Influenza A/H3 isolates characterized by NIID

l Japan ’ Taiwan [ Laos l Myanmar I Nepal I Vietnam Total

March 2013- August 2013 n %
A/Texas/50/2012 -like Cell 41 4 3 7 1 1 57 83.8
A/Texas/50/2012 -like* Cell 5 6 0 0 0 0 11 16.2
A/Texas/50/2012 (Low)** Cell 0 0 0 0 0 0 0 0.0

Total 46 10 3 7 1 1 68
A/Victoria/361/2011 -like Cell 34 2 7 1 1 52 76.5
A/Victoria/361/2011 -like* Cell 12 3 1 0 0 0 16 23.5
AlVictoria/361/2011 (Low)**  Cell 0 0 0 0 0 0 0 0.0

Total 46 10 3 7 1 1 68

Japan Taiwan | Laos | Myanmar | Nepal | Vietnam Total

September 2013- December 2013 n %
A/Texas/50/2012 X-223 -like 0 0 0 0 0 0 0 0.0
A/Texas/50/2012 X-223 -like* 12 3 1 0 0 0 16 25.8
A/Texas/50/2012 X-223 (Low)** 39 4 3 0 0 0 46 74.2

Total 51 7 4 0 0 0 62
A/Texas/50/2012 -like Egg 3 0 0 0 0 0 3 6.7
A/Texas/50/2012 -like* Egg 21 6 1 0 0 0 28 62.2
A/Texas/50/2012 (Low)** Egg 11 0 3 0 0 0 14 31.1

Total 35 6 4 0 0 0 45
A/Texas/50/2012 -like Cell 44 6 4 0 0 0 54 87.1
A/Texas/50/2012 -like* Cell 7 1 0 0 0 6 8 12.9
A/Texas/50/2012 (Low)** Cell 0 0 0 0 0 0 0 0.0

Total 51 7 4 0 0 0 62

* 4-fold low to homologous titer

** 8-fold or greater low to homologous titer
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A(H3N2)

Texas/50/12 (Cell)
2012/13 season 2013/14 season
Mar - Aug Sep - Dec
13%

16%

N=68

| Texas/50/2012-like

' Antigenic variants**

*4-fold lower than the homologous titers

**28-fold lower than the homologous titers

A(H3N2)
Texas/50/12 (X-223) (Egg)
2012/13 season 2013/14 season
Mar - Aug Sep - Dec

2%

.. Texas/50/2012-like

|| Texas/50/2012-like*
- Antigenic variants**
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*4-fold lower than the homologous titers

**28-fold lower than the homologous titers



A(H3N2)
2013/14 season

Sep - Dec
NY/39/12 (Cell) NY/39/12 (X-233) (Egg) NY/39/12 (X-233A) (Egg)

5%

6% 11%

N=58 N=18 N=18

.| NY/39/2012 Cell or X-233 or X-233A -like

|| NY/39/2012 Cell or X-233 or X233A -like*  *4-fold lower than the homologous titers

. Antigenic variants** **28-fold lower than the homologous titers
A(H3N2)
2013/14 season
Sep - Dec
Almaty/2958/13 (Egg) Almaty/2958/13 (NIB-85) (Egg)

N=18 N=18
* Anti-Almaty ferret sera for Hl were used the sera from NIMR.
Almaty/2958/2013 Egg or NIB-85 -like

Almaty/2958/2013 Egg or NIB-85 -like* *4-fold lower than the homologous titers

. Antigenic variants** **28-fold lower than the homologous titers
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Hemagglutination inhibition tests of influenza A/H3 viruses-1%Guinea Pig RBCs

CL3C HI test date:2014/2/5
Almaty/ Almaty/
Texas/ New York/| New York/ | 2958/13 2958/13
Texas/ 506/12 New York/ 39/12 39/12 Egg (NIB-85) Victoria/ Amino acid
Passage Sample 50/12 (X-223) 39/12 (X-233) (X-2334) from Egg 361/11 substitution
Strains History date Cell No.2 | Egg No.1 | Cell No.2 | Egg No.1 | Egg No.1 NIMR | from NIMR | Cell No.1 | HA group in HA
REF. Ag. ‘
A/Texas/50/2012 M1/C2 +] 320 160 160 160 160 160 160 320 3C.1
A/Texas/50/2012 (X-223) E4/E8 +1 640 1280 640 320 160 640 640 640 3C.1 GI86V*
A/New York/39/2012 C2 +1 80 80 160 80 80 80 80 160 3C.1 G186V*
A/New York/39/2012 (X-233) E4ER/E1 +1 160 160 320 320 160 80 80 320 3C3
A/New York/39/2012 (X-233A)  E4E8/El +1 320 80 320 320 160 80 80 320 3C3  GI86V>GH
A/Almaty/2958/2013 ES5 +1 160 640 320 320 160 640 640 320 3C.1
A/Almaty/2958/2013 (NIB-85) EX +1 320 640 640 320 160 1280 640 640 -
A/Victoria/361/2011 MDCK 2 +2 320 160 320 160 160 320 160 320 HK2000
STANDARD Ag. from AUS )
A/Texas/50/2012 1280 1280 1280 640 320 1280 1280 1280 3C.1
A/Victoria/361/2011 640 640 640 320 80 640 640 640 3C.1
A/Victoria/210/2009 640 1280 640 320 160 640 640 640 1
A/Wisconsin/67/2005 40 40 40 40 80 80 40 40 -
TEST Ag.
A/Texas/50/2012 (X-223A) $ ES/E8 +1 320 640 640 320 80 640 640 640 3C.1
A/TOKY0/32446/2013 MDCK 3 +1  2013/12/03 320 160 320 160 160 160 160 160 Seq ND
A/Louisiana/09/2013 $ C3+1 320 80 160 80 160 160 80 160 3C.3
A/NHGATA-C/96/2013 MDCK 2 +1  2013/10/27 160 160 160 80 160 160 160 160 3C3
A/FUKUOKA/3/2013 MDCK 2 +1  2013/12/09 160 80 160 80 160 160 80 160 Seq ND
A/Texas/50/2012 § M1/C2 +2 160 80 160 80 80 160 80 160 3C.1
A/TOKYO/31512/2013 § MDCK 2 +2 2013/10/31 160 80 160 80 80 160 80 160 3C3
A/SHIMANE/127/2013 MDCK 2 +1 2013/12/06 160 80 160 80 80 160 80 160 3C3
A/HOKKAIDO/54/2013 MDCK 3 +1  2013/11/29 160 80 160 80 80 160 80 160 3C3
A/SHIMANE/126/2013 MDCK 2 +1  2013/12/04 160 80 160 80 80 80 80 160 Seq ND
A/NIIGATA/1199/2013 MDCK 1+1 2013/12/03 160 30 160 80 80 30 80 160 3C3
A/TOCHIGI/38/2013 MDCK 2 +1  2013/11/22 160 80 160 80 80 80 80 80 3C3
A/SAKAI/25/2013 MDCK 1 +1  2013/12/14 160 80 160 80 80 80 80 80 3C3
A/AICHI/125/2013 MDCK 1 +2  2013/11/28 80 80 80 80 80 80 80 160 3C3
A/Taiwan/1019/2013 MDCK 2 +2 2013/10/08 80 80 80 40 80 160 80 160 3C.2
A/KANAGAWA/148/2013 MDCK 2+1 2013/11/18 80 80 80 80 80 160 80 80 3C.2
A/SATTAMA/137/2013 MDCK 2 +1  2013/11/29 80 80 80 80 80 80 80 80 3C3
A/FUKUOKA-C/10/2013 MDCK 3 +1 2013/12/03 80 80 80 40 80 80 40 80 3C.2
A/SATTAMA/138/2013 MDCK 2 +1  2013/12/02 80 80 80 40 80 80 40 80 3C3
A/SAITAMA/143/2013 MDCK 2 +1  2013/12/06 80 40 40 40 40 80 40 80 3C3
A/KANAGAWA/147/2013 MDCK 2 +1  2013/11/07 80 40 40 40 40 80 40 80 3C2

