Hemagglutination inhibition tests of influenza B viruses (Yamagata lineage)-0.5%TRBCs

HI
Sendai- Hubei- Brisbane/ |
H/114/07 | Bangladesh/ | Wujiagang/| Wisconsin/| Sakai/ 60/08
Egg 3333/07 158/09 1/10 ~ 68/09 | Cell NIID

No.08-2 | Egg No.2 | EggNo.2 | EggNo.2 | Cell No.1 No.4
REF.Ag
B/Florida/04/2006 E2/E1+1  2006/12/15 6448 640 640 320 320 80 <10 CL1
B/Sendai-H/114/2007 El +3 2007/01/26 160 K¥A 1 80 160 80 40 <10 CL2
B/Bangladesh/3333/2007 E4 +2 2007/08/19 320 320 640 160 320 160 <10 CL3
B/Hubei-Wujiagang/158/2009  E2/E2 +1 40 80 80 168 40 80 <10 CL3, N202S
B/Wisconsin/01/2010 E3 +1 20 40 80 80 80 40 <10 CL3, N202S
B/SAKAI/68/2009 MDCK 1 +1 2009/11/18 20 <10 80 40 40 166 <10 CL3, N202S, A146S
B/Brisbane/60/2008 MDCKx/1 +2 2008/08/04 <10 <10 <10 <10 <10 <10 4% Victoria-lineage
TEST.Ag
B/Hubei-Qiaokou/1340/2010 C2+1 2010/10/08 160 80 320 160 320 320 <10 CL3,N202S, N116K
B/Fujian-Fengze/1171/2010 C2+1 2010/09/13 160 80 320 80 320 320 <10 CL3, N202S
B/Taiwan/729/2010 MDCK 3 +1 2010/09/13 80 40 320 80 160 320 <10 CL3, N202S, A146S
B/Taiwan/714/2010 MDCK 3 +1 2010/08/23 80 160 160 160 160 160 <10 CL3, N202S
B/MIE/21/2010 MDCK 1+1 2010/10/21 20 20 160 80 160 160 <10 CL3, N202S, N116K
B/Hubei-Jiangan/1790/2010 C3+l1 2010/09/25 20 20 80 80 80 160 <10 CL3, N202S, N116K
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Hemagglutination inhibition tests of influenza B viruses (Yamagata lineage)-0.5%TRBCs

TC (1)
HI test date:2010/12/02
Sendai- Hubei- ' . Brisbane/
H/114/07 | Bangladesh/ | Wujiagang/ | Wisconsin/| Sakai/ 60/08
Egg | 333307 | 158/09 | 1/10 | 68/09 | Cell NIID

No.08-2 | Egg No.2 | EggNo.2 | EggNo.2 | CellNo.1| Nod
REF.Ag
B/Florida/04/2006 E2 /E1+1 2006/12/15 1286 640 640 320 320 160 <10  CLI
B/Sendai-H/114/2007 El1+3  2007/01/26 160 640 80 320 80 40 <10 CL2
B/Bangladesh/3333/2007 E4+2  2007/08/19 320 160 640 160 320 160 <10  CL3
B/Hubei-Wujiagang/158/2009  E2/E2 +1 40 80 80 160 80 80 <10  CL3,N202S
B/Wisconsin/01/2010 E3 +1 40 40 80 80 80 40 <10  CL3,N202S
B/SAKAI/68/2009 MDCK 1 2009/11/18 40 10 80 80 80 160 80 CL3, N202S, A146S
B/Brisbane/60/2008 MDCKx/1 2008/08/04 <10 <10 <10 <10 <10 <10 a0 Victoria-lineage
TEST.Ag
B/Hubei-Huangzhow/1186/2010 C1+1  2010/09/28 160 20 320 80 80 160 40 CL3, N202S, N116K
B/Hubei-Hongshan/1259/2010  C2-+1  2010/09/24 80 20 80 80 160 160 40 CL3, N202S, N116K
B/Fujian-Meilie/1469/2010 C1+1 2010/09/07 40 20 320 40 80 160 40 CL3, N202S, A146S
B/Fujian-Xinluo/1584/2010 C2+1  2010/09/07 40 10 320 40 80 160 40 CL3, N202S, A146S
B/Hubei-Wujiagang/1131/2010  C2+1  2010/09/08 <10 10 320 80 320 320 <10  CL3,N202S,A146S
B/Sichuan-Yucheng/1286/2010  C2+1  2010/09/13 <10 20 160 80 160 160 <10  CL3,N202S, N116K
B/Sichuan-Qingyang/5229/2010 C1+1  2010/09/14 <10 <10 80 40 80 80 <10  CL3,N202S,N116K
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Influenza B (Yamagata-lineage) HA1 amino acid comparison

