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Genomic molecular characterization of a highly pathogenic avian
influenza A (H5N1) virus

YONG Wei QIAO Meng-Kai SHI Li-Min WANG Xuan HE Min DING Jie’
Nanjing Municipal Center for Disease Control and Prevention, Nanjing, Jiangsu 210003, China

Abstract: [Background] H5N1 influenza virus can cause severe respiratory infection in human with high
fatality. [Objective] To analyze the virus A/Nanjing/1/2015, a human infected highly pathogenic avian
influenza virus H5N1 confirmed in our laboratory, and to investigate its possible origins and genomic
molecular characterization. [Methods] Whole genome sequencing was performed on the samples of
patient’s sputum. CLC Genomics Workbench 9.0 was used for sequence assembly. Genome homology and
genetic molecular characterization were analyzed by BLAST and MEGA 5.22 software. [Results] The
virus belonged to HS subtype clade 2.3.2.1c. The 8 segments were highly homologous with those viruses
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isolated from domestic poultry in Jiangsu and Zhejiang area and no re-assortment was observed. Molecular
characterization analysis revealed that the amino acid sequences of hemagglutinin (HA) protein cleavage
site were PQRERRRR/G. The Receptor Binding Sites (RBS) was in avian type, however, D94N, S133A
and T188I substitutions enhanced the affinity to human receptors. A 20 amino acid deletion at position
49-68 in neuraminidase (NA) stalk, and a deletion at position 80—84 together with a P42S mutation in the
non-structural protein 1 (NS1) were observed. Several amino acid mutations enhancing virulence and
affinity to human cells in other proteins were also found in the present strain. Analysis on drug resistance
sites revealed the presence of oseltamivir resistant mutation H274Y, and the virus remained sensitive to
amantadine. [Conclusion] The human infected highly pathogenic avian influenza A (HS5N1) virus
A/Nanjing/1/2015 belonged to clade 2.3.2.1c and was avian in origin. The key sites in the present strain
were relatively conservative; however, there were still several amino acid evolution and mutations to make
it more favorable for infecting human. H5N1 avian influenza virus is evolving actively and continued

surveillance is warranted.

Keywords: Avian influenza virus, HSN1 subtype, Sequence analysis
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E 611 A/chicken/Jiangsu/2477/2014 (KP762513) H5N1
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A/duck/Zhejiang/1220092/2014 (KU042713) H5N1
A/goose/Zhejiang/727098/2014 (KU042715) H5N1
A/Hubei/1/2010 (CY098757) H5N1
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A/Vietnam/UT3141311/2008 (HM114608) H5N1
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A/Hunan/2/2009 (CY098750) H5N1
100 Lot A/Anhui/1/2005 (CY098573) H5N1
99 A/swine/Jiangsu/2/2009 (KC683521) H5N1
99|, M A/lJiangsu/1/2007 (EU434691) H5N1
99 M A/liangsu/2/2007 (EU434699) H5N1
A/duck/Eastern China/108/2008 (GU727668) H5N1

—

4 —l()()r— A/wild duck/Shandong/628/2011 (JX534564) H5N1
I A/chicken/Shandong/A-10/2006 (HM172327) H5N1
100 A/swine/Jiangsu/1/2008 (KC683520) H5N1

A/Beijing/01/2003 (EF587276) H5N1
Algoose/Jiangsu/k0403/2010 (JQ638684) H5N1
75 @ A/Nanjing/1/2015 (MF598578) H5N1
100 TooL A/duck/Wenzhou/YJYF33/2015 (KU143481) HSN1
26— A/chicken/Jiangsu/YB7/2015 (MF673390) H5N1
Alduck/Guiyang/3009/2005 (EF124757) H5N1
4100|E Alchicken/Indonesia/7/2003 (GU186742) H5N1
87— A/duck/Guangxi/13/2004 (DQ366337) H3N1
Alchicken/JTiangsu/1001/2013 (KF150633) H5N2