*Antigenic sites
ND: not determined
$: Serology antigen




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

CL3C HK2000 group | HI test date:2014/1/16
Texas/
Texas/ Texas/ 56/12 | New York/ | New York/ | Victoria/| Shizuoka/ | Hunan-beihu/ Amino asid
Passage Sample 50/12 50/12 (X-223) 39/12 39/12 361/11 736/09 1313/09 HA substitution
Strains History date Cell No.2 | Egg No.1 | Egg No.1| Cell No.2 | Egg No.2 |[Cell No.1| Cell No.2 Cell No.1 group in HA
REF. Ag.
A/Texas/50/2012 MI/C1 +1 160 80 160 160 160 160 80 80 3C.1
A/Texas/50/2012 ES +1 640 324 640 320 640 320 320 80 3C.1 Gl86V*
A/Texas/50/2012 (X-223) E4/E8 +1 320 320 640 320 640 320 320 80 3C.1 GI86V*
A/New York/39/2012 C2+1 80 80 80 16l 160 80 40 80 3C3
A/New York/39/2012 E4 +1 320 320 320 320 324 320 160 40 3C.3  GIB6V>GH
A/Victoria/361/2011 MDCK 2 +2 320 160 160 320 320 324 160 160 3C.1
A/SHIZUOKA/736/2009  MDCK 1 +3 2009/05/23 320 160 160 320 320 320 320 320 -
A/Hunan-beihu/1313/2009 C3+1 2009/05/07 40 20 40 20 20 20 20 324 HK2000
STANDARD Ag. from AUS
A/Texas/50/2012 320 640 640 640 640 640 320 80 3C.1
A/Victoria/361/2011 320 320 640 640 640 640 320 80 3C.1
A/Victoria/210/2009 320 640 640 640 640 640 320 80 1
A/Wisconsin/67/2005 20 20 40 20 40 40 40 80 -
TEST Ag.
A/FUKUOKA/1/2013 MDCK 2 +2 2013/11/27 160 160 160 160 160 160 80 160 3C.2
A/Taiwan/1023/2013 MDCK 2 +1 2013/11/08 160 80 160 160 160 160 80 160 3C.2
A/Taiwan/1031/2013 MDCK 3 +1 2013/10/31 160 80 160 160 160 160 80 160 3C.2
A/Taiwan/1052/2013 MDCK 2 +1 2013/12/03 160 80 160 160 160 160 80 160 3C.2
A/SAPPORO/112/2013 MDCK 1 +1 2013/11/25 160 80 160 160 160 160 80 160 3C.3
A/SAPPORO/113/2013 MDCK 1 +1 2013/11/22 160 80 160 160 320 160 80 160 Seq ND
A/Taiwan/1034/2013 MDCK 3 +1 2013/11/04 160 80 80 160 160 160 80 80 3C3
A/Taiwan/1045/2013 MDCK 2 +1 2013/11/16 160 80 80 160 160 160 40 80 3C.2
A/MIE/26/2013 MDCK 1 +1 2013/12/10 160 80 80 160 160 160 80 160 3C.2
A/SAPPORO/108/2013 MDCK 2 +1 2013/11/13 160 80 80 160 160 160 40 160 Seq ND
A/KOCHI/30/2013 MDCK 1+1 2013/11/30 160 80 80 160 160 80 80 160 Seq ND
A/KOCHI/31/2013 MDCK 1 +1 2013/12/03 160 80 80 160 160 160 80 160 3C.3
A/KAWASAKI/61/2013 MDCK 1 +1 2013/12/09 80 80 80 160 160 80 40 80 3C.3
A/KOCHI/28/2013 MDCK 2 +1 2013/11/25 80 80 80 30 160 80 40 80 Seq ND
A/SAITAMA/136/2013 MDCK 2 +1 2013/11/25 80 80 80 80 80 80 40 80 3C3
A/KOCHUI/29/2013 MDCK 1 +1 2013/11/29 80 80 80 80 160 80 40 80 Sey ND
A/KOCHI/33/2013 MDCK 2 +1 2013/11/28 80 80 80 80 80 80 40 80 Seq ND
A/Taiwan/1029/2013 MDCK 3 +1 2013/10/25 80 80 40 80 160 80 40 80 3C.2

*Antigenic sites
ND: not determined
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Hemagglutination inhibition tests of influenza A/H3 viruses-1% Guinea Pig RBCs

