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Avian Influenza Molecular Diagnostics Tasks

 Molecular-biological characteristics of avian

Influenza virus isolates (typing, subtyping,
determination of potential pathogenicity degree of
virus isolates, nucleotide sequences genetic analysis,
phylogenetic analysis).

* Development of methods for detection and
subtyping of Al viruses on the basis of RT-PCR
and RRT-PCR (development of methods for genome
Indication and subtype identification of Al virus,
primers selection). ,




Avian Influenza Molecular Diagnostics
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Molecular-diagnostic Methods

Universal RNA/DNA Tecan Robotic extraction R-Time PCR amplifier,
extration kit

station Freedom Evo-100 Corbett Life Science
= i S| o
\ - ™.

BIO RAD gel doc video system #B! Prism Genetic analyzers, Pyrosequencing technology,
Applied Biosystems Roche




Avian influenza PCR results

2005 - 2013
Analyzed Poultry | Wild birds Total
Samples 1912 6830 8742
Type A 227 257* 484 (5,53%)
A/H5N1 224 110 334 (69,00%)

* - include H3NG6, H3N8, H4N2, HAN6 and HON2 subtypes




Avian influenza PCR resu

ts (2006-2013)

Period Positive type A results HPAI/H5N1 | Total
2006 145 107 1014
2007 62 55 833
2008 15 (1-H3, 4-H4, 4-H5 -LP) 2 1577
2009 23 (1-H4 -LP) 22 475
2010 29 (6-H3, 4-H4 -LP) 7 587
2011 | 11 (1-H3, 3-H4, 1-H3+H4) -LP - 762
2012 19 (3-HION2, 9-H9) -LP - 921
2013 6 (1-H3N6) - LP - 2002




Avian influenza PCR results (2010)

Poultry Wild birds
R_US$'an Federal | pgsitive | Negative| Positive | Negative Total
district / Country | samples | samples | samples | samples
A/H5N1 type A/
1. Central - 434 3 (1-H4NG6) 37 474
7- H5N1,
2. Siberian - 5 19 (6-H3NS, 65 96
3-H4NS6)
3. North-Caucasian - 4 - 2 6
4. Volga - 3 - - 3
5. Ural - - - 1 1
6. North-Western - - - 3 3
7. Rep. of Kazakhstan - - - 1
8. Rep. of Belarus - 3 - - 3
Total: - 450 29 108 587




Avian influenza PCR results (2011)

Poultry Wild birds
R_USS'an Federal | positive Negative | Positive | Negative | Tpta]
district / Country |samples | samples | samples samples
A/H5N1 type A/
1. Central - 33 - 291 324
11 (1- H3NS,
2. Siberian - 6 3 - H4NG, 1- 162 179
H3+H4)
3. North-Caucasian - 17 - 174 191
4. Southern - - - 47 47
5. Far-Eastern - - - 7 I
6. Volga - 1 - - 1
7. Rep. of Uzbekistan - 12 - - 12
8. Rep. of Tajikistan - 1 - - 1
Total: - 70 11 681 762




Avian influenza virus subtypes identified in °
the Russian Federation in 2010-2011

4-H3N8, 2-
1. teal 15 H4NG, 1- - 7
H3+H4
2-H -
2. mallard 8 H34I\II\|86’ 2 - 4
3. gadwall 4 1-H3N8 - 1
4. wild duck 2 1-HANG6 - 1
5. pintail 2 1-HANG6 - 1
6. pochard 1 1-HANG - 1
7. shoveler 1 - - -
8. great crested grebe 7 - 7 3
7-H3N8 7.
Total: 40 l7_;_|H34+N|_|64 HEN1 18




Avian influenza PCR results (2012)

Poultry Wild birds
RUSS'E_‘n I_:ederal Positive | Negative | Positive | Negative | Total
district samples | samples | samples | samples
type A/ type A/
1. Central - 6 9 (H9) 89 104
L 7 (Excluded
2. Siberian - 30 H5, H7, HO) 211 248
3. North-Caucasian - 4 - 214 218
4. South - 5 - 127 132
5. Volga - - - 62 62
6. North-Western - 6 - 60 66
/. Far-Eastern 2 (HON2) 21 1(HIN2) 67 91
_ 17 (1-H9N2,
Total: 2 (HON2) 72 5-HO) 830 921