A/chicken/Beijing/11/2013 (KF059331) HON2

100 100 A/chicken/Zhejiang/727079/2014 (KU042724) H5N2
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F 97 | A/chicken/Jiangsu/927/2013 (KP762504) HSN1
78 A/goose/Zhejiang/727098/2014 (KU042773) H5N1
A/chicken/Jiangsu/2477/2014 (KP762514) H5N1
A/duck/Zhejiang/213/2011 (JN646720) H5N1
A/Guangxi/1/2009 (CY098745) H5N1
@ A/Nanjing/1/2015 (MF598580) H5N1
Alchicken/Jiangsu/YB7/2015 (MF673391) H5N1
100 - A/duck/Wenzhou/YJYF33/2015 (KU143396) HSN1
A/Hubei/1/2010 (CY098759) H5N1
Alenvironment/Guizhou/2/2009 (CY098799) H5N1
A/goose/Jiangsu/k0403/2010 (JQ638680) HSN1
A/Guangdong/2/2006 (CY098656) H5N1
A/chicken/Guiyang/2173/2005 (EF124362) H5N1
100 r A/Guizhou/1/2009 (CY098738) H5N1
A/Hunan/2/2009 (CY098752) H5N1

—— A/Anhui/1/2005 (CY098574) H5N1
99 iﬂ A/swine/Jiangsu/2/2009 (KC683525) H5N1
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o Alswine/Jiangsu/1/2008 (KC683524) H5N1
Alchicken/Yamaguchi/7/2004 (AB166863) H5N1
o1y A/Beijing/01/2003 (EF587278) H5N1
62 Alchicken/Shandong/A 10/2006 (HM172244) H5N1
100 — A/chicken/Suzhou/4954/2013 (KP414759) HIN2
L Alchicken/Wenzhow/3330/2013 (KP415375) HON2
Alchicken/Jiangsu/TM55/2013 (KJ426354) HON2
96 —E/chicken/Shanghai/OZQOl5 (KU720448) HON2
84 e Alchicken/Zhejiang/3C37/2014 (KU042590) HON2
———— A/duck/Eastern China/108/2008 (GU727670) H5N1
L A/wild duck/Shandong/628/2011 (JX534566) H5N1

100
0.01
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G 97 A/goose/Zhejiang/112071/2014 (KU042830) H5N1
Al/pigeon/Zhejiang/112089/2014 (KU042833) H5N1
A/chicken/Jiangsu/2477/2014 (KP762515) H5N1
A/duck/Vietnam/NCVD-1584/2012 H5N 1
A/goose/Zhejiang/727098/2014 (KU042831) H5N1
A/duck/Zhejiang/213/2011 (JN646734) H5N1
A/duck/Hunan/S4220/2011 (CY 146703) H5N1
A/duck/Nanchang/9789/2013 (KP288327) H5N1
A/swine/Guangxi/592/2011 (KM028002) H5N1
A/duck/Hunan/S4030/2011 (CY 146647) H5N1
A/Hubei/1/2010 (CY098761) H5N1
905 A/chicken/Jiangsu/k0402/2010 (JQ638675) H5N1
A/wild duck/Shandong/2/2011 (JX534560) HSN1
A/goose/Jiangsu/k0403/2010 (JQ638676) HSN1
63|  A/swine/Jiangsu/2/2009 (KC683529) H5N1
B A/Jiangsu/1/2007 (EU434687) H5N 1
o3 M A/Jiangsu/2/2007 (EU434695) H5N1
—— A/chicken/Yuhang/2/2013 (KP793735) HSN9
61r A/duck/Wenzhou/YJYF33/2015 (KU143309) H5N1
60/ @ A/Nanjing/1/2015 (MF598582) H5N1
A/chicken/Jiangsu/YB7/2015 (H5N1) (MF673392) H5N1
A/duck/Zhejiang/1220092/2014 (KU042829) H5N1
Al/chicken/Hubei/2014 (KT164854) HON2
A/chicken/Shanghai/02/2015 (KU720442) HON2
o A/Nanjing/1/2013 (KC896777) HIN9
A/chicken/Jiangsu/SC099/2013 (CY 146935) H7TN9
Al/chicken/Ningbo/2929/2013 (KP415352) HON2
A/chicken/Shenzhen/1799/2013 (KP414432) HON2
A/chicken/Shanghai/S1410/2013 (CY147023) H7TN9

