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HSREWJMER, HiE A AlZhejiang/16/2006 % BRI 2751 8 B E H BAEFFINZE I 5EMN
MR RIEAT RIS REHL LR . R AlZhejiang/16/2006 K HA FF3), 5 A # H % fl s
X# HSNL R ERZ AL 1L M EERNER XS R R P E AR EANRE
NA X ,1997 F LS BRI B 849~ 68 1 20 NMEER . &4 L JE KKE4E HSN1 B4 K 8
NEE A RS AR ER M KBRS — A5 X, 351996 - 1997 £ FH KRR K HSNL #
WZFAFEERER BE M REROEE F BERE R LT R Y080 35 EHE 1997 4589
EEM. %18  AlZhejiang/16/2006 SR E KM EFHRER AR - HRR, SALERZMBRXEY
HSN1 B Z A E—-EER,
[£88i7] ASRBHKE(HSNT); ERSHE,; A/WIIL/16/2006

Study on the genetic characteristics of the avian influenza virus strain A/Zhejiang/16/2006 LU Yi-yu,
YAN Ju-ying , XU Chang-ping , MAO Hai-yan , FENG Yan , CHEN Yin, LI Zhen , LI Min-hong , SHI
Wen . Zhejiang Provincial Center for Disease Control and Prevention , Hangzhou 310009, China

[ Abstract] Objective To study the genetic characteristics of avian influenza virus strain A/Zhejiang/
16/2006 which was isolated from the case first reported in Zhejiang province. Methods
of A/Zhejiang/16/2006 including eight segments were sequenced and compared on the genetic homogeneity
with sequences of the similar strains provided through domestic and overseas sources. Results There were
11 amino acids showing differences on HA between A/Zhejiang/16/2006 and the HSNI isolates of
neighboring countries, but these differences had not affected the stability of glycosylation sites. In the NA

Complete genome

region,20 amino acids located in the 49" to 68 position were found absent in the isolates obtained after
1997. Eight segments of HSN1 isolates, circulating in the mainland of China in the recent years, formed a
separate branch compared to the strains in neighboring countries and there was also obviously different from
the strains isolated in Hong Kong and Guangzhou in 1996 and 1997. However, several Chinese strains were
close to the Hong Kong strains isolated in 1997 but diffferent from the current strains in the phylogenetic
tree. Conclusion The influenza virus strain A/Zhejiang/16/2006 formed a separate branch with the strains
isolated in the mainland of China in the past years but it presented an obvious difference with the isolates
from the neighboring countries.
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HPEEFS 1997 FHAARBEEBRRESE
TR HSNL B E 4 Lok, 23RBS R Al 2 5
300 41, 2005 4 10 A P Hb 8 RAHGE A BG83
RtE HSN1 #2822 )G, 245 CMER A 25 #,
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TH BN & R HSNL 7% B, ¥4 5
By 4 ) o000 B BF 5T T B AR SE B8 & 7EBSL-3 30 Ky
ZFPANZBEERSEREB AT SESSE, RA
RT-PCR5 Xt EBRT-PCREW 5, 2 B R AP
TRy 17N

2.H5N1 2% F4A Y H . H5N1 HERREBCR
Fi Qiagen RNAeasy Kit, i 7 & 3% 8 5 # 1E,
H5N1 R B EE BT I WaALRE 817
wIt(E 1),

®1 HEORESFBRE HN1 2 EEAWTFEY

# K FFFi(5'~3")

HA HA-F  AGC AAA AGC AGG GGT CTA ATC TG
HA-R  GTA ACG ATC CAT TGG AGC ACA YCC

NA NA-F  CCA AAT MAG AAG ATA ATA ACC
NA-R  GTC AAT GGT GAA TGG CAA CTC

M M-F GCA AAA GCA GGT AGA TRT TGA AAG
M-R CAC AGC ART CTG CTG TTC CTG CCG

PB2 PB2-F CAG GTC AAW TAT ATT CAA TAT GGA
PB2-R  ACT AAT TGA TGG CCA TCC GAA TTC

NP NP-F AGC AGG GTA GAT AAT CAC TCA CTG
NP-R  TAC TCC TCT GCA TTG TCT CCG AAG

NS NS-F  GCA GGG TGA CAA AAA CAT AAT GGA
NS-R  TAT CAT TAA ATA AGC TGA AAC GAG

PB1 PB1-F  CCA TTT GAA TGG ATG TCA ATC CGA
PBI-R  GCC GTC TGA GCT CTT CAA TGG TGG
PA PA-F  GCA GGT ACT GAT CCA AAA TGG AAG