CL3C HK2000 group| HI test date:2013/12/26
Texas/ | Texas/| Texas/
50/12 | 50/12 50/12 | New York/| New York/| Victoria/ | Shizuoka/ | Hunan-beihu/ Amino asid
Passage Sample Cell Egg | (X-223) 39/12 39/12 361/11 736/09 1313/09 HA substitution
Strains History date No.2 | No.l1 | EggNo.l1| Cell No.2 | Egg No.2 | Cell No.1| Cell No.2 Cell No.1 group in HA
REF. Ag.
A/Texas/50/2012 MI/C1 +1 160 160 160 160 160 160 80 160 3C.1
A/Texas/50/2012 ES +1 640 640 640 320 640 640 320 80 3C.1 GI86V*
A/Texas/50/2012 (X-223) E4/E8 +1 320 320 640 640 640 320 320 80 3C.1 G186V*
A/New York/39/2012 C2 +1 80 80 80 80 160 80 40 80 3C3
A/New York/39/2012 E4 +1 320 320 640 320 640 320 320 40 3C3  G186V>G*
A/Victoria/361/2011 MDCK 2 +2 320 160 160 160 320 320 160 160 3C.1
A/SHIZUOKA/736/2009 MDCK 1+3 2009/05/23 320 160 160 320 320 320 320 160 -
A/Hunan-beihu/1313/2009 C3 +1 2009/05/07 40 40 40 40 40 40 20 320 HK2000
STANDARD Ag. from AUS
A/Texas/50/2012 640 640 1280 640 1280 640 640 160 3C.1
A/Victoria/361/2011 320 320 640 320 640 320 320 80 3C.1
A/Victoria/210/2009 320 640 640 640 640 640 320 80 1
A/Wisconsin/67/2005 40 40 40 40 40 40 40 80 -
TEST Ag.
A/TOKYO0/33355/2013 MDCK 2 +1 2013/10/25 320 160 160 320 320 160 160 160 3C3
A/MIE/25/2013 MDCK 1 +1 2013/11727 160 160 160 320 320 160 160 80 3C2
A/Laos/1856/2013 MDCK 2 +1 2013/09/23 160 160 160 160 320 160 80 80 3C2
A/SAPPORO/106/2013 MDCK 2+1 2013/11/04 160 80 160 160 160 160 160 320 3C3
A/AICHI/123/2013 MDCK 1+1 2013/11/28 160 80 160 160 160 160 80 80 3C3
A/CHIBA-C/47/2013 MDCK 2 +1 2013/11/22 160 80 160 160 320 160 80 160 3C3
A/OSAKA/37/2013 MDCK 2 +2 2013/09/09 160 80 80 160 320 160 80 160 3C3
A/Laos/1878/2013 MDCK 2 +1 2013/09/23 160 30 80 160 160 160 40 80 3C2
A/AICHI/121/2013 MDCK 1+1 2013/11/28 160 80 80 160 160 160 40 80 3C3
A/JAICHI/122/2013 MDCK 1+1 2013/11/28 160 80 80 160 160 80 40 80 3C3
A/TOKYO0/33393/2013 MDCK 2 +1 2013/11/08 160 80 80 160 160 160 80 80 3C2
A/YAMAGUCHI/41/2013 MDCK 3 +1 2013/11/26 160 80 80 160 160 160 80 80 3C2
A/CHIBA-C/48/2013 MDCK 2 +1 2013/11725 160 80 80 160 160 160 80 160 3C3
A/Laos/1898/2013 MDCK 2 +1 2013/09/26 160 80 80 80 160 160 40 80 3C.2
A/Laos/1918/2013 MDCK 2 +1 2013/09/30 160 80 80 80 160 80 40 80 3C2
A/AICHI/124/2013 MDCK 1+1 2013/11/28 160 80 80 80 160 80 40 80 3C3

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

CL3C HK2000 group | HI test date:2013/12/19
Texas/ | Texas/ | Texas/
50/12 | 50/12 | 50/12 | New York/| New York/| Victoria/ | Shizueka/ | Hunan-beihu/ Amino asid
Passage Sample Cell Egg | (X-223) 39/12 39/12 361/11 736/09 1313/09 HA substitution
Strains History date No.2 | Ne.l |Egg No.1| Cell No.2 | Egg No.2 | Cell No.1| Cell No.2 Cell No.1 group in HA
REF. Ag.
A/Texas/50/2012 MI/C1 +1 160 80 80 160 160 160 80 80 3C.1
A/Texas/50/2012 E5 +1 320 320 640 320 640 320 320 80 3C.1  G186V*
A/Texas/50/2012 (X-223) E4/E8 +1 320 320 640 320 320 320 320 80 3C.1  GIl86V*
A/New York/39/2012 C2 +1 160 80 80 160 160 160 80 80 3C3 '
A/New York/39/2012 E4 +1 160 160 320 320 320 160 160 40 3C3  G186V>G*
A/Victoria/361/2011 MDCK 2 +2 320 160 160 160 320 320 160 160 3C.1
A/SHIZUOKA/736/2009  MDCK 1 +3 2009/05/23 320 160 160 320 320 320 320 160 -
A/Hunan-beihu/1313/2009 C3+1 2009/05/07 40 40 40 40 40 40 40 320 HK2000
STANDARD Ag. from AUS
A/Texas/50/2012 320 320 640 640 640 320 320 80 3C.1
A/Victoria/361/2011 320 320 320 320 640 320 160 40 3C.1
A/Victoria/210/2009 320 320 640 320 320 320 160 40 1
A/Wisconsin/67/2005 80 80 80 80 80 80 80 160 -
TEST Ag.
A/YOKOHAMA/154/2013 MDCK 2 +1 2013/09/02 320 160 160 160 320 160 80 160 3C3
A/YOKOHAMA/155/2013 MDCK 2 +1 2013/09/02 160 80 160 160 160 160 80 160 3C3
A/TOKYO/31512/2013 $ MDCK 2 2013/10/31 160 80 160 160 160 160 80 160 3C.3
A/FUKUOKA-C/9/2013 MDCK 2 +1 2013/11/02 160 80 80 160 320 160 80 160 3C2
A/YAMAGUCHI/39/2013 MDCK 2 +1 2013/11/15 160 80 80 160 160 160 80 160 3C3
A/YOKOHAMA/160/2013 MDCK 2 +1 2013/11/24 160 80 80 160 160 160 40 160 3C3

A/YAMAGUCHI/40/2013 MDCK 3 +1 2013/09/26 80 40 40 40 80 80 20 80 3C.2

$: Serology antigen
* Antigenic sites
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Phylogenetic analysis of
influenza A(H3N2)
HA genes

l 13/14 vaccine strain |

HI reference antigen

September 2013
October 2013
November 2013
December 2013

HI test strain in bold type
S : Serology-antigen

V2231
N312S

S45N
T481

L1578
V347M

V347M

T128A
R142G

Jiangxi-Xunyang/1790/13 CMIC

SAITAMA/136/13
_.F——YAMAGUCHI/?,S/B
Shanghai-Song-Jiang/1632/13 CNIC
Taiwan/1034/13
Hong Kong/32/14 NIMR
Fujian-Fengze/1335/13 CNIC
OSAKA/38/13
azakhstan/3371/13 NIMR
____{;—"Cazakhstan/szn/n NIMR
azakhstan/3291/13 MiMR