100 >

53

78 A/Anhui/1 YK RG108/2013 (CY192508) H7TN9
— 100 Al/chicken/Shanghai/SC387/2013 (KM113056) HON2
0.01 A/Hangzhou/1/2013 (KC853764) HTN9

76/ @ A/Nanjing/1/2015 (MF598583) H5N1
Al/chicken/Jiangsu/YB7/2015 (MF673393) H5N1
A/duck/Wenzhou/YJYF33/2015 (KU143439) HSN1
Al/goose/Jiangsu/k0403/2010 (JQ638682) HSN1
A/duck/Zhejiang/213/2011 (JN646741) H5N1
A/chicken/Jiangsu/927/2013 (KP762505) H5N 1
A/pigeon/Zhejiang/112090/2014 (KU042863) H5N1
A/goose/Zhejiang/112071/2014 (KU042859) H5N1
A/Hunan/2/2009 (CY098754) H5N1
9 A/Guizhou/1/2009 (CY098740) H5N1
Al/environment/Guizhou/2/2009 (CY098802) H5N1
A/swine/Jiangsu/2/2009 (KC683531) H5N1
TooLr M A/Jiangsu/2/2007 (EU434698) H5SN 1
981 M Alliangsu/1/2007 (EU434690) H5N1
Alchicken/East Java/UT6031/2007 (GQ122531) H5N1
100 A/chicken/East Java/UT1006/2003 (GQ122435) H5N1
A/Beijing/01/2003 (EF587281) H5N1
A/bar headed goose/Qinghai/3/2005 (HM172470) H5N1
100 A/Bangladesh/3233/2011 (CY088773) H5N1
A/chicken/Guiyang/2173/2005 (EF124513) H5N1
—100[— Alchicken/Guiyang/3055/2005 (EF124607) H5N1
61— A/Chicken/Guangxi/2448/2004 (DQ321157) H5N1
A/wild duck/Shandong/628/2011 (JX534569) H5N1
A/chicken/Ningbo/2929/2013 (KP415353) HON2
A/chicken/Jiangsu/TM55/2013 (KJ426363) HON2
A/chicken/Wenzhou/3330/2013 (KP415378) HON2
A/chicken/Qingdao/004/2014 (KT449655) HON2
A/chicken/Wenzhou/HAYXLGO01/2015 (KU143434) HSN2
A/chicken/Qingdao/1/2014 (KJ683884) HSN2
A/chicken/Jiangsu/1001/2013 (KF150638) H5N2
A/chicken/Shanghai/014/2014 (KP404007) HON2
A/chicken/Hebei/1102 MA/2010 (KJ719463) H5N2

99

—
0.01 2

1 A/Nanjing/1/2015 iR S EE R G H LR
Figure 1 Phylogenetic trees of A/Nanjing/1/2015 virus

. A: HA; B: NA; C: PB2; D: PBl; E: PA; F: NP; G: M; H: NS. “®”friER ABIFH 1 A/Nanjing/1/2015 Jk#5; “m”
FREERIA 2007 V15540 B 2 AR e HSNT Fkk; <A HS WA 2.3.2.1c ZRMBEH; F55 M4 GenBank JFF15, REMHE
i GISAID HUREFH 55 4331 8 EECF IR RGBT TE 1 000 YOS HfESE B 7 S E o b R R RIS
Note: A: HA; B: NA; C: PB2; D: PB1; E: PA; F: NP; G: M; H: NS. “e” indicates the present strain A/Nanjing/1/2015; “m” indicates the
HS5N1 strains isolated from Jiangsu in 2007; “ A” indicates the vaccine strain of H5 subtype clade 2.3.2.1c; Numbers in parentheses are