B~-Yam-AA-consensus (n=66)
B/Fujian-Cangshan/1288/2010
B/Fujian-Fengze/1171/2010
B/Taiwan/714/2010
B/Hubei-Qiaokou/1158/2010
B/Hubei-Wujiagang/1131/2010
B/Hubei-Huangzhou/1186/2010
B/Sichuan-Qingyang/5229/2010
B/Sichuan-Yucheng/1286/2010
B/MIE/21/2010
B/Hubei-Jiangan/1790/2010
Florida/4/06E.CDC
SENDAIH/114/07E
Bangladesh/3333/07E.CDC
HubeiWujiagang/158/09E.CDC
SAKAI/68/09
Wisconsin/01/10.CDC

B-Yam AG_site (FL:4:06E)
10_aa

B-Yam-AA-consensus (n=66)
B/Fujian-Cangshan/1288/2010
B/Fujian-Fengze/1171/2010
B/Taiwan/714/2010
B/Hubei-Qiaockou/1158/2010
B/Hubei-Wujiagang/1131/2010
B/Hubei-Huangzhou/1186/2010
B/Sichuan-Qingyang/5229/2010
B/Sichuan-Yucheng/1286/2010
B/MIE/21/2010
B/Hubei-Jiangan/1790/2010
Florida/4/06E.CDC
SENDAIH/114/07E
Bangladesh/3333/07E.CDC
HubeiWujiagang/158/09E.CDC
SAKAI/68/09
Wisconsin/01/10.CDC

B-Yam AG_site (FL:4:06E)
10_aa

1 DRICTGITSSNSPHVVKTATQGEVNVTIGVIPLTTTPTKSYFANLKGTRTRGKLCPDCLNC

61 TDLDVALGRPMCVGTTPSAKASILHEVRPVTSGCFPIMHDRTKIRQLPNLLRGYENIRLS

61
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Influenza B (Yamagata-lineage) HA1 amino acid comparison

B-Yam-AA-consensus (n=66) 121 TONVIDAEKAPGGPYRLGTSGSCPNATSKIGFFATMAWAVPKDNYKNATNPLTVEVPYIC 180
B/Fujian-Cangshan/1288/2010 I 180
B/Fujian-Fengze/1171/2010 2 180
B/Taiwan/714/2010 20 i e ettt et e e 180
B/Hubei-Qiaokou/1158/2010 121 e = 2 [0 JA 180
B/Hubei-Wujiagang/1131/2010 121 et T e e e e 180
B/Hubei-Huangzhou/1186/2010 5 180
B/Sichuan-Qingyang/5229/2010 3 180
B/Sichuan-Yucheng/1286/2010 5 180
B/MIE/21/2010 B I 180
B/Hubei-Jiangan/1790/2010 e R 180
Florida/4/06E.CDC 121 et St . S 180
SENDAIH/114/07E 121 e e e S N 180
Bangladesh/3333/07E.CDC 120 e e et et et e e e et e - 180
HubeiWujiagang/158/09E.CDC 5 U 180
SAKAI/68/09 121 . = 2 180
Wisconsin/01/10.CDC 5 N 180
B-Yam AG_site (FL:4:06E) 11 ----- i mm————— T E - FEE B i ———— 27
10_AA 13 w-mem——— Ko e e Ko e e X wm X-m—m————— K e e e X 18
196 198
B-Yam-AA-consensus (n=66) 181 TEGEDQITVWGFHSBENKT OMKSLYGDSNPQKFTSSANGVTTHYVSQIGDFPDQTEDGGLP 240
B/Fujian-Cangshan/1288/2010 181 240
B/Fujian-Fengze/1171/2010 181 240
B/Taiwan/714/2010 181 240
B/Hubei-Qiaockou/1158/2010 181 240
B/Hubei-Wujiagang/1131/2010 181 240
B/Hubei-Huangzhou/1186/2010 181 240
B/Sichuan-Qingyang/5229/2010 181 240
B/Sichuan-Yucheng/1286/2010 181 240
B/MIE/21/2010 181 240
B/Hubei-Jiangan/1790/2010 181 240
Florida/4/06E.CDC 181 240
SENDAIH/114/07E 181 240
Bangladesh/3333/07E.CDC 181 240
HubeiWujiagang/158/09E.CDC 181 240
SAKAI/68/09 181 240
Wisconsin/01/10.CDC 181 240
B-Yam AG site(FL:4:06E) 28 46
10_aa 19 24
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Influenza B (Yamagata-lineage) HA1 amino acid comparison