Avian influenza PCR results (2013)

Poultry Wild birds
Russian Federal | positive [Negative| Positive | Negative | ot
district /Country | samples | samples | samples | samples
type A/ type A/
1 (Excluded
1. Central - 35 H5,H7,HO) 262 298
2. Siberian - - 3 (1 — H3NG6) 406 409
3. North-Caucasian + ) 378 ) 402 280
South
4. Volga - 1 - 207 208
2 (Excluded
5. North-Western - 17 H5,H7.HO) o8 117
6. Far-Eastern - 175 - - 175
7. Rep. of Kazakhstan - 15 - - 15
Total: - 621 |6 (1-H3N6)| 1375 | 2002
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Avian influenza positive PCR results (2013)

Region Date Specie PCR Notice
Arkhangelsk 24.07 |commongull| M-gene +/ | notisolated
region H5, H7, HO -
Arkhangelsk 25.07 |commongull| M-gene +/ | notisolated
region H5, H7, HO -
Vladimir region 27.09 wild duck M-gene +/ | not isolated
H5, H7, HO -
Krasnoyarsk krai | 17.10 mallard M-gene +/ | notisolated
H5, H7, HO -
Altai kral 20.11 wild duck M-gene +/ | not isolated
H5, H7, HO -
Altai kral 21.11 wild duck M-gene +/ |solated/
H3NG6 KQTR_GLF




Wild birds samples investigation (2010-2013)

Avian Species rFeEEI tl?sotilgle\:/i HPAI/H5N1 is:)/:;l:isé)n Total
1. pigeon 1 - 1 705
2. synanthropic birds - - - 479
3. wild birds - - - 239
4. wild ducks 21 - 2 224
5. sparrow - - - 179
6. crow - - - 149
7. wild geese - - - 148
8. mallard 9 - 4 136
9. great crested grebe 7 7 3 123
10. teal 15 - 7 95
11. bald-coot - - - 39
12. gadwall 4 - 1 37
13. pochard 1 - 1 15
14. shoveler 1 - - 10
15. pintail 2 - 1 2
16. other birds (quail, gull..) 2 - - 502

Total: 63 7 20 3082 9
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Wild birds samples investigation (2010-2013)

Avian arou PCR positive | HPAI/ Virus Total
group results type A | H5N1 | isolation
1. Synanthropic birds 1 - 1 1512 - 49%
2. Wild ducks 53 - 16 519 - 17%
3. Dif. species (gull, quail...) 2 - - 502 - 16%
4. Other waterfowl (w. goose, 7 7 3 310 - 10%
g.c.grebe, bald-coot)
5. Wild birds (unknown - - - 230 - 8%
species)
Total: 63 7 20 3082




Avian influenza PCR results (2014...)
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Poultry Wild birds
Russian Federal | positive | Negative| Positive | Negative | ot
district samples | samples | samples | samples
type A/ type A/

1. Central - 5 - 76 81
2. Volga - 195 - 195
3. Siberian - SI-EE)I(-(;?IUI-C:S)OI 47 50
Total: - 200 3 123 326




AlV H5N1 full genome:
A/duck/Novosibirsk/02/05*
A/goose/Altai/318/05
A/w_duck/Tumen/233/05
A/goose/Chelyabinsk/490/05
A/chicken/Kurgan/427/05
Alturkey/Tula/551/05
A/swan/Kalmykia/540/05
A/pigeon/Crimea/624/05
Alcat/Dagestan/87/06
A/grebe/Tyva/805/06
Alchicken/Krasnodar/19/06
A/swan/Stavropol/0035/06
Alturkey/KBR/42/06
Al/chicken/Dagestan/79/06

. i ] il 100 110 120 130 140
Al/chicken/Volgograd/236/06 TCTACAAT GAGTTCTTTGCCTATCCCCCC TATATAATCT GGGTCAT GAATAGOTGCCCCCCACCCOOTGTTOTTTGCAGCT

