e Alaska/06/13.CDC MAY
GUNMA/111/13 MAY

—- NIIGATA/656/13 MAY
KOBE/27/13 APR

Phylogenetic analysis of [ WAGATA/ 4113 APR

influenza H3N2 NA genes ’ OO O ani692/13 JUN

NARA/1021/13 MAR
IBARAKI/7/13 JAN

~ e Marylandi05/13.CDC APR
(12/13 Japanese vaccine strain ] | NIIGATA-C/66/13 MAR

Ht ntemnm Sirains in R%d — Texasiow 35&228‘2;‘388“3/11/13.000 JUL
March 2013 in Blue “iKenya/ﬂSMB‘CDC APR

3 H South Africa/4671/13.NIMR JUN
April 2013 in Green YAMAGUCHI/30/12 OCT

May 2013 in Orange YOKOHAMA/153/13 APR $
y 20 Orang TOKYO/13084/13 JUN 3C.3

June and July 2013 in Pink L EHIME/29/13 APR
. Fpp AKITA/1/13 JAN
$:Serology antigen Maryland/04/13.CDC MAR
Stockhoim/6/13Di.Swe FEB .
AUCKLAND/500/13.Aus MAY
AUCKLAND/5/13.Aus MAR
I-——— CHRISTCHURCH/507/13.Aus MAY
— Gothenburg/2/13Di.Swe MAR
lceland/56/13.NIMR APR
D127Y, E:Arkansas/07/13.CDC JUL
E435D Ecuador/440/13/.COC APR
N43D Hawaii/02/13.CDC MAY
New York/39/12.CDC OCT §
Valladolid/95/13.NIMR MAR
B New York/39/12E.CDC OCT $
Laos/1014/13 JAN
L Burgos/96/13.NIMR MAR
‘— Taiwan/739/13 JUN
OITA/42/13 MAY )
H184Y__ |— Bangladesh/9269/13/.CDC MAY
Taiwan/502/13E APR
I392T [ o AR
SAKAI13/13 APR
—— CHIBA-C/39/13 APR
E221D}American Samoa/4786/13E.CDC FEB
—— Kansas/04/13.CDC JUN
FUKUY64/13 MAY
— Taiwan/511/13 MAY 3C.2
Vietnam/VP13-65/13 MAY
- e Moscow/105/13.NIMR MAR
Hong Kong/392/13 NIMR JAN
FUKUSHIMA/S5/13 APR
AUCKLAND/502/13.Aus JUN
Minnesota/03/13.CDC MAR
Brazil/0328/13/.CDC MAY
NIIGATA/1465/12 DEC
SOUTH AUSTRALIA/B/13.Aus MAR
Taiwan/513/13 MAY
HYOGO/1050/13 MAY
Maryland/06/13/.CDC JUN

221D~ Taiwan/679/13 MAY

KANAGAWA/141/13 MAY
SAPPORO/125/12 NOV
— TASMANIA/7/12.Aus JUN
Texas/11/13.CDC APR
— SINGAPORE/22/12.Aus JUN
Utah/07/13.CDC JUL
D93G ‘e Satinshand/731/13 FEB
Texas/50/12E.CDC APR $
[ Texas/50/12.CDC APR $ 3C.1
R150H-" {Victoria/361/11 OCT Ji

D33Iih|£>|:—- SOUTH AUCKLAND/9/13.Aus MAY
CHIBA-C/44/13 MAY

D93G, Y155F, Taiwan/740/13 JUN 3C.3
D251V, 83186 Nepal/0413/13 JUN

SOUTH AUSTRALIA/2/13.Aus JAN

MIE/31/11 DEC
P81L, Vietnam/NT12-471/12 JUL

[ D402N (———————Brisbane/11/10.Aus MAY I 4
Rhodefistand/01/10.CDC JAN

Virginia/16/12E.CDC DEC 6
Alaska/02/13.CDC FEB l 5

N402D CANBERRA/1001/12.Aus JUL
D402N Arkansas/05/12.CDC DEC | g o

£221D, T238A Ghana/FS-12-758/12/.NIMR JUN

Norway/2200/13.NIMR APR

T261]
S367N, K369T

BRISBANE/299/11.Aus AUG
\——Perth/10/10E.Aus MAY
N43H, S331R, S334N e Keenya/125/12.CDC JUN l 7
L Virginia/09/12.CDC APR
Alabama/03/11.CDC APR 2

1 Victoria/210/09E.CDC JUN
|——Perth/16/09E.Aus APR
NUGATA/403/038 MAR
HongKong/2000/09.CDC APR HK2000
Y40C = Victoria/208/09E.Aus JUN
—ISHIZUOKA/736/08 MAY

D147N,H150R,

Uruguay/716/07E.CDC

0.001
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Influenza A (H3N2) HA1 amino acid comparison

10aa CL  mmmmmeee- Ko Ko e Km—mmmm e Xm—mmmmm Kmmmmmommm X
Consensus (n=277) 1 QKLPGNDNSTATLCLGHHAVPNGTIVKTITNDRIEVTNATELVQNSSIGEICDSPHQILD 60
TOKY0/13084/13_JUN 3¢.3 L T "~ 60
.. Nepal/0413/13_JUN 3C.3 L e e 60
Epidemic . ; wan/692/13 Jun 3c.2 L e Guvrnnns 60

strains - =

Vietnam/VP13~65/13 MAY 3C.2 L e e e e ittt et e 60
CHIBA-C/39/13 APR 3C.2 L e e e 60
NewYork/39/12_OCT 3C.3 L T T 60
NewYork/39/12E OCT 3c.3 O 60
Serology YOKOHAMA/153/13 APR 3C.3 L e e e e e e e e et e 60
Ag OSAKA/32/13 MAY 3c.2 PPt 60
Texas/50/12 (X-223) E4E8+1 3C.1 L e et e e e, 60
Texas/50/12 MIC1+1 3C.1 T e 60
SAPPORO/125/12_NOV 3C.2 L e T T T 60
Ref YAMAGUCHI/30/12_‘OCT 3C.3 e i i e e i e e ettt e ettt e e 60
gﬁ;?:sce Victoria/361/11_OCT 3c.1 L Qe e 60
SHIZUOKA/736/09 MAY - L e o TN SeeTeeeieeannn 60
HUNAN-BETHU/1313/09 MAY  -HK L et eieieiiieiiiiaaas Qe T 60

H3_AG_site(Vic361) .txt e e e ———

H3_RB_s5ite(Vic361) .LXE oo e e e e e

10aa cL ~ mmmmmme- Xmmmmm Xmmmmmmm e Xrmmmmmmm e X-mmmmm Xmmmm X
Consensus (n=277) 61 GENCTLIDALLGDPQCDGFQONKKWDLFVERSKAYSNCYPYDVPDYASLRSLVASSGTLEF 120
TOKYO/13084/13_JUN 3.3 Bl i T 120
. Nepal/0413/13_JUN T - 120
Epidemic  _; 0n/692/13 gun 3C.2 Bl i oottt 120
SWAINS G4 0tnam/VP13-65/13 MAY  30.2 6L unnnt e e e e e e e 120
CHIBA-C/39/13 APR 3C.2 Bl it e e e 120
NewYork/39/12_OCT 3C.3 L 120
NewYork/39/12E_OCT 3C.3 L 120
Serology YOKOHAMA/153/13_APR 3C.3 3 P 120
Ag OSAKA/32/13_MAY o - S 120
Texas/50/12 (X-223) EAEB+L 3C.1 Bl ottt itnt e e e ee et e e e 120
Texas/50/12 MICL+1 Lo 2 120
SAPPOR0/125/12_NOV 3C.2 6L T T T 120
YAMAGUCHI/30/12_OCT T T - 120
Reference y;.ioria/361/11 0CT 30.T Bl ettt 120
SUains  gu1zu0KA/736/09 MAY - 3 120
HUNAN-BEIHU/1313/09 MAY HK 6l e S e e e et e e e e e 120

