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Generation of Duck Origin H5 Subtype Avian Influenza Vaccine Candidate
with Heterogenous NA Gene
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Abstract: The aim of this study was to develop H5 subtype avian influenza vaccine with all genes
from avian origin influenza viruses, and provide a DIVA (Differentiating Infected from Vaccinated
Animals) strategy for the control of avian influenza. Sequences encode several basic amino acids
of HA gene from A/mallard/Huadong/S/2005(H5N1,S strain) were deleted. Using reverse ge-
netics system, we rescued two reassortant viruses (rH5N6/F and rH5N2/F) that contained NA
genes from A/duck/England/1/1956 (H11N6, E strain) or A/Chicken/Shanghai/F/98 (HIN2, F
strain) and internal genes from F strain. The two vaccine viruses were avirulent to SPF chickens and em-
bryonated chicken eggs, replicating well in eggs and MDCK cells, while rH5N6/F showed better growth
in eggs. The results indicate that the reassortant viruses are suitable for vaccine manufacturing and being
used as reference vaccine virus against the H5N1 clade 2. 3. 4 viruses in China.

Key words: avian influenza virus; reverse genetics; H5; DIVA vaccine

BB T (AIV) J& F IE B 7 BE A 137 % WENA RS ER T HRBEFRE., TFEEK,
R . R MA R 1 HA Fl NA 43514 16 FFl 9 TE B s i R L R AN R AR i
FhE L Hob, B EUR & WS (HS A1 HT A 78 1 R — . TMRETE R FE R W IR . &

Wi B :2010-11-26

BEEWE IR LT W FAR R BEL BT 4 (nyeytx-41-GOT) 5 [ T i ZE R IE 4 & 11K (973 1K1 (2011CB505003)
fEZ BT KSR (1983, I3 VLR T AL LR, ERNF G RS T W2 LB HEFT » E-mail : wenjunzhang597@139. com
* BINAVEH X F 48, Tel: +86-514-87991416, Fax: +86-514-87972591 , E-mail : xfliu@yzu. edu. cn



686 I G

E ok

42 %

T )5 P e o AT L g/ BT Il A AR b S
BRAHER T3 s ARG 9 HCBTRE T

FIKBTEE N EF S 1) e e 3 (R
BRI FL 3l W) B 1% 1 3 AR bR b E) g 32 R AR
1M HSNT R & i B R LA KB E &
FAAE T AR Z AR K& #4054 % 49 i BOUW 10 0%
LA B ARRIULATRER . KA ISR
TR P B AR — A A BE TR KL 12 W 7 12 A
MG 7 b DX e v AP A BRI S 4K &R
TR M 0 ke PRME S PRLUG L T A SO T ARG B
fifp TR L SRS 0 ok AR v A ) R B AT R L ARG
51 A/mallard/Huadong/S/2005 (H5N1, S #) X}
JERIS HAT i Bos P, 5 H AT B B 7 I # 1) clade
2.3 AJE I — 43 3. R R i) s AL AL XS bR
HA B 359, 3 % % A/Chicken/Shanghai/F/98
(HIN2, F #) 89 N2 M A/duck/England/1/1956
(HIIN6) ) N6 i BL 45 A E & W& - & F 4k
(6 A NES B RIS T NA B3 FAnic . i i
A ER L KR R B & Wi A 2 i Ak fHO5NG6/F
rHSN2/F . DL Sy By i) /K & it % 5 ko 1 922 i 57
{738

1 #MBE5FE
L1 55 . BURL 0 48 i

Wi B A/mallard/Huadong/S/2005 ( H5N1, S
RO 4388 B AR AR b X & W RS 5 A/ duck/England/1/
1956 (H1ING, E #) A [ A4l R 27 gl 1) B 2 B X))
& 1 ¥ ®% = M, A/Chicken/Shanghai/F/98
(HIN2, F ¥) H ¥ & 35 ik kL pHW201-PB2,
pHW202-PB1, pHW203-PA . pHW205-NP,
pHW206-NA . pHW207-M Fl pHW208-NS 4 %
AR . COS-1 Ft MDCK 41 i Fl & 10 % i 4 1f
5 (FBS) ) DMEM #5 3% . SPF 35 It Wy [ 1l 75 &
SPF S48 37 .
L2

