
Berlin/145/22 Ger OCT
Tennessee/48/22 CDC NOV

Khon Kaen/FS008/22 Tha NOV
MIE/2/22 DEC

Laos/F4251/22 NOV
Victoria/59/23 VIDRL JAN

Laos/F4344/22 NOV
Netherlands/10082/23 Ndl JAN

Massachusetts/18/22 CDC JUN
England/224700723/22 Gbr NOV

Nepal/23FL013/23 JAN
Taiwan/70005/22 OCT

EHIME/01/22 DEC
HYOGO/3001/22 SEP

NIIGATA/2889/23 JAN
AOMORI/1/22 DEC

Taiwan/80023/22 NOV
Saint-Petersburg/RII-3634S/22 Rus NOV

South Australia/395/22 VIDRL DEC
Nepal/22FL2684/22 SEP

Seoul/76/22 OCT
KOBE/22067/22 DEC

Bangkok/P160/23 Tha JAN
NAGANO/2223/22 DEC
YOKOHAMA/10/22 DEC
Norway/01017/22 JAN
SAPPORO/2/22 DEC

WAKAYAMA/7/23 JAN
SAPPORO/1/23 JAN

OSAKA/1/23 JAN
OKINAWA/200/23 JAN
NAGANO/2007/23 JAN
KANAGAWA/IC2203/22 JAN

NIIGATA/1261/23 JAN
Sri Lanka/6/23 VIDRL JAN

Bretagne/53528/22 Fra OCT
Alaska/01/21 CDC AUG

Mexico/0826/22 CDC NOV
Rhode Island/43/22 CDC SEP

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

Singapore/KK1006/22 Sgp DEC
Georgia/2369/22 Crick NOV

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

Sweden/3/23 Swe JAN
Romania/543764/22 Rom DEC
Michigan/60/22 CDC OCT
Victoria/5205/22 VIDRL NOV
Catalonia/NSVH161512067/22 Crick SEP
Norway/32257/22 Nor OCT

Netherlands/12002/22 Ndl DEC
North Dakota/29/22 CDC NOV

Romania/543647/22 Rom DEC
Norway/28542/22 Crick JUL

New Jersey/31/22 CDC SEP
Catalonia/NSVH554231730/22 Esp NOV

Victoria/6/22 VIDRL FEB
Maryland/02/21 CDC

Laos/F1902/22 JUL
Cambodia/g0805369/22 VIDRL JUL

New Mexico/09/23 CDC JAN
Kansas/31/22 CDC NOV

Canarias/3518/22 Esp AUG
Bremen/27/22 Ger OCT

NAGANO/2205/22 OCT
Nakhon Phanom/P4042/22 Tha NOV

Laos/F4289/22 NOV
Poland/97/22 Crick MAY

Darwin/6/21 #
SHIMANE/2/22 NOV

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

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

Hawaii/34/22 CDC AUG
Arizona/39/22 CDC JUL

OKINAWA/185/22 AUG
FUKUOKA/FS21/22 JUL
SAPPORO/1/22 SEP
YAMAGUCHI/2/22 SEP

OKINAWA/193/22 SEP
IBARAKI/1/22 JUL
OSAKA/2/22 NOV

NAGANO/2013/23 JAN
AOMORI/1/23 JAN
YOKOHAMA/4/22 DEC
Netherlands/10280/23 Ndl FEB
Bulgaria/857/23 Crick JAN

Bretagne/56952/22 Fra NOV
Ecuador/5051/23 CDC JAN

Catalonia/NSVH102011982/23 