H3 AG site(Vic361) .txt e mm L mmmme——eo L memm mmmmmmmmo——mmmo——moooe

H3_RB_site(Vic36l).txt @ memmmmmmmee e e m e

128 142 145

10aa cL. ~  mmmmmm-—= Kmmmmmm o Xmmmmmm Xmmmmmmm D X-mmmmmm X
Consensus (n=277) 121 NNESFNWAGVIQNGTSSACIRGSNSSFFSRLNWLTHLNFKYPALNVTMPNNEQFDKLYIW 180
TOKYO/13084/13_JUN 3C.3 121 e T 180
... Nepal/0413/13_JUN 3C.3 12l e P 180
Espt'g?;“s'c Taiwan/692/13_JUN 3c.2 121 ....... ;S S 180
Vietnam/VP13-65/13 MAY 3C.2 121 ..., Torinnnnn -G < R 180
CHIBA-C/39/13_APR 3c.2 121 ....... Toneiiennns Roveninnnnn e e 180
Newvork/39712 OCT 3C.3 121 +ieiiiiiiiiiiiiiit S 180
NewYork/39/12E_OCT 3¢.3 121 i, e e ettt 180
Serology ~YOKOHAMA/153/13 APR 303 L2l ettt e e e e 180
Ag OSAKA/32/13_MAY 3c.2 121 ....... T eeieiannnn 2 180
Texas/50/12 (X-223) E4E8+1 3C.1 121 ....... Neeiioinnnnnn. 2 PPN 180
Texas/50/12 M1C1+1 3c.1 121 ....... S S = S AP 180
SAPPORO/125/12_NOV 3C.2 121 ....... R Ruvoemneeaen i 180
YAMAGUCHI/30/12 OCT 3C.3 121 o f e ettt eer e cetec e ettt et ey 180
Reference ;i oria/361/11 0CT 3c.1 121 ....... T U S 180
Stains  gurzu0KA/736/09 MAY - 121 ... S S SR 180
HUNAN-BEIHU/1313/09_MAY HK 121 ....... D Ro.N...oooon... SKS e ettt aee e 180

H3 AG site(Vic361) .txt e W TP et - .

H3_RB_site(Vic36l).txt ~  mmmmmmemeeeeeo L emmmmoemmme e D ittt
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10aa CL  mmmmmemee Xmmmmmmmnn Xmmemmm e Xmmmmmmmmm Xmmmmmm e D X
Consensus (n=277) 181 GVHHPGTDKDQIFLYAQSSGRITVSTKRSQQAVIPNIGSRPRIRNIPSRISIYWTIVKPG 24C
TOKY0/13084/13_JUN 3C.3 181 i T B .- 24C
. Nepal/0413/13 JUN T T ¥ 5 24¢C
Epidemic 1. yan/692/13 Jun 302 1Bl ettt S 24¢
SrainS 1 etnam/vp13-65/13_MAY LT X Bt 24c¢
CHIBA-C/39/13_APR T ¥ 5 E R O O SO 24¢
Texas/50/12(X-223) EAEBFL 3C.3 181 -.-.- VT B s Foooo- N 74T
Texas/50/12_MIC1+1 3C.3 181 i, P et it i it e et e e 24C
Serology HNewYork/39/12_OCT 3C.3 181 .a.iiiiii.... Ko e e e e e e e 24¢
Ag  NewYork/39/12E_OCT 3C.2  1B1 cuXe et e S 24¢
YOKOHAMA/153/13_APR 1 S - B U 24cC
OSRKA/32/13_MAY R I - L N R T PP Ko iiieeininn 24¢
Victoria/361/11 OCT 362 1Bl L T 24C
SAPPORO/125/12_NOV 3003 1Bl ettt e e 24¢
Rggy?"ce YAMAGUCHI/30/12_OCT T T 5 S U 24¢
TaNS  su1zU0KA/736/09 MAY - G - Ve 24¢
HUNAN-BETHU/1313/09 MAY K 181 ........ Noovoon.. T T, DS P 24¢

H3 AG Site (Vic361).txt T T T T e S e =T

H3 RB_site(VIc361).EXt e e e

10aa cL 00 mmmememe- X-mmmmm Kommmmm o Kommm e Krmmmm o KX-mmmmmmm X
Consensus (n=277) 241 DILLINSTGNLIAPRGYFKIRSGKSSIMRSDAPIGKCKSECITPNGSIPNDKPFQNVNRI 30C
TOKY0/13084/13_JUN 3C.3 241 .. Vo T 30¢
| Nepal/0413/13_JUN 30,3 24 e 30¢
Epidemic 153 yan/692/13_Jun 3C.2 241 ettt e e 30C
Strains v etnam/vP13-65/13 MAY 3C.2 28 et 30¢
CHIBA-C/39/13_APR 3C.2 241 il L 30C
Texas/50/12 (X-223) FAEBF1  3C.3 281 - rrrviimim i o T T T T 30¢
Texas/50/12 M1C1+1 Lo T 30¢
Serology NewYork/39/12_OCT 3C.3 A T G 30¢
Ag NewYork/39/12E_OCT B3C.2 24l it i i, 30¢
YOKOHAMA/153/13_APR o -2 30¢
OSAKA/32/13 MAY 301 280 ettt e e e e e 30¢
Victoria/361/11_0CT 3C.2 24T i T N 30C
SAPPORO/125/12_NOV N . 30¢
Reference yawaGucr1/30/1Z_OCT 30T 281 et e 30¢
Strains  gurzuoKa/736/09 MAY _ 241 e Nt 30¢
HUNAN-BEIHU/1313/09 MAY HK 241 ..... S U Keooonnn. 1 TN 30¢