1 00 XS 21 40 J 4% 55 5 vk & . AMV R
KB, T4 DNA % # i W 3 MBI 2 wl; Expand
High Fidelity PCR System M H Roche 72 @;
pCR2. 1 vector fl Lipofectamine™ 2000 %% % ix 5|
g H Invitrogen 7\ ) ; Plasmid Mini Kit 1 RNeasy
Mini Kit 1 B QIAGEN 2 %] ; BsmB 1 1 Bsa | %
NYIEEN B NEB 2y 5], TPCK-fi# Ef (Worthington
2AnD) . pHW2000 %% 5 /B H AK€ E St Jude

JLHE B P Webster f# 4 #g
1.3 #JE NA M HA B R/ RiERH

L) RNeasy Mini Kit H#: M S ¥ E ¥rpmEE 1
PRAEW P HEBCE RNA L A 519 12uni (5'-AG-
CAAAAGCAGG-3") [ %3153 & cDNA, 4 2 Bt
PHE S bk HA LR, LB HA RUE AL 3 A0k 2
FER (1 L o (8 A ) Bk e 2 R 1R % A8 O I el
MR (E D, LliF By 1514 : Bm-HA-1 (5'-TAT-
TCGTCTCAGGGAGCAAAAGCAGGGG-3) fl H
A-M-2 ( 5-AGTCCTCTTCCTTCTCTTAGAGGAC
TATTTC-3"), Rl B #4514 . HA-M-1(5'-TAA-
GAGAAGGAAGAGGACTATTTGGAGC -3") il Bm-
HA-2(5 -ATATCGTCTCGTATTAGTAGAAA-
CAAGGGTGTTTT-3)", ] Overlap-PCR ¥ i%
2 B K SHAm J B, DT IE ) . &
BsmB 1 B§V), 5 %% 5 /3 35 84k pHW2000 % 4
BB A% 325K i ki pHWS-HAm., E #% NA K B
(N6) 4% Hoffmann SEi& 14718 N6 3K (78 H 519
BEHEY UL Bsa 1 §§Y). 5 pHW2000 3% 3% 5L 3% ik
ki pHWE-N6'"

# 1 B2 A/mallard/Huadong/S/2005 # HA K B 3 g
REER
Table 1 Deletion of the virulence-inducing cleavage motif in

HA of A/mallard/Huadong/S/2005

R R X AR A

Amino acid sequence

HA A

HA gene .
at cleavage site

A/mallard/Huadong/S/2005 PLRERRRK y RGLF
S-HAm PLREG « - v RGLF

VTR s o O BR A R R 5 . R R SR IR

v . Proteolytic cleavage site; . Denotes deleted amino

acids;_. Amimo acid with mutant

1.4 BEARSHNENK

G302 AN ORL A G AT AN R R PR 5 1
21k rH5NG6/F, 4R &8 5L A it ki pHWS-HAm #l1
pHWE-NA, ¥ 6 BRI iRk B F k. 55 2 H K
rH5N2/F, HA JFki h pHWS-HAm, H 4y 7 4> kL
¥okB F #k, LA pHWS-HAm 1 7 4> Bk 4
S AE R B B BLF Bk 8 A BORLAE Dy FH A X
HRE . COS-1 40 i B T 35mm dish K FE 70% ~
80 % =F BF , ¥ Lipofectamine™ 2000 ¥VE 45 B #4745
Yetoh, 6 h g . L g dish iR TPCK-JgE i, 48
h J5 B dish & — 70 C L REE 1 R, 5], B
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B ERN 10 H AR, 0. 2 mL « &',
1.5 EHRENERREANFETE

BOROR FELEAG IR FALAC, IRYEW HEAT HA R HI
R IEP 1 HA NA FNS JE R T 07 58 30E .
1.6 EAFBSEMEF MDCK 4 £ 6 1

X6 IV v s 5 S T I TR W TR Ak 22 vl (PBS)
Xof M 5 Sy BRE 09 3K R0 2 (rHSNG A rHEN2) 55 1
ARIR B IATRGBE . 20 B LLAH R A HA B 05 75 7
BEW AN 10 H % SPF XY IR PR ZEJEE . B 35 CHE3R 3 d
JE B E HA S R IR B VR A7 T — 70 C,
T EIDs, 052 - 31587152 % Reed-Muench 35,

MDCK 4 Jitl 955 2 & il : MDCK 48 g 76 1026
DMEM s, 2 90 %~ 100 % I FEA T R 36 R0, LA TEHT
AR T DMEM 7 8 SR ¥R, FIAR R HA B 07 5% 75
i B A MDCK 20 M 502 B INA W BE 2 g » mL!
TPCK-Ji#fiff .35 C1EF% 3 d Jg B il HA &4, Jf
Wtk B3 VRAET —70 C L HF TCID, e,
1.7 HHERSIBEMBHER N