Bursa/247/13 NIMR
ursa/176/13 NIMR

Tehran/58191/13 NIMR
Tehran/63139/13 NIMR
TOKYO/31512/13 §

TOKYO/33355/13
HIBA-C/47/13

Louisiana/09/13 $
HIBA-C/48/13

N

Shandong-Donglan-Lanshan/1661/13 CNIC
gxi-Zhushan/1659/13 CNIC
Hong Kong/33/14 NIMR
Anhui-Baohe/1694/13 CNIC
Fujian-Yanping/2707/13 CNIC
Guizhou-Kaili/1641/13 CNIC
IChongging-Yuzhong/11553/13 CNIC
-Shanghai-Pudongxin/1904/13 CNIC
[ ——Sichuan-Qingyang/1547/13 CNIC
jiangsu-Nanjing-Gulou/11776/13 CNIC
iGuangdong-Rongcheng/1715/13 CNIC

-Anhui-Tianjiaan/1523/13 CNIC
| FSAPPORO/}JZ/:B

ntalya/251/13 NIMR
OSAKA/37/13
bossamsmmmmmsmmmee S tnam /481/13 CDC
iAnhui-Yaohai/1704/13 CNIC
——Jiangsu-Nanjing-Guiou/12052/13 CNIC
———Hong Kang/4928/13 CDC
——Hunan-Lengshuitan/11016/13 CNIC
——YOKOHAMA/160/13

N145S
A198S

/|

D489N

Q33R
N278K

; K62E T212A

S219F

Hubei-Hongshan/1437/13 CNIC
YOKOHAMA/155/13
——Beijing-Huairou/11379/13 CNIC

t(OCHl/ 31/13
Hong Kong/19/14 NIMR

——KAWASAKI/61/13
——Hang Kong/23/14 NIMR
Hong Kong/5641/13 COC
IYOKOHAMA/154/13

uizhou-Duyun/1652/13 CNIC
SAPPORO/106/13

gdong-Dongguan-Ben-Di/1695/13 CNIC
-Almaty/2958/13 Jan $
NewYork/33/12 $
ewYork/39/12E G186V>G
~—Taiwan/1052/13
el 305/1898/13
iz tnam/473/13 CDC

Vietnam/480/13 COC
Laos/1856/13
e FUKUOKA/1/13
\YOKOHAMA/158/13
OKOHAMA/157/13
OKOHAMA/159/13
a0s/1878/13

Laos/1918/13
Vietnam/476/13 COC
|l aiwan/1023/13
1€/25/13
mlﬁ/zells
——YAMAGUCHI/41/13
Bursa/246/13 NIMR
Taiwan/1031/13
feeT aiwan/1029/13
l—Hong Kong/12/14 NIMR
Y94H }——rFukuoKa-c/9/13
Hong Kong/4/14 NIMR
\—~Hong Kong/5643/13 COC
Taiwan/1045/13

TOKYO/33393/13
YAMAGUCHI/40/13

—Victoria/361/11

T128N, A198P

Hong Kong/5648/13 CDC

Bursa/177/13 NIMR

3C.1

V223 “—SHIZUOKA/736/09

HUNAN-BEIHU/1313/09

Victoria/210/09€E

K144N
[PenhllﬁlosE

26

Jietnam/465/13 CDC

3C3

3C.2

0.001
—



Phylogenetic analysis of
influenza A(H3N2)
NA genes

| 13/14 vaccine strain |

Hi reference antigen

September 2013
October 2013
November 2013
December 2013

HI test strain in bold type

$ : Serology antigen

L81P, S367N, K369T, N402D, 1464L

ursa/246/13 NIMR
P81T ""ﬁursa/ln/u NIMR

e 305/1856/13
L—FUKUOKA/1/13
Taiwan/1052/13

Laos/1898/13

1E/26/13

1E/25/13

YOKOHAMA/158/13
OKOHAMA/157/13
a0s/1878/13

OKOHAMA/159/13
YAMAGUCH!/41/13

Hong Kong/5648/13 COC
Kazakhstan/3318/13 NIMR
Kazakhstan/3319/13 NIMR
Kazakhstan/3281/13 NIMR
AMAGUCHI/40/13
Vietnam/473/13 CDC

13927

—1Laos/1918/13

Vietnam/476/13 CDC
II aiwan/1023/13
Taiwan/1045/13
Hong Kong/12/14 NIMR
e HO1E KON /4/14 MIMR
Fong Kong/5643/13 CDC

T267K

{FUKUOKA-C/9/13
Taiwan/1031/13
TOKY0O/33393/13
Taiwan/1029/13

E221D

ietnam/480/13 CDC
Eujia n-Fengze/1335/13 CNIC
Hong Kong/32/14 NIMR
SAITAMA/136/13
——{:;;a-r:ghai-Song‘Jiangllﬁﬂ/B cNiC
franme Shandong-Donglan-tanshan/1661/13 CNIC
jiangxi-Zhushan/1659/13 CNIC
Hong Kong/33/14 NIMR
Guizhou-Kaili/1641/13 CNIC
Sichuan-Qingyang/1547/13 CNIC
Anhui-Baohe/1694/13 CNIC
Fujian-Yanping/2707/13 CNIC
Chongaing-Yuzhong/11653/13 CNIC
Shanghai-Pudongxin/1904/13 CNIC
iCHI/124/13
ICHIf121/13
ICHI/122/13
KOCHI/31/13
AICHI/123/13
KAWASAKI/61/13
___‘—Beijing-Huairou/l 1379/13 CNIC
Siangxi-Xunyang/1790/13 CNIC
Hong Kong/19/14 NIMR
Hubei-Hongshan/1437/13 CNIC
——Guangdong-Rongcheng/1715/13 CNIC
Hunan-Lengshuitan/11016/13 CNIC
Hong Kong/4928/13 CDC
e Jizang su-Nanjing-Gulou/12052/13 CNIC
——Taiwan/1034/13

_{-:—————-——Hong Kong/5641/13 CDC

-Jiangsu-Nanjing-Gulou/11776/13 CNIC
[ /{2 £ 13111 /481 /13 CDC

Tehran/63151/13 NIMR

NewYork/39/12 §
[NewYorkIS?B/lZE

—L—-———Anhui-Yaohai/l704/13 CNIC

hui-Tianjiaan/1523/13 CNIC

D93G

gdong-Dongguan-Ben-Di/1695/13 CNIC

esrsemmmmmmmenn G iz HOU - DUy /1652/13 CNIC

R150H

13127 |

DI93G
Y155F
D251V
$315G

SHIZUOKA/736/09

[Texas/50/12 §
exas/50/12€E
; h
HIBA-C/48/13

Victoria/361/11

3C1

HIBA-C/47/13
Louisiana/09/13 §
TOKYO/33355/13
OSAKA/37/13
Bursa/247/13 NIMR
ursa/176/13 NIMR
Tehran/58191/13 NIMR
Tehran/63139/13 NIMR

