
Phylogenetic analysis of 
influenza A(H3N2)
HA genes
22/23 vaccine strain in Japan
FRA reference strain
January 2023
February 2023
March 2023
April 2023
#: WHO recommended

vaccine strain
(Northern/Southern hemisphere,     
season, egg/cell)

clade AA substitution

3C.2a1b.2a 3C.2a1b.2 + K83E, Y94N, I522M

1 (3C.2a1b.2a.1) 3C.2a1b.2a + G186S, F193S, Y195F, S198P

2 (3C.2a1b.2a.2) 3C.2a1b.2a + Y159N, T160I, L164Q, G186D, D190N, F193S, Y195F

subclades in 
3C.2a1b.2a subclade AA substitution

1
1a K171N
1a.1 2a.1a + I48T

2

2a H156S
2a.1 2a + D53G, D104G, K276R

2a.1a 2a.1 + L157I, S262N
2a.1b 2a.1 + I140K, R299K

2a.2 2a + I25V, D53G, R201K, S219Y
2a.3 2a + D53N, N96S, I192F, N378S

2a.3a 2a.3 + E50K
2a.3a.1 2a.3a + I140K, I223V

2a.3b 2a.3 + I140M

2b E50K, F79V, I140K
2c S205F, A212T
2d G62R, H156Q, S199P (not shown in tree)

Sichuan-Pengzhou/31/23 CNIC FEB
Nakhon Phanom/P960/23 Tha MAR
Seoul/776/23 Kor FEB

MIE/2/22 DEC
FUKUSHIMA/3/23 JAN
Gyeonggi/837/23 Kor APR
EHIME/9/23 JAN

Jeju/812/23 Kor MAR
Tennessee/48/22 CDC NOV

Berlin/145/22 Ger OCT
England/230920001/23 Gbr FEB

Hubei-Echeng/1242/23 CNIC FEB
California/45/23 CDC MAR
Beijing-Chaoyang/1505/23 CNIC FEB

Darwin/35/23 VIDRL FEB
Laos/F4570/22 NOV

Taiwan/80023/22 NOV
MIE/5/23 FEB

Nepal/23FL013/23 JAN
NIIGATA/2889/23 JAN

HYOGO/3001/22 SEP
Saint-Petersburg/RII-3634S/22 Rus NOV

AICHI/57/23 FEB
Sichuan-Pidou/53/23 CNIC FEB

Victoria/182/23 VIDRL MAR
Indiana/01/23 CDC MAR

Netherlands/10082/23 Ndl JAN
SHIMANE/1/22 JUN

South Australia/395/22 VIDRL DEC
Ghana/1724/22 Crick MAY

Nepal/22FL2684/22 SEP
Seoul/76/22 Kor OCT

OSAKA/15/23 JAN
HYOGO/3041/23 FEB
HOKKAIDO/4/23 FEB

SENDAI/1/23 FEB
Norway/01017/22 Nor JAN

FUKUSHIMA/4/23 JAN
SAITAMA-C/2/22 DEC

WAKAYAMA/7/23 JAN
SAGAMIHARA/2/23 JAN

AOMORI/12/23 MAR
SHIMANE/3/23 JAN

EHIME/13/23 FEB
Bangkok/P160/23 Tha JAN
OKINAWA/200/23 JAN
MIE/4/23 JAN
YOKOHAMA/51/23 FEB
NAGANO/2052/23 FEB

AICHI/24/23 JAN
NIIGATA/1261/23 JAN

Nepal/21FL2608/21
Bretagne/53528/22 Fra OCT

HIROSHIMA/23/23 FEB
Alaska/01/21 CDC

OKINAWA/194/22 DEC
Nepal/PPHL53/22 SEP

Singapore/KK1006/22 Sgp DEC
OKINAWA/185/22 AUG
IBARAKI/1/22 JUL
Arizona/39/22 CDC JUL

Laos/F2254/22 AUG
Nepal/21FL2699/21

Uppsala/16/22 Swe NOV
Sydney/4/23 VIDRL JAN

Bangkok/P1054/23 Tha MAR
CastillaLaMancha/882/23 Esp FEB

England/230880003/23 Gbr FEB
Vermont/18/23 CDC MAR
Romania/548281/23 Rom MAR
HYOGO/2014/23 JAN
Norway/05162/23 Nor APR