PA-R  GCA TTG CCA CAA CTA TTT CAG TGC

RT-PCR ¥ A Roche /A Al 8 RT-PCR system
1854476 Kit i# 47, R MW & R 5 50 pl, H H 5x
RT-PCRZ #' # 10 pl, ANTPmix (10 mmol/L) 4 pl,
DTT (100 mmol/L) 2.5 pl, RNase 3 &l #] 1 ul,
20 umol/LW £ TSI Y & 0.5,ul, BIEE D
(5 U/pl)0.5 pl,$%3 RNA 10 pl, #ME ddw 50 plo
SR %448 53 50C 30 min, 94C 2 min# 47 ¥ 5 %,
KRG 94T 30 5,51T 30 5,68C 2 min#E474 44,35
MEFGHA 68C 7 min, HE 4T . B8 pl "
WEATHRIK, BT oA R MR R AR B,

3. 343 ¥7: % Big Dye™ Terminator V 3.0
Cycle Sequence Ready Reaction Kit # 1T, PCR F=4)
4tk J5 % ABI-3100 Avant 3 54X | A 35 52 iUF 51
WE . A Mega F4EWH M43 HSN1 &9 8 > B3t
RPN HAT B0, A& B ERE S BR
BB HSN1 AN 75 2% E NCBI /Y
GenBank F#,

5 R

1.A/Zhejiang/16/2006 5 [ 4 b [5] #% B ok 72

HARBHEEZR WHIAATKERES S
¥k A/Zhejiang/16/2006 £ 31 #) PB1.PB2.PA HA.
NP.NA.M(M1.,M2) 1 NS(NS1,NS2)8 I A Bt , i
43 7% 31 & (NCBI B9 GenBank )% %5 2 51 K
EF100817-EF100818 ; DQ643809-DQ643814) ,

A/Zhejiang/16/2006 5 A/Anhui/1/05. A/Duck/
Fujian/1734/05 . A/Guangdong/01/06. A/Guangzhou/
1/06 2L & A/HongKong/156/97 Z ], 7E HA X %
R FHEMES 9 099.8% .99.5% 100 % .99. 4 % Fl
93.2% ,

A/Zhejiang/16/2006 By HA ¥ & L = F 5 K
LRERRKRGL, & Z 1B EEBR, FF & 5 BUR &
BRBRERE, WAL, Bk HA EH226~228
UEAERN QSG,BETBEMBEZHREAMSE. N
HA K& 2R 7] 54 K B, A/Zhejiang/16/2006 5
F—RHEEKFYZH BE REBRH AR
KB HIN1 SHEF LR (K 2),

£2 REXFSEAHEZFMX HSN1 RER

£ HA KR EME R
; 2 OE Mo B
B 8 156 157 171 190 197 243 285 326 338 345
Zhejiang/16/2006 LTPNISDVE KL -

Guangdong/01/06 T
Guangzhou/1/06 O
Chicken/HongKong/282/06 .
Anhui/1/05
Guangxif1/05
Chicken/Fujian/9821/05

Indonesia/01759/06 FSSSVPELTR RA QK
Irag/207/06 FRSSVPETLRAOQEK
Turkey/12/06 FRSSVPELRA QK
Egypt/12374/06 FRSSVPELTR RAQEK
Cambodia/ TP52a/05 FQSSVPELTRA QK
VietNam/HN30408/05 FKSSVPELTRAQ QK
Thailand/NK165/05 FKSSVPELTRA QK

