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Ministry of Agriculture of Russian Federation
Federal Services for Veterinary and Phytosanitary Surveillance

Federal Governmental Budgetary Institution
Federal Center for Animal Health (FGBI ARRIAH)

Al related activities in ARRIAH

Victor N. Irza, DVM
Laboratory for Epizootology & Monitoring, Head

E-mail: irza@arriah.ru
www://arriah.ru
Tel/lFax: +7 4922 26 18 67

Tel: +74922 26 19 88

Summary on HPAI epizootic
situation in Russia

« HPAI outbreaks (237 in total) have been reported in 24 regions
of the Russian Federation

2005 - 117 (10 regions)

2006 — 93 (16 regions)

2007 — 23 (5 regions)

2008 --1 (1 region)

2009-2 (2 regions — only wild birds)

2010- 1 (1 region- only wild birds)

2011-2013 — no cases, no detections
¢ ~ 3,0 million birds died/destroyed, 9 commercial farms affected
« No human cases, nevertheless cases in Mammals (cats)

e All Russian H5N1 HPAIVs isolated in 2005-2007 belonged to
clade 2.2., since 2008 to clade 2.3.2. (2.3.2.1)
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HPAI affected territories in Russian Federation in 2005-2008

Avian influenza in Russia in 2005-2008
Control measures

* Quarantine, depopulation, disinfection

» A ring vaccination/revaccination around
outbreaks

» Vaccination of poultry and other captive
birds in zones of high risk since 2006 with
oil-based killed vaccine H5N1

» Since 2010 vaccination funded by federal
budget is limited by earlier affected
territories in Siberia, South of RF and Far
East, not all the country
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Vaccination poultry in backyards
and open-type farms

2006 — 106 million birds

« 2007 -97,9
« 2008 - 82,3
« 2009 -78,9
« 2010-59,4
- 2011 - 30,07
« 2012 - 22,8

Highly Pathogenic Avian Influenza in Russia
(domestic birds, 2005-2008) .
No outbreaks, no detections in years 2011-2013 |~
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National Reference Laboratory for Al and ND
Animal facilities unit for challenge trials (BSL3)

Other Activities

» Development of new vaccines and studies on
postvaccination immunity in some bird species

« Sera and antigens production




Wild birds samples investigation (2010-2013)

Avian arou PCR positive | HPAIl/ 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. Wild birds (unknown - - - 239 - 8%
species)
5. Other waterfowl (w. 7 7 3 310 - 10%
goose, g.c.grebe, bald-coot)
Total: 63 7 20 3082

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

. . PCR positive HPAI/ Virus
Avian Species results type A AlV subtype H5N1 | isolation
4-H3NS8, 2-
1. teal 15 H4NS6, 1- - 7
H3+H4
2-H3NS8, 2-
2. mallard 8 HANG - 4
3. gadwall 4 1-H3N8 1
4. wild duck 2 1-H4N6 1
5. pintail 2 1-H4N6 - 1
6. pochard 1 1-HANG6 1
7. shoveler 1 - -
8. great crested grebe 7 7 3
7-H3N8 7.
Total: 40 7-HANG H5N 18
1-H3+H4

2014/9/19



Antibodies detection in wild birds in 2011-2013

A Subject of RF Virus type/ Species HI titers, log 2
Astrakhan H5 / teal 4
H7 / rook 4
Tyva H5 / grebe 5
H7 / grebe
H7/ gadwall 2-3
H7 / gull
H7 / Cormorant
Kabardino-Balkaria H7 / pigeon 3
Altayskii Krai H5 / wild duck 2-3
H7 / wild duck

HIN2 Avian influenza virus subtype
identified in the Russian Federation in 2012

Isolate Region | Date | Cleavage site | Hl test | IVPI
Alchicken/Amurskil/3/12 | Amur | 47 o) 15 | pSRSSR_GLF| 1:256 | 0.0
(H9N2) region -
Alpigeon/Amurskii/22/12 Amur 27.02.12 | PSRSSR_GLF| 1:64 i
(H9N2) region
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International boundary
—-— Province-level boundary
*  National capital
®  Province-level capital
Railroad
Road

Lambert Contarmat Conic

H5N1 introduction to Russia
June 2009, June 2010
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A virus H5N1 genetically similar to 2008 Far East strain was isolated from
wild birds found dead in Ubsu-Noor Lake, Republic of Tyva in June 2009

=
e

and June 2010

Wild birds sampled in Republic of Tyva. Ubsu-Noor Lake,

Ne Bird species English name

1. Cepwlii rycs (Anser anser) Greylag Goose

2. Cepast yrka (Anas strepera) Gadwall

3. Kpacuonoc. ubipok (Netta rufina) Red-crested Pochard
4. Yomra (Podiceps cristatus) Great Crested Grebe
5. Yomra (Podiceps cristatus) Great Crested Grebe
6. Cepas yrka (Anas strepera) Gadwall