H3_AG_site(VIc3tl).txt R e e Pt No—mmm—m—mmm—mm s s m e

H3_RB_site(Vic361).txt mem e e e

10aa cL,. 0200 mmmemeeee= X-mmmm Ko mm e X

Consensus (n=277) 301 TYGACPRYVKQSTLKLATGMRNVPEKQTRG 33cC
TOKY0/13084/13_JUN 3C.3 301 i T 33C
. Nepal/0413/13,JUN 3C.3 300 et 33¢
Epidemic 1. yan/692/13 aun 3C.2 0 301 e 33C
SraiNS v etnam/VP13-65/13_MAY 3C.2 301 et 33C
CHIBA-C/39/13_APR 3.2 300 ittt 33¢
Texas/50/ 12 (X-2237 E4E8+T 3C.3 301 —vvrvrisi o T 33T
Texas/50/12 M1C1+1 3C.3 301 it 33¢
Serology NewYork/39/12_OCT 3C.3 30 tiii it e, 33¢C
Ag NewYork/39/12E_OCT 3C.2 301 i e 33C
YOKOHAMA/153/13 APR 3001 301 eiiiee e 33¢
OSAKA/32/13_MAY 3001 301 et 33¢
Victoria/361/I1_OCT 3C.2 301 .o T 33C
SAPPORO/125/12_NOV 3C.3 301 eieiii e 33¢
Reference ypwagucrr/30/12 oct 3.1 301 e 33¢
Strains gy 17u0KA/736/09 MAY - 301 ..., Nt eeeeeaenenn. 32¢
HUNAN-BETHU/1313/09_MAY HK 301 eevninin... Neeeieaanannn 32¢

T3 AG site (Vic36l) .txt
H3 RB site(Vic361).txt
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B viruses

Antigenic and Phylogenetic analyses:

B/Yamagata-lineage
Total 120 viruses belonging to B/Yamagata-lineage were subjected to HI tests. As
mentioned in A(H3N2) section, we similarly omitted antisera against egg-grown
vaccine and reference viruses from our ferret antiserum panel of HI tests of B
viruses, except for B/Massachusetts/2/2012 BX-51B antiserum to evaluate
reactivity.
Recent viruses of this lineage is phylogenetically classified into two clades, clade 2
represented by B/Massachusetts/2/2012 virus and clade 3 represented by
B/Wisconsin/1/2010 virus. These two major clades were not antigenically
distinguishable from each other by our ferret antisera.
All recent test viruses were inhibited well by both cell-grown B/Massachusetts/
2/2012 antiserum and cell-grown B/Wisconsin/1/2010 antiserum within 2-fold
different HI titers to each homologous titer
Antiserum to B/Massachusetts/2/2012 BX-51B covered well most test viruses and
overall only 7% of test viruses exhibited 8-fold lower HI titer to B/Massachusetts/
2/2012 BX-51B antiserum.
All Japanese test viruses, except one isolated after March, fell into clade 2. Recent
viruses further formed a certain group without particular marker amino acid

substitution, tentatively designated subclade 2A.
A few Laos isolates (December, 2012, and Jan-Feb, 2013) fell into clade 3.

Conclusions
+  Most recent viruses are antigenically closely related to B/Massachusetts/2/2012
and B/Wisconsin/1/2010 viruses. Although vaccine production virus

B/Massachusetts/2/2012 BX-51B has lost a glycosylation site at 196-198 region,
the B/Massachusetts/2/2012 BX-51B ferret antiserum covers well most (93%) of
recent epidemic viruses isolated in MDCK cells.

No antiviral resistant virus to any of 4 NA inhibitors is found in this lineage.

Antigen viruses for serology tests.
B/Massachusetts/2/2012 egg-grown wild type
B/Massachusetts/2/2012 BX-51B
B/Fukui/24/2013 (recent clade 2, cell-grown B/Massachusetts/2/2012-like)
B/Hawaii/1/2013 (recent clade 2, cell-grown virus)
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B/Victoria-lineage

« All recent B/Victoria-lineage wviruses tested were antigenically similar to
cell-grown B/Brisbane/60/2008. They showed the same HI titers to the homologous
titer of B/Brisbane/60/2008 antiserum.
‘All viruses tested belonged to clade 1A in phylogenetlc tree of the HA. The
majority of test viruses further formed K209N subclade.
In NA gene, all test viruses but one belonged to clade 1A, and some recent viruses
tended to form a subclade with K343E or K343E+K107N.

Conclusions
All viruses tested are antigenically and phylogenetically homogeneous and closely
related to B/Brisbane/60/2008 virus. A few viruses bearing both K343E and
K107N substitutions in the NA protein exhibited reduced sensitivity to
oseltamivir and peramivir. These substitutions were detected with viruses in
clinical specimens.
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Influenza B isolates characterized by NIID

| Japan | China | Taiwan | Laos | Myanmar| Nepal |Vietnam Total
September 2012 - February 2013 n Yo
B/Brisbane/60/2008 -like Cell 44 1 0 18 0 0 0 63 98.4
B/Brisbane/60/2008 -like* Cell 1 0 0 0 0 0 0 1 1.6
B/Brisbane/60/2008 -(Low)** Cell 0 0 0 0 0 0 0 0.0
B/Wisconsin/1/2010 -like Cell 58 1 0 4 3 6 1 73 93.6
B/Wisconsin/1/2010 -like* Cell 2 0 0 2 0 1 0 5 6.4
B/Wisconsin/1/2010 -(Low)** Cell 0 0 0 0 0 0 0 0 0.0
B/Massachusetts/02/2012 -like Cell 38 0 0 5 3 7 1 54 69.2
B/Massachusetts/02/2012 -like* Cell 0 0 0 0 0 0 6 7.7
B/Massachusetts/02/2012 -(Low)** Cell 1 0 0 0 0 0 0 1 1.3
Vic Total] 45 1 0 18 0 0 0 64 45.1
Yam Total] 60 1 0 6 3 7 1 78 54.9
Total] 105 2 0 24 3 7 1 142
| Japan [ China l Taiwan [ Laos ] Myanmar | Nepal |Vietnam Total
March 2013 - August 2013 n %o
B/Brisbane/60/2008 -like Cell 27 0 3 1 0 0 0 31 100.0
B/Brisbane/60/2008 -like* Cell 0 0 0 0 0 0 0 0 0.0
B/Brisbane/60/2008 -(Low)** Cell 0 0 0 0 0 0 0 0 0.0
B/Wisconsin/1/2010 -like Cell 40 0 0 2 0 0 0 42 100.0
B/Wisconsin/1/2010 -like* Cell 0 0 0 0 0 0 0 0 0.0
B/Wisconsin/1/2010 -(Low)** Cell 0 0 0 0 0 0 0 0 0.0
B/Massachusetts/02/2012 -like Cell 40 0 0 2 0 0 0 42 100.0
B/Massachusetts/02/2012 -like*  Cell 0 0 0 0 0 0 0 0 0.0
B/Massachusetts/02/2012 -(Low)** Cell 0 0 0 0 0 0 0 0 0.0
Vic Total 27 0 3 1 0 0 0 31 42.5
Yam Total 40 0 0 2 0 0 0 42 57.5
Total] 67 0 3 3 0 0 0 73

* 4-fold low to homologous titer

* * 8-fold low to homoelogous titer
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B Yamagata
B/Wisconsin/1/2010 (Cell)

2012/13 season

Sep - Feb Mar - Aug Whole season
6% 4%

+

N=78

‘ B/Wisconsin/1/2010-like

' B/Wisconsin/1/2010-like* *4-fold lower than the homologous titers

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

B Yamagata
B/Massachusetts/02/2012 (Cell)
2012/13 season
Sep - Feb Mar - Aug Whole season
2% 6% 1%
10%% 3;
‘ + 100% @ =