1 ISAPPORO/112/13
‘Antalya/251/13 NIMR
azakhstan/3372/13 NIMR

azakhstan/3291/13 NiMR
Kazakhstan/3371/13 NIMR

TOKYO/31512/13 $

YOKOHAMA/160/13
lHong Kong/23/14 NIMR
(YOKOHAMA/154/13

_BPORO/IOG/H
OSAKA/38/13

OKOHAMA/155/13

YAMAGUCHI/39/13
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B viruses

Antigenic and Phylogenetic analyses:

B/Yamagata-lineage
Limited number of influenza B viruses is available for HI tests.
Both antiserum against egg- and cell-propagated B/Massachusetts/2/2012 viruses
well covered most cell-propagated test viruses and only 11% of the test viruses
showed 8-fold low HI titer from those homologous titers.
Antiserum against BX-51B (B/Massachusetts/2/2012-HGR) also reacted well with
test viruses and 16% of test viruses showed 8-fold reduced HI titer to the
homologous titer. However, 68% of test viruses showed 4-fold low HI titer from
homologous titer.
Recent B/Yamagata-lineage viruses fell into phylogenetically two groups of HA
gene represented by B/Massachusetts/2/2012 virus (group 2) and by
B/Wisconsin/1/2010 virus (group 3). All test viruses isolated in Japan since
October 2013 fell into group 3.
Some inter-lineage B viruses which possessed HA gene of B/Yamagata-lineage and
NA gene of B/Victoria-lineage were isolated in Japan since December 2013 and
those viruses formed the same cluster of inter-lineage B viruses isolated in China,
Taiwan, USA and Canada.

B/Victoria-lineage
- All cell-propagated test viruses isolated since October 2013 reacted well with

antisera raised against cell-propagated B/Brisbane/60/2008 and recent reference
B/Texas/02/2013, while 89% of test viruses poorly reacted with egg-propagated
B/Brisbane/60/2008 antiserum and showed over 8-fold low HI titer from the
homologous titer, as well known of loss of glycosylation site at amino acid residues
197-199 in the HA protein.
Because of low homologous titer of egg-propagated B/Texas/02/2013 antiserum, we
could not precisely interpret whether the antiserum covered cell-propagated test
viruses. :
All test viruses belonged to group 1A and some inter-lineage B viruses were
detected as described above.

Conclusions
Most recent B/Yamagata-lineage viruses are antigenically closely related to
B/Massachusetts/2/2012. They are not antigenically distinguished from
B/Wisconsin/1/2010 by our HI test. All test viruses of B/Victoria-lineage are
antigenically closely related to cell-propagated B/Brisbane/60/2008 and
B/Texas/02/2013 viruses. No antiviral resistant virus to any of 4 NA inhibitors is
found in both lineages. \
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Antigen viruses for serology tests.
(B/Yamagata-lineage)
B/Massachusetts/2/2012 BX-51B
B/Massachusetts/2/201 cell ‘
B/Shangdon-Mudan/1372/2013 cell (group 3)
B/Osaka/18/2013 cell (group 3)
B/Lithuania/6935/2013 cell (group 2)
(B/Victoria-lineage)
B/Brisbane/60/2008 egg
B/Texas/02/2013 egg (recent reference of group 1A)
B/Texas/02/2013 cell (recent reference of group 1A)
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Influenza B isolates characterized by NIID

‘ Japan l Taiwan l Laos Total
March 2013 - August 2013 n %
B/Massachusetts/02/2012 -like Cell 42 0 5 47 100.0
B/Massachusetts/02/2012 -like* Cell 0 0 0 0 0.0
B/Massachusetts/02/2012 -(Low)** Cell 0 0 0 0 0.0
B/Brisbane/60/2008 -like Cell 30 3 2 35 100.0
B/Brisbane/60/2008 -like* Cell 0 0 0 0 0.0
B/Brisbane/60/2008 -(Low)** Cell 0 0 0 0 0.0
Yam Total 42 0 5 47 100.0
Vic Total 30 3 2 35 74.5
Total 42 0 5 47 100
Japan Taiwan Laos Total
September 2013 - January 2014 n Yo
B/Massachusetts/02/2012 BX-51B -like 3 0 0 3 15.8
B/Massachusetts/02/2012 BX-51B -like* 13 0 0 13 68.4
B/Massachusetts/02/2012 BX-51B -(Low)** 2 1 0 3 15.8
B/Massachusetts/02/2012 -like Egg 16 0 0 16 84.2
B/Massachusetts/02/2012 -like* Egg 1 0 5.3
B/Massachusetts/02/2012 -(Low)** Egg 0 0 2 10.5
B/Massachusetts/02/2012 -like Cell 16 0 0 16 84.2
B/Massachusetts/02/2012 -like* Cell 1 0 53
B/Massachusetts/02/2012 -(Low)**  Cell 2 0 0 2 10.5
B/Brisbane/60/2008 -like Egg 1 0 0 1 5.6
B/Brisbane/60/2008 -like* Egg 1 0 0 1 5.6
B/Brisbane/60/2008 -(Low)** Egg 16 0 0 16 88.9
B/Brisbane/60/2008 -like Cell 18 0 0 18 100.0
B/Brisbane/60/2008 -like* Cell 0 0 0 0 0.0
B/Brisbane/60/2008 -(Low)**  Cell 0 0 0 0 0.0
Yam Total 18 1 0 19 160.0
Vic Total i8 0 0 18 94.7
Total 18 1 0 19 100.0

* 4-fold low to homologous titer

* * 8-fold low to homologous titer

30



B Yamagata
Massachusetts/02/12 (Cell)

2012/13 season 2013/14 season
Mar - Aug Sep - Jan

.| Massachusetts/02/2012-like

| j Massachusetts/02/2012-like* *4-fold lower than the homologous titers

- Antigenic variants** **28-fold lower than the homologous titers

B Yamagata
Massachusetts/02/12 (BX-51B) (Egg)
2012/13 season 2013/14 season
Mar - Aug Sep - Jan

2%%

'\\Wm/ o
N=19
.| Massachusetts/02/12 (BX-51B)-like
j Massachusetts/02/12 (BX-51B)-like* *4-fold lower than the homologous titers
- Antigenic variants** **28-fold lower than the homologous titers
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B Victoria
Brisbane/60/08 (Cell)