GenBank accession numbers, and the vaccine strain accession number was obtained from GISAID database; The bootstrap values (%)

located on the nodes are inferred from 1 000 replications; The scale bars indicate the evolutionary distance.
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TRTERR

Strains

RIS,

Cleavage site

Clade

A/Goose/Guangdong/1/96
A/Duck/Hunan/127/2005

A/chicken/Guiyang/3055/2005

A/Jiangsu/1/2007 . L
A/Jiangsu/2/2007 . L
A/swine/Jiangsu/2/2009 . L

A/duck/Hunan/S4030/2011

A/Hubei/1/2010
A/duck/Nanchang/9789/2013 .. I
A/duck/Zhejiang/213/2011 . I

Al/chicken/Jiangsu/2477/2014
A/goose/Jiangsu/k0403/2010
A/pigeon/Zhejiang/727097/2014
A/duck/Vietnam/NCVD-1584/2012
A/duck/Wenzhou/YJYF33/2015

A/Nanjing/1/2015

2 AE#SZ H5N1 73S HA 2R S

P Q R E R R R K K R | G 0

232.1a

23.2.1a

R . . . 2.3.2.1b

R . . . 2.3.2.1b

2.3.2.1c

23.2.1c

23.2.1c

232.1c

23.2.1c

2.3.2.1c

Figure 2 Comparison of HA protein cleavage sites of HSN1 in different clades

e < RINZNL S A HETR S A/Goose/Guangdong/1/96 — 3 ; “~"# M5 A/Goose/Guangdong/1/96 A HLiZ% AN . A 44 FEFR BLK .
Note: “.” indicates that the amino acid in the present position is consistent with A/Goose/Guangdong/1/96; “— indicates the deletion of
amino acid in the present position compared with A/Goose/Guangdong/1/96.

T188I. RISIT. 1282V), $&/m~ HAHXS F i bk ok
ULE &R AE TR ML AR 5 (1# 3).
2.3 HMAFEE NA EAYREBRL ST EBR
TR B RS20
NA 25 SR S R LR AR ARG
A/Nanjing/1/2015 #5710 NA & FASAE 49-68 i
Bk 20 NEIERR, W5 TR EERTEDY 1
NA AT M R0 28 25 P 24 1
5875 H274Y M, Hitth s WA 2507 54, 116 fiky
V, 150 il K, 222 ik 1, FFREARA,
24 HttEREERERNSSW
BB B PN TR DA g S e G AN SN B

IO | (45 RE ) A 25 Pk A 5 B2 . 78
A/Nanjing/1/2015 J5#EHY PB2 & A, 45 627 i 4
HIRA E, REARD, B2 PB2 HEHPHELT
L89V. G309D. T339K. R477G Fil 1495V Ffik;

PB1 & %5 598 1o H Bl P—L 278, 622 i i ¥ S—G
ZRAF; NS1 & 80-84 L Y& LR B, [RIAT
FETE P42S B ; M1 & 14 H 3 N30D Ml T215A
GRAF XS AR Y RRAE — o FEBE b SR BE I B
JIRERMEGR Do MAh, NS1 EFHEE 149 7
R TN R B AR S 20 BE S BT P 2R AR Y g

ks M2 ES 31 ARy S, RAEAENZY
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Strain

A/Goose/Guangdong/1/96

Clade

DQICIGYHAN k\SIEQVDH\{ EKMIVTHAQ DILEKTHNGK LCDLNGVKPL ILRDCSVAGW LLGNPMCDEF INVPEWSYIV EK-’\:PA\DLC YPGDFI\D‘xEE [100] O