N=61 N=42

J—

B/Massachusetts/02/2012-like

. B/Massachusetts/02/2012-like*  *4-fold lower than the homologous titers

| Antigenic variants** **28-fold lower than the homologous titers
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B Yamagata
B/Massachusetts/02/2012 (BX-51B) (Egg)

2012/13 season
Sep - Feb Mar - Aug Whole season
2% 7%

10%

+ = 56%
67%
N=55 N=97

.| BiMassachusetts/02/2012 (BX-51B)-like

. B/Massachusetts/02/2012 (BX-51B)-like*  *i-fold lower than the homologous titers

Antigenic variants** **28-fold lower than the homologous titers
B Victoria
B/Brisbane/60/2008 (Cell)
2012/13 season
Sep - Feb Mar - Aug Whole season
2% 1%

N=64 N=31 N=95

4| B/Brisbane/60/2008-like

:‘j B/Brisbane/60/2008-like* *4-fold lower than the homologous titers

g 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

CL1 CL2 CL3 HI test date:2013/09/12
Florida/ Kanagawa/ | Massachusetts/ | Massachusetts/ | Wisconsin/ Sakai/
Passage Sample 04/06 37/11 02/12 02/12 BX-51B 01/10 36/11
Strains History date Egg No.08-1 Cell No.1 | Cell NIID No.2 Egg No.1 Cell No.1 Cell No.1 Genetic information
REFAg
B/Florida/04/2006 E2 /E1+] 2006/12/15 P280 320 320 1280 320 320 CL 1
B/KANAGAWA/37/2011 MDCK 1+2  2011/10/21 160 320 640 160 160 320 CL2
B/Massachusetts/02/2012 M 1/C 242 80 160 320 160 80 80 CL2
B/Massachusetts/02/2012 (BX-51B) E3/E7 +1 320 80 160 040 80 40 CL2,N196D"
B/Wisconsin/01/2010 C1/C1+2 80 80 80 160 160 160 CL 3, N202S", N196N>S", T198T>T
B/SAKAV36/2011 MDCK 1 -2 2011/11/01 160 320 320 160 320 324 CL 3, N202§"
TEST.Ag
B/Nepal/0534/2012 MDCK 1+1  2012/09/22 160 640 640 160 160 320 ND
B/Nepal/0544/2012 MDCK | +1  2012/09/11 160 320 640 160 160 320 ND
B/NAGANO/2292/2013 MDCK 1 +1  2013/05/27 160 320 640 160 80 320 CL2. #
B/SHIGA/42/2013 MDCK 1 +1  2013/05/14 160 320 640 160 80 320 CL2A, #
B/Nepal/0491/2012 MDCK 1+ 2012/08/29 160 320 640 160 80 320 ND
B/Nepal/0559/2012 MDCK | =1 2012/09/12 160 320 640 160 80 320 ND
B/Nepal/0588/2012 MDCK 1 +1  2012/09/13 160 320 640 160 80 320 ND
B/NIIGATA-C/13/2013 MDCK 2+1  2013/06/10 160 320 640 160 80 320 ND
B/Nepal/0469/2012 MDCK 1+1  2012/08/16 160 320 640 160 80 160 ND
B/NIGATA-C/6/2013 MDCK 2 +1  2013/04/27 80 320 640 160 80 160 CL2,#
B/FUKUSHIMA/31/2013 MDCK 2 +1  2013/05/29 80 320 640 160 80 160 CL2,#
B/TOKYO/13094/2013 MDCK I +1 2013/06/03 160 160 640 160 80 160 CL2A.#
B/NIIGATA-C/12/2013 MDCK 2 +1  2013/06/02 160 320 320 320 160 320 ND
B/Nepal/0586/2012 MDCK 1 +1  2012/09/14 160 320 320 160 80 320 ND
B/Nepal/00988/2012 MDCK I +1  2012/08/20 160 320 320 160 80 320 ND
B/Laos/1319/2013 MDCK 2 +1 2013/4/22 160 320 320 160 80 320 CL2
B/OSAKA/17/2013 MDCK 2+1  2013/06/12 80 320 320 160 80 320 CL2,#
B/Nepal/0518/2012 MDCK 1 +1  2012/09/11 160 320 320 160 80 160 ND
B/Laos/1435/2013 MDCK 1 +1 2013/05/27 160 320 320 160 80 160 CL2
B/Nepal/0496/2012 MDCK I +1  2012/09/03 80 160 320 80 40 160 ND

*Antigenic sites
ND: not determined

#: used in phylogenetic tree
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Hemagglutination inhibition tests of influenza B viruses (Yamagata lineage)-0.5%CRBC

CL1 CL2 CL3 HI test date:2013/08/01
Florida/ Kanagawa/ | Massachusetts/ | Massachusetts/ | Wisconsin/ | Sakai/
Passage Sample 04/06 37/11 02/12 02/12 BX-51B 01/10 36/11
Strains History date Egg No.08-1 Cell No.1 | Cell N1ID No.2 Egg No.1 Cell No.1 | Cell No.1 Genetic information
REF.Ag
B/Florida/04/2006 E2 /E1+1 2006/12/15 1280 320 320 1280 320 320 CL1
B/KANAGAWA/37/2011 MDCK 1 +2 2011/10/21 160 320 640 160 160 320 CL2
B/Massachusetts/02/2012 M 1/C2 +2 80 160 320 160 80 80 CL2
B/Massachusetts/02/2012 (BX-51B) E3/E7 +1 320 80 160 640 80 40 CL2,N196D"
B/Wisconsin/01/2010 ClC1+2 80 80 80 160 160 160 CL 3, N202S", N196N>S", T198T>1"
B/SAKAI/36/2011 MDCK 1+2  2011/11/01 160 320 320 160 320 320 CL3,N2028
TEST.Ag
B/TOCHIGV/6/2013 MDCK 1 +1  2013/05/26 320 640 640 160 320 640 CL2,#
B/VN/VP12-98/2012 MDCK 2+2  2012/10/30 160 640 640 160 160 320 CL2
B/FUKUI/28/2013 MDCK 1 +1  2013/06/04 160 320 640 160 80 320 CL2A#
B/ISHIKAWA/75/2013 MDCK 1+1  2013/04/19 160 320 640 160 80 320 ND
B/TOCHIGI/4/2013 MDCK 2 +1 2013/05/13 160 320 640 160 80 320 ND
B/FUKUSHIMA/11/2013 MDCK 2+1  2013/04/27 160 20 640 160 80 160 CL2A, #
B/SHIZUOKA/118/2013 MDCK | +1 2013/05/14 160 320 640 80 80 320 ND
B/SHIZUOKA/121/2013 MDCK 1+1  2013/05/27 320 640 320 160 320 640 CL3,#
B/SENDAI/18/2013 MDCK 1+1  2013/06/05 160 320 320 160 160 320 CL2A#
B/SAKAI/15/2013 MDCK 2+1  2013/05/10 160 320 320 160 160 320 CL2A#
B/AICHI/58/2013 MDCK 241 2013/05/22 80 320 320 160 80 160 ND
B/GUNMA/110/2013 MDCK 1 +1 2013/05/07 80 320 320 160 80 160 CL2,#
B/IWATE/5/2013 MDCK 1+1  2013/05/21 80 320 320 160 80 160  CL2A,#
B/SAITAMA/15/2013 MDCK 1+1  2013/06/04 80 320 320 160 80 160 CL2,#