7. Bakuaan (Phalacrocorax) Cormorant

8. O3sep. kpauka (Larus ridibundus) Black-headed Gull
9. Yuouc (Vanellus vanellus) Northern Lapwing
10. Yomra (Podiceps cristatus) Great Crested Grebe
11 Yomra (Podiceps cristatus) Great Crested Grebe
12 Cepwlii rycs (Anser anser) Greylag Goose
13 Cepas yrka (Anas strepera) Gadwall

14 Cepwlii rycs (Anser anser) Greylag Goose
15 Cepas yrka (Anas strepera) Gadwall
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Wild birds migration streams in Russian Federation

West-European
Migration Stream

Eastern-European
Migration Stream

Central-Asian
Migration Stream

Eastern-Asian

Migration Stream

Samples from Arkhangelsk region

Ne Bird species Latin name English name

1 O3sepuas yaiika Larus ridibundus Black-headed Gull
2 Cu3sas vaiika Larus canus Common Gull

3 Cepebpucras yaiika Larus argentatus European Herring Gull
4 Tonyon Columba livia Rock Dove

5 Iajika Corvus monedula Western Jackdaw
6 Bopona Corvus corax Common Raven
7 Copoxka Pica pica Eurasian Magpie
8

9

10

11

12

13

14

15

2014/9/19
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Samples from Vladimir region

Bird species English name Latin name
Ne

1 Hupox Eurasian Teal Anas crecca

2 Baspauimen Eurasian Woodcock | Scolopax rusticola

3 Bopon Hooded Crow Corvus cornix

4 Kpsiksa Mallard Anas platyrhynchos

5 Kpsiksa Mallard Anas platyrhynchos

6 I'ycb 6es10100b1i Greater White-

fronted Goose Anser albifrons
7 Boink GostoTHas Eurasian Bittern Botaurus stellaris
Samples from Nizhniy Novgorod region
Bird species English name Latin name
Ne

1 CoBa Northern Hawk-Owl Surnia ulula
2 Jsaren Lesser Spotted Woodpecker Dendrocopos minor
3 Copoxka Eurasian Magpie Pica pica
4 Slcrped Hawk Accipitrinae
5 Jpo3nx Fieldfare Turdus pilaris
6 Bopona Hooded Crow Corvus cornix
7 Bexac Common Snipe Gallinago gallinago
8 I'asnka Western Jackdaw Corvus monedula
9 Bansammsen Eurasian Woodcock Scolopax rusticola

2014/9/19
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Samples from Krasnoyarskiy Krai

Bird species English name Latin name
Ne
PsaOuHHNK Fieldfare Turdus pilaris

2 OBcsiHKa 00BIKHOBEHHAs! Yellowhammer Emberiza citrinella

Boabmas ropanua Oriental Turtle Dove Streptopelia orientalis
4 JlacTouka-GeperoBymka Sand Martin Riparia riparia
5 Tyaec Grey Plover Pluvialis squatarola
6 Tlos1eBoii KaBOPOHOK Eurasian Skylark Alauda arvensis
7 Kpsiksa Mallard Anas platyrhynchos
15 Boabmas ropanna Oriental Turtle Dove Streptopelia orientalis

bla

2014/9/19
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Key species in 2005-2006

Aythia ferrina (Pochard)

Whooper& mute Swans

Podiceps cristatus
(Great Crested Grebe)

-

2014/9/19
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Methods

St ELISA HI PCR Virus isolation Total
Astrakhanskaya oblast 2000 90 100 100 2290
Altaiskiy Krai 700 40 50 50 840
Amurskaya oblast 1700 920 150 150 2090
Arkhangelskaya oblast. 500 50 100 100 750
Vladimirskaya oblast 2500 90 100 100 2790
Volgogradskaya oblast 1900 50 150 150 2250
Ivanovskaya oblast. 1150 50 100 100 1400
Krasnoyarskiy Krai 1500 50 150 150 1850
Nizhegorodskaya oblast 2800 90 150 150 3190
Saratovskaya oblast 1900 50 150 150 2250
Rep. Tyva 0 0 100 100 200
Rep. Dagestan 250 40 70 70 430
Rep. Ingushetia 200 30 60 60 350
Rep. Kabardino-Balkaria 200 30 60 60 350
Rep. Severnaya Osetia 100 20 50 50 220
Rep. Chechnya 200 30 60 60 350

Total 17600 800 1600 1600 21600

Al monitoring in 2013
Astrakhanskaya oblast

Altaiskii-Krai— =
L o X .