M HA X BB 3B LR ol LU ), RE K
REf HSN1 J% B #k (2004 — 2006 W) P8 &
BURBERFIINSBER) SRHHESEN
A9 H5N1 B3 4K (2004 — 2006 L5 L HH %
PEFBRETSHES RHIER)DHERT —
Ao WAL R E KIS R E R A X
EEURME & W HON1 R E AR 7E HA K E R R
8.156.157.171.190,197.243,285.326.338 FI 345
A NANERR, FEHEER £ 345 fifth
BPHA MM AMWBEERER K, ®E XK
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H5NT B4 8K . HA XX 26 A7 57 28 53 3 R %2 H
BIREEAL AL A B AL, B AT A/Zhejiang/16/2006 #k
7 HA AL F5iEEE NN RS AR E A
M, BA 26.27.39.181.209.302.500 F 559 fii _k#y
8 MHEEALAL A, FEX AR E -

2. M2 HBREEN RS 1 28 : AlZhejiang/
16/2006 5 A/Duck/Fujian/1734/05, A/HongKong/
156/97 7E NA X W R TR 598.7% Hi91.5% , 53],
K B9 A/Guangdong/01/06 . A/ Guangdong/01/01 .
A/Turkey/12/06 . A/ Tncbne/CDC326T/2/06 K9 IF] IR
P BIHN97.0% .96.7% .96.7% F196.7% , FE R4
W BB —4 4 3. WAh, BR Al/Goose/ Guangdong/
1/96 9% % ¥ 1£ 49~ 68 fii & CNQ SII TYE NNT
WVN QTY VN 45,1997 4E LA 5 B HSN1 & BOR ¥
BRBHRENR, TR KB BRERK A ANLNH
W, TR E ARG 2 H M E KX, B NA
X MR AR B D49~68 iy 20 NMEER. BT
X8 NA XEHERR KGR B A/Zhejiang/16/2006 5
HNAMEFESBRR RS 199 FREFLHE X
HI RS 4> B RRAR EL BR AR T 50.58.63 5 68 i I A A
07 45, 5 A/HongKong/156/97 #RAH EL, 82K T 50
AL b HREBAL AL Ao

3. A/Zhejiang/16/2006 5 [ #1775 5 bk (1K) & 2L R
£ 7 . AlZhejiang/16/2006 ¥R 275 8 N F B 5T
FEIR ERKEEA A/Guangdong/01/06 ¥k A K AHE K
B A/Turkey/12/06. A/Indonesia/CDC759/2006. A/
VietNam/105/05. A/Indonesia/5/05 % A/Thailand/
16/04 BRI R HERR 2 F AT L B R LK 3,

#£3  A/Zhejiang/16/2006 5 [ 5 43 55 14 55 5 B

BHBREERERALE(%)
AlZhejiang/ &% 5
16/2006 HSN1

HH B 1 2 3 4 5 6
PB1 99.2 99.1 98.8 99.1 99.2 99.1
PB2 97.4 97.1 97.9 98.0 98.0 98.0
PA 98.2 96.6 96.2 96.5 96.5 97.3
HA 99.4  96.9 96.3 96.5 96.5 96.5
NP 99.1 98.5 98.7 98.7 98.7 99.0
NA 96.9 96.9 96.6 96.6 96.6 96.1
M1 99.0 99.6 98.4 99.6 99.6 99.6
M2 98.8 98.8 93.3 96.6 96.6 94.4
NSt 99.1 94.1 96.0 96.4 96.4 96.0
NS2 99.2 93.4 95.0 95.9 95.9 95.0

55 1~6 43R FE A/Guangdong/01/06 . A/ Turkey/12/06 A/
Indonesia/ CDC759/2006 . A/Vietnam/105/05. A/Indonesia/5/05. A/
Thailand/16/04