* Antigenic sites
ND: not determined
#: used in phylogenetic tree
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Hemagglutination inhibition tests of influenza B viruses (Yamagata lineage)-0.5%CRBCs

CL1 CL2 CL3 HI test date:2013/06/27
Florida/ | Kanagawa/| Massachusetts/ | Massachusetts/| Wisconsin/| Sakai/
Passage Sample 04/06 3711 02/12 02/12 BX-51B 01/10 36/11
Strains History date Egg No.08-1| Cell No.1 | Cell NIID No.2 Egg No.1 Cell No.1 | Cell No.1 Genetic information
REF.Ag
B/Florida/04/2006 E2 /E1+1 2006/12/15 640 320 320 640 160 320 CL1
B/KANAGAWA/37/2011 MDCK 1 +2  2011/10/21 320 640 640 320 160 320 CL2
B/Massachusetts/02/2012 M I/C2+2 80 160 320 160 40 80 CL2
B/Massachusetts/02/2012 (BX-51B)  E3/E7 +1 320 80 160 320 40 40 CL2,N196D"
B/Wisconsin/01/2010 ClCc1+2 40 40 80 80 160 80  CL3,N202S", N196N>S", TI98T>1"
B/SAKA1/36/2011 MDCK 1-+2 2011/11/01 160 320 320 160 320 640 CL 3, N2028’
TEST.Ag
B/NAGANO/2272/2013 MDCK 1 +1  2013/04/26 160 320 640 160 160 320 ND
B/SENDAL/13/2013 MDCK 1 +1  2013/05/01 160 640 640 160 160 320 CL2,#
B/FUKU1/24/2013 MDCK 1 +1  2013/05/07 160 640 640 160 160 320 CL2A, #
B/TOCHIGI/3/2013 MDCK 1 +1 2013/05/02 160 320 640 160 160 320 CL2A, #
B/OITA/5/2013 MDCK 1+1  2013/06/03 160 320 640 160 160 320 CL2A, #
B/YAMAGATA/135/2013 MDCK 1 +1  2013/04/08 160 320 640 160 80 320 ND
B/YAMAGATA/143/2013 MDCK 1 +1 2013/04/24 160 320 640 160 80 320 CL2,#
B/KOBE/17/2013 MDCK | +1 2013/04/12 160 320 640 160 80 320 ND
B/NAGANO/2274/2013 MDCK 1 +1  2013/05/02 160 320 640 160 80 320 CL2A,#
B/WAKAYAMA/145/2013 MDCK 1 +1  2013/05/07 160 320 640 160 80 320 CL2A #
B/TOKY0/30008/2013 MDCK 1 +1  2013/05/07 160 320 640 160 80 320 CL2,#
B/SAPPORO/20/2013 MDCK 1 +1  2013/05/07 80 320 640 160 80 320 ND
B/SAPPORO/21/2013 MDCK 1-+1 2013/05/07 80 320 640 160 80 320 CL2,#
B/KITAKYUSYU/3/2013 MDCK 2 +1  2013/05/17 80 320 320 160 80 320 CL2A, #

* Antigenic sites
ND: not determined
#: used in phylogenetic tree
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Phylogenetic analysis of
influenza B (Yamagata-lineage)
HA genes (HA1)

(12/13 Japanese vaccine strain |
Hi reference strains in Red
March 2013 in Blue

April 2013 in Green

May 2013 in Orange

June and July 2013 in Pink

e: Antigenic sites

#: Listed in Hi table

$: serology antigens

CL-3
2.9%
(1)

. CcL2
L 9T1%

HA genetikc clades
Since March 2013

R48K, T181A

SENDAI/18/13 JUN #
ISHIKAWA/70/13 APR
FUKUSHIMA/11/13 APR #
— IWATE/5/13 MAY #
— OITA/5/13 JUN #

’—-—-—TOKYOM 3094/13 JUN #
TOCHIGI/3/13 MAY #

— \WAKAYAMA/145/13 MAY #
——SHIGA/42/13 MAY #
HIROSHIMA/35/12 DEC
YAMAGUCHI17/13 APR
KITAKYUSYU/3/13 MAY #
FUKUN24/13 MAY # $
FUKUI/28/13 JUN #
—— NAGANOQ/2274/13 MAY #
" — SAKAI/15/13 MAY #
Belgium/S0929/13.NIMR APR
Sweden/7/13.Swe APR
Stockholm/3/13.NIMR FEB
N 'Song Khla/1598/13.CDC JUN
North Carolina/06/13.CDC APR
Hawaii/01/13.CDC MAY $

B — Florida/05/13.CDC MAY
PERTH/37/13.Aus JUN

NEWCASTLE/7/13.Aus MAR
—— Norway/1946/13.NIMR MAR
—FUKUSHIMA/31/13 MAY #
Belgium/G1077/13.NIMR MAR
South Africa/2800/13.NIMR MAY

!Hong Kong/41/13.NIMR FEB

TOKYO/30008/13 MAY #
SENDAI/13/13 MAY #
Ukraine/5941/13.NIMR APR
AUCKLAND/503/13.Aus JUN
Kenya/111/13.CDC MAY
Hawaii/02/13.CDC APR
Austria/735346/13.NIMR MAY
VICTORIA/504/13.Aus MAY
VICTORIA/522/13.Aus JUL
Stockholm/10/13.Swe MAR
YOKOHAMA/3/13 FEB
YAMAGATA/M43/13 APR #
South Africal/4437/13.NIMR JUN
Arizona/06/13.CDC MAY
England/580/12.NIMR OCT
e NI GATA-C/6/13 APR #
CANBERRA/5/13.Aus JUN
— Norway/2281/13.MIMR APR
a—— élabarga/()Z/gS.ClgC MAY

P aint-Petersburg/23/13.NIMR FEB
N75T SAPPORO/21/13 MAY #
Estonia/77447/13.NIMR APR

._‘ lTOCHIG!/SMB MAY #
CHRISTCHURCH/2/13.Aus JUN
North Carolina/08/13.CDC APR

T188A

T75N Iceland/64/13.NIMR MAY

SHIMANE/3/13 FEB

Nong Khai/03/13.CDC JAN
N SOUTH AUCKLAND/13/13.Aus JUN
Laos/1186/13 FEB
Ukraine/5814/13.NIMR MAR

K253N—_| WAKAYAMA-C/2/13 JAN

I e ‘GUNMA/HOMS MAY #
— SAITAMA/15/13 JUN #
———NAGANOQ/2292/13 MAY #
YAMANASHI/82/13 FEB
——OSAKA/17/13 JUN #

— FUKUOKA/27/13 FEB

— KAGAWA/12/12 MAR

P108A,
S$229G

K88R

«S150I,
eN165Y,
S229D

ifassachusstia/l
— Vaslui/139688/13.NIMR APR
—{ Stockholm/2/13.NIMR JAN
Laos/198/13.CDC MAR
— Serbia/NS-249/13.NIMR JAN