AlJiangsu/1/2007 [100] 234
A/swine/Jinagsu/2/2009 ... e [roo] 234
A/Duck/Hunan/127/2005  c.iiiiieen w [100] 231
Alchicken/Guiyang/3055/2005  .......... ... [100] 233
A/Hubei/1/2010 CHooooaool [100] 2321a
A/duck/Nanchang/9789/2013 S [100] 2321b
A/chicken/Jiangsu/2477/2014 CHeooon .L.. [100] 2321c
A/goose/Jiangsu/k0403/2010 CHeovonees .L.. 2321c¢
Alduck/Vietnam/NCVD-1584/2012 H...ooo.v oo L. [100] 232 1¢
Alduck/Wenzhow/ YIYF33/2015  Hooovovvn oo cer anaen . . . L V.G 1001 232 1¢
A/Nanjing/1/2015 N Bovervnn vnens LIPS § V.6, ... Nl [100] 2321c
A/Goose/Guangdong/1/96 LKHLLSRTNH FEKIQIIPKS SWSNHDASSG VSSACFYHGR SSFFRNVVWL IKK}\SA&PTI KRSYNNTNQE DLL\LWGIHH P}\DAAEQTRL YONPTTIYISV [200] O
AlJiangsu/1/2007 ..., e D.Ecvvn viinnnn . . [200] 234
A/swine/Jiangsu/2/2009 ... L. ... . [200] 234
A/Duck/Hunan/127/2005  ....... I. ... . [200] 23.1
A/chicken/Guiyang/3055/2005 -+ ... L. ... e . [200] 233
A/Hubei/1/2010 oo L. ... SN [200] 2321a
A/duck/Nanchang/9789/2013  ....... L. ... .Q [200] 2321b
A/chicken/Jiangsu/2477/2014  ....... I.. ... i [200] 2321c
Algoose/Jiangsu/k0403/2010 ... I.. ... [200] 2321¢
A/duck/Vietnam/NCVD-1584/2012 - -- ... I.. ... [200] 232 1c
A/duck/Wenzhou/YIYF33/2015  «...... L. ... [200] 2321c
A/Nanjing/1/2015  aeeeeen Lo [200] 2321c
A/Goose/Guangdong/1/96 GTSTLNQRLY PEIATRPKV [300] o
Alliangsu/1/2007 L.l K....S... BEESR . Dt i e e E. .ooin Vo ceiiiiinnn I.. [300] 2.3.4
A/swine/Jiangsu/2/2009 WKl S . [300] 234
A/Duck/Hunan/127/2005 oo Kelse - [3oo] 231
Alchicken/Guiyang/3055/2005 ......... I.K...5... © [300] 233
A/Hubei/1/2010 I G- © [300] 2321a
A/duck/Nanchang/97891/2013 ceviieeee. GRS - 2321b
Alchicken/Jiangsu/2499/2014 KT..5.1. . BOOL 5550
Algoose/Jiangsu/k0403/2010 ceiiiees KL S . B0O1 5350
A/duck/Vietnam/NCVD-1584/2012 - ........ .K...S.L - 3001 2321¢
A/duck/Wenzhou/YJYF33/2015 K....S.1. . [300] 2321¢
A/Nanjing/1/2015 E...5.L [300] 2321c
A/Goose/Guangdong/1/96 ECPKYVKSNR LVLATGLRNT PQRERRRKKR GLFG [334] o

AlJiangsu/1/2007 .. K. .S . [334] 234

A/swine/Jiangsu/2/2009 ... K. 5 [334] 234

A/Duck/Hunan/127/2005 ~ «eovvvaen K. ] [334] 231

A/chicken/Guiyang/3055/2005 ~ «...i.es DK . 5. [334] 233

A/Hubei/1/2010 .o K. 5. [334] 2321a

A/duck/Nanchang/9789/2013 ... K. .5 . [334] 2321b

Alchicken/Jiangsu/2477/2014 ... K. .S [334] 2321c¢

A/goose/Jiangsu/K0403/2010 - ...ien K. .5 [334] 2321c¢

A/duck/Vietnam/NCVD-1584/2012 ......... K. .5 . [334] 2321c¢

A/duck/Wenzhou/YJYF33/2015  ......... K. 5. [334] 2321¢

A/Nanjing/1/2015 ... Eoviienns Siiiins oo [334] 2321c

3 MEE HA1 ERRERFFILEXER

Figure 3 Comparison of amino acids sequences in HA1 protein

0 REOIRSFRIR R 2 SRR B AL, PRI RSO IEAAL f. < RUBZALS F SRR 5 A/Goose/Guangdong/1/96

—3(;

“»FH5 A/Goose/Guangdong/1/96 FH L iz &, F AR IR LS .