WAKAYAMA/49/23 FEB
Michigan/60/22 CDC OCT
Victoria/5205/22 VIDRL NOV

California/43/23 CDC MAR
GIFU/1/23 MAR

SAKAI/1/23 JAN
Aragon/890/23 Esp FEB

Seoul/842/23 Kor APR
North Dakota/29/22 CDC NOV

Maryland/02/21 CDC
Sichuan-Gaoxin/1138/23 CNIC FEB

District Of Columbia/10/23 FEB
Jeonbuk/901/23 Kor APR

HIROSHIMA-C/3/23 FEB
AICHI/65/23 MAR

Wisconsin/38/23 CDC APR
Laos/F4577/22 NOV

NAGANO/2205/22 OCT
SHIMANE/44/23 JAN
Nakhon Phanom/P4042/22 Tha NOV

Darwin/6/21 #
Poland/97/22 Crick MAY

Darwin/9/21 E #
HYOGO/3002/22 NOV

NAGANO/2013/23 JAN
KANAGAWA/ZC2201/22 DEC

YOKOHAMA/4/22 DEC
Netherlands/10280/23 Ndl FEB

Bretagne/56952/22 Fra NOV
Catalonia/NSAV198271299/23 Esp APR

Dijon/04831/23 Fra FEB
Seoul/888/23 Kor APR

Ecuador/5051/23 CDC JAN
SENDAI/8/23 FEB
NARA/1/22 DEC

OSAKA/27/23 FEB
Baden-Wuerttemberg/14/23 Ger FEB
Ayutthaya/P1088/23 Tha MAR

Ile de France/10441/23 Fra APR
FUKUI/5/23 FEB
ISHIKAWA/5/23 JAN
KANAGAWA/AC2213/23 MAR

OKINAWA/196/22 DEC
Idaho/60/22 CDC NOV

Catalonia/NSVH102033788/23 Esp MAR
Sweden/9/22 Swe DEC

Sao Paulo/IAL/C10281/22 Bra DEC
South Dakota/28/23 CDC MAR

Florida/57/22 CDC MAY
Maryland/24/23 CDC FEB

AICHI/14/23 JAN
OKINAWA/220/23 FEB

HIROSHIMA/29/23 FEB
Bangladesh/911009/20 CDC

Pennsylvania/01/21 CDC
Jiangsu-Qinhuai/1978/22 CNIC DEC

Neimenggu-Keerqin/125/23 CNIC JAN
Hebei-Cixian/1181/23 CNIC FEB

Guangdong-Zhongshan/1443/22 CNIC MAY
Hunan-Hecheng/1435/22 CNIC MAY

Cambodia/e0826360/20 VIDRL
SAITAMA/92/20

Tasmania/503/20
KANAGAWA/ZC1805/19

YOKOHAMA/68/20
Togo/771/20 CDC
Hong Kong/45/19 CDC

NAGANO/2731/17
Singapore/INFIMH-16-0019/16 E

YOKOHAMA/112/18
HongKong/4801/14

Switzerland/9715293/13
Kansas/14/17

Newcastle/1/21 VIDRL
Victoria/361/11

2 (3C
.2a1b.2a.2)

- 3C.2a1b.2b

3C.3a

Q33R,
N145S,
N225D,
N278K

L3I, N144S, 
F159Y, K160T, 
Q311H, D489N

T128A, 
A138S,R142G,
F159S, K326R L3I, S91N, N144K,

F193S, I478M, D489N

N121K,R142G
K92R,

H311Q

T135N, G142R
S137F

E62G
Q197R, S219F,
V347M, E484G

T131K, V529I

K83E, Y94N, 
F193S, Y195F, I522M

G186S,S198P

K171N

S205F, A212T

Y159N, T160I, L164Q, 
G186D, D190N

E50K, I223V

D53G

D104G, 
K276R

H156S

D53N

N96S, 
I192F, N378S

- 3C.3a1

- 3C.2a1b +135N

- 2c

3C.2a1b.1

1 (3C
.2a1b.2a.1)

S262NE50K, 
F79V, I140K

P289S

I48T

(T128A, T135K, A138S, F193S)

(NH&SH, 22/23&23/24, Cell)

(NH&SH, 22/23&23/24, Egg)

R307K

I140K

T135A

R33Q

I242M

I140K,
R299K

3C.2a1b.1a
G186D, D190N,S198P

1a

1a.1
2b

- 2a. 2 (I25V, R201K, S219Y)

- 2a. 1a (L157I, S262N)

2a. 1

2a.3

2a. 3a.1

K50I, L531V

2a

2a. 3a

2a. 3b

Q57K, N158H, S199L

D101E

I140M

T135A

V347M

2a. 1b

N171K,
I406V,G484E

I48T

G5E

V505I

N122D

S124R


