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Tablel Number of Influenza viruses positive patients (2008/2009 ~ 2019/2020 seasons)

Number of positive patients

Influenza virus

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total (%)
Influenza virus (A/HIN1 subtype) 22 10 4 1 2 39(3.0)
Influenza virus (A/HIN1pdm09) 85 49 30 4 3 7 30 46 36 47 54 70 461(35.2)
Influenza virus (A/H3N2 subtype) 127 75 36 16 16 7 3 8 7 17 28 71 411(31.4)
Influenza virus B 56 70 64 2 21 6 2 2 6 3 19 281(21.5)
Influenza virus A and B 5 1 1 7(0.5)
Negative 18 9 8 1 20 12 1 8 3 9 10 10 109(8.3)
Total 313 214 143 53 60 32 36 62 48 79 96 172 1308
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RER 2TV, BISLEEIEE NIk W CRIRaZEMERD
RORFEEBELY .

AN

2. 4AVINIUFISIIADOBRES S UERF
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2.1

@ Mie Prefecture isolates (AHIN1pdm09)
(2009/10~2019/20season )

O Vaccine strain (2010/11~2020/21season )
= A/California/07/2009

(2010/11~2016/17season )
= A/Singapore/GP1908/2015

(2017/18~2018/19season ) @ 2017-565MIE 2016/2017 o

D anei0z 2018 SR | (S e e
Season O A/Brisbane/02/2018

- A/Guangdong-Maonan/SWL1536/2019 ~ S183P ® cots emmasotmanie ot 2

(2020/21season ) |295V @ 2018-851MIE 2018/2019

S84N
S162N
1216T

A/Sao Paulo/29229/2013

A/Florida/19/2013
K163Q A/Stockholm/32/2012
A256T @ 2014-12MIE 2013/2014

@ 2014-89MIE 2013/2014
@ 2014-183MIE 2013/2014

A/Florida/20/2013
A/KANAGAWA/142/2013
A/Wisconsin/11/2013

D97N

A/OSAKA/34/2013

A/Delaware/03/2012
90 | A/Georgia/07/2012 | 5

@ 2011-25 MIE 2010/2011
@ 2011-23 MIE 2010/2011
@ 2011-27 MIE 2010/2011
@ 2011-30 MIE 2010/2011
A/Hong Kong/101/2013
A/SAPPORO/163/2011
96 | AINAGANO/C/3/2013

A197T
N

A/Saipan/6197/2013
A/Turkey/605/2013
A/Slovenia/505/2013
A/New Mexico/07/2013

$143G
S185T

A/YOKOHAMA/1/2013
L @ 2009-713MIE 2009/2010

ANSHIKAWA/70/2011 | 3
_{ r A/New Mexico/07/2011
o8
@ 2009-592MIE 2009/2010
1 @ z010-71miE 20082010

A/NARA/59/2011
# A/Christchurch/16/2010
S203T] A/Brisbane/10/2010

@ 2009-653MIE 2009/2010
@ 2009-53MIE 2008/2009

@ 2009-414MIE 2008/2009
@ 2009-638MIE 2009/2010

4

P83S
1321V

@ 2009-436MIE2008/2009
A/Narita/01/2009
A/Mexico/INDRE4487/2009

O A/california/07/2009

0.005

N260D,

@ 2017-690MIE 2017/2018
@ 2017-707MIE 2017/2018

@ 2017-536MIE 2016/2017
@® 2017-537MIE 2016/2017
@ 2017-539MIE 2016/2017
@ 2017-558MIE 2016/2017
@ 2017-553MIE 2016/2017
@ 2017-353MIE 2016/2017
@ 2014-2MIE 2013/2014