2014/9/19
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State monitoring for Al and ND in 2014 Astrakhanskaya oblast
POCCHACKAR SENEPAINA. GEIEPATHEHOE ¥CTPORCTEO Altaiskii Krai

« » 1| Amurskaya oblast™,
/| Arkha élskayagjjlia}f"
; skaya oblast |

Laboratory network of Russian

veterinary services

» The laboratory network is based on 86 labs of Regions
(ol:)last, krai, republic) and 21 Federal Interregional
Labs

* The local labs provide initial diagnostics and sampling
in cases the disease is suspected and surveillance in
poultry and monitoring in wild birds

» Central Veterinary Laboratory in Moscow coordinates
this network in poultry and wild birds monitoring for Al

» All positive samples are sent to Central Veterinary
Laboratory, then to ARRIAH

* ARRIAH in Viadimir provides confirming tests and
research

18



Conclusions

Despite quiet current situation we are still far
from optimistic prognosis
Control measures including:

- limited preventive vaccination and emergent
ring vaccination/revaccination

- inspection of commercial poultry farms for
biosecurity requirements

- epidemiological monitoring of poultry flocks
- epidemiological monitoring of wild birds
will be continued for near years

2014/9/19
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Avian Influenza Molecular
Diagnostics in ARRIAH
(2010-2013)

Artem Andriyasov, PhD

FGBI Federal Centre for Animal Health (FGBI
«ARRIAH»), Vladimir, Russia

Reference laboratory for viral diseases of birds

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). .

2014/9/19



Avian Influenza Molecular Diagnostics

RNA extraction
Samples-any
(tissue, swabs, etc.)

Conventional Real-time
RT-PCR RT-PCR;
\ , Visualization

(<. .. . .
Visualization; purification;
sequencing;
\interpreting the results

Molecular-diagnostic Methods

Universal RNA/DNA Tecan Robotic extraction
extraction kit station Freedom Evo-100

)y N

R-Time PCR amplifier,
Corbett Life Science

BIO RAD gel doc video system ABI Prism Genetic analyzers,

Pyrosequencing technology,
Applied Biosystems

Roche

2014/9/19
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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 H3N6, H3N8, HAN2, HAN6 and HIN2 subtypes

Avian influenza PCR results (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-H9N2, 9-H9) -LP - 921
2013 6 (1-H3N6) - LP - 2002




Avian influenza PCR results (2010)

Poultry Wild birds
R_USS'an Federal [ positive [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-H4N6)
3. North-Caucasian - 4 - 2 6
4. Volga - - - 3
5. Ural - - 1 1
6. North-Western - - 3 3
7. Rep. of Kazakhstan - 1 - - 1
8. Rep. of Belarus - 3 - - 3
Total: - 450 29 108 587

Avian influenza PCR results (2011)

Poultry Wild birds
Russian Federal [ positive [ Negative | Positive | Negative | Total
district / Country |samples | samples | samples | samples
A/H5N1 type A/
1. Central - 33 - 291 324
11 (1- H3NS,
2. Siberian - 6 3 - H4NG6, 1- 162 179
H3+H4)
3. North-Caucasian - 17 - 174 191
4. Southern - - - 47 47
5. Far-Eastern - - - 7 7
6. Volga - 1 - - 1
7. Rep. of Uzbekistan - 12 - - 12
8. Rep. of Tajikistan - 1 - - 1
Total: - 70 1" 681 762

2014/9/19



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

4-H3N8, 2-

1. teal 15 H4NS6, 1- - 7
H3+H4

2-H -
2. mallard 8 H34’\l|\18(§ 2 - 4
3. gadwall 4 1-H3N8 - 1
4. wild duck 2 1-H4N6 - 1
5. pintail 2 1-H4N6 - 1
6. pochard 1 1-HANG6 - 1
7. shoveler 1 - - -
8. great crested grebe 7 - 7 3

| 7-H3N8 e

Total: 40 17-|—||_|34+’\||-|64 H5N1 18

. . 6
Avian influenza PCR results (2012)
Poultry Wild birds
RUSS'Q” Federal 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,H) 211 248
3. North-Caucasian - 4 - 214 218
4. South - 5 - 127 132
5. Volga - - - 62 62
6. North-Western - 6 - 60 66
7. Far-Eastern 2 (H9N2) 21 1(H9N2) 67 91
) 17 (1-HIN2,
Total: 2 (H9N2) 72 9-H9) 830 921

2014/9/19
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Avian influenza PCR results (2013)
Poultry Wild birds
Russian Federal [ positive [Negative| Positive | Negative | Tota|
district /Country | samples | samples | samples | samples
type A/ type A/
1 (Excluded
1. Central - 35 H5,H7,H9) 262 298
2. Siberian - 3 (1 - H3N®6) 406 409
3. North-Caucasian + i 378 i 402 780
South
4. Volga - 1 - 207 208
2 (Excluded
5. North-Western - 17 H5,H7,H9) 98 117
6. Far-Eastern - 175 - - 175
7. Rep. of Kazakhstan - 15 - - 15
Total: - 621 |6(1-H3N6)| 1375 | 2002
8

Avian influenza positive PCR results (2013)

Region Date Specie PCR Notice
Arkhangelsk 24.07 |common gull | M-gene +/ | notisolated
region H5, H7, HI -
Arkhangelsk 25.07 | commongull| M-gene +/ | notisolated
region H5, H7, H9 -
Vladimir region 27.09 wild duck M-gene +/ | not isolated
H5, H7, HI -
Krasnoyarsk krai | 17.10 mallard M-gene +/ | not isolated
H5, H7, HI -
Altai krai 20.11 wild duck M-gene +/ | notisolated
H5, H7, H9 -
Altai krai 21.11 wild duck M-gene +/ Isolated/
H3N6 KQTR_GLF

