PB1 2.3
A/Chicken/ Hongkong/ 31. 4/2002( H5N1) PB1 ( 2).Ck ZJ/24/05
, 90%. H5N1 HA Gs/ GD/
H5N1 ( A/ Chicken/ Hunan/999/2005( H5N 1) 96, ,HA
A/ Chicken/ Hunan/303/2005(H5N 1)) , Ck/Z7]/24/05 HA
97% ~ 99% . , Ck/Z])/24/ 05 Ck/HN/999/05 Dk/ HN303/ 04 R
( 2. (Bootstrap > 90%).
s H5N1 .NA
,HA HA1 HA2 " HA ( 2, NA R ).
( —/RRKKR—).Ha " M1 PB2 PA NP NSI1
HA NA , Ck/Z)/
Ha ™ 24/ 05  Ck/ HN/999/05 Dk/HN303/04
, Ck/ZJ/ 24105 2,3 ) (2, PB2 PA NP
NeuAcGal NA NS1 , )y, 7
20 .
H5N1 , Pilaipan """ PB1 7 ( 2.
PBI1 , Ck/Z7])/24/05
Ck/71/24/05. M2 4 s



720

53

Dk/GX/380/04

DkAVNM/SB54/05
SR Qa/MYS/630804 8 ek
DIIVNM/568/05 YHEDNGI y
e 7 w1 20304 ViMRa
HA neh S ul | Dvmrsssuos PBI M
THA/ASP-33Y04
Mall DI/VNM/133/04 &
Ck/IZI24/05 € 19 —— Qa/MYS/8300/04
DK/HB2YS
i " I CKHKFY157/03
% 69 GBHQUIVQH/2/05 J— : CKHK/3123.1/02
100 !BH e/ OH/B5/05 ) HKI212/03
M;;ramsm ’ 'I-cwwmsme CKIYN/3T4104
CKWaio/BBVM/0S T—[_ CWqoBEVMTS T DKIYNIB25503
n 99! 4 DK/IDNMSID4 I
i ik - WD 22%605 & 5
k] BHgoose/QH/85/05
OKYNI3T4/04 NI
—r 100 |- QalfSTIgN 105
100 DKIYN/B255/03 rrry R
CRHKIFY157/03 ’5- Rl
6 L DK/VNM/S68/05 9 [ FVP—
% {1 Ck/HK/3123.1/02
r— CkHN/83305 [ MO 2295105
HK/212/03 —
. oP 2 Ck/Wajo/BBVM/05
DKIVNM/SB54/05 LU cuzyuns € g
VNM/3046/04 ¥ —
B4
Qa/MY 51630904 MDK/JX 1853/05 ROY4
VNM/120304 nf ™
98 u " BHgoose/QH/BS/05 67| el Crrinrmaans
64— THA/(SP-33y04 GBHgUI/GH/2/05 S DRIHB/0
[ CKIF /104205 S8 CwFu1042/05 a7 | |—— DKIVNM/568/05
100 — MDk/ ¥/ 1653/05 77— Qal/ST/911/05 L Dk/ST/4003/03
L DW/STI400H03 L DI/5TI400303 CWZY24N05 €
CKIHK/31 4102 L OKHK/31.4102 CKHK/31 4102
Gs/GD//% GSIGD/1/%6 Gs/GDI/%
— — —
0.005 0.005 0.005
2 HA M PBI
8 , Ck/ZJ/ 24/ 05 . , ( 3).
04~ 05 (Ck/HN/999/05, Dk/ 100%
HN303/ 04), PB1 , 75. 0% . ,
Ck/ 7]/ 24/05
2.4 s ,  HA
Ck/Z7]J/24/05
3
/
/
( )
lOg 10 EIDso' mL~ ! / / /
logioEIDsg* mL™ ' logEIDse* mL™'
Ck/ ZJ/ 24105 5.8 8/8(4~9)  6/8(3~17) 0/ 10 1.8 0
, OIE
, 100%
, (HA) 2003 ,
(NA) JA 16 , H5N1
HA 9 NA ,H5N1 ,

[14]



H5N1

721

H5N1
2005) .

151, 179, 186, 190, 191, 220~ 225)

., Ck/Z])/ 24105
(Ck/ HN/999/05, Dk/HN303/04),

2005
( A/ Chicken/Zhejiang/ 24/
HA1 HA2 ,
(—RRKKR —).
(aa 91, 130~ 134, 149,
Gs/Gd/ 1/ 96
20 NA
Ck/ZJ/ 24105
, , HA
8

HA

2004~ 2005
, PBI

B

[ 16~ 20]

[2]

. B

, Ck/Z]/24/05 2004~ 2005
,PBI

[1.17.21]

) ATV

[21~ 23]

LiK S, Guan Y, Wang J, et al. Genesis of a Highly
Pathogenic and Potentially Pandemic H5N1 Influenza
Virus in Eastern Asia[ J] . N ature, 2004, 430: 209-213.
Guan Y, Peiris ] S A, Lipatov S, et al. Emergence of
Multiple Genotypes of H5N1 Avian Influenza Viruses
in Hong Kong SAR[J]. Proc Natl Acad Sci USA ,
2002, 99: 8956-8955.

Subbarao K A, Klimov A, Katz J, et al. Characteriza-
tion of an Avian Influenza A (H5N1) Virus Isolated
from a Child with a Fatal Respiratory Illness[ J]. Sci-
ence, 1998,279:393396.