B-Yam-AA-consensus (n=66) 241 QSGRIVVDYMMQOKPGKTGTIVYQRGVLLPQKVWCASGRSKVIKGSLPLIGEADCLHEKYG 300
B/Fujian-Cangshan/1288/2010 2 A 300
B/Fujian-Fengze/1171/2010 2 300
B/Taiwan/714/2010 241 e e e e e e 300
B/Hubei-Qiaokou/1158/2010 25 300
B/Hubei-Wujiagang/1131/2010 /2 Y 300
B/Hubei-Huangzhou/1186/2010 2 O 300
B/Sichuan-Qingyang/5229/2010 2 300
B/Sichuan-Yucheng/1286/2010 7 5 Y 300
B/MIE/21/2010 3 O 300
B/Hubei-Jiangan/1790/2010 2 300
Florida/4/06E.CDC 2 300
SENDAIH/114/07E 2 S 300
Bangladesh/3333/07E.CDC 2A L e e e 300
HubeiWujiagang/158/09E.CDC 3 300
SAKAI/68/09 2 3 300
Wisconsin/01/10.CDC 7 Y 300
B-Yam AG_site (FL:4:06E) 47 [ —-mmmmm e eSS Lmmm——— LT — 51
10_aa 25 ~—mmmmmee b R S O e O o O b S X 30
B-Yam-AA-consensus (n=66) 301 GLNKSKPYYTGEHAKAIGNCPIWVKTPLKLANGTKYRPPAKLLKER 346
B/Fujian-Cangshan/1288/2010 6 346
B/Fujian-Fengze/1171/2010 D 1 : 346
B/Taiwan/714/2010 2 o 346
B/Hubei~Qiaokou/1158/2010 0 e 346
B/Hubei-Wujiagang/1131/2010 B0 ot 346
B/Hubei~Huangzhou/1186/2010 0 R 346
B/Sichuan-Qingyang/5229/2010 € 346
B/Sichuan-Yucheng/1286/2010 B0l e e e 346
B/MIE/21/2010 S 346
B/Hubei-Jiangan/1790/2010 B0 e e e e e 346
Florida/4/06E.CDC B30l e 346
SENDAIH/114/07E B0 e e e e e 346
Bangladesh/3333/07E.CDC 1 346
HubeiWujiagang/158/09E.CDC B0L e e 346
SAKAI/68/09 1 346
Wisconsin/01/10.CDC 1 2 346
B-Yam AG_site (FL:4:06E) L 51
10_AA 31 —--mmmeme S R s D X 35
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Antiviral resistance surveillance
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Detection of oseltamivir and peramivir-resistant A/HIN1pdm
viruses with H275Y mutation in Japan (As of February 2011)

‘\(
i

ted
St

Total (as of Feb 2011)
1.1% (89 / 8,368%)

Total (Sep 2010 — Feb 2011)
2.2% (11 / 494%)

*The number of oseltamivir-resistant viruses / The number of HIN1pdm viruses tested
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Detection of neuraminidase inhibitor-resistant influenza viruses
in East Asian countries during Sep 2010 — Feb 2011

Resistant (%)

Resistant (%) Viruses Resistant (%)

Viruses Viruses

tested Oseltamivr  Zanamivir tested Oseltamivr  Zanamivir tested Oseltamivr  Zanamivir