Note: Grey shade indicates the positions of key amino acids substitution; Underlines indicate the potential glycosylation sites.

@

indicates that the amino acid in the present position is consistent with A/Goose/Guangdong/1/96; “—” indicates the deletion of amino acid

in the present position compared with A/Goose/Guangdong/1/96.

3 WikE4%

AT 5% >R FH 15 38 2 0 5 4 AR — bR N R
H5N1 & ik 5 A/Nanjing/1/2015 JEA7T4FE K4
MR, B ER, WEIREEIES BT,

FOCHEVE I S BB AL 2 R A e R A8 7, U
BEAEAE 23 5 2R — S0 o AU B I RRAE 5 LR BB 1 2
AR R I FEABF TS A, T AR bR e
PRWFEA T AR BEA% IR , R B A 280 A

b

T
iR

2 F43HF, A/Nanjing/1/2015 J58E)8 T HS
R B R 2.3.2.1c KR . HS WAIE &R
B 2.3.2.1c ZR A 2009 AR EF A A 7R
SEEFRATE . 2013 EIEFE RAEILSEE B S
HS5N1 8 R BUE s 2, H PB2 JE[H v BOR IR
T HON2 985, Hop 7 BORIET HSN1 W g, s

1A, RS SN B A M S gt
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#£1 H#ZEHTHNE A/Nanjing/1/2015 FEBURMEME BN EERERAS

Table 1 Important amino acid sites in other proteins affecting pathogenicity and transmission ability of A/Nanjing/1/2015 virus

FE 1 Protein KA & Key sites £ Ffl Function
PB2 L8oV 30 TR A TR e A g )
G309D Enhancing polymerase activity and virus virulence!'
T339K
R477G
1495V
PBI P598L TEBAT % B PB2 2R E627K 7L H) HSN1 R 8 B 52 PB2 76 AR AN H () 2R S MRS 1k,
(LA 5 ke A2t
Repairing the polymerase activity of HSN1 PB2 protein without E627K mutations in order to
keep it easy to infect human cells"”
S622G R R TR SO "™ Enhancing the pathogenicity of the virus!®!
NS1 P42S 1R T 112 Increasing virus virulence!"* 2
80—84 deletion
Mi 149A 149 37 T4 20 RR 1) 8 L0 B H0F90 3 A U i s
Recombinant viruses with 149A have a strong ability to antagonize interferon production!*”
X 1) AN S HSN 955 75 % W 2L 3 4 e 550095 ) T a7 22
N30D The cumulative effect of the two mutations is necessary for HSN1 virus to be highly
T215A pathogenic to mammals

SR R B b R R BlE, X —ErEY
21 R P L AR AR R R ek BT 2 1 v
PR T, B ST, R REE R
PP At R 5 G A LA KRR )BT 1 R 5% 68 vl A%
B, HENENRE PR THRRE RN ZEL,
FORX—IF R HSNT JRd e 12, 80w 1
5, ASHFSE Y A/Nanjing/1/2015 585 8 /N Bedy
e B FITHiH X A9 HSN1 Ji8g, (HAEH: PB2 W&
HRE S, ZA B 2013-2014 AR [E]TTHHLIX
HON2 8 PB2 v Be [R5, i B4R i —
BN PB2 F BIWILA KU T RESN HON2 JidE, Jf
HiX— AR B O T X & 25 b ATy &2
BRI

TEB VBT, HA 2RS4 A
(Receptor-binding site, RBS)IZ MR T 51 % ik 75
e FRe e Bow ) . BRI MEHERE A &
FHEAF . HSNT BN e RBS H 3 41~
G aER IR . 190 B2 E(184-196) . 130
(129-133)F1 220 ¥(217-224)1**), Hh i T 220 FF
FR RS B9 Q2221 I G224S J2 & i B 1 fiE
% 5 b AL 4% B e i EL B 4y 10 DG B D R P