2014/9/19



Wild birds samples investigation (2010-2013)

Avian Species rz:zt’:’t‘;‘,i;i;’: HPAI/H5N1 ISX:;‘::) 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
10

Wild birds samples investigation (2010-2013)

Avian aro 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 - - - 239 - 8%
species)
Total: 63 7 20 3082

2014/9/19



1
Avian influenza PCR results (2014...)
_ Poultry Wild birds
Russian Federal [ positive [ Negative| Positive | Negative | Toa)
district samples | samples | samples | samples
type A/ type A/
1. Central - 5 - 76 81
2. Volga - 195 - - 195
o 3 (Excluded
3. Siberian - - H5,H7,H9) 47 50
Total: - 200 3 123 326

AIV H5N1 full genome:
¢ A/duck/Novosibirsk/02/05*
e A/goose/Altai/318/05
e A/w_duck/Tumen/233/05
¢ A/goose/Chelyabinsk/490/05
¢ Alchicken/Kurgan/427/05
e Alturkey/Tula/551/05
«  A/swan/Kalmykia/540/05
«  Alpigeon/Crimea/624/05
¢ Alcat/Dagestan/87/06
« Algrebe/Tyva/805/06
¢ Alchicken/Krasnodar/19/06
«  A/swan/Stavropol/0035/06
e Alturkey/KBR/42/06
¢ Alchicken/Dagestan/79/06
¢ Alchicken/Volgograd/236/06
¢ Alchicken/Krasnodar/776/07
¢ Alchicken/Primorskii/85/08*
e A/gull/Tyva/96/09
»  A/shelduck/Tyva/99/09
« Algrebe/Tyva/100/09
« Algrebe/Tyva/433/10

* - vaccine strain
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it
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s 0 920 100 10 120 190 140
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.ll. [ II| i Ill | il ||| \|1|II||IJ‘||I|'|ITJ'll |I.||
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Genetic line A/Gs/Gd/96

A/mallard/Bavaria/1/2006
A/duck/Switzerland/V389/2006
A/duck/Hungary/11804/2006
A/mallard/Italy/835/2006
Alturkey/Turkey/1/2005
r ' A/pigeon/Crimea/624/05
AJchicken/Sudan/2115-9/2006
AJ/goose/Chelyabinsk/490/05
Alchicken/Nigeria/641/2006
Alchicken/Kurgan/427/05
H h H bl H I d 2 2 _LAIswaanalmykiaIOS40/05
Ing al SU Ine, C a. e . AJ/Cygnus olor/Czech Republic/10662/06
— AJ/chicken/Krasnodar/01/2006 1
A/chicken/Domodedovo/MK/2007
AJ/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
A/Bar-headed Goose/Qinghai/12/05
Al/goose/Altai/318/05
A/duck/Novosibirsk/02/05
@gooselCrimea/GlS/OS
Alturkey/Tula/0551/05
Alchicken/Korea/ES/03
A/Ck/Indonesia/4/2004
A/Ck/Thailand/73/2004
Alck/Vietnam/NCVDO09/05
AJchicken/Hubei/327/2004
A/duck/Guangdong/22/2002
A/duck/Guangxi/22/2001
A/Duck/Hong Kong/ww487/2000
Al/goose/Hong Kong/437-8/99
AJ/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

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

(in lakes common for Russia and Mongolia)
A/mallard/Italy/835/2006
Alchicken/Volgograd/236/06
Alduck/Novosibirsk/02/05
A/Barheaded Goose/Qinghai/59/05
Alturkey/England/2614/2007
Alcat/Dagestan/87/06
Alchicken/Moscow/2/2007
Alcrow/Kyoto/53/2004 25
Alcrow/Osaka/102/2004 ~
A/Chicken/Yunnan/493/05
Alchicken/Guangxi/12/2004
— A/Ck/Indonesia/5/2004 ‘
| AlIndonesia/CDC595/2006 2.1.
AlIndonesia/CDC1031RE2/2007

2.2.

‘ 24.

Alchicken/Guiyang/3055/2005 ‘ 233
Alduck/Guiyang/3242/2005 e

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

Alduck/Hunan/1265/2005
Al/goose/Guangxi/3316/2005

Algrey heron/Hong Kong/1046/2008

Alwhooper swan/Akita/1/2008
Alchicken/Primorsky/85/2008

Alwhooper swan/Hokkaido/2/2008

Allittle egret/Hong Kong/8863/2007

Algreat crested grebe/Tyva/120/09
Albean goose/Tyva/10/2009

A/Goose/Guangdong/1/96




HAo cleavage site structure of HPAI
virus isolates H5N1

1010 100 1030 100
GCGACTGGGCTCAGAAATAGCCCT CAAGGAGAGAGAAGAAGALAAALGAGAGGACTATTT GGAGCTATAGCAGGT”