(n) Peramivir Laninamivir (n) Peramivir Laninamivir n Peramivir Laninamivir
Japan 577 494 (21. ;%) 0 65 0 0 18 0 0
China 69 0 0 0 45 0 0 24 0 0
Taiwan 17 5 0 0 12 0 0 0 0 0
Korea 8 0 0 0 0 0 0 8 0 0
Laos 18 0 0 0 5 0 0 13 0 0
Myanmar 11 7 0 0 0 0 0 4 0 0
Mongol 6 0 0 0 6 0 0 0 0 0

tamivir treated, |

O O5el > WAs Drophyiaxis,

Viruses were examined by chemiluminescent-based NAstar assay, RT-PCR and/or NA sequencing.
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Influenza A/HS5N1 Viruses
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HPAI (H5N1) in Japan, October 2010-February 2011

Data from Ministry of
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Phylogenetic analysis of influenza A (HS)

HA genes

i

o e s e s Sy FNE N SN S S T I
Japanese strain detected in 2011

wsr

Reassortant vacoine viruses

_: 2.2.1
2.2

Algreat black-headed gull/Qinghai/2/2007
AlduckiLaos!{3285/2008

AlAnhui/1/2008

[~ A/Muscovy duck/Vietnam/39/2007
AlJiangsu/1/2007

A/Guangzhou/1/2006
Alchicken/Vietnam/NCVD-20/2007
AJchicken/Thailand/NP-172/2006

[ |-————— A/chicken/Malaysia/5223/2007

——— AlJapanese white-eye/HongKong/1038/2006

23.4

Alchicken/Korea/YAQ173/2008
Alchicken/Korea/USQ284/2008
Alduck/Korea/JEQ149/2008
A/chicken/Korea/lSQ250/2008
r A/duck/Korea/NSQ263/2008
A/chicken/Korea/Gimje/2008
A/whooper swan/Hokkaido/2/2008
- A/chicken/Laos/XDM006/2008

AJrubby shelduck/Mongolia/X63/2009
Algrebe/Tyval2/2010

L A/HongKong/6841/2010

A/duck/Hunan/8/2008

—— Afcommon magpie/Hong Kong/5052/2007

e ——————— |

A/Goose/Guangdong/1/1996

et
0.005
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MC:——*——‘ Alperegrine falcon/HongKong/810/2009
Alperegrine falcon/HongKong/2142/2008 |

A/common goldeneye/Mongolia/X60/2009

L—— Ahwhooper swanfHokRaidal8/201

AJblack-crowned night heron/Hong Kong/659/2008

2.3.2




Information for WHO Annual Consultation on
the Composition of Influenza Vaccine
in the Northern Hemisphere

February 14-18, 2011, Geneva, Switzerland

NATIONAL INSTITUTE OF
INFECTIOUS DISEASES

WHO Collaborating Center for Reference and Research on Influenza at Laboratory of

Influenza Virus Surveillance, Center for Influenza Virus Research,

National Institute of Infectious Diseases, Tokyo, Japan
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Serum panel for 10/11 Northern hemisphere human serology

Adults
WHO, Australia Age range 23-58 Mean age 41.4 24 A/California/7/2009 X-179AHINI)pdm
(I. Barr) Elderly A/Wisconsin/15/2009 X-183(H3N2)
Age range 61-83 Mean age 67.6 24 B/Brisbane/60/2008
Adults
NIBSC,UK Age range Mean age 37.2 24 A/California/7/2009 X-179A(HIN1)pdm
(R. Newman) Elderly A/Victoria/210/2009 X-187(H3N2)
Age range Mean age 66.7 23 B/Brisbane/60/2008
Adults
Niigata Univ., Japan Age range 20-58 Mean age 38.1 24 A/California/7/2009 X-179A(HIN1)pdm
(R. Saito) Elderly A/Victoria/210/2009 X-187(H3N2)
Age range 62-100 Mean age 82.3 24 B/Brisbane/60/2008
Adults
CBER, USA Age range Mean age 24 A/California/7/2009 X-179A(HIN1)pdm
(Z.Ye) Elderly A/Victoria/210/2009 X-187(H3N2)
Age range Mean age 24 B/Brisbane/60/2008
Adults
CDC, China Age range 19-59 Mean age 42.0 30 A/California/7/2009(HIN1)pdm-like
(D. Wang) Elderly A/Victoria/210/2009(H3N2)-like
Age range 60-88 Mean age 70.7 30 B/Brisbane/60/2008
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Antigen panel for 2010/11 Northern hemisphere human serology in Japan