. Brisbane/36/12E. JUN T198I
KANAGAWA/37/11 OCT

— CHIBA-C/26/13 FEB 2A

—— iessachuselisii2/12E.CDC MAR NISED $
DC WAR $

SENDAI-H/114/07E N196X

N116K
-aN2028

——— Hawaii/13/12.CDC NOV T198I
f HYOG0/4002/12 DEC

— GIFU-C/6/13 FEB

New York/04/13.CDC MAY
KOBE/289/13 FEB

SHIZUOKA/121/13 MAY # <_ Reassattants
Laos/S042/13 FEB HA: Yam, NA: Vic

AKAI/36/11 NOV 3
L—lWisconsinIMMO.CDC FEB)

Belgium/G1086/13.NIMR MAR
l______F Ukraine/484/13.CDC APR
Khmelnitsky/524/13.CDC MAY

L St Petersburg/24/12E.NIMR APR N196D
OSAKA/4/13 JAN N196X, T198X

Florida/4/06E.CDC 1
0.002

Comimto—d

M251v

VICTORIA/801/13.Aus MAR
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FUKUI/28/13 JUN
Phylogenetic analysis of infl R
yiogenetic analysis or intiuenza FUKUI/24/13 MAY $
B (Yamagata-lineage) G
TOCHIGH3/13 MAY
NA genes 1 10KY0/13094/13 JUN
| IWATE/5/13 MAY
(12113 Jopanese vaceine strain) AR 45115 Y 2A
Hi reference strains in Red HIROSHIMA/35/12 DEC
X -C/26/13 FEB
MafCh 2013 in Blue FUKUSHIMA/11/13 APR
April 2013 in Green YAMAGATA/263/12 DEC
: ISHIKAWA/T0/13 APR
May 2013 in Orange V60F SENDA!/18/13 JUN
) . NAGANG/2274/13 MAY
$: Serology antigen L SHIGA/42/13 MAY

Norway/2281/13.NIMR APR
Norway/1946/13.NIMR MAR
Belgium/G1077/13.NIMR MAR
lceland/64/13.NIMR MAY
SHIMANE/3/13 FEB

M403, Colorado/03/13.CDC JAN
_E‘::/;i_z;—a/oens.coc MAY
South Africa/d437/13.NIMR JUN

South Africa/2800/13.NIMR MAY
TOCHIGH8/13 MAY
England/580/12.NIMR OCT
12627 ‘YAMAGATA/MB/T JAPR
YOKOHAMA/3/13 FEB
——— Austria/735346/13.NIMR MAY
Sweden/7/13Di.Swe APR
l— Estonia/77447/13.NIMR APR
— SENDAI/13/13 MAY
AUCKLAND/503/13.Aus JUN
CHRISTCHURCH/2/13.Aus JUN
— Song Khla/1598/13.CDC JUN
p51s\—— Kenya/111/13.CDC MAY
>‘|_ VICTORIA/522/13.Aus JUL
VICTORIA/504/13.Aus MAY
Hawaii/02/13.CDC APR 2
Ukraine/5941/13/.NIMR APR

FUKUSHIMA/31/13 MAY
- Stockholm/3/13.NIMR FEB
E320K j Saint-Petersburg/23/13/.NIMR FEB
SAPPORO/21/13 MAY
PERTH/37/13.Aus JUN

WAKAYAMA-C/2/13 JAN
IYAMANASHI/BZM 3 FEB

A290V—]

A358T, GUNMA/110/13 MAY
E392G NAGANO/2292/13 MAY

r——-—- SOUTH AUCKLAND/13/13.Aus JUN
Lacs/[186/13 FEB
GYOR\ b U kraine/5814/13/.NIMR MAR

i K382R ; Vaslui/139688/13.NIMR APR
l’ | Stockholm/2/13.NIMR JAN
FUKUOKA/27/13 FEB

T55A\ KAGAWA/12/12 MAR

OSAKA/17/13 JUN
R65H |l Massachusetts/02/12E.CDC JAN $

Massachusetts/02/12.CDC MAR $ .
__Slg_ﬁ_ﬂ___:——— Laos/198/13.CDC MAR
Serbia/NS-249/13.NIMR JAN
Belgium/S0929/13.NIMR APR
L Alabama/02/13/.CDC MAY
= North Carolina/08/13.CDC APR
L CANBERRA/5/13.Aus JUN
A55T—  NIGATA-C/6/13 APR
Florida/05/13.CDC MAY
T1061, 1248V, S295R NEWCASTLE/7/13.Aus MAR
V1931,M4031 _~— TOKYO/30008/13 MAY
W18V ! Hong Kong/41/13 NIMR FEB
L — Hawaii/01/13.CDC MAY §
North Carolina/06/13.CDC APR
Nong Khai/03/13/.CDC JAN

Brisbane/36/12E.NIMR JUN

A\ ]

SENDAI-H/114/07E

HY0GO0/4002/12 DEC

KOBE/289/13 FEB
GIFU-C/6/13 FEB
Hawaii/13/12.CDC NOV

Wisconsin/01/10.CDC FEB
Ukraine/484/13/.CDC APR
T72A,S198N T hmelnitsky/524/13/.00C MAY

K186R Belgium/G1086/13.NIMR MAR
Texas/06/11E.CDC FEB
b St. Petersburg/24/12E.NIMR APR
D463N, SAKAI/68/03 NOV
A465T Hubei-Wujiagang/158/09E.CDC
Q42R, ABBT, T125K, LISPKASE New orioala.coG Ay
K186R, D340N OSAKA/4/13 JAN

Bangladesh/3333/07E.CDC

L Florida/4/06.CDC 4
.0.001
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Influenza B (Yamagata-lineage) HA1 amino acid comparison

10aa CL e K K= mmm 2 K oo Xmm X
Consensus (n=400) 1 DRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSYFANLKGTKTRGKLCPDCLNC 60
TOCHIGI/6/13_MAY 2 T s i 60
Epidemic  SAITAMA/15/13_JUN 2 L ittt 60
strains IWATE/S5/13_MAY 2A P 60
KITAKYUSYU/3/13 MAY 23 L ottt e e e e e e e e e 60
Massachusetts/02/12-M1C2+2 2 1l e e e et e 60
Serology Massachusetts/02/12 (BX51B) -E3E7+1 2 1ot e TR PN 60
Ag FUKUI/24/13_MAY 28 L e e e e e e 60
Hawaii/01/13_MAY 2 L e e e e e et i e 60
KANAGAWA/37/11_OCT 2 I P 60
Reference  WISCONSIN/1/10_C1+2 3 L e T Rivuvnnnnnnnns 60
Strains SAKAI/36/11_NOV 3 P 2 60
Florida/4/06E.CDC 1 L i i Roevnusnaass 60

BYam AG_site(Wis0l).txt  mememeeee—ee oo s e -

10aa CL  mmmmeeee— X X ~——=X e S X -—==X
Consensus (n=400) 61 TDLDVALGRPMCVGTTPSAKASILHEVRPVTSGCEPIMHDRTKIRQLANLLRGYENIRLS 120
TOCHIGI/6/13_MAY 2 120
Epidemic SATTAMA/15/13_JUN 2 120
strains TWATE/5/13_MAY 22 120
KITAKYUSYU/3/13_MAY 22 120
Massachusetts/02/12~-MIC2+2 2 120
Serology Massachusetts/02/12 (BX51B) -E3E7+1 2 120
Ag FUKU1/24/13_MAY 2A 120
Hawaii/01/13 MAY 2 120
KANAGAWA/37/11_OCT 2 120
Reference WISCONSIN/1/10_Cl1+2 3 120
Strains SAKAI/36/11_NOV 3 120
Florida/4/06E.CDC 1 120