A/chicken/Krasnodar/776/07

semermmiansns b bl

A/shelduck/Tyva/99/09
A/grebe/Tyva/100/09

e Mﬂulmmnlwnlu




Genetic line A/Gs/Gd/96

A/mallard/Bavaria/1/2006
L A/duck/Switzerland/VvV389/2006
A/duck/Hungary/11804/2006
— A/mallard/Italy/835/2006
Alturkey/Turkey/1/2005
R/pigeon/Crimea/624/05
—— AJ/chicken/Sudan/2115-9/2006
- A/goose/Chelyabinsk/490/05
L A/chicken/Nigeria/641/2006
L A/chicken/Kurgan/427/05
/swan/Kalmykia/0540/05

Q i n g h a.i Su b I i n e y C I ade 2 u 2 ‘r—AA/Cygnus olor/Czech Republic/10662/06

A/chicken/Krasnodar/01/2006
A/chicken/Domodedovo/MK/2007
A/chicken/Rostov-on-Don/35/2007

Al/cat/Dagestan/87/06

— A/common gull/Chany/P/2006
Algrebe/Tyva/805/06
A/chicken/Krasnodar/300/07
- A/wild duck/Tumen/0233/05
A/Bar-headed Goose/Qinghai/5/05
L A/Bar-headed Goose/Qinghai/12/05
L A/goose/Altai/318/05
] — A/duck/Novosibirsk/02/05
A/goose/Crimea/615/05
{— Al/turkey/Tula/0551/05
L—— A/chicken/Korea/ES/03
] L A/Ck/Indonesia/4/2004
A/Ck/Thailand/73/2004
— A/ck/Vietham/NCVD09/05
L—— A/chicken/Hubei/327/2004
A/duck/Guangdong/22/2002
A/duck/Guangxi/22/2001
A/Duck/Hong Kong/ww487/2000
A/goose/Hong Kong/437-8/99
A/chicken/Hubei/wl/97
A/Chicken/Hong Kong/220/97
A/Goose/Guangdong/1/96
A/Goose/Guangdong/3/97

Alturkey/England/50-92/91

0.01




Only one outbreak in wild migrating birds in Tyva Republic in 2009

(in lakes common for Russia and Mongolia)
A/mallard/Italy/835/2006

L— A/chicken/Volgograd/236/06
Alduck/Novosibirsk/02/05
A/Barheaded Goose/Qinghai/59/05

Alturkey/England/2614/2007 | 2%
Alcat/Dagestan/87/06
Alchicken/Moscow/2/2007

A/crow/Kyoto/53/2004 ‘ r
Alcrow/Osaka/102/2004 ~
A/Chicken/Yunnan/493/05

| 20

A/chicken/Guangxi/12/2004
—— A/Ck/Indonesia/5/2004

A/Indonesia/CDC595/2006
A/Indonesia/CDC1031RE2/2007
| Alchicken/Guiyang/3055/2005 ‘ 233
L A/duck/Guiyang/3242/2005 e

2.1.

A/Muscovy duck/Vietnam/48/2007 | 2.3.4.
A/duck/Yunnan/1126/2006

A/duck/Hunan/1265/2005
“ Al/goose/Guangxi/3316/2005
A/grey heron/Hong Kong/1046/2008

Alwhooper swan/Akita/1/2008
Alchicken/Primorsky/85/2008
—— A/whooper swan/Hokkaido/2/2008
Allittle egret/Hong Kong/8863/2007
— A/great crested grebe/Tyva/120/09
A/bean goose/Tyva/10/2009

A/Goose/Guangdong/1/96

2.3.2.
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HAo cleavage site structure of HPAI
virus isolates H5N1

!