Claas E, Osterhaus A D, van Beek R, et al. Human
Influenza A H5N1 Virus Related to a Highly Patho-
genic Avian Influenza Virus[ J]. Lancet, 1998, 351:
472477,

Webster R G, Bean W J, Gorman O T, et al. Evolw
tian and Ecology of Influenza A Viruses! 11, Microbio-

[7]

[10]

[11]

[12]

[13]

[ 14]

[13]

[ 16]

[17]

[18]

[19]

logical Reviews,1992,56: 152 179.

Chen H,Smith G J D, Zhang S Y, et al. H5N1 Virus
Outbreak in Migratory Waterfowl[ J]. Nature, 2005,
436: 191192

Liu J H, Xiao H X, Lei F M,etal. Highly Pathogenic
H5NI1 Influenza Virus Infection in M igratory Birds
[J]. Science,2005, 309: 1206.

Hoffmann E, Stech J, Guan Y,et al. Universal Prinm+-
er Set for the Fuld Length Amplification of All Influen-
za A Viruses|[ J]. Arch Virol, 2001, 146: 2275 2289.
Ha Y, Stevens D J, Skehel J J,et al. X Ray Strue
tures of H5 Avian and H9 Swine Influenza Virus He
magglutinins Bound to Avian and Human Receptor
Analogs[J]. Proc Natl Acad Sa USA, 2001, 98:
1118+ 11186.

Pilaipan P A, Prasert C C, Pakapak S,et al. Molecu
lar Characterization of the Complete Genome of Human
Influenza H5N1 Virus Isolates from T hailand[J]. J
Gen Virol,2005,86: 423-433.

Suzuki H, Saito R, Masuda H, et al. Emergence of
Amantadine- Resistant Influenza A Viruses: Epidemie-
logical Study[ J]. J Infect Chemother, 2003, 9: 195
200.

Hatta M, Gao P, Half mann P,et al. Molecular Basis
for High Virulence of Hong Kong H5N1 Influenza A
Viruses[ J]. Science,2001,293: 1840 1842.

Obenauer J C, Denson J, Mehta P K, et al. Large
Scale Sequence Analysis of Avian Influenza Isolates
[J]. Science,2006, 17(311) : 1576 1580.

Guan Y, Poon L L, Cheung C Y, et al. H5N1 Influen-
za: A Protean Pandemic Threat|J]. Proc Nail Acad
Sci USA,2004, 101(21): 8156 8161.

Kawaoka Y, Chambers T M, Sladen W L,et al. Is the
Gene Pool of Influenza Viruses in Shorebirds and Gulls
Different from That in Wild Ducks[ J].
1998, 163: 247-250.

Zhou N, Senne D, Landgraf J,etal. Genetic Reassort

Virology ,

ment of Avian, Swine, and Human Influenza Viruses
in American Pigs[ J]. J Virol,1999, 73: 885 8856.
Kou Z, Lei F M, Yu J,et al. New Genotype of Avian
Influenza HSN1 Viruses Isolated from Tree Sparrows
in China[J]. J Virol, 2005,79: 15460- 15466.

Lin Y P, Shaw M, Gregory V, etal. Avian-to-Human
T ransmission of HON2 Subtype Influenza A Viruses:
Relationship Between HON2 and H5N1 Human Ise-
lates[ J]. Proc Natl Acad Sci USA, 2000, 97: 9654
9658.

Zhu Q Y, Qin E D, Wang W, et al. Fatal Infection
with Influenza A (HS5N1) Virus in Chinal J]. The



722 ( ) 53

New England Journal of Medicine, 2006, 354: 2731+ Implications for Pandemic Control [ J]. Proc Natl
2732. Acad Sci USA ,2006,103:28452850.

[ 20] Fouchier R A, Schneeberger P M, Rozendaal ¥ W, et [22] Kuiken T, Holmes E C, M cCauley J,et al. Host Spe-
al. Avian Influenza A Virus (H7N7) Associated with cies Barriers to Influenza Virus Infections[J]. Science,
Human Conjunctivitis and a Fatal Case of Acute Re 2006, 312: 394-397.
spiratory Distress Syndrome[ J|. Proc Natl Acad Sci [23] Kuiken T, Leighton F A, Fouchier R A, et al. Public
USA , 2004,101: 1356-1361. health: Pathogen Surveillance in Animals[J]|. Science,

[21] Chen H, Smith G J, Li K S, et al. Establishment of 2005, 309: 1680-1681.

Multiple Sublineages of H5N 1 Influenza Virus in Asia:

Isolation and Genome Sequence Analysis of an Avian
Influenza HSN1 Subtype Virus

KOU Zheng"’, LI Yongdong’, LEI Fumin', ZHOU Yanhong', CHEN Shengliang’, LI Tianxian’
(1.School of Life Science and Technology, Huazhong University of Science and Technology/
H ubei Bioinformatics and Molecular Imaging Key Laboratory, Wuhan 430074, Hubei, China;
2. Wuhan Institute of Virology, Chinese Academy of Science/ State Key Laboratory of Virology, Wuhan 430071, Hubei, China;
3. Institute of Zoology, Chinese Academy of Science, Beijing 100080, China)

Abstract: One avian influenza virus (A/ Chicken/ Zhejiang/ 24/ 2005) was isolated from duck in Zhe
jiang province in 2005. Based on the serology test, the isolate was HSN1 subtype. T he genome sequences
were analyzed. The HA gene had a multiple basic amino acids ( —RRKKR —) at the connecting peptide be-
tween HA1 and HA2. Phylogeny analysis showed that the 7 genes of the isolate originated from Hunan
strains ( Ck/ HN/999/05, Dk/ HN303/04) and the PB1 gene originated from that of an unknown avian
strain. Based on the animal test, the isolate was highly pathologic to chicken and duck, but no pathologic

to mouse.

Key words: avian influenza virus; H5N1 subtype; genome; pathogenicity