! SRR AR

320 330 340 350 360 370
TIGECPKYVKSNRLVLATGLRNSPQGERRRKKRGLFGAIAGFIEGGWQGMVDGWYGYHH

Clade 2.2

PQRERRRK-RGLF
Clade 2.3.2

LPAI H3 isolates (gene H) 2010

Alteal/Krasnoiarsk/515/10 H3N8 _\
Alteal/Krasnoiarsk 1581/08 H3N6

Algrey duck/Krasnoiarsk/528/10 H3N8
Alteal/Krasnoiarsk/461/10 H3N8 i
Alteal/Krasnoiarsk/464/10 H3N8 Asian
Alred crested pochard/Mongolia/1915/2006 H3N6 > Cluster
Alduck/Siberia/100/2001 H3N8

Alaquatic bird/Hong Kong/399/99/ H3N8
Alchicken/Laos/A0573/2007 H3N8
Algadwall/Altai/1328/2007 H3N8
A/mallard/Krasnoiarsk/453/10 H3N8 _/
Alturnstone/Netherlands/1/2007/H3N8 T
A/Anas plathyrhynchos/Spain/0454/2006/ H3N8
Alpelican/Zambia/01/2006 H3N6

71

83

L Euro-
Alteal/Kr iarsk/501/10 H3N8 .
-A/mallard/Finland/12072/06 H3N8 afrlcan
‘mallard/Switzerland/WV4060167/2006/H3N5 CI uster
97 ‘Alcommon teal/Sweden/1/2003 H3N3
Alduck/Ukraine/1/1963 H3N8 -

-A/duck/Victoria/1992 H3N8
[ A/mallard/Maryland/1127/2005 H3N8

10 L———/ shoveler/California/HKWF1021/2007/ H3N7

HA cleavage site: PEKQTRGLF

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

2014/9/19

10



LPAI H3 isolates (gene H)_2011

A/mallard/Krasnoiarsk/436/11(H3N8)

Alteal/Krasnoiarsk/1581/08(H3N6)
Alteal/Krasnoiarsk/0461/10(H3N8)
Alteal/Krasnoiarsk/0464/10(H3N8)

L—— AJred crested pochard/Mongolia/1915/2006
A/duck/Siberia/100/2001
Alchicken/Nanchang/7-010/2000
Al/duck/Tsukuba/18/2008
Algadwall/Altai/1328/2007

Alturnstone/Netherlands/1/2007
A/mallard/Finland/12072/06

Alcommon teal/Sweden/1/2003
Alteal/Krasnoiarsk/501/10(H3N8)

A/Anas plathyrhynchos/Spain/0454/2006
A/mallard/Hungary/19616/2007

Alduck/South Africa/1108/2004
A/goose/Zambia/05/2008

A/duck/Ukraine/1/1963

L |

0.005 HA cleavage site: PEKQTRGLF

Algrey duck/Krasnoiarsk/528/10(H3N8)

Alteal/Krasnoiarsk/515/10(H3N8) —\

Asian
cluster

——

A/mallard/Krasnoiarsk/0453/10(H3N8) ——

Euro-
african
cluster

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

LPAI H4 isolates (gene H) 2010

Alteal/Krasnoiarsk/506/10 H4N6
9 |A/shoveller/Krasnoiarsk/1586/08 H4N6
A/mallard/Krasnoiarsk/517/10 H4N6
— ‘Alpintail/Krasnoiarsk/508/10 H4N6

iAlwild duck/Vladimir/534/10 H4N6
Altufted duck/Aktau/1456/2006 HAN6
Alduck/Hunan/8-19/2009 H4N2
10 LA/duckNietnam/OlE-2454/2009 H4
— A/mallard/Vladimir/446/09 H4N2
-Alduck/South Afr/1233A/04 H4AN8
Algoose/Zambia/07/2008
Alrook/Rost5W50/08 HaNe
-Aldunlin/Sweden/1/2005 H4N6
A/mallard/Czech Republic/12652/2007 HAN6
A/mallard/Netherlands/7/2007 H4N2
-Alduck/Czechoslovakia/1956 H4NG6
Alred-necked Stint/Australia/1/2004 H4N8
Alpekin duck/California/P30/2006/H4N2
A -Alpintail/Alaska/310/2005 H4N6

7

Asian
cluster

Euro-
african
cluster

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

2014/9/19
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LPAI H4 isolates (gene H)_2011

Alpintail/Krasnoiarsk/508/10 HANG TN
Alshoveller/Krasnoiarsk/1586/08 H4AN6
A/mallard/Krasnoiarsk/517/10 HANG
Alteal/Krasnoiarsk/506/10 (H4N6) .
Ahw duck/Vladimir/534/10 HANG Asian

Alteal/Krasnoiarsk/443/11 H4N6
A/mallard/Krasnoiarsk/444/11 H4N6
Alduck/Hunan/8-19/2009
Alduck/Vietnam/OIE-2454/2009 ___~
A/mallard/Vladimir/446/09 H4AN2

Alduck/South Africa/1233A/2004
Algoose/Zambia/07/2008
Alrook/Rostov/30/08 HANG Euro-