_‘}.2015—496M IE 2015/2016

@ 2017-178MIE 2016/2017
@ 2015-764MIE 2015/2016

@ 2016-18MIE 2015/2016
@ 2013-620MIE 2013/2014

O A/Singapore/GP1908/2015

A/England/358/2013
A/Hawaii/01/2013

@ 2015-166MIE 2014/2015
@ 2013-576MIE 2013/2014
@ 2013-577MIE 2013/2014

@ 2013-790MIE 2013/2014

A/Haiti/2030/2013

@ 2019-734MIE2019/2020

@ 2019-746MIE2019/2020

@ 2020-21MIE2019/2020

@ 2019-795MIE 2019/2020

O A/Guangdong/Maonan/SWL1536/2019
@ 2019-920MIE2019/2020

@ 2019-963MIE 2019/2020

@ 2020-4MIE2019/2020
@ 2019-14MIE 2018/2019

@ 2019-302MIE2018/2019

@ 2019-303MIE2018/2019

@ 2018-852MIE2018/2019

Clade 6

@ 2013-300MIE 2012/2013
@ 2013-8MIE 2012/2013 7

A/FUKUOKA/C/8/2013

A/Guangdong/Xiangzhou/1623/2011 1

A/Cameroon/LEID/07/11/1870/2011 | 8
A/Kenya/104/2013
A/FUKUI67/2011 2
96 A/Mexico/2208/2011 |

Figl. Phylogenetic trees for the HA gene of A/H1IN1pdmQ9 viruses

(2008/09~2019/20season )

AD HA BI5 T REBHRT 2 Fm L, ARoAL
ADFFEH T 2 WRiE# S 5% Clade 4334
VL Fizos L7z (Figd, 2, Table2) .
2008/09~2012/13 —X>

HA & 1{x 1 R H B AE AT I KV, 2008/09 ~

2009/10 3 — XU RNTHBE S ki, 72
J WeiE e (P83S, 1321) #5325V FUHTH
% AlCalifornia/7/2009 # & it#% ¢, S 5127/
FeE#L (S203T) Z#RATHVA VAR ERTH
-72 (Fig.1, Table2) . K7 A /L A% 2009/10 >
— X LI, HA B 1%/ #M £ T 8 2™ Clade

(1~8) X4 &b, 201011 > — R D458

FRIZT 2 fefEH (A197T) #4435 Clade 7 I
SEIA, IHICT I RES (S143G) AT
HUANVANERTH-7- (Fig.l, Table2) .

728, 2011/12 > — X0, AH3 HERL T A LA
DIRATOERTH > 72728, AHINIpdm09 7 A
VADGTEEE < (Table2) , EANICBWTH,
FARICITIXIE E A ER BN N2 .

2012/133 — A NZB W T H T/ T H
o728 AN Ty EE S 72 AIHINIpdmO9 ™7 A /L A
I%Clade6 3 L O'Clade 7i2J@ L T\ 7= (Fig.1,
Table2) .
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@ Mie Prefecture isolates (AH1N1pdm09) -

(2018/19~2019/20season )

O Vaccine strain
- A/California/07/2009
(2010/11~2016/17season )

- A/Singapore/GP1908/2015
(2017/18~2018/19season )

+ A/Brisbane/02/2018
(2019/20season )

* A/Guangdong-Maonan/SWL1536/2019
(2020/21season )

N260D |

(S183P#%)
183P-1:S183P + N451T

183P-2:S5183P+L233I
183P-3: S183P+T120A
183P-4:S183P+N129D+A141E
183P-5:5183P+N260D
+183P-5A: 183P-5+N129D+T185I —
+183P-5B: 183P-5+K130N+K160M
+T216K+E235D+H296N+V520A
183P-6:S183P+T120A

183P-7:S183P+K302T+1404M

S74R
S164T
S183P
1295V

S84N

S162N

K163Q

1216T

A256T

90

0.005

Fig2. Phylogenetic trees for the HA gene of A/HLIN1pdmO09 viruses(Clade 6)

A/California/97/2019 _
A/EI Sal\rador/721/2018
A/Utah/38/2019
99 | A/Honduras/5315/2019

O A/Singapore/GP1908/2015

A/KANAGAWA/73/2015 ] Clade 6B.2

A/Vietnam/3050/2013

A/OSAKA/39/2013

A/Shanghai-Putuo/SWL1189/2014

A/Bangladesh/2021/2012 ] Clade 6A
O A/California/07/2009

Al/ldaho/37/2019
K130N. K169M
T T ol 163050
H296N, V520A orway
A/Y AMAGUCHLI/35/2019 -