A

1010 1020 1030 1040
GCGACTGGGCTCAGAAATAGCCCTCAAGGAGAGAGAAGAAGAAAAAAGAGAGGACTATTTGGAGCTATAGCAGGT

|

330 340

-

350 360 370

TIGECPKYVKSNRLVLATGLRNSPQGERRRKKRGLFGAIAGFIEGGWQGMVDGWYGYHH

Clade 2.2

PORERRRK-RGLF
Clade 2.3.2



LPAI H3 isolates (gene H) 2010

Alteal/Krasnoiarsk/515/10 H3N8
—A/teal/Krasnoiarsk 1581/08 H3NG6

.1 | | Alteal/Krasnoiarsk/461/10 H3N8
Alteal/Krasnoiarsk/464/10 H3N8

—A/red crested pochard/Mongolia/1915/2006 H3N6

4 —A/duck/Siberia/100/2001 H3N8

A{A/aquatic bird/Hong Kong/399/99/ H3N8

71

Alchicken/Laos/A0573/2007 H3N8
Algadwall/Altai/1328/2007 H3N8
A/mallard/Krasnoiarsk/453/10 H3N8
——AJ/turnstone/Netherlands/1/2007/H3N8
——AJ/Anas plathyrhynchos/Spain/0454/2006/ H3N8

74

83

Al/grey duck/Krasnoiarsk/528/10 H3N8

T

a2 A/pelican/Zambia/01/2006 H3N6

Alteal/Krasnoiarsk/501/10 H3N8
A/mallard/Finland/12072/06 H3N8
70 mallard/Switzerland/WV4060167/2006/H3N5
97 'Alcommon teal/Sweden/1/2003 H3N3
Alduck/Ukraine/1/1963 H3N8

Asian
cluster

Euro-
——— african

cluster

_/

Alduck/Victoria/1992 H3N8
A/mallard/Maryland/1127/2005 H3N8

100 =————A/ shoveler/California/lHKWF1021/2007/ H3N7

0.02

HA cleavage site: PEKQTRGLF

Nucleotide sequences phylogenetic analysis results of H-gene (H3) fragment (721-1084 b.p.)



LPAI

H3 isolates (gene H) 2011

—— Alteal/Krasnoiarsk/515/10(H3N8) \
L A/mallard/Krasnoiarsk/436/11(H3N8)
A/grey duck/Krasnoiarsk/528/10(H3N8)

I

L

L Alteal/Krasnoiarsk/0461/10(H3N8)

L AJred crested pochard/Mongolia/1915/2006
T A/duck/Siberia/100/2001
I

Alteal/Krasnoiarsk/1581/08(H3NG)

Asian
cluster

Alteal/Krasnoiarsk/0464/10(H3N8) >

Alchicken/Nanchang/7-010/2000
A/duck/Tsukuba/18/2008

—  A/gadwall/Altai/1328/2007 _/

A/mallard/Krasnoiarsk/0453/10(H3N8)
A/turnstone/Netherlands/1/2007 T
A/mallard/Finland/12072/06

L

[ —

L— A/common teal/Sweden/1/2003
Alteal/Krasnoiarsk/501/10(H3N8)
—— AJ/Anas plathyrhynchos/Spain/0454/2006

—

Ji A/mallard/Hungary/19616/2007
| A/duck/South Africa/1108/2004

A/goose/Zambia/05/2008 ~ ~

A/duck/Ukraine/1/1963

0.005 HA cleavage site: PEKQTRGLF

Nucleotide sequences phylogenetic analysis results of H-gene (H3) fragment (721-1084 b.p.)

Euro-
african
cluster



LPAI H4 isolates (gene H) 2010

Alteal/Krasnoiarsk/506/10 HANG )
9 [A/shoveller/Krasnoiarsk/1586/08 H4N6
A/mallard/Krasnoiarsk/517/10 H4N6 .
Alpintail/Krasnoiarsk/508/10 H4NG > Aslan
Alwild duck/Vladimir/534/10 H4N6 cluster
Altufted duck/Aktau/1456/2006 HANG
—A/duck/Hunan/8-19/2009 H4N2
100 ———A/duck/Vietnam/OIE-2454/2009 HAN6
—— A/mallardMladimir/446/09 HAN2
——A/duck/South Afr/1233A/04 H4AN8

] Algoose/Zambia/07/2008 Euro-
“ Alrook/Rost8/80/08 Hane ——— african
Aldunlin/Sweden/1/2005 H4N6 cluster

A/mallard/Czech Republic/12652/2007 HANG

"t '—A/mallard/Netherlands/7/2007 H4N2
Alduck/Czechoslovakia/1956 HANG
Alred-necked Stint/Australia/1/2004 H4N8
A/pekin duck/California/P30/2006/H4N2

% Alpintail/Alaska/310/2005 HANG6

0.02

Nucleotide sequences phylogenetic analysis results of H-gene (H4) fragment (745-1143 b.p.)