XF 2 ETDs, i B2 1 96 B PR WA AT 10 % Lu i
B RS 10 H % SPF XSGR, & R4 0. 1 mL, 2% Fb
J& 48 hid XSRS T 1% B » UL Reed-Muench #3158
SFE50 VoG IRFET I L8 SRR R EE D L ARAG A I B8
FERE (ELDs ) . 75 &4 10 2 SPF 38 F F # ik B0
82 (IVPD [ 22 . 85 40 #% rH5N6/F rH5N2/F Fillf
BE S BRAR BT 43 501 LA [6) A o 7] £ (10° ETDs, ) i ik
FA LLTCTR PBS 1 20/ A B B, 4% 10 d 5
Kid s & BT 1H ol . 18 TVPIH

® 2 SHRREHRS I EEHIKE

Table 2 Hemagglutination inhibition of S and reassortant viruses

1.8 MEURBERPSH

40 W7 H i H5 & i i BA 1 i RS ¥ 4
A4, 12 ANATES 0.5 mL PBS, Mi%h 3.4 41
WLRIFESS 0. 5 mL 2K 3 i FL 7 2% 15 (Oil-rH5N6 /F
1 OIl-rH5N2/F) 2 5 pg HA . 4 2~4 410
WP G g8 i 3 JR] s 4 300 SR SR I VROARE A% 43 B3 1L L F
HI & 5%, 38 L 10" EID;, ) &= 1% A/mallard/Hua-
dong/S/2005(S) #E bk i S sl IR B R M. 6 14
M5 E 45 0. 5 mL PBS fE N BIME 0 B, W5 & 9 A5
TN RS 14 d,

[l LG J5 3 J8 Bt rH5NG/F A1 rH5N2/F (1)
W 1M 7 5 2003—2009 4F H5 3p 76 &5 3 J8k 43 B ik S 928
WS H AT HI5 204 25 4190 2 i B I ik

2 & R
2.1 AREBRERREESH

U M & R (HPATV) H5N1 9% 75 el it
b, B4 T L F clade B HENT 5 75 76 38 [ H 2
WL AT R .Stk HA 53 clade 2. 3. 4 Jj 8 i3t
1% 56 ZAIE . RUIHAE clade 2. 3. 4 75 HA RLF
s AL AR ME (B D . RL S 9 8 K36 1E Ry S T il
£ BT I . X 2003 4F 2 2009 4E 43 B B A A & TR
H5N1 5 8 35 45 B 2 04 o %8 90 1 8% 2R, 5 clade
2. 3. ABEMR B RE-5 Pl HI R 528 . 76 7 log,
PL b5 clade 7 B fk S RE-4 $1J5 B HI 8% 4%
i 76 5 log, AT . 45 RN SHRTE clade 2. 3.4 5
B B R A bR R (R 2.

LN PLIMTE Antisera

Antigen Anti-S Anti-rH5N6/F Anti-rH5N2/F
A/mallard/Huadong/S/2005 8 8 8
rH5N6/F 8 8 8
rH5N2/F 7 8 8
A/Duck/Anhui/1/2006 (RE-5) 8 8 8
A/mallard/Huadong/1k/2005 8 8 8
017-4 7 7 7
0301 8 7 7
1209 8 8 8
0909 7 7 7
A/chicken/Shanxi/2/2006 (RE-4) 5 5 4
A/chicken/Huadong/4/2008 3 3 3

a. RE-4 f1 RE-5 R 5% bk K& PL )5 ; rtH5NG/F F1 rH5N2/F Sy 1 41 % 1 % #F ; A/ chicken/Shanxi/2/2006 1 A/chicken/
Huadong/4/2008 J& T clade 7; 4% 6 #~ 2003—2009 £/ Bk, 5 A/Duck/Anhui/1/2006 ¥ J& clade 2. 3. 4

a. RE-4 and RE-5 were inactivated antigens of reference vaccines; rH5N6/F and rH5N2/F were reassortant viruses; A/chick-
en/Shanxi/2/2006 and A/chicken/Huadong/4/2008 belong to clade 7; another 6 strains which isolated from 2003 to 2009 and