4. AlZhejiang[16/2006 ¥R & 5 8 ™ H BL i &
AL L8 X A/Zhejiang/16/2006 #kF H 8 4~
FEWREHAR T T E, WE 1,

W

AR, MAT PR KM AR ESBRESR
TR HSNL, I FEBEELAME R T AR B EE
&, 112003 ~2004 FRBETHXHET VE ZHEE
RIGGEERR, T LASS SRR Bk , TR ML 2R Al b 4k 22
B4, HSN1 R R E I A, XRIEFAE
HBRERIEM R

M HA 8 & Gt # 16 B & 2 7, A/Zhejiang/16/
2006 5 ir4EE M AMY HSN1 FEdk 2 8], K&k B AT 43
WS, F—HUAHTHXNERE R R
FOEWTHEMXWERG AN KNS RRWKRF
HSN1 % ;585 88 2 242005 — 2006 4EPTRIA2E S |
BE . EHEHE PR REFE L EUREPE
JEVE A HSN1 A 355 = B8 2 LA2005 — 2006 &
HRHEMERBRESABRBERIEHRY E, P A/
Zhejiang/16/2006 5  A/Anhui/1/05. A/Goose/
Guiyang/1304/06 B R 55 M BF b e ik, LA
Jb50 2003 4£ 5 ¥ 2004 4E 19 2 Bk H5N1 B 55
B, R 199 E5 1997 FWTRKEFEHY
HSN1(BHEERREMABWR) Bk, X4
5 WHO ZEHLEX HA ARG HEL R 3 MR
REEEEA -3, AT WHO BB —REh 4
BT FRAAE R SRERE —AF#, 75—, X
0 T A/Beijing/01/035 A/Treesparrow/Henan/1/04
PitR XA /NEE. 76 HA SRR L #iLE A
W B bk Al Zhejiang/16/2006/ 5 B E K Ff & ¥
JRFE R (BRALET 2003 F B RRIM ) HXTERE R ESE
SRR HINL BRBRBARLRATTRACDR
BEEREMSEEMEHENE, BERE KERITW
H5N1 8B m B AT ik, I HA XA
NANEERESFADERIAHEF. W& TEFER
K Fifi HSN1 3 4R 0 MURRRRAE , 5 8 30 B &K F i X
MR EFEHEMNER, NEBHLESE
BRI S HSNL R, H HAZERF 53K
E KR WATHRA Z 8 m, TR S B R AN EF
EBRNITRERREAE X,

H 7 B9 A/Zhejiang/16/2006 LA K ¥ 4 E A &b
HSN1 ##k B NA RAUA 88.146 5 235 fir 3 B
&, 1997 LIRT MR ZH A T 4B Ak 07
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Chlcken/lndonesa/ 11/03
Ogldonsll 91/04

Guaugdou
Guangzhou/ 1/2006
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0.005

Chicken/Guiyang/3923/2005
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PB2 PB1