2012/13 season 2013/14 season
Mar - Aug Sep-Dec

.4 Brisbane/60/2008 Cell-like
j Brisbane/60/2008 Cell-like* *4-fold lower than the homologous titers

' Antigenic variants** **28-fold lower than the homologous titers

B Victoria
Brisbane/60/08 (Egg)

2013/14 season

.| Brisbane/60/2008 Egg-like
|| Brisbane/60/2008 Egg-like*  *4-fold lower than the homologous tters

. Antigenic variants** **28-fold lower than the homologous titers
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Hemagglutination inhibition tests of influenza B viruses (Yamagata lineage)-0.5%CRBC

CL2 CL3 HI test date:2014/1/30
M hu-] M hu- | M hu-
setts/ setts/ setts/ Malaysia/
Kanagawa/ 02/12 02/12 02/12 Malaysia/ | Malaysia/ 412/12 Wisconsin/| Sakai/
Passage Sample 3711 Cell NIID | Egg NIID BX-51B 412/12 412/12 from Aus. 01/10 36/11 HA
Strains History date Cell No.1 No.2 No.1 Egg No.1 | Cell No.1 | Celi No.2 | F2312-21Day| Cell No.1 | Cell No.1 | group | Amino acid Substitution in HA
REF. Ag.
B/KANAGAWA/37/2011 MDCK | +2 2011/10/21 320 640 320 80 320 320 320 80 320 2
B/Massachusetts/02/2012 M1/C2+2 160 640 160 80 160 160 160 40 80 2
B/Massachusetts/02/2012 E3 +1 80 160 640 320 80 160 80 80 40 2 NI96D*
B/Massachusetts/02/2012 (BX-51B) E3/E7 +1 160 320 640 320 160 160 80 80 40 2 NI196D*
B/MALAY S1A/412/2012 MDCK X/MDCK 1 160 640 320 160 160 320 160 80 80
B/Wisconsin/01/2010 Clc1+2 80 160 160 80 40 80 40 320 160 3 N2025* NI96N>S* T198T>1*
B/SAKAL/36/2011 MDCK | +2 2011/11/01 160 320 160 80 160 160 160 320 640 3 N202S*
TEST Ag.
B/SAKAI/28/2013 MDCK | +1 2013/12/23 640 640 640 160 640 320 160 640 640 3
B/Lithuania/6935/2013 $ MDCK 4 +1 320 640 320 160 160 320 320 80 160 2
B/SHIZUOKA/126/2013 MDCK 3 +1 2013/12/16 320 640 320 80 320 320 160 320 640 3
B/SAPPORO/31/2013 MDCK 1 +1 2013/12/24 640 640 320 80 320 160 160 320 640 3
B/SAPPORO/33/2013 MDCK 1 +1 2013/12/27 640 640 320 80 320 320 160 320 640 3
B/OSAKA/18/2013 $ MDCK 1 +1 2013/10/24 320 320 320 80 320 160 160 320 640 3
B/SAPPORO/30/2013 MDCK 1 +1 2013/12/05 320 320 320 80 320 160 160 320 640 3
B/SAKAI/32/2013 MDCK I +1 2013/12/22 320 320 320 80 320 160 160 320 640 3
B/SAITAMA/16/2013 MDCK 1 +1 2013/12/16 320 320 320 80 160 160 160 320 640 3
B/SHIGA/50/2013 MDCK 2 +1 2013/12/12 320 320 320 80 160 160 160 320 640 3
B/OSAKA/22/2013 MDCK 2 +1 2013/12/19 320 320 320 80 320 160 160 320 640 3
B/SAPPORO/36/2013 MDCK 1 +1 2013/12/28 320 320 320 80 320 160 160 320 640 3
B/SAPPORO/1/2014 MDCK 1 +1 2014/01/06 320 320 320 80 320 160 160 320 640 3
B/Taiwan/28/2013 MDCK 1 +1 2013/12/13 160 160 160 40 80 40 80 80 320 3
B/OSAKA/21/2013 MDCK 2 +1 2013/12/16 40 80 80 40 20 40 10 80 80 3 NI96N>>>K, T198T/A/N/I/DIV
B/KAWASAKI/12/2013 MDCK 1 +1 2013/12/05 20 40 80 40 10 20 10 160 80 3 NI96N>>K, T1981>>T

$: Serology antigen
*Antigenic sites
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Hemagglutination inhibition tests of influenza B viruses (Yamagata lineage)-0.5%CRBC

CL1 CL2 CL3 HI test date:2013/12/5
Massa- Massa- Massa-
Florida/ chusetts/ | chusetts/ | chusetts/
04/06 | Kanagawa/ 02/12 02/12 02/12 Wisconsin/| Sakai/
Passage Sample Egg 37/11 Cell Egg BX-51B 01/10 36/11 HA
Strains History date No.08-1 | Cell No.1 | NIID Neo.2 | NIID No.1| Egg No.1 | Cell No.1 | Cell No.1 | group | Amino asid substitution in HA
REF. Ag.
B/Florida/04/2006 E2 /E1+1] 2006/12/15 640 80 160 640 640 160 160 1
B/KANAGAWA/37/2011 MDCK 1+2 2011/10/21 160 320 320 320 160 80 160 2
B/Massachusetts/02/2012 M 1/C2+2 80 80 160 160 80 40 40 2
B/Massachusetts/02/2012 E3 +1 160 40 80 320 160 20 10 2 NI96D*
B/Massachusetts/02/2012 (BX-51B) E3/E7 +1 160 40 80 320 320 40 20 2 NI96D*
B/Wisconsin/01/2010 cucil+2 40 40 80 80 80 80 80 3 N202S*, N196N>S*, T198T>1*
B/SAKAI/36/2011 MDCK 1 +2  2011/11/01 80 160 160 160 80 160 320 3 N202S*
TEST Ag.
B/WAKAYAMA/149/2013 MDCK 1 +1  2013/10/07 160 160 160 160 160 160 160 3
B/WAKAYAMA/150/2013 MDCK 1 +1  2013/10/08 80 160 160 160 80 160 160 3
B/WAKAYAMA/151/2013 MDCK 1 +1 2013/10/08 80 160 160 160 80 160 160 3
B/WAKAYAMA/152/2013 MDCK I +1  2013/10/08 80 160 160 160 80 160 160 3