BYam AG_site (WisO0l1) .txt

10aa CL -X-- ~X- X=-= X X=mmmmm e X
Consensus (n=400) 121 TONVIDAEKAPGGPYRLGTSGSCPNATSKSGFFATMAWAVPKDNNKNATNPLTVEVPYIC 180
TOCHIGI/6/13_MAY 2 573, 180
Epidemic  SAITAMA/15/13_JUN 2 121 tovieiiiiiaa e, P T IIN 180
strains IWATE/5/13_MAY 2 At e 180
KITAKYUSYU/3/13_MAY 22 2 180
Massachusetts/02/12~-M1C2+2 2 12T T J PP 180
Serology  Massachusetts/02/12(BX51B)-E3E7+1 2 S5 e R P 180
Ag FUKUI/24/13_MAY N B PR . 180
Hawaii/01/13 MAY 2 121 i R T 180
KANAGAWA/37/11_0OCT 2 2 A PP 180
Referencé  WISCONSIN/1/10 Cl+2 3 121 e s Tereenieiaannns Yereiieaaeaens 180
Strains SAKAI/36/11_NOV 3 121 s Toveinannnnn B 180
Florida/4/06E.CDC 1 B2 180

——— PRps—, - 1’ ______ - - Y ______________

BYam AG_site(Wis01l) .txt
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196 198

10aa CL X Kmmm X X )~ e
Consensus (n=400) 181 "AEGEDQITVWGFHSINKTOMKNLYGDSNPQKETS SANGVTTHYVSQIGGFPDQTEDGGLP 240
TOCHIGI/6/13_MAY 2 181 oot TR S 240
Epidemic  saTTAMA/15/13 JUN 2 240
strains  IWATE/S/13_MAY 22 240
KITAKYUSYU/3/13 MAY 27 240
Massachusetts/02/12-M1C2+2 2 240
Serology Massachusetts/02/12 (BX51B)~E3E7+1 2 240
Ag FUKUI/24/13_MAY 23 240
Hawaii/01/13 MAY 2 240
KANAGAWA/37/11_OCT 2 240
Reference WISCONSIN/1/10_Cl+2 3 240
Strains ~ SAKAI/36/11_NOV 3 240
Florida/4/06E.CDC 1 240
BYam_ AG_site (WisOl).txt
10aa CL X X X-m X—- -X X
Consensus (n=400) 241 QSGRIVVDYMMOKPGKTGTIVYQRGVLLPQKVWCASGRSKVIKGSLPLIGEADCLHEKYG 300
TOCHIGI/6/13_MAY Z 300
Epidemic SAITAMA/15/13_JUN 2 300
strains  IWATE/5/13 MAY 2a 300
KITAKYUSYU/3/13 MAY 2A 300
Massachusetts/02/12-M1C2+2 2 300
Serology Massachusetts/02/12(BX51B)~E3E7+1 2 300
Ag FUKUL/24/13_MAY 2A 300
Hawaii/01/13 MAY 2 300
KANAGAWA/37/11_OCT 2 300
Reference WISCONSIN/1/10_C1+2 3 300
Strains ~ SAKAI/36/11_NOV 3 300
Florida/4/06E.CDC 1 300
BYam_AG_site(Wis01).txt
10aa CL - X X X X- -X
Consensus (n=400) 301 GLNKSKPYYTGEHAKAIGNCPIWVKTPLKLANGTKYRPPAKLLKER 346
TOCHIGI/6/13_MAY 2 301 . T T T T 346
Epidemic SAITAMA/15/13 JUN 2 301 ciiei... P e 346
strains  IWATE/S/13_MAY 23 L P 346
KITAKYUSYU/3/13_MAY 2R 300 it e e 346
Massachusetts/02/12-MIC2+ 2 30T T T T 346
Serology Massachusetts/02/12(BX51B)-E3E7+1 2 30 e e e e et e 346
Ag FUKUI/24/13_MAY N 10 N 345
Hawaii/01/13_MAY 2 300 ettt e 346
KANAGAWA/37/11_OCT 2 30T e T 346
Reference WISCONSIN/1/10_Cl1+2 3 5 P 346
Strains SAKAI/36/11 NOV 3 1 346
Florida/4/06E.CDC 1 Ko 346

BYam_AG_site (Wis0l).txt
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Hemagglutination inhibition tests of influenza B viruses (Victoria lineage)-0.5%CRBC

CL1a CL1b CLS HI test date:2013/09/12
Sakai/43/08 Shizuoka/57/11 Taiwan/55/09
Passage Sample Brisbane/60/08 Cell No.2 Cell No.3 Cell No.10281-2
Strains History date Cell NIID No.4 Boosted Boosted Rabbit serum Genetic information
REF.Ag
B/Brisbane/60/2008 MDCKx/1 +2  2008/08/04 160 160 1280 160 CLI1A, V1461
B/SAKAL/43/2008 MDCK | +2 2008/11/24 160 160 640 160 CLI1A, V146l
B/SHIZUOKA/57/2011 MDCK 1 +1 2011/03/14 40 80 2560 20 CLIB
B/Taiwan/55/2009 MDCK 2 +2 2009/11/15 40 40 40 640 CL5
TEST.Ag
B/Taiwan/13/2013 MDCK 3 +1 2013/05/10 160 160 2560 160 CLIA, #
B/Taiwan/11/2013 MDCK 3+2  2013/05/05 160 160 1280 160 CL1A, K209N
B/Laos/1341/2013 MDCK 2 +1 2013/04/29 160 160 1280 160 CLIA

ND: not determined

#: used in phylogenetic tree
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Hemagglutination inhibition tests of influenza B viruses (Victoria lineage)-0.5%CRBC

CL1a CL1b CL5 HI test date:2013/8/22
Sakai/43/08 | Shizuoka/57/11 | Taiwan/55/09
Passage Sample Brisbane/60/08 | Cell No.2 Cell No.3 Cell No.10281-2
Strains History date Cell NIID No.4 Boosted Boosted Rabbit serum Genetic information
REF.Ag
B/Brisbane/60/2008 MDCKx/1 +2  2008/08/04 160 160 1280 160 CL1A, V146l
B/SAKAL/43/2008 MDCK 1 +2  2008/11/24 160 160 640 320 CL1A, V146l
B/SHIZUOKA/57/2011  MDCK 1+1  2011/03/14 80 80 1280 40 CLIB
B/Taiwan/55/2009 MDCK 2 +2  2009/11/15 80 80 40 040 CL5
TEST.Ag
B/NIIGATA/672/2013 MDCK 1 +1  2013/04/26 160 160 1280 320 CLIA, K209N, #
B/CHIBA-C/46/2013 MDCK 2 +1  2013/06/12 160 160 1280 160 CLIA, #
B/NIIGATA-C/4/2013 MDCK 2 +1  2013/04/08 160 160 1280 160 CLIA, K209N, #
B/Taiwan/12/2013 MDCK 2 +1  2013/04/24 160 160 1280 160 CLIA, #
B/NAGANO/2313/2013 MDCK 1 +1  2013/05/30 160 160 1280 160 CL1A, K209N, #
B/TOKYO/13134/2013  MDCK 1 +1  2013/06/19 160 160 1280 160 CLTA, K209N, #
B/TOKYO0/13037/2013  MDCK 1+1  2013/05/11 160 160 1280 160 ND