Crow/Osaka/102/2004
Turkey/12/2006
Turkey/Turkey/1/2005
— HongKong/213/03

r VietNam/1203/2004
Vietnam/CL105/2005

T hailand/NK 165/2005 ) ¢
I Chicken/Thailand/1/2004 Indonesia/CDC759/2006 GCh‘C‘Ee“/F‘g‘I%%%“/2°°6
[ Chicken/VietNam/C57/2004 Guangdong/01/2006 CLoE S/I}gh/ e /2005
Chicken/VietNam/11/2005 Duck/Fujian/1734/05 Tlc ﬂf /1 f/%%%
Chicken/Indoncsia/s/2004 ( Zhejiang/16/2006 Bar -headedGoose/Qinghai/S/05
Indonesia/5/2005 Chicken/Zhejiang/24/2005 g
I . ) Turkey/Turkey/1/2005
ndonesia/CDC759/2006 Chicken/Guiyang/3923/2005
HongKong/156/97 HoneKone/136/97 HongKong/156/97
Goose/Guangdong/1/96 e G e o R On/ 1507 L Treesparrow/Henan/1/2004
Guangdong/01/2006 Goose/Guangdong/1/96 — Goose/Guangdong/1/96
0.02 001 0.01
Indonesia/5/2005 Bar-headed Goose/Qm%hal/S/OS Zhejiang/16/2006
NS Indonesia/CDC759/2006 PA Turkey/Turke Chicken/Zhejiang/24/2005
Chiken/Indonesia/5/2004 Turkey/12/2006 Chicken/Fujian/584/2006
Chicken/Yamaguchi/7/2004 Chicken/ ua"ng"g/ 191/04 Guangdong/01/2006
HongKong/213/03 Chicken/Indones(a/5/2004 Chicken/HongKong/282/2006
Chicken/HongK ong/282/2006 Indonesia/CDC759/2006 e <e/Oinghai/s/05
(C}hwkeclnmy(l)%s()%gm% HO% K?ngd//zrx}l%/logsaoos F:ﬂf:yfuﬁggze et
uangaon, atlan:
Zhejiang/16/2006 %)QST/TQ%I%%W%%)SM HonTgl}gl;%g luglfggf 112005
1 allan -
tamCL 1055005 Vietnam/CL105/2003 Thailand/NK 165/2005
Goose/ Thailand/79/2004 VietNam/1203/2004 Chicken/VietNam/C57/2004
errald el L e Chicken/VieiNam/ 11/2005 Vietna m/CL105/2005
Icken/VietNam Chllcken/YamaEuch|/7/2004 Goose/Thailand/79/2004
Duck/Guangdong/DG -01/2005 Chicken/HongK one/282/2006 Chicken/Thailand/1/2004
Duck/Guangzhou/20/2005 Guangdong 01/2 8 VietNam/1203/2004
ar-headedGoose/Qinghai/5/05 Zhejiang/16/2006 ; ;
Turkey/12/2006 Chicken/Zhejiang24/2005 [ Indoricken/VictNam/11/2005
naonesk
Turkey/Turkey/1/2005 Chicken/Guiyang/3923/2003 107 Indonesia/CDC759/2006
ongKong/ Treesparrow/l—%enan%] /2004 I HongKong/156/97
Goose/Guangdong/1/96 Goose/Guangdong/1/96 Goose/ Guangdong/1/96
0.05 0.0t 001

Djibouti/S69INAMRU3/2006
t/123742NAMRU3f2006

Chicken/Indonesia/5/2004

NA

Clade I

Clade 11

Clade HI

J

Thailand/1(KAN -1)/2004
Chicken/Thailand/1/2004
Goose/Thailand/79/2004

Chicken/Thailand/PC -168/2006

Thailand/NK165/2005

Goose/Cambodia/28/2004
VietNam /1203/2004
Vietnam/CL105/2005

Chicken/Yamaguchi/7/2004

-headedGoose/Qinghai/5/05

Bar
Turkey/12/2006
Turkey/Turkey/1/2005

Turkey/Israel/345/2006
icken/Indonesia/5/2004

Chi
ﬁ‘{_Llndonesia/S/os
Indonesia/CDC759/2006

- C

Guangdong/01/2006
Guangzhou/1 /2006
Zhejiang/16/2006
Goose/Guiyang/4030/2005
Chicken/Zhejiang/24/2005
Chicken/Fujian/584/2006
Duck/Fujian/1734/05
Chicken/HongKong/282/2006

:l Clade 1V
7] Clade V

g HongKong/213/03

L— Goose/Guangdong/1/96

HongKong/156/97

0.01

Goose/Thailand/79/20 04
Chicken/Thailand/PC-168/2006
Chicken/VietNam/C57/2004
VietNam/1203/2004
HongKong/213/03
Chicken/Guangdong/191/04

Chicken/Yamaguchi/7/2004

Beijing/01/2003
Duck/Guangzhou/20/2005
Turkey/12/2006

Barheaded Goose/Qinghai/5/
Turkey/Turk ey/1/2005

VietNam/1203/2004
Chicken/Vi etNam/C57/2004
Thailand/NK165/2005
Goose/Thailand/79/2004
Vietnam/CL 105/2005
Chicken/Guangdong/191/04
Chicken/Yamaguchi/7/2004
Indonesia/CDC759/2006
Indonesia/5/2005
Chicken/Indonesia/5/2004
Chicken/HongKong/282/2006
Duck/Fujian/1734/05
Zhejiang/16/2006