A/Duck/Anhui/1/2006 belong to clade 2. 3. 4
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Alchicken/Yunnan/Q16/2007
A/Agoose/Jllln/QD24/2008
duck/Anhui/QD2/2008
%énhllil/F1 /200? 1734/05
uck/Fujian
A A/mallard/Huadong/S/2005 =iy
A/Guangzhou/1/2006
B A/duck/Liaoning/Q1/2009
= —A/goose/XirR'i/ang/Q /2008
T /3083}%%%%”|I|n/Q23/2009
uck/Guiyan
T hpmieichas | et
oose/Guangxi
locorsNinmanitiouaes | o202
s uck/Hunan
— 1 A/duck/Hunan/149/2005 | cade 231
wr— A/bar-headed/goose/Qinghai/12/2005 ‘clade22
o g A/bar-headed/goose/Qinghai/1A/2005 '
A/chicken/Korea/ES/2003 | .4e 25
L A/crow/Osaka/102/2004 '

{ A/chicken/Indonesia/11/2003 clade 2.1 1
Alchicken/Indonesia/7/2003 o
L ) A/Indonesia/CDC594/2006 J clade 2.1 2

A/Indonesia/CDC596/2006
a4z A/Indonesia/CDC1046/2007
Wnesia/Z%H/ZOOG
o A/Indonesia/CDC940/20086...

A/chicken/Yunnan/115/2004
L A/duck/Guangxi/13/2004 | clade 2.4

78] A/Hong Kong/213/2003
% A/Thailand/16/2004
% A/Viet Nam/JP14/2005 clade 1
" s=[— A/Viet Nam/1194/2004
“L— A/Viet Nam/1203/2004

A/CK/HK/YU22/2002
= A/CK/HK/YU777/02 (Lc'ade 8

— A/Duck/Guangxi/2775/2005 | clade 9
¥L— A/migratory duck/Jiangxi/1653/2005

wr A/Duck/Guangxi/1311/2004
—{ A/Duck/Guangxi/2396/2004 ‘ S

B A/Duck/Hubei/wg/200
A a0s~ | clade s

AlBeijing/01/2003 _
—“LLNchlcken/Hebell326/2005
L] i A/chicken/Shanxi/2/2006

—— A/goose/Fujian/bb/2003 clade 4
A Chicken/Hong leoncigy e aig 23712000
ICKen/Hon on .
—_ " A/Chickenftong Kong/891 1/01 | ¢ade 3

A/goose/Guangdong/1/96
o0 Ag/Hong Kong/156/97 clade 0

clade 2.1.3

clade 7

—
0.005

B =Y (AR T @ w0 R BT 8 bk . 5048 & AR A9 238 i MEGA4 H Neighbor-joining H' ¥ p-distance £
A @t

Closed triangle (A) represents our isolated strain that used for constructing vaccine viruses. The phylogeny were produced
by Neighbor-joining analysis using the p-distance model in MEGA 4!

B 1 A/Mallard/Huadong/S/2005 5 H & H5N1 H#k HA EFE M E & £ #4LH

Fig. 1 Phylogenetic tree indicating the relationships of A/Mallard/Huadong/S/2005 HA gene to other HSN1 viruses

2.2 pHWS-HAm 1 pHWE-N6 RiZHE R E pHWS-HAm fl pHWE-NG6,
SR TE R HA SR M 24 3% 2208 M 2 Ik TR 9k 2.3 28 REHARRBBESNTE
MBS B AR SR R RN G(FR D . E M MUy 3§ F SPF XL, rH5N6/F #l rH5N2/

N6 F Bt PCR 0 77 % 8 (R0 . o) @ik FIRBEM HA RN 20518 9 log, M 8 log, . HI il 4
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5 HS WAL G ¥ 7 log,) s HILH3 A HY
WAL B M. F/HINZ2 8 Jii ki BH 1 X B = A= i 1A
HONZ S 78955 5 . 7 02 RE B 1 o BE A A i 28 995 5 7
A . rH5N6/F f1 tH5N2/F B JR 48 Wi 76 SPF 3%
WerpiE 224l 10 40, HA R . xF 2 MR EE 4106 5
%10/ HANA fI NS P45 R ER. KN
¥R kAR ok B WU AL A 7 .
2.4 EHARKSEGEF MDCK 4 h o EiEE
FAR ] (9 J7 36 0 2 7 E 419% #% rH5N6/F il