LPAI H4 isolates (gene H) 2011

A/pintail/Krasnoiarsk/508/10 H4N6
A/shoveller/Krasnoiarsk/1586/08 H4N6
A/mallard/Krasnoiarsk/517/10 H4N6
Alteal/Krasnoiarsk/506/10 (H4NG)
A/w duck/Vladimir/534/10 H4N6
J— A/tufted duck/Aktau/1456/2006
Alteal/Krasnoiarsk/443/11 H4NG6
| Almallard/Krasnoiarsk/444/11 H4NG
—— A/duck/Hunan/8-19/2009

A/mallard/Vladimir/446/09 H4N2
—— A/duck/South Africa/1233A/2004
A/goose/Zambia/07/2008

L Alrook/Rostov/30/08 H4NG
LI— A/dunlin/Sweden/1/2005

— A/mallard/Czech Republic/12652/2007
L A/mallard/Netherlands/7/2007
A/duck/Czechoslovakia/1956

0.02

N

A/duck/Vietnam/OIE-2454/2009 _~

T

Asian
cluster

Euro-
>african

cluster

-~

A/duck/Victoria/2853/2003
A/mallard/New Zealand/1615-17/2004

Nucleotide sequences phylogenetic analysis results of H-gene (H4) fragment (745-1143 b.p.)



HAo cleavage site structure of H4 LPAI virus isolates

HA cleavage site

Isolate seguence
A/swine/Ontario/01911-2/99 (H4NG) KATRGLF
A/mallard/Maryland/1241/2005 (H4N6) KATRGLF
Al/pochard/Buryatiya/1903/2000 (H4N6) KAPRGLF
A/muskrat/Buryatiya/1944/2000 (HAN6) KAPRGLF
A/duck/Czechoslovakia/1956 (H4N6) KASRGLF
A/dunlin/Sweden/1/2005(H4N6) RASRGLF
A/duck/Mongolia/583/02 2002 (H4N7) KASRGLF
A/mallard/Netherlands/7/2007 (H4AN2) KASRGLF
A/rook/Rostov/30/08 (HANG) RASRGLF
A/shoveller/Krasnoiarsk/1586/08 (H4NG) KESRGLF
A/mallard/VIadimir/446/09 (H4N2) KASRGLF
Afteal/Krasnoiarsk/506/10 (H4NG6) KESRGLF
A/pintail/Krasnoiarsk/508/10 (H4ANG) KESRGLF
A/mallard/Krasnoiarsk/517/10 (HANG) KESRGLF
Alwild duck/Vladimir/534/10 (H4NG) KASRGLF
Afteal/Krasnoiarsk/443/11 (HANG) KASRGLF
A/mallard/Krasnoiarsk/444/11 (H4NG) KASRGLF

12



HI9N2 Avian influenza virus subtype -

identified in the Russian Federation in 2012

Isolate Region Date Cleavage site | Hl test | IVPI

A/chicken/Amur/3/12 Amur

(HON2) blast | 0702.12 [PSRSSR_GLF | 1:256 | 0.0

Alpigeon/Amur/22/12 Amur _
(HON2) oblast 27.02.12 | PSRSSR_GLF| 1:64

Moscow

03.12.12 | PAASDR GLF
oblast —

A/duck/Moscow/cons/12




LPAI HON2 phylogeny
(gene H)

Alpigeon/Amur/22/2012
(HON2)