ND: not determined

#: used in phylogenetic tree




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

CLIla CL1b CL5 HI test date:2013/7/25
Sakai/43/08 | Shizuoka/57/11| Taiwan/55/09
Passage Sample Brisbane/60/08 | Cell No.2 Cell No.3 Cell No.10281-2
Strains History date Cell NIID No.4 Boosted Boosted Rabbit serum Genetic information
REF. Ag
B/Brisbane/60/2008 MDCKx/1 +2  2008/08/04 160 160 1280 80 CL1A, V1461
B/SAKAT1/43/2008 MDCK 1 +2  2008/11/24 160 160 640 160 CL1A, V146l
B/SHIZUOKA/57/2011  MDCK 1 +1  2011/03/14 40 80 1280 20 CLIB
B/Taiwan/55/2009 MDCK 2 +2  2009/11/15 20 20 40 040 CL5
TEST.Ag
B/YOKOHAMA/23/201 MDCK | +1  2013/05/13 160 160 1280 160 ND
B/YOKOHAMA/24/201 MDCK 1+1  2013/05/14 160 160 1280 160 ND
B/FUKUI/26/2013 MDCK I +1  2013/05/13 160 160 1280 160 CLIA, #
B/SAITAMA/11/2013 MDCK 1+1  2013/04/16 160 160 1280 160 CLIA, K209N, #
B/EHIME/5/2013 MDCK 1 +1  2013/04/25 160 160 1280 160 ND
B/TOKY0/30018/2013  MDCK 1+1  2013/05/01 160 160 1280 160 CLIA, K209N, #
B/KUMAMOTO/24/201 MDCK I +1  2013/05/28 160 160 1280 160 CLTA, K209N, #
B/EHIME/6/2013 MDCK 1 +1  2013/05/09 160 160 1280 160 CLTA, K209N, #
B/ISHIKAWA/74/2013 ~ MDCK I +1  2013/04/19 160 160 1280 160 ND
B/ISHIKAWA/76/2013  MDCK 1 +1  2013/04/25 160 160 1280 160 CL1A, K209N, #
B/TOCHIGI/5/2013 MDCK 2 +1  2013/05/28 160 160 1280 160 CL1A, K209N, #
B/SHIZUOKA/120/2013 MDCK 1 +1 ~ 2013/05/19 160 160 1280 160 ND
B/SENDAI/10/2013 MDCK 2 +1  2013/04/23 160 160 1280 80 CL1A, K209N, #
B/FUKU1/20/2013 MDCK 1+1  2013/04/17 160 160 1280 80 ND
B/SAPPORO/24/2013 MDCK 1t +1  2013/05/08 160 160 1280 80 CLIA#
B/VN/VP12-48/2012 MDCK 2 +2  2012/04/19 160 160 640 320 CL1A, K154E, #
B/AICHI/55/2013 MDCK 1+1  2013/05/13 160 160 640 160 CL1A, K209N, #

ND: not determined

#: used in phylogenetic tree

42




Phylogenetic analysis of
influenza B (Victoria-lineage)
HA genes (HA1)

11/12 Japanese vaccine strain
HI reference strains in Red
March 2013 in Blue

April 2013 in Green

May 2013 in Orange

June and July 2013 in Pink

e: Antigenic sites

#: Listed in HI tables

HA genetic clades
Since March 2013

V1461

N75L, S172P

NAGANO-C/23/13 APR
TOKYO/13134/13 JUN #
NAGANO/2313/13 MAY #

ISHIKAWA/76/13 APR #

TOKYO/30018/13 MAY #

— MIYAZAKI/24/13 MAR

SAITAMA/11/13 APR #

— EHIME/6/13 MAY #

CANBERRA/1/13.Aus MAR

KYOTO/2/13 JAN

NAGANO/2228/13 MAR

KUMAMQOTQ/3/13 FEB

NIGATA-C/4/13 APR #

AICHI/55/13 MAY #

— TOCHIGI/5/13 MAY #

SENDAI/10/13 APR #

— KUMAMOTO/24/13 MAY #

NIGATA/672/13 APR

Moscow/33/13.NIMR MAR
Samara/07/13.CDC MAR T199A

W Belgrade/658/13.NIMR FEB

TOWNSV!LLE/2/51237.};\uas f;ljml\‘R FEB

Slovenia/ 13.

—{ _New Hampshire/03/13.CDC MAR

__r—— CHIBA-C/46/13 JUN #

CHIBA-C/40/13 APR

WAKAYAMA/32/13 JAN
SAKAI/3/13 JAN T199T/A
Laos/1144/13 FEB

FUKUI/26/13 MAY #
—— KOCHI/112/12 DEC
—— OKINAWA/38/12 DEC
CANBERRA/2/13.Aus MAY
b SHIZUOKA/111/13 APR
New Jersey/04/13.CDC APR
Leon/116/13.NIMR MAR
Brazil/390/13.CDC MAY N197S
KUMAMOTO-C/12/12 APR
Austria/723800/13.NIMR MAR
Hong Kong/05/13/.CDC JAN
Nevada/10/13.CDC MAY
St Petersburg/121/13.CDC MAR
Gothenburg/1/13.Swe MAR
Taiwan/13/13 MAY #
Hungary/26/13.NIMR APR N197X,T199X
New Jersey/07/13.CDC MAY
Minnesota/02/13.CDC FEB
Texas/06/13.CDC MAR
NEWCASTLE/2/13.Aus JAN
Texas/02/13.CDC JAN

K209N |

A169E

o ¥

N171D — ]

N129D

Alaska/06/13.CDC MAY

Virginia/05/13.CDC APR

Brazil/389/13.CDC MAY

VI0LA154E, yInd

‘—71‘7‘-“_1 Taiwan/12/13 APR #

Hong Kong/74/13.CDC APR
KOBE/251/13 JAN T199T/i
MALAYSIA/18/13.Aus MAR T199I1

Aichi/47/13 MAR

SHIGA/2/13 JAN

SAPPORO/24/13 MAY #

SAPPORO/16/13 APR

NAGANO/2132/13 FEB

Wisconsin/02/13.COC FEB )

VICTORIA/802/13.Aus MAY

llinois/02/13.CDC MAR

FUKUOKA-C/1/13 JAN

Denmark/23/12.NIMR NOV

SHIZUOKA/5/13 JAN
Ghana/FS-718/13.NIMR JUL

SAKAI/43/08 NOV

BRISBANE/60/08E N197X, T199X

Phuket/151/13.CDC MAR
N129S, A154E jVietNam/VP12-48/12 APR N197X, T199X #
t—————— Laos/1114/13 FEB

T73M

oN165K oL58P

Laos/I171/13 FEB
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