A/mallard/Netherlands/7/2007
Alduck/Czechoslovakia/1956

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

0.02

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

Altufted duck/Aktau/1456/2006 cluster

A/dunlin/Sweden/1/2005 african
A/mallard/Czech Republic/12652/2007 cluster

HAo cleavage site structure of H4 LPAI virus isolates

HA cleavage site
Isolate sequence

A/swine/Ontario/01911-2/99 (H4N6) KATRGLF
A/mallard/Maryland/1241/2005 (H4N6) KATRGLF
A/pochard/Buryatiya/1903/2000 (H4N6) KAPRGLF
A/muskrat/Buryatiya/1944/2000 (H4N6) 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 (H4N2) KASRGLF
Al/rook/Rostov/30/08 (H4N6) RASRGLF
A/shoveller/Krasnoiarsk/1586/08 (H4N6) KESRGLF
A/mallard/Vladimir/446/09 (H4N2) KASRGLF
Alteal/Krasnoiarsk/506/10 (H4N6) KESRGLF
Alpintail/Krasnoiarsk/508/10 (H4N6) KESRGLF
A/mallard/Krasnoiarsk/517/10 (H4N6) KESRGLF
Alwild duck/VIadimir/534/10 (H4N6) KASRGLF
Alteal/Krasnoiarsk/443/11 (HANG) KASRGLF
A/mallard/Krasnoiarsk/444/11 (H4N6) KASRGLF

12

2014/9/19

12



HI9N2 Avian influenza virus subtype
identified in the Russian Federation in 2012

13

Isolate

Region Date

Cleavage site

HI test

IVPI

A/chicken/Amur/3/12
(H9N2)

Amur

oblast 07.02.12

PSRSSR_GLF

1:256

0.0

Alpigeon/Amur/22/12
(H9N2)

Amur

oblast 27.02.12

PSRSSR_GLF

1:64

A/duck/Moscow/cons/12

Moscow

oblast 03.12.12

PAASDR_GLF

LPAI HON2 phylogeny

(gene H)

Alpigeon/Amur/22/2012

(HON2)

Afshicken/Spanxiss(zott
Al /Amur/22/2012
Chcron/ZhenanG/HE 372009
Alchicken/Shandong/ix316/2008

Alchicker/HubelHWC/2011 h9.4.2.5
‘Alchicken/Guangxi

h9.4.2.4

Alchicken/Shantou/1205/2001 h9.4.2
chicken/Fujian/SL6/2011 h9.4.2.6
Alchicken/Guangdong/Mys/2011 |N9.4.2.
Alchicken/Fujian/7884/2005]
/quail/Shantou/6794/2004
A/ducKIHoNg Kong/¥280/97 h9.4.2.4
Alchicken/Shandong/INS/2005
icken/Guangx/1857/2004|
hicken/Yunnan/401/200: h9.4.2.3
Hong Kong/Go/97
1999
U/1/99
chicken/Hube/C1/2007|h9.4.2.1
“Alchicken/Henan/2/
Alchicken/Beijing/1/94
AlGuangzhou/333/99
‘Alchukkar/Shantou/469/2002
AehukiariSnantou/a350/2003 h9.4.2.2
anyShontou/ 1752005
eckehong Kong;736/54
Alchi cken/lsrael/1475/2003h9 4.1.4
A/quanmong Kong 9.4.1.2
-
A/ch\cken/lran/&ﬁ/
/lran/E3D&ArzuDA‘h9 413 h9.4.1
“Alchicken/Pakistan/2/90
chicken/Gujaray3724/2004
“Alchicken/lIran/THLBM863/2007
Al mcken/\srael/lEZS/ZuDE h9.4.1.5
Alchicken/Pakistan/UDL-02/2005|
Alquailong Kong/AF157/93 h9.3.2
‘Alquail/Hong Kong/A28945/88
{ A/murre/Alaska/a4085- 15512006 |h9.3.1.2
AmallarcAlbertal 11199
ruddy AumsmnelDE/257E/1957(NS)
Aoy 0 B0 h9.3.1.3 |h9.3.1
A ShoucleriVissout/298/2000
‘AsduckiHong Kon
ADuckHong Kong/8els h9.3.1.1
‘Alduck/Hong Kong/366/78
Alduck/Vietnam/OIE-2313/2009 h9.3.3. ho.3
007(N1)h9.3.3.3 -
Alchicken/Korea/S21/2004
rea/SH0909/2009
A/chlcken/KorealS 3 h9.3.3.1
“Alchicken/Korea/Al-96004/96
chicken/Koreal s ho.3.3
therlands/5/2007
AGuckiHOKKaIdo/HV5T/2005
i
/zamma/m/zoos(m) h9.3.3.2
witz/W\V3080008/2007
A/mauaraman/cas

urkey/Minnesota/38391-6/95
T55*°|h9.2

Afturkeyisconsin1/1966 | gy 4
Afturkey/California/189/1966

e

h9.4

2014/9/19
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A/:Elcken/ZlBo/Bl 720080y