Al/chicken/Shanxi/55/2011
Alpigeon/Amur/22/2012
Al/chicken/Zhejiang/HE2/2009
Alchicken/Shandong/Ix316/2008 h9.4.2.5
Alchicken/Hubei/HWC/2011 e
Alchicken/Guangxi/55/2005
Alchicken/Guangdong/E25/2008
L A/chicken/Baoshan/111/2009
Alchicken/Guangdong/G7/2009
Alpartridge/Shantou/2803/2003
Alpartridge/Shantou/4525/2002
Alchicken/Guangdong/22/2001
Al/chicken/Henan/1/2003
Al/chicken/Shanghai/2/2002
AJ/chicken/Shandong/jn408/2007
A/swine/Henan/4/2004
Alchicken/Shandong/B1/1998
Alchicken/Ningxia/4/99
Alchicken/Shantou/1205/2001
Alchicken/Fujian/SL6/2011
Alchicken/Guangdong/MYS/2011
Alchicken/Fujian/7884/2005
A/quail/Shantou/6794/2004 4.2.
A/duck/Hong Kong/Y280/97 ho.4.2.4
A/chicken/Shandong/JN5/2005
Alchicken/Guangxi/1857/2004
A/chicken/Yunnan/401/2002
Alchicken/Hong Kong/G9/97
Alchicken/Hebei/1/1999
Al/chicken/Gansu/1/99 |
Alchicken/Hubei/C1/2007
Alchicken/Henan/2/98 ho.4.2.1
Alchicken/Beijing/1/94
A/Guangzhou/333/99
A/chukkar/Shantou/469/2002
A/chukkar/Shantou/4350/2003
A/pheasant/Shantou/1578/2005
Alchicken/Hong Kong/739/94
Alchicken/Israel/1475/200309.4.1.4
A/Hong Kong/35820/2009h9.4.1.2

A/quail/Hong Kong/G1/97
—I-:quaillshantou/4850/2003 lho.4.1.1
Alchicken/Iran/86/2005
Alchicken/Iran/B308A/2004|h9.4.1.3

Alchicken/Pakistan/2/99
Alchicken/Gujarat/3724/2004

Alchicken/lran/THLBM863/2007
Alchicken/lIsrael/1525/2006
A/chicken/Pakistan/UDL-02/2005

quail/Hong Kong/AF157/92| ho.3.2

h9.4.2.4

lho.4.2.6

h9.4.2.3

h9.4.2.2

h9.4.1.5

Al
— " A/quail/Hong Kong/A28945/88

A/malIard/MaryIand/798/2007(Nmix)|hg 3.1.2
A/murre/Alaska/44085-155/2006 9.t
A/mallard/Alberta/17/1991
Alruddy turnstone/DE/2576/1987(N5)
Alturkey/TX/4-1-81/1981
A/n-shoveler/Missouri/298/2009
A/duck/Hong Kong/702/79

|h9.3.1.1

A/Duck/Hong Kong/86/76
A/duck/Hong Kong/366/78

Alduck/Vietnam/OIE-2313/2009 h9.3.3.4

A/shorebird/Delaware/554/2007(N1)h9.3.3.3
Alchicken/Korea/S21/2004
A/duck/Korea/SH0909/2009
Alchicken/Korea/S1/2003
Al/chicken/Korea/Al-96004/96
A/Korea/KBNP-0028/2000
A/Bewickswan/Netherlands/5/2007
A/duck/Hokkaido/HY57/2005
A/duck/Hokkaido/9/99
Alpelican/Zambia/13/2009(N1)
A/mallard/Switz/WV3080008/2007
A/mallard/Iran/C364/2007
—— Alturkey/Minnesota/38391-6/95 | h92

h9.3.1.3 |h9.3.1

h9.3.3.1
h9.3.3

h9.3.3.2

e

L A/quail/Arkansas/29209-1/93

Alturkey/Wisconsin/1/1966 |h9 1
Alturkey/California/189/1966 .