®3 BEARSHME(HA)FERLHE

Table 3 Hemagglutination and infectivity of reassortant viruses

rH5N2/F 7£ SPF ¥4 ik #il MDCK 41 fitg | #2551 %
JEGGR 2), 2 BRE AN X B 75 T8 & W
HA R Fg g (CEIDs ) 3 B . E1Ds, 25 S £ 1,
rH5NG6/F 76X it i i) %56 fig 01 W1 i & F rH5N2/
F. O %3k 80X Tl 4k 24 7= /9 225K 76 3
TPCK- B (1 45 4 T 5 2 ¥R 75 ¥ g 98 78 MDCK 4
ffrf BB, HA 200 H XS IR K. HA ZLf Fn
TCID:, Z5 R 28, 2 M7 MDCK 40 g F i) %
B RE I AR (FR 3) .

x4 MDCK 41 ity
3 7 el Eggs’ MDCK cells"
Virus Passage history® Logi, Logo
HA (log,) HA (log,)
EID;, /mL=+s TCIDs, /mL=+s
rH5N6/F Cl1E2 9 8.53+0.15¢ 7 7.434+0.21¢
rH5N2/F Cl1E2 8 7.7+0.1° 7 7.367+0.45¢

“ CLEZ : 4R 2R84 COS-1 4N #RBOF e X MR A% 2 £s ™ T B T BE M2 BB 95 © P<<0. 01 3RO 2 #RJ 3 19 EIDs,

JE 22 S B 50 RN 2 Mol s TCIDs i B 22 5 A %

“ C1E2:yielded by transfection in COS-1 cells and two passages in eggs; ™ Substrate used for titration; “ P<C0. 01 compared with corre-

sponding EID;, titers of reassortant viruses; ¢ P>>0. 05 compared with corresponding TCIDj, titers of reassortant viruses

2.5 BHEBHRIBAEEF SPF B BH

o B & I B B R AT AE 24 ~48 h N EUE
MR, HFAE R T S BN 2 MR EE 410 7 DAAS [R) A R
JEREFIGIRS , R 7E 48 h L S AR A] A 4 A iR
BT, MW B LA B G IR K SE -, ELD;, 4%
R 4,

fE IVPLIK K p, BP A AU R S HRALXSAE 2 d N
SHBRIRACT 1M 2 MRE AL R AR 7E 10 d WY
PR LB R, ES BT (R 4) . L5 R EE 2
PRE 4R A AN TR AR Stk e 4 2 TR,
Xf SPF X A S0 .
2.6 EHRSHREERERRIPUR

H A RS R BRI 2 R SO I AR
VAN T LA S BRE N HA {44 (%) 8 41 %5 % rH5N6/F
M rHSN2/F 7ERS R Y 1 S e PR 3 3001 . fE s fa
21 d,2 Bl 15 B2 1 G BE W8 34 R T8 I BT iR
WD,

FEUCEE G 1) 14 d WS A DY o i 4 35 A7 0
IR SR B R R A F R AL AE A~5 d 23

FETZ(K 5) . LA ESR IR .2 BRI A5 KIS S | 1E
RIS A DA 25 50 ) S R P R

x4 FEXWEEI SPF B Y HE H

Table 4 Virulence assessment of viruses in embryonated
chicken eggs and chickens
W B ELD;,

) IVPI
Virus (log,, EID;, /mL)
A/mallard/Huadong/S/2005 <—1.7 3.0
rH5N6/F =>6.7 0
rH5N2/F >5.8 0

DL 29 7 rHO5N6/F fil tH5N2/F k40 %8 Ji
45 B TS L3R L X 2003 Z 2009 4E H5 43 B Bk E 4T
I eI S W EAH TS clade 2. 3.4 & RE-
5 1 BN BE AL o AR 7 logy VA B 5 clade 7 BB
K RE-4 (14 520 3 BE 3R AN 8 T 5 log, (R 2) . 45
FFW] .2 BRELUKFTE clade 2. 3. 4 Tk B AR
LSRNE7WER Ave3 o
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Table S5 Protective efficacy of reassortant viruses vaccine in ducks

ik HI % £ (log, +5)° 05 B A (dpo)©
Group HI titer against S (log, *s) Survival/total(dpc)
Oil- rH5N6/F-C 6.6+0. 84 10/10

Oil- rH5N2/F-C 6.37+0. 48 10/10
PBS-C 0 0/10 (4-5)

* C;A/mallard/Huadong/S/2005 (H5N1, S, clade2. 3. ) Btk L 107 EIDs, (I H| B> %5 3 . UL ST, RE 4