@ 2019-795MIE 2019/2020

i: A/South Australia/1128/2019
A/Alabama/28/2019

O A/Guangdong/Maonan/SWL1536/2019
@ 2019-920MIE2019/2020

@ 2019-768-MIE 2019/2020

@ 2019-746MIE2019/2020
@ 2019-745-MIE 2019/2020
@ 2019-734MIE2019/2020

A/SHIZUOKA/C/15/2019
@ 2019-773-MIE 2019/2020
@ 2019-812-MIE 2019/2020
A/Berlin/58/2019
A/UTSUNOMIYA/88/2019
A/KANAGAWA/157/2019

@ 2019-933-MIE 2019/2020
@ 2019-94-MIE 2018/2019
@ 2020-30-MIE 2019/2020
@ 2019-1-MIE 2018/2019
@ 2020-1-MIE 2019/2020

A/SAPPORO/70/2019
@ 2019-782-MIE 2019/2020
— @ 2019-783-MIE 2019/2020
@ 2020-21MIE2019/2020
@ 2019-943-MIE 2019/2020
@ 2019-963MIE 2019/2020
@ 2020-4MIE2019/2020
@ 2019-128-MIE 2018/2019
@ 2020-22-MIE 2019/2020
— @ 2019-936-MIE 2019/2020
A/FUKUOKA/19226/2019
@ 2019-14MIE 2018/2019
A/New Jersey/37/2019
@ 2019-302MIE2018/2019
@ 2019-303MIE2018/2019
. 2019-53-MIE 2018/2019
. 2019-786-MIE 2019/2020
@ 2018-852MIE2018/2019
A/Oman/4425/2019] 183P-6
A/OSAKA/98/2018 ] 183P-4
A/TOKYO/18204/2018
A/AICHI/190/2018
A/KANAGAWA/IClB48/2019 183pP-2

183P-5A
183P-5

D187A
QI189E |

Clade 6B.1A

N129D
T185I

Clade 6

A/Fl]l/44/2019
A/NIIGATA/C/39/2019
— O A/Brisbane/02/2018
183P-1
A/Yunnan/Linxiang/1557/2019

J183p-3
J183p-7

j|CIade 6C

2.2 2013/14~2017/18>—

HAifE%%?f?ﬁﬁLf“CladeG % X & |ZSubclade
6A, 6B, 6CIZHI L L5 0%, 2013/14~2014/15
=X /@K%TOD SHEREI T Subclade6B (7 3
FeiEHt © K163Q, A256T) (ZJ& L Cu /= (Fig.l,
Table2)

2015/16 ~ 2016/17 >~ — X  IZ f##F L 7=
A/HIN1pdmO09 ™ A /L A#K|E 9~ TSubclade6B (7
I R K163Q, A256T) IZ)@L, Z o
Subclade6BMN 21, & 5126B.1 (S84N, 8162N
1216T) &6B.2 (V152T, V1731, E491G, D501E)
DR S A, RN OfENTEE X Subclade 6B.112 77 %H
Sh7- (Fig.l, Table2)

2.3 2018/19~2019/20>—X >

2018/19 ~2019/20 2 — & > ® A/HIN1pdmO09 ©
A )V AERIXSubclade 6B.1 (S84N, S162N, 1216T)
FEND6B.1A (S74R, S164T, 1295V) BEICE L
TW7= (Fig.2, Table2) . iT4, 6B.1ANIZS183P
ZhOT7THODORE, 183P-1 (N451T/R45G, P282A,
1298V) , 183P-2 (L233l1) , 183P-3 (T120A) ,
183P-4 (N129D, A141E) 183P-5 (N260D)
183P-6 (T120A) , 183P-7 (K302T, 1404M) REN
#1£%4 % (Fig.2, Table2)

2018/19 ~2019/20 & — X % 7 X J R E
(N260D) % A9 5 183P-58£D 7 A L AN T T
&7 (Table2) . = ?»183P-5N1T 1%, & 512183P-
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Table2 A/HIN1pdm09 viruses isolated in Mie prefecture (2008/09~2019/20 season)