* Antigenic sites
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Phylogenetic analysis of
Influenza B (Yamagata-lineage)
HA genes

| 13/14 vaccine strain |

HI reference antigen

September 2013
October 2013
November 2013
December 2013
January 2014

CHRISTCHURCH/S517/13 Aus

R48K, P108A
T181A, S229G

HI test strain in bold type
$ : Serology antigen

100%
a9

K88R, E479D

51501, N165Y, S229D

'Massachusetts/02/12 $
—MALAYSIA/412/12
TASMANIA/23/13 Aus
New Hampshire/06/13 €DC
ASMANIA/9/13 Aus
hongding-Yuzhong/11615/13 CNIC
hongaing-Yuzhong/11616/13E CNIC
VICTORIA/825/13 Aus
Nebraska/02/13 CDC
b~TASMANIA/4/13 Aus
b= VICTORIA/643/13 Aus
VICTORIA/637/13 Aus .
VICTORIA/679/13 Aus”
Yunnan-Wenshan/1260/13 CNIC
Yunnan-Wenshan/1295/13 CNIC
—Alberta/RV2319/13 CDC
Florida/09/13 CDC
ndonesia/Nihrdi-Dps1052/13 CDC
Paris/2327/13 NIMR
1CTORIA/835/13 Aus
ntario/RV2298/13 CDC
TOWNSVILLE/8/13 Aus
Lisboa_PT/235/13 NIMR
Norway/3200/13 NIMR
Niakhar/423/13 CDC
——Lithuania/6935/13 Mar $

CANBERRA/84/13 Aus .
____E-DARWIN/G/B Aus
HRISTCHURCH/534/13 Aus

SOUTH AUSTRALIA/79/13 Aus
____E——-SOUTH AUSTRALIA/32/13 Aus
OUTH AUSTRALIA/67/13 Aus

celand/66/13 NIMR
orway/3309/13 NIMR
orway/3323/13 NIMR
Ontario/RV2366/13 CDC

T121S

KANAGAWA/37/11

WAKAYAMA/151/13
AKAYAMA/150/13
N1645 AKAYAMA/149/13
AKAYAMA/152/13
-Arizona/08/13 CDC
New York/10/13 €DC
ireland/13M98443/13 NIMR

T37A, T181K, Q122K

L Florida/4/06E

| 1

N202S
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I antiago/83669/13 CDC
Santiago/80686/13 CDC
aryland/05/13 CDC
Colorado/06/13 CDC
ew Hampshire/05/13 CDC
—-KAWASAK!/12/13
Maryland/06/13 CDC
ntario/RV2400/13 CDC
—-‘Euebec/RVZSBShB [l
uebec/RV2389/13 COC
f—~SAKAL/28/13
reland/13M95631/13 NIMR
Ontario/RV2326/13 CDC
—Norway/3223/13 NIMR
Le=NMassachusetts/02/14 COC
l—Firenze/1/14 NIMR
Paris/2535/13 NIMR
Ontario/RV2480/13 COC
—Sarajevo/513/13 NIMR
f—tong Kong/413/13 CDC
%Dn/ﬂ)ll/]& NIMR
ashington/04/13 CDC
(Ontario/RV2310/13 CDC
Massachusetts/05/13 COC
New York/07/13 CDC
Massachusetts/01/14 CDC
Tehran/63364/13 NIMR
APPORO/30/13
ehran/63141/13E NIMR
APPORO/1/14
APPORO/33/13
APPORO/36/13
b yon/CHU/43.328/13 NIMR

]

L172Q ~

Franche Comte/2166/13 NIMR

Vietnam/426/13 CDC
r___r‘:i‘etnam/AZS/IB coc
Sh Bei-Lin/11312/13 CNIC
losaka/18/13 §
Michigan/02/13 CDC
SAKA/22/13
SAKA/21/13
Hong Kong/432/13 NIMR
-C;\:ebec/RVZSOSIIS €BC
Washington/05/13 CDC
Hong Kong/315/13 €DC
HHong Kong/424/13 NIMR
“—Taiwan/28/13
fHong Kong/436/13 NIMR

K29S9E
E313K

N116K

Shandong-Mudan/1374/13 $

Hong Kong/307/13 CDC
SAKAI/36/11 N202S

——\Wisconsin/01/10 N202S

0.01




Phylogenetic analysis of
Influenza B (Yamagata-lineage)
NA genes

1248v

E148G
5198N, K219N

S341, 541P, Q42S, T125K, 1262M, V271T, K272Q, N329D
D340N, D342G, E320K, M375K, D384N, D463N, A465T

A395T

SAKA/21/13
SAKA/22/13
Hong Kong/432/13 NIMR
uebec/RV2506/13 CDC
long Kong/315/13 CDC
Washington/05/13 CDC
Hong Kong/424/13 NIMR

HA-BY

1497, A68T, K373E
T389A, E392D, L396F, T436E

D235N, P244S

S295R, E320K

Q42P, T125N, E320D

Taiwan/28/13
Hong Kong/307/13 CDC
Hong Kong/436/13 MIMR
-Shandong-Mudan/1374/13 $
Michigan/02/13 COC

NA-BV

R65H

b ing-Yuzhong/11615/13 CNIC
A358T &

Hang Kong/410/13 CDC
E392G L cvDNEY/1002/13 Aus
HRISTCHURCH/517/13 Aus

lMassachuseRs/OZ/lZE S

T106!
S295R

husetts/02/12 &
fMassachusetts/02/12€ BX-518 §
MALAYSIA/412]/12

RISTCHURCH/534/13 Aus
149T, V71M]_ cangERRA/24/13 Aus
ARWIN/6/13 Aus

TASMANIA/23/13 Aus
TASMANIA/9/13 Aus
Chongging-Yuzhong/11616/13E CNIC

New Hampshire/06/13 COC
ebraska/02/13 CDC
VICTORIA/637/13 Aus
VICTORIA/825/13 Aus
VICTORIA/679/13 Aus
ICTORIA/643/13 Aus
ASMANIA/4/13 Aus
e Florid 3/09/13 COC
Yunnan-Wenshan/1295/13 CNIC
r!unnan-Wenshan/lzGo/B CNIC
b Alberta/RV2319/13 CDC
Lithuania/6935/13 Mar $
~Norway/3200/13 NIMR
d ia/Nihrdi-Dps1052/13 CDC

Q42R, A68T
T125K, K186R
D463N, A465T

L73P
K343E

l Ev&cromA/sas'/n Aus
Niakhar/423/13 CDC
r~lceland/66/13 NIMR
Norway/3309/13 NIMR
Morway/3323/13 NIMR
\-Ontario/RV2366/13 COC
Lisboa_PT/235/13 NIMR
TOWNSVILLE/8/13 Aus
Ontario/RV2298/13 CDC
OUTH AUSTRALIA/79/13 Aus
OUTH AUSTRALIA/67/13 Aus
OUTH AUSTRALIA/32/13 Aus
Paris/2327/13 NIMR
KANAGAWA/37/11
D340N AKAYAMA/151/13
D342N, A395T AKAYAMA/150/13
- AKAYAMA/149/13
AKAYAMA/152/13
ntaric/RV2400/13 CDC
’__EuebeC/RVZSBB/lB cbe
uebec/RV2385/13 CDC
—Ontario/RV2480/13 CDC
APPORO/31/13