A/Nanjing/1/2015 8¢ 70 FHAE AT R, 1%0%
B HA AP Z RS G P0E A R Q222 il G224
WA KA, RFEE SRR 0-2,3 B
RS IR . (B2, IWNEERIBT LT D94N,
S133A I T1881 AYZ KRR E 4t , Horh D9AN ] LAF%
AR X 8 2R R 0-2,3 TS24 14 S5 RO T 34 5
XN E R R 0-2,6 PRz A s A, i
S133A Fil T188T FY WU i 58 7%t Be A 9 = X MRV
MR a-2,6 P FLAHZ UM S Ak s 2 DA 1 ot
PR E I NGHREIRE 1. ILAh, 7ERNEE HAL
RILFRIT IR AFTE 6 4~ N BUBESAL AL 8, B
g T LAk B e E i) — A EE X, ©
B85 A B vs B3 W R R AL . A AE A AR

FEREAES T 95 2 0 01 2 6 2R S 0 L300 A
i,

T3 — B U B FE S AR D e PR L
F PB2 & 1 H ) E627K, 7E A/Nanjing/1/2015 %%
BRI, AR Y], H5NI jigs: PBI
FEEH R PSOSL B nl LIYEA B E627K 48
%) 9 i R G SR BE SR A I TS 1, B RN RETE
NN rh g S HIRE Ty, 2 AR 5 T N2k
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20 358 A/Nanjing/1/2015 58 PB1 & |
HfETE PSOSL B4, HOR T i sE bR IR AR 3L
Wi Jl. R, PB1 EEAH A S622G fii i, PB2
FE I L89V .G309D \ T339K \R477G Al 1495V
KA NS1 & H) P42S B Fl 80—84 1 i 2
FERRER LI K M1 & [ H) N30D fil T215A &
e, X B GEAR PP E AT DAAE — E R T SR
BB RIBURYE, & TIxm NS B HES
N BIHER

FEXT A/Nanjing/1/2015 ¥ 85 i 245057 55 1953 B
ORI, NA B[P AE7E b2 2 il 30 i 0 25 e
I B 25 W) R T 2 1 52 AR H274Y, BN
Xt BRI PR A R 25 g, M2 B 314
QIR S, REAEMARA, RRIZHEEXS
M2 2 38 38 9 1 0 2B B 251 4 W BE e 4T3 5%
P

H 1997 4 H5N1 &t Bmaes ALK, 1%
) *F'J~Eﬁu;ﬁﬁaﬂéiﬁmﬁﬁ%%iﬂ%o H5
FEH A B S ZARRA NA BB T R4S,
77 HE AN IR BY ) Z2 Fh 8 B B , 40 HSN2 \HS5NS
H5NG6 Fl HSNS %5, 76 & 52 LR, [ K
v H5N1 Dok, 2014 425 H IEIJIIXtHIBETé}jz%
— BN &G HSN6 i fhi], BlJGHES 7R . tmidt . VL7PY
25 i 5 HH B HSNG e 51, 95 AL R ik 50911
AR IS & S5 B SE s 5 A I A R
BUEE R I R B, HS WA B T IE &Ik
WHIE R T, IFAEZF NA WA S,
H5NI ., H5N6 2070 csbpiae b SR A & o
ERFBEIEERS , 1L 2015 4ERM RS T 30 £
2 H5N6 1 . AR AR AR CAERE AL
TR 6 I J2E P R A, (R & T B AT R A IR A
R E R EHE, 4n 2018 4 11 H# M % E H5N6 =3
ﬁ?‘@%{ﬁi@ﬁ*” 2019 2 ALTHRES
H5N1 &g 2019 48 5 s R R
WHE HSN6 R & FEEE %, SPREEY
DI REWERENE L, £—EBRE Lk
TIREEES LR A NI . I, A 2L HRS:

SR AR SN E Fh I S B I W e X S 9
3BTRS A AT RS AS W, B L& B
(AR, T A4 A T T, Sy 942 50 s 114 i
FE PR AR
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