Season HA Amino acid substitution Clade Vaccine strain
AJ/Brishane/59/2007
2008/09 $203T — proiires
A/Brishane/59/2007
2000/10 5203T — AN
AJCalifornia/07/2009
201011 S$203T, AL97T, S143G Clade? (WHINTpam9)
i ) i ) AlCalifornia/07/2009
2011/12 Virus not isolated Virus not isolated (AJHIN1pdmo9)
AJCalifornia/07/2009
2012/13 AL97T, S143G Clade6, Clade7 (AHINIpdm09)
AJCalifornia/07/2009
2013/14 K163T, A256T Clade6B (AHINpdm09)
AlCalifornia/07/2009
2014/15 K163T, A256T Clade6B (AHIN1pdmoo)
2015716 K163T. A256T, CladesB.1 AlCalifornia/07/2009
S84N, S162N, 1216T (AIHIN1pdm09)
K163T, A256T, AlCalifornia/07/2009
2016717 S84N, SI62N, 1216T Clade6B.1 (A/HLN 1pdm09)
K163T, A256T |, ]
2017/18 S84N, S162N, 1216T, Clade6B.1 A/s|rzg:}:31rz(13pdl§gz/>2015
S74R, S164T, 1295V P
K163T, A256T,
S84N, SI62N, 1216T, ASingapore/GP1908/2015
2018019 S74R, S164T, 1295V, Clade6B.1A (A/HLN 1pdm09)
S183P, N260D
K163T, A256T,
S84N, SI162N, 1216T, )
2019/20 S74R, SI164T, 1295V, Clade6B.1A A{Zﬁﬁ;‘i’%ﬁ%ﬁs
N129D, T185I, S183P, (S183P-5A) P
N260D, D187A, Q189E
5A (N129D, T1851, N260D) , 183P-5B(K130N, BAZER U, 2012/13~2016/17 > — X (X [E4FE T

K160M, T216K, E235D, H296N, V520A)73 4

IR 52N, AT L7-2018/19~2019/203 — R

YDA ARRIT183P-5AN D T I R E
(D187A, QI189E) A T H4EMICHE N
(Fig.2, Table2) .

3. A/HIN1pdm09 5 A/ LR DFITRR &
HA7 =/ BRER & DFERE
& — R B RNIZ BT 5 AHINIpdm09
A IV AD Sy BER L OHERS & FigllZs L7z,
A/HIN1pdmO09 ™ 1 /L A ¥4 L 7-2008/09 —
R 652009/107 — R DARBTD 7 A )L A5y
BT IS TH - 720y, 20101113 — X DYy

%&%ﬁmw‘m:ﬁﬁ U7, ARETI32011/12— X
%Eémﬁaﬁﬂ“‘ $12012/133— R 2B

L MENTREEBICRE E Y, 02— D
/?raﬁ T EAER LN -T2. —5T2013/14
/~?< /03 TRERGIEEIN L7228, #2014/150—

AT, BEEEI T L=, 2015/16 0 — R 0%
ﬁU\ r'%’ﬁ%( THEAN L7223, B — X T4 BERoN

DOFATHRRD BT, UL, 2016/173— R /12
L EZRITAHINIpdMO9 7 A /L A 33 S 4L, &
DD — R NL, —TEBDIE T A VA PBEED
rrinEEsn Vs, £y —X o0
A/HINIpdmO9 7 1 /L A D4y BRI & HAT 2
PRl B & OREMEIL, 2015/16~2016/17 — K
\ZSubclade 6B.1IZJET 57 X / FRE R (884N
S162N, 1216T) AT 25 U A L ADERS
CH7-EHL Y, RBEFRITND, MELAFTIZ |_J'7
A VAR —TE OB CTHEFERIICHEFE S LTV 5

2 B
VA TN T A L AT AR #
JRYIE D 72 B B A AWl JE TR 5.
fth > 7 A L ZJEYLSE & Helk LT b mAERTT &2 5
TR L. ZTOWATHBITIRE V. FRICE R &
HEE L, mlnE CIERERF O EIE(L Y A7 3E <,
ik EOAOHEIC L Y EERFRE LV, K
LR DB ERHEIR TS T kT
BIRKDOIENFETH D2 T, KU A IV ADE
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Virus isolation number
[y [y N N w w N S
o [6,] o w o wv o w

(%]

: Ll

Collection9123 6 9123 6 9123 6 9123 6 9123 6 9123 6 91236 9123 6912369123 69123691

month

2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 ZOIS/ZDSeaSDn

Fig3. Number of A/HIN1pdmO9 virus isolates by influenza virus season

R FRATRE R E Z 7 & o FEFAT WS R MR ) 72
T2 I L, R DA v 7L o PRRYSE 6 5
D=, BHERERREICED CT& 7z 1218
% 28 HE O EYYEILEOKIE X v, FEiEA 7
N =X T R R DOWESL D T2 8D, KR
WEDTFEEZKD Z ENHE 19 ShizZ LI,
ITER 72 BB T DR T xR ICB VT
INRAEAE DR BT ﬁﬁf%é.