T46A

M4641

145V
E320K

Florida/4/06E

D340N

|1

ntario/RV2310/13 CDC
APPORO/1/14
Sarajevo/513/13 NIMR

ntario/RV2326/13 CDC
Ireland/13M95631/13 NIMR

4
V60A
Massachusetts/02/14 CDC
Firenze/1/14 NIMR
orway/3229/13 NIMR
Eranche Comte/2166/13 NIMR
Lyon/CHU/43.328/13 NIMR
. fMaryland/05/13 COC
I olorado/06/13 CDC
Aaryland/06/13 CDC
BAWASAKIf12/13
I—Massachusetts/01/14 CDC
8 yon/3021/13 NIMR
L-New Hampshire/05/13 COC
Washington/04/13 CDC
Hong Kong/413/13 COC
=Utah/05/13 COC
\ Paris/2535/13 NIMR
e Massachusetts/05/13 COC

Santiago/83669/13 COC
ireland/13M98449/13 NIMR
rl i—-—SanﬁagOISOSSGIIB cne
1724, S198N Arizona/08/13 COC

l----New York/10/13 COC
Vietnam/425/13 CDC
Vietnam/426/13 CDC
h i-Bei-Lin/11342/13 CNIC
L_osaka/18/13 %
SAKAI/36/11
Wisconsin/01/10

P735
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Reassortant

| 13/14 vaccine strain

HI reference antigen

September 2013
October 2013
November 2013
December 2013
January 2014

HI test strain in bold type
S : Serology antigen

0.01




Hemagglutination inhibition tests of influenza B viruses (Victoria lineage)-0.5%CRBC

CL1a CL1b CLS HI test date:2014/1/16
Brisbane/ Texas/ | Texas/ | Sakai/ | Shizuoka/ | Taiwan/55/09
60/08 Brisbane/| 02/13 | 02/13 43/08 57/11 Cell Amino acid
Passage Sample Cell NIID 60/08 Cell Egg | Cell No.2 | Celi No.3 | No.10281-2 HA substitution
Strains History date No.4 Egg No.2 | No.1 No.1 Boosted Boosted | Rabbit scrum | group in HA
REF. Ag.
B/Brisbane/60/2008 MDCKx/l +2  2008/08/04 160 80 320 80 320 2560 160 1A
B/Brisbane/60/2008 E4 +1 2008/08/04 40 320 320 160 80 640 320 1A NI96N=S, T198T>>A
B/Texas/02/2013 M 1/C 2 +1 80 640 320 320 160 320 320 1A
B/Texas/02/2013 E5 +1 40 160 160 80 40 160 80 1A
B/SAKAT/43/2008 MDCK 1+2  2008/11/24 80 80 320 80 160 1280 160 1A
B/SHIZUOKA/57/2011 MDCK 1 +1  2011/03/14 40 <10 20 10 80 2560 10 IB
B/Taiwan/55/2009 MDCK 2+2  2009/11/15 <10 320 160 40 20 20 640 5
TEST Ag.
B/TOKYO/33418/2013 MDCK 1+1  2013/11/21 160 40 320 80 320 2560 160 1A
B/TOKY0/33419/2013 MDCK 1+1  2013/11/22 160 40 320 80 320 2560 160 1A
B/SAKAV17/2013 MDCK 1+1  2013/11/26 160 80 320 80 320 2560 160 1A
B/SAKAL/19/2013 MDCK 1 +1  2013/12/03 160 40 320 80 320 2560 160 1A
B/YOKOHAMA/30/2013 MDCK 2 +1  2013/12/12 160 40 320 80 320 2560 160 1A
B/YOKOHAMA/31/2013 MDCK 1+1  2013/12/12 160 40 320 80 320 2560 160 1A
B/'YOKOHAMA/32/2013 MDCK 2 +1  2013/12/13 160 40 320 80 320 2560 160 1A
B/SAKAT/20/2013 MDCK 1 +1  2013/12/08 160 40 320 80 320 2560 160 1A
B/KAWASAKI/13/2013 MDCK 1+1  2013/12/11 160 40 320 80 320 2560 160 1A
B/KAWASAKI/15/2013 MDCK 1+1  2013/12/11 160 40 320 80 320 2560 160 1A
B/KAWASAKI/17/2013 MDCK 1 +1  2013/12/11 160 40 320 80 320 2560 160 1A
B/SENDAV/19/2013 MDCK 1 +1  2013/11/26 160 40 320 80 320 2560 160 1A
B/TOKYO0/31625/2013 MDCK 2+1  2013/11/27 160 40 320 80 160 1280 160 1A
B/YOKOHAMA/33/2013 MDCK 2+l  2013/12/14 160 40 320 80 160 2560 160 1A

ND: not determined
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Hemagglutination inhibition tests of influenza B viruses (Victoria lineage)-0.5% CRBC

CL1a CL1b CL5 HI test date:2013/12/12
Brisbane/ Sakai/ Shizuoka/ | Taiwan/55/09
60/08 Brisbane/ 43/08 57/11 Cell Amine acid
Passage Sample Cell NIID 60/08 Cell No.2 | Cell No.3 No.10281-2 HA substitution
Strains History date No.4 Egg No.2 | Boosted Boosted | Rabbit serum | group in HA
REF. Ag.
B/Brisbane/60/2008 MDCKx/1 +2  2008/08/04 80 80 160 640 80 1A
B/Brisbane/60/2008 E4 +1 2008/08/04 40 320 80 320 160 1A NI96N=S, TI98T>>A
B/SAKAI/43/2008 MDCK 1+2  2008/11/24 160 80 160 640 160 1A
B/SHIZUOKA/57/2011 MDCK I +1  2011/03/14 80 20 80 1280 40 IB
B/Taiwan/55/2009 MDCK 2+2  2009/11/15 80 320 80 40 640 5
TEST Ag.
B/SHIZUOKA/122/2013 MDCK 2 +1  2013/10/21 160 40 160 1280 80 1A
B/SHIZUOKA/123/2013  MDCK 3 +1  2013/10/21 160 40 160 1280 80 1A
B/AICHI/62/2013 MDCK 1 +1  2013/10/15 160 40 160 640 80 1A
B/YOKOHAMA/29/2013 MDCK2+1  2013/10/09 80 160 80 640 160 1A
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