A/Zhejiang/16/2006 ¥k 8 4~ F B i 4 3 M kb
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R, BT ISR HSNL f #EAR7E NA X 85K 949 ~ 68
LT NA B HWEFX, ALK T ERKFEESR
FEA0 M B b R T R), LIRAN B HA B B3 N154 B8
FEAAE T AR SRR Z RS BB

# A/Zhejiang/16/2006 # K HoAh Fr BE 5 T 4F 8
H K Ji i #h X ) HSN1 $§ 2 #k A/ Guangdong/01/06
AJTurkey/12/06.  A/Indonesia/ CDC759/2006. A/
VietNam/105/05. A/Indonesia/5/05 45 A/Thailand/
16/04 (LB LIE &, LA R ER LK LS A/
Guangdong/01/06 S K& . (HXF X & 5 B HAR 4
B, FE Ak Z Bl 7E PB1 bk By [ YR R 98.1% ~
99.2% ,7 NP LWy RIRHE K 98.5% ~99.1% , &
M1 b B R U8 2 4 98.4% ~ 99.6 % , 45 9% 3 Bk 22 18]
FXZFRAR, BARE, B ERER S R4
P BE IR TE X 8 B fE] Y R IR B . 5 —Jr i, A/
Zhejiang/16/2006 ¥k 5 A/Guangdong/01/06 # 2 [8]
£ PB2 5 M1 N E AR R EES 5 H97.4%
$199.0% , i A/Zhejiang/16/2006 ¥ 5 A/Indonesia/
5/05. A/Thailand/16/04 # 7 PB1 b B [A] ¥8 4 &
98.0% , 5 A/Turkey/12/06. A/VietNam/105/05. A/
Thailand/16/04 # £ M1 F # [a] P 15 99.6 % .
£ PB2 5 M1 S48 E L, #iiL& sk 5 A E
FMH X R IR N R, RN &
HSN1 ZEAR [ 18 £ 2 {7 4% 5 2 W EH g i
B SRS,

MHE G # 4w Al LLFE B, AlGoose/
Guangdong/1/96 #1 A/HongKong/156/97 ) 8 4~ %
W, 54N HARERILEEAR 5200, HIEEE
Rim, B/ HSNLEJLAERE BA TERAZEA., F
WA R 4 L W HA ' B A/Beijing/01/03. A/
Treesparrow/Henan/1/04, PB2 ' #) A/Guangdong/
01/06, PA 5 M = 9 A/Treesparrow/Henan/1/04,
NP & B A/lndonesia/5/05. A/Indonesia/CDC759/
2006 % T £ 3T AR HY A ) 55 68 8] 9 HSN1 BB, 110 5

Bk TR 4R A/HongKong/156/97 ¥k, iZ B 4 48
NEEBEAFRERA R BEHW R,

AR B ARG LR R 1 B R A b X ) HSN1 &5
Rt & R R AR, B NA K 274 R AR
R, 7 H B R IX 22 I 47 0% B 2R X 2 B RR B 4
KEYRBURN, MM M2 WEERILR P LE
H2005 FMKERE FHAEE RESHNE
P, YL & % B # A/Thailand/ NK165/05. A/
VietNam/CL. 105/05 A& WEHE, 7€ 31 i LA S 3
ERA M No #ob, A& FEEE A/Indonesia/75a/06
LB T 27 i B ViE ABRA, XA EE
TSR T M2 B T8 E WS, B R £& R
B Y T 254D, T AlZhejiang/16/2006 Bk
DURBRIREARGHERBEERA M2 EAE
25~42 fr b#y 5 NEEEBR A B A 26L.27V 30A A
31S, ¥R KA R, RUT AR MR 3T 4 W o e 2
25 5 i 2 SR R I ) 2 25 B ik JE SR AR UK,

2 % X W
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