AFETIL 2009 Flo v FI v w9 &
L 72 A/HIN1pdm09 7 A /L A |25 T, 2008/09~
2019/20 2 — XA WL THYBE S 7= HA G153
AT 2 FE i L, Z ORI HA 7 3 ) B iE
Pz LV Clade 0 FEKELZ. b7/
e DEENA TNV FHFATIRIC G 2 D%
%Komf,ﬁ?@ﬂﬁ%ﬁt

K — XA ICERE MDD YBES L,
AHIN1pdmO9 7 A /L A D HA &AL TR Ketst it
IZ X 2008/09~2009/10  — X T WLINTHYBE
SN TALRIL, 7T EER (P83S,
S203T , 1321) #H L C\Wiz. LIk, o7 3/
E%i%iﬁ , SHICER DT R BEHIC L
@ﬁibtﬁ?%wz X 21728 2019/20 > —
A& THER S TWAH. A/HIN1pdm09 1 /v

A% 2009/10 > — X LARE, HA Bis1 R -
T8 O® Clade IZX 4y &n7=23, 2010/11 & — R
AT I eEH (S143G, A197T) AT 5
Clade7 X TR TdH - 7=. ¥ 2011/12 > — R 1%k
1T HLT, 2012/13 2 — X 2B W T H ik
1T/ TH 5 7= 2 5 Clade (Clade 6 33 &
W Clade7) 23R8 <4172, A/HIN1pdmO09 7 A /L

0% 2013/14 > — X /u[&p%fﬁ Clade6 75§\£2}|L
L7, 2013/14 > — RN R b o T 2 b
ZEHZENTE D, TDOH%IL Clade6B (7 2/
e # : K163Q, A256T) , Subclade6B.1 (773 /
FefE #a © S84N, S162N, 1216T) , Subclade6B.1A

(S74R, S164T, 1295V) ~OJRAENA BT,
UTHECUd Subclade6B.1A Wi, HA 7 X/ FRE #i
(S183P) % & de 7 DDORE (183P-1~183P-7) IZ
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Changes in Amino Acid Mutations in A/H1IN1pdmQ9 Influenza Virus in 2009 Analyzed with
a Hemagglutinin Gene Phylogenetic Analysis - Mie Prefecture (2008/09-2019/20 seasons) -
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We performed Hemagglutinin (HA) gene phylogenetic analyses on the A/H1N1pdmO09 influenza virus
isolated in the 2008/09-2019/20 seasons in Mie Prefecture, and examined the associations between the changes
to the amino acid mutations and situations of influnza epidemics.

The characteristics of the A/HIN1pdmO09 virus analyzed with the HA gene phylogenetic analyses during the
survey period are shown below. In particular, the AH1pdmQ9 virus analyzed after the 2013/14 season belonged
to Clade 6B (amino acid substitutions: K163Q, A256T) and subsequently derived into Subclade 6B.1 (amino
acid substitutions: S84N, S162N, 1216T). Furthermore, the recent A/HIN1pdmO09 virus belonged to Subclade
6B.1A with HA amino acid substitutions (S74R, S164T, 1295V).

This Subclade 6B.1A is subdivided into seven groups (183P-1 to 183P-7) that contain HA amino acid
substitutions (S183P); since the 2018/19 season, Subclade 6B.1A (group 183P-5A) has been confirmed.
Regarding the association between the HA amino acid mutations of A/HLIN1pdm09 viruses and the epidemic
situations, although biennial epidemics were observed during the 2012/13 to 2016/17 seasons, from the time
when the A/HIN1pdmQO9 virus with amino acid substitutions (S84N, S162N, 1216T) belonging to Subclade
6B.1 began to be detected during the 2015/16-2016/17 season, the situation shifted, and a certain number of
viruses have now been constantly detected every winter rather than biennially. Even after that, multiple groups
with different HA amino acid substitutions were formed, and the tendencies of their diversification were
observed, which is a concern for the future scale of epidemics of these viruses.
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