N2

/Vietnam/OIE-0056/2012(H9)
A/Gumm Tol/Shantou/630/300 HO)
w/Guangxi/1212007(H9)
A/thukcn/Shaanxx/l 1/2012(H9)
icken,/ Tibet/LZ01/2010(HS)
A/Llucksn/sh.mdongull)l 0(HO)
Alchicken/Shang onyN/Z(HO(H'é)
Afehicken/Zibo/L 2/2008(H
Alchicken/Tibet/S4, /2009(1—(9)
Alquai /Vlemam,’A/ZOO

(
/Guangxi 067(‘4/20]0(H97
FX]

AlehiclyZhejian zzuu( 9)
‘Alchicken/Shanghai/C2/2012(H9

‘Aol eon/Amur/22/201

"A/braml ing/16/2012(H9)

/chlck/(m;mgdnnyWSLl 1/2011(F9)

Achicken/Hunan/J¥Z11/201

oy
A/turkgy/lsr‘gxzrﬁl 1/2009(H9)
Alehicken/lsracl/1067/2010(H,
‘Alchicken/Israel/1184/2010(H9)
Alchicken/Tsracl/32/2009(H9)
Alwatercoot/Haryana/5844/2005(H9)
101/Tran/2011(H9)

chick 11(HS)
e DL 01/7003( HO)
Alavian/Israel/584/2005(HO
Aehicken/Iran/B326/2005(119)
Alchicken/Iran/RZ53/2008(H9)
“Alduck/Hokkaido/W87/2007(H 10)
Alduck/Hokkaido/WZ68/2012(H13)
“A/pintail/Akita/1256/2007(H5)
A/maIlard/Nuthcrland:/Z/ZOOSlH4)

)
A/m.xll.xrd/Nslherldndg/29 2006
ckswan/N snherlmu/wzuosmm
Ngoose/Netherlands 112006,
Alduck/Eastern (.hma/(!S/Zt)t)S(Hl 1)
Alduck/Eastern China/142/2006(H3
Al duckumngsu/mzu/zn|2(H5)
M198/2012(H6)

Alchicker c
A/Llucksn/lluly/} 12/1997(H.
Adu hma/s/zxxwu—ls)
Vietnam/OIE-3061/2012(H6)
AcaTliinos 10083 589/30
Asshoveler/California/2810/2011(H11)

A/dustukuba/zs/zoo (He

Alswan/B:
EA/mrkey/l-ans/U 045/2005(H 1)
Alturkey/Ontario/FAV-9/201 1(H3)

6)
Kore/A105/2009(H6)
H3)
ke n/lbas mkl/l/ZDﬂS(HS
“Alchicken Taiwan/A703-1/2008(HS)

“AegreyHunan/1/3012(
“A/duck/New Brunswick/00867/2010(HS)

3.1

10
gI/D4692A/7DIZ(H9)

Alduck/Wisconsin/2542/2009(H4)
Alshoveler/Missouri/298/2009(H9)
avaria/1 5/2007(HS)

3.3

Alpigeon/Amur/22/2012 (HON2)

N2 phylogenetic analysis

(gene N)

2014/9/19
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Since 1998

To monitor the highly pathogenic avian
influenza virus in wild birds.

Collaborate with wild bird society
1998 to 2013: 61,352 samples

Sample time: flybird traveling season (Spring,
Autumn)

Object

— Anatidae vigors,

— Scolopacidae vigors,
— Charadriidae vigors,
Cloacol swigszs

Feces




KINMEN

Diagnostic procedure




Isolation List

; No. No.
Time Isoiates(%) (sel;btyp Subtypes
1998/2-
S 13 (14) 1 |HIN3
1998/9- HIN1, HIN3, H2N3, H3N8,H4N2, H4NG6, H4N7,
1999/4 163 (7.6) | 10 | HANg'H7N1, H1ON7
1999/8- 36 (20) g | HINLHAN6,H6N1,H7N1,H8N4,H10N4,H11IN9,H14
2000/7 . N7
2000/8-
U] 3 (0.2 1 |H7N1
2001/10-
2005/5 9  (0.3) 3 | HANG,HANS,H10N4
2002/9-
U 8 (0.3) 5 | HANG,H3N8,H6N2,H3N6,H6N1
2003/7-
I 7 (0.2 2 | H11N9,H10N3
. No No.
Time Isolates(%) _Zl;_lbtyp Subtypes
2004/8- H1NLH2N7,H4N2,H4N6,HANS, H5N2,H5N6, H6
2005/5 28 (0.8) | 11 | N5 H7N3,H1ONS H11N9
2005/8- H1N3,H3N8,H3N6,H3N9 HAN3 HAN6 HAN2,H5
2006/7 44 (0.8) | 14 | N2,HEN1,H7N3,HTON4,H10N6 HI11NS,H12NZ
2006/8- 38 (0.9) 9 | HIN3H3N8,HAN6,HAN7,H7N6,HON6,HONO,H10
2007/7 5 N3,HION7
2007/8-
2007/1 18 (09) | 6 |HINL,H1N2,H3N8,H4N6,H7N7,HS8N4
2008/1- 25 (0.6) | 11 |H2N9, H3N6, H3NS, HAN2, HANG, H7N3,
200871 - H7N7. HION1, H10N7, H1ON9, H11N3