4110 2MS Ry i3 AT HUAGD ;¢ dpe. B35 B [l (D

= C;challenged with 10" EIDs, A/mallard/Huadong/S/2005 (H5N1, S, clade2. 3. 4); > Sera were collected from 10 ducks at 3

weeks p. v. for HI antibody detection;  dpc:days post-challenge

3 3 8

HENT E 78 65 i J A the 55030 [l oA %o % 8l 1 %
THRETHR .. 5 BE LA 6] 3 X ] A [6) J5 ) i
b, 76 R EH K AR B AR & R AEAE 2 Fh clade B Y
H5NT 7 R & g & i g Jr b X A7 i HS
RSN 75 £ N clade2. 3. 45 OB fE K R
(078 A R 596 1 O B0 A8 Fh A 56 L i DA 3ok 4% F
A3 B X6 T T AR B SR PR R AR DG B 1Y . A B ST I R
B HA fL{&E: 8k S ¥RAE clade 2. 3. 4 H5NI1 i JE&HH
B o B AR A 0 5t A% B R A e M ORAIE T R Y
A KGR S clade 2. 3.4 H5NI i B #
BA ARG 1 B VT e

B8 Al AT 5 B bk rHON2 F1 rHENG6 5 347 1Y
PRk HA IR H NA W R [R] . ifi 375 27 W 0 psf
ARG REHAR NA WA fTE B o B SR8,
16 fft HA EEVFT 9 Fb NA R ] LUE i 1 3% 2 7
X, g b, HA f NA #] DL AR A
HAE 2 144 B HRRA — L miF e 4 G &
AR T A (n HEN2 5k HENG) &, H 4R
HA R NA 9§ #8 B A Ry ER & HA it
Pt B E S . R B A 5 B R R E R A HA E
HARYEM . B, & A 55 NA S8R IG5 1k
AV WA & 1N, Fe e rH5NG 2 1 . IV 7 I
DE) N6 A, gk U8 B R 2l e i 7 4
W ) N1 f 0 R A 0 B R T B R AR . HOET.
] 38 4% H2 AR SR — B A2 R NA 7314 10 9% B AR 19
AR AT LAy P s A 5 B R AR HA A (R
A NARFEMEMAREE. 5] A NA o Firid#y DI-
VA(Differentiating Infected from Vaccinated Ani-
mals) JE i A SR, He i 32 B [ 2 H A B X

NA [ 17 27 38 56 DA G Bk 3 [ (Fetuin) R R,
AU, AH f i Bk Y PR 2 2R I ) (ND
G A 2 CA-F 3 2 I i) -o-d-N-2 ik # 48 & R
(MUNANA) (Sigma, St. Louis, Mo. J/ENIEY,
AL NI i fosek

JEWFRTEA = RGP ) BRI E T IR
A AU ER 7 B R T AR LA R A
FERES) . 2 BREZHE rHONG Al rHONZ 75X JIE Al
MDCK 2 Jif 54845 1 %5 /5 03 B2 . B A T 30 ik
5 MDCK 41 fg 5 %4 77 R G 197 77 . rH5NG6 B 7E
SPF A% i o (4 3 B2 55 T rH5N2, JiF L, rH5N6 A
A EA TS AN E . A HRGE S RN HA
ANA DIy RE 4 M e e T AR XS IR b i %5 e
T3 MM AR AL R P, B89 1 S HAm 5 E-N6
(4 D) BE -4 1k L F-N2 S 47, 3R A5 T 5 i 0 X iR %
BT B

AR T B A BT 35 MR, 5 1 00 8 PR T 2 X Bl i AL
AU WRFAE . EHE S EANH M HA SEH 1T
TR A A L B TG 1 R G B T AL
(A AP S TR L ol I 2 A o7 2 A 0 M & U
BRIRFIE . X9 IR BOR 15 R L 5 AN LUK R
BE S NS IR, EE A R O AN BB I, AR
OIE (%5 i . 5 209 1% 4F SPF X8 A E0% /1 (IVPD 2y
0. DL LSRRI, 2 bR 2490 5 39 45 5 IR B0
U B 1 2 AR

A rHONG il rHEN2 71 G2 8 J5 R 4L 1Y
PG 5 B4 S bR R E 20 9% 5E 1Y HT 3 B AE 0L, 3%
B AR SO B TR B PR . Ak X
AL Y P v )RR AT AR 5 oA L e
clade2. 3.4 H5N1 W2 & i B 8 (£ 2), o T &
4199 7 B A AR AF i PR A ek

WK E 58 5 A K& DL SO L s i B
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