Type/Subtypes Viruses Passage ~ Remarks

HIN1pdm

A/Christchurch/16/2010 E2+1 N125D, D94N, V250A

H3N2
A/Kobe/357/2010 MDCK 1+2  Broad reactor to all ref sera, Perth/16 clade
A/Okinawa/72/2010 MDCK 1+2  4-fold low to Perth/16, Vic/208 clade, recent subclade (53N, 94Y, 230V)
A/Yokohama/96/2010 MDCK 2+2  Perth/16-like, Vic/208 clade, recent subclade (53N, 94Y, 230V)
A/Brisbane/11/2010 E4+2 Perth/16-like, Vic/208 clade, candidate of vaccine production strain
A/Rhode Island/1/2010 E3+1 Common, Vic/208 clade, T48, K92R subclade, Perth/16-like

B-Vic
B/Hiroshima/9/2010 El+1 Common, Bris/60-like, recent subclade (L58P)
B/Hiroshima/9/2010 MDCK 1+1  Bris/60-like, recent subclade (L58P)

B-Yam B/Wisconsin/1/2010 E3+1 Common, a candidate of vaccine production strain
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Supplement data by NIID

SHNIID

NATIONAL INSTITUTE OF
INFECTIOUS DISEASES

1. Antigenic analysis of influenza A/H3N2 viruses
2. Update of influenza A/HSN1 virus

3. Serologic Response to Influenza Virus Vaccines



Hemagglutination inhibition tests of influenza A/H3 viruses-1%Guinea Pig RBCs

HI test date:2011/2/10

Perth16 group Victoria208 group
Victoria/ | Victoria/| Perth/ | Niigata/ Brisbane/ ;
210/09 | 210/09 | 16/09 | 403/09 | Brisbane/| 11/10 | Shizuoka,
Egg (X-187) | Egg Cell 11/10 (X-197) 736/09
No.1 |Egg No.1| No.2 No.1 Egg No.1 | Egg No.1 | Cell No.2

REF.Ag
A/Uruguay/716/2007 SpfCK1E3 +3 2007/06/21 1286 40 10 40 20 160 160 80 160 D
A/Victoria/210/2009 E2+2  2009/06/02 <10 648 640 160 320 160 160 160 80  P* 1260M D
A/Victoria/210/2009 (X-187) E7/E2+1 10 1280 2566 320 640 320 320 160 40  P*,1260M D
A/Perth/16/2009 E3 +2 <10 320 80 160 160 80 80 80 20  p* D
A/NIIGATA/403/2009 MDCK 2+2 2009/03/12 20 640 160 320 30 160 160 160 80  p* D
A/Brisbane/11/2010 E4 +2 10 320 40 80 160 30 320 160 40  V* N3128 D
A/Brisbane/11/2010 (X-197) E7+2 20 320 80 160 160 640 548 320 40 V* N3128
A/SHIZUOKA/736/2009 MDCK 1+3 2009/05/23 40 1280 160 320 320 160 160 328 160 V* D
A/Hunan-beihu/1313/2009 C3+1  2009/0507 80 20 10 20 20 20 20 10 3206 HK/2000 CL

TEST.Ag :