Time

2009/1-
2009/12

2010/1-
2010/12

2011/1-
2011/12

2012/1-
2012/12

2013/1-
2013/12

Total

No.
Isolates(%)

No.
subtyp
es

Subtypes

HIN1, H3N2, H3N8, H4N5, H4N6, H4N8, H6N2,

35 (0.6) 15 |H6N9. H7N3, H7N5, H7N7, H7N9, HIONS3,
H10N7, H11N3
38 (0.8 7 H1N1,H2N3,H4N6,H7N2,H10N3, H1ION7, H1ION9
27 (0.7) 8 H%Ble,leNs H4N6, H5N2, H7N3, H7N6, H7N9,
18 (0.4 5 H1N1, HIN3, H4N6, H7N1, H10N7.
HINI, HIN3, H3N6, H3N8, H4N6, H5N2, H5N3
21 (0.3) 15 ugsﬁsmm, H7N3, H7N6, H7N7, H7N9, HION7,
HIN1, HIN2, HIN3, H2N3, H2N7, H2N9, H3N2, H3N6,
H3N7, H3N8, H3N9, HAN2, H4N3. HAN5,HANG, H4N7,
H4N8, H5N2, H5N3. H5N6, HEN1, H6N2, H6NS,
531 (0.87) 48 | H6N9 H7NL H/NZ H/N3, H7N5. H7N6, H7N7.

6N9,
H7N9, H8N3, H8N4, HING, HINY, HIONTI, HIONZ,
HION3, H10N4, HI0N6, H10N7, H1I0N8, H10N9,
HI11IN3, H11IN9, H12N2, H12N5, H14N7

* Isolation: 531 virus, 48 subtypes

» The H5 and H7 subtype virus are all LPAI
pathogenic

» High Isolation rate:

1. Season: SEP. — DEC.

2. Host: Anatidae spp.




East Asia Migration Pathways

Taiwan, site in the middle of the Western Pacific and
located at one of the migration way of the wild bird
from Siberia to Southeranemisphere.

; - 5
1 : '

From College of Agriculture & Natural Resaurces, University of Delaware




Current Situation of Poultry Production in Taiwan

e Value of Livestock Products in 2013

— Value of Livestock Production: NTD 150 billion (USD 5
billion); the top 3 of Livestock Production are:

» Hog : NTD 66.8 billion, 45% of Livestock Production
» Chicken : NTD 38.1 billion, 25% of Livestock Production
» Eqgg : NTD 19.0 billion, 13% of Livestock Production

* Poultry Production in 2013

Species Farms Head on Farms Slaughtered
Chicken 5,618 91,070,017 307,487,000
Waterfowl 2,795 8,511,418 39,114,000
Total 8,413 99,581,435 346,601,000
2014/6/18 =

The outbreaks of Avian Influenza in Taiwan
from 2012 till now

 No H5N1 case was noticed or detected in
domestic and wild birds since the ancient times.

e 7H5N2 HPAI and 9 H5N2 LPAI were
detected in 2012

« 5H5N2 LPAI and 2 H5N3 LPAI were detected
in 2013

1 H5N2 HPAI and 1 LPAI were detected in
2014

2014/6/18 14




Active surveillance programme of

domestic birds

» Active surveillance programme had been initiated since 1998.

» The aim is to detect clinical/subclinical NAI cases and as the
measure for preacution for early case response and control.

Item Desciption

Frequency Four times a year
Timing Each season

Target species Chicken, Duck, Geese
Survey province 22 provinces

Sample category Serum and Cloacal Swab
Sample scale 20 /per farm

Farms (about 1,000 farms/per year) ,

Target premise Live poultry trade markets (

Target serotype H5, H7
201h@stirg method ELISA, HI, RT-PCR, VI, Genetic analysis 15

Active surveillance programme of

domestic birds

» Control measures to be undertaken if HPAI case/LPAI
case is detected:
— Movement restriction.
— Stamping-out of infected farm. (the regular rule for HPAI)
— Cleaning and disinfection.
— Empty for at least 21 days.
Sentinel chicken testing.

Intensified surveillance of surrounding region, (3:km-rad|us e
of infected farm) for 3 months. S _

Ring vaccination within 1 km radius area around- the
infected farm (if the outbreak was spreadlng aﬁ\er

evaluation). — "

2014/6/18 . " &




Interesting Issue

» What’s have you done during the 2005 to 2010
for prevention Avian Influenza (Al) virus infect
poultry?

« Have any routine surveillance program of Al in
domestic bird and wild bird in Russia?

» How to treat the waste from Al affected farm?
(Including dead bird, litter and feces.)

» What kind of method do you use to make the
poultry lost consciousness before stamping out?

2014/6/18 17
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