h9.4.2

h9.4.1

h9.3

h9o.4




N2

Alchicken/Zibo/B1/2008(H9
_|:|__ AJch/Vietnam/OIE-0056/2012(H9)
A/Guinea fowl/Shantou/630/2005(H9)
AJsparrow/Guangxi/121/2007(H9)
AJchicken/Shaanxi/11/2012(H9)
Al/chicken/Tibet/LZ01/2010(H5)
Alchicken/Shandong/L/2010(H9)
A/chicken/Shandong/N/ZOlO(HQ)
A/chicken/Zibo/LZ/ZOOSg
AJ/chicken/Tibet/S4/2009(H9)
A/quail/Vietnam/4/2009(H9)
A/chicken/Shandong/01/2010(H9)
AJ/chicken/Guangxi/067C4/2010(H9)
AJ/chicken/Shanghai/C1/2012(H9
A/chlck/Zhejhan g/FXK12/2011(H9)
AJ/chicken/S| angha|/02/2012 H9
A/pigeon/Amur/22/2012(H
A/brambling/Beljing/16/2012(H9)
A/chick/Guangdong/WSL11/2011(H9)
AJ/chicken/Hunan/JYZ11/2011(H9)

A/ch/EgyPt/D4907A/201 (H9
Alturkey/Israel/311/2009(H9)
AJchicken/Israel/1067/2010(H9)
Alchicken/Israel/1184/2010(H9)
AJchicken/lIsrael/32/2009(H9
AJwatercoot/Haryana/5844/2005(H9)
AJ/chicken/N101/Iran/2011(H9)
A/ch/Attock/NARC-14994/2009(H9)
AJchicken/Iran/SS6/2010( H9)
Alchicken/Iran/SS8/2011(H
A/ch/Pakistan/UDL-01/ OO (H9)
A/aV|an/lsrael/584/2005(H9
Alchicken/Iran/B326/2005(H
Alchicken/Iran/RZ53/2008 H9)
A/duck/Hokkaido/W87/2007(H10
Alduck/Hokkaldol\N268/2012(H13)
AJpintail/Akita/1256/2007 (H5)
A/mallard/Netherlands/2/2005(H4)
AJspotbill duck/Xuyi/6/2005(H11)
A/gull/Moscow/3100/2006(H6
A/mallard/Netherlands/14/2007(H2)
Al adwalI/Alta|/1202/2007$H5£
duck/Vietnam/LBM300/2012(H10)
A/duck/Hokkaido/238/2008(H9
Alturk/Italy/12vir6607-9/2012(H5)
A/ducklPrlmorle/2621/2001(H5
A/mallard/Bavaria/1/2007(H
A/mallard/Sweden/21/2002(H5)
A/mallard/Netherlands/29/2006(H7
A/Bewickswan/Netherlands/1/2005(H6)
AJgoose/Netherlands/1/2006(H9)
A/duck/Eastern China/05/2005(H11)
Alduck/Eastern China/142/2006(H3)
A/duck/Jiangsu/m234/2012(H5)
A/duck/Vietnam/LBM198/2012(H6)
A/mallard/Italy/4223-2/2006(H5)
Al/sent duck/France/1043/2002(H9)
Alturkey/Italy/1325/2005(H5
AJ/chicken/France/03426/2003(H5)
Alchicken/Italy/312/1997(H5
A/duck/Chiba/5/2007 (H6)
A/duck/Vietnam/OIE-3061/2012(H6)
Alteal/lllinois/100S3589/2010(H6)
AJ/shoveler/California/2810/2011(H11)
A/duck/Tsukuba/28/2005(H6)
A/duck/Korea/A105/2009(H6)
A/duck/Korea/LPM91/2006(H3)
Alchicken/lbaraki/1/2005(H5)
A/chlcken/Talwan/A703 -1/2008(H5)
Alegret/Hunan/1/2012(H
A/duck/New Brunswic 00867/2010(H5)
A/duck/Wisconsin/2542/2009(H4)

3.1

3.2

AJshoveler/Missouri/298/2009(H9
A/swan/Bavaria/15/2007(H5)

—EMUrkey/France/05045/2005(H1 |1
Alturkey/Ontario/FAV-9/2011(H3)

Alch/Egypt/D4 9§A/2012(H9)

N2 phylogenetic analysis
(gene N)

Alpigeon/Amur/22/2012 (H9N2)
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