A/YOKOHAMA/91/2010 MDCK 2+2 2010/1126 40 1280 320 320 640 640 640 640 320 V* N3128 D
A/YAMANASHI/195/2010 MDCK 1+2 2010/10/23 10 1280 320 640 640 640 320 320 40 P* 1260M, P162S
A/SAKAI/36/2010 MDCK 2 +1 2010/11/06 20 1280 320 640 640 320 320 320 40 P* 1260M, P162S
A/SHIMANE/69/2010 MDCK 1+2 2010/12/06 <10 640 320 320 640 320 320 320 20 P*1260M,P162S D
A/Shanghai-Baoshan/1607/2010  C2+1  2010/10/07 20 640 160 320 320 160 160 160 40 P
A/SAPPORO/110/2010 MDCK 1+1 2010/12/09 10 640 160 320 320 640 320 160 80  V* N312S D
A/Ulaanbaatar/3805/2010 MDCK 2+2 2010/12/02 20 640 80 160 160 160 160 160 80V (1)*
Allncheon/2384/2010 MDCK 2 +1 2010/1220 10 640 80 320 320 160 160 80 80  P* 1260M, P162S
A/NIIGATA-C/1/2011 MDCK 1+1 2011/01/09 <10 640 80 320 320 160 160 160 40 P* 1260M,P162S D
A/EHIME/39/2010 MDCK 1 +1 2010/11/01 <10 640 80 320 320 160 160 80 20 P* 1260M, P162S
A/KOBE/419/2010 MDCK 1+2 2010/1220 20 320 80 80 160 160 160 160 80 V* N312S D
A/FUKUSHIMA/129/2010 MDCK 2+1 2010/1129 10 320 80 80 80 160 160 80 80 V* (1)*
A/HIROSHIMA/56/2010 MDCK 2 +1 2010/12/22 <10 320 80 160 160 160 160 80 20  P*1260M,P162S D
A/KUMAMOTO/40/2010 MDCK 2 +1 2010/12/13 20 320 40 160 80 160 160 80 40 V* N3128 DIN
A/Laos/11043/2010 MDCK 3+1 2010/10/19 10 160 40 80 80 80 80 40 80 V¥, (1)* R208K**

* P: Perth/16 CL, V: Vic/208 CL, (1): D53N, H94Y, 1230V, E280A
**: Antigenic site '



HPAI (H5N1) in Japan, October 2010-February 2011
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HI antibody response to HIN1pdm viruses

. PASSAGE GMT (%) =40 post vace GMT
SAMPLE Antigens % 4-FOLD N
HISTORY  prg  posT PRE POST  Risg  "eduetion (%)
) A/California/7/2009* , E2+3 183 717 41.7 91.7 54.2
Australia Adult :
A/Christchurch/16/2010 E2+1 20.6 69.2 41.7 79.2 45.8 11
i ia/7/2 +. 7. 160. . . 1.

E.U Adult A/California/7/2009 E2+3 3 60.0 8.3 95.8 91.7
A/Christchurch/16/2010 E2+1 8.7 2263 125 100.0 95.8 0
A/California/7/2009 E2+3 8.7 36.7 4.2 62.5 62.5

Japan Adult
A/Christchurch/16/2010 E2+1 12.6 58.2 29.2 70.8 58.3 0

i i 9 E2+ . 138. . . .

U.S. Adult A/California/7/200 3 7.9 385 125 91.7 91.7

A/Christchurch/16/2010 E2+1 122 179.6  29.2 91.7 91.7 0
li ia/7/2 2+3 7.9 32. .0 . .
China Adult A/California/7/2009 E 5 10 56.7 66.7
A/Christchurch/16/2010 E2+1 10.7 66.5 20.0 76.7 83.3 0
. A/California/7/2009 E2+3 20.6 44.9 41.7 75.0 29.2
Australia Elderly
A/Christchurch/16/2010 E2+1 27.5 63.5 54.2 83.3 333 0
A/California/7/2009 E2+3 K 45.1 8.7 . 69.6

E.U Elderly California/7/20 7.6 60.9
A/Christchurch/16/2010 E2+1 10.6 66.8 17.4 60.9 78.3 0
A/California/7/2009 E2+3 7.7 24.5 8.3 41.7 58.3

Japan Elderly
A/Christchurch/16/2010 E2+1 13.3 50.4 25.0 75.0 54.2 0
i ia/7/2009 E2+ 6. 43, 4. . .

U.S. Elderly A/California/7 3 7 3.6 2 66.7 62.5
A/Christchurch/16/2010 E2+1 10.3 95.1 12.5 75.0 66.7 0
A/California/7/2009 E2+3 6.7 37.2 34 .6 65.

China Elderly atornia >8 >

A/Christchurch/16/2010 E2+1 8.7 67.7 13.8 58.6 69.0 0

*) HI tests were done at different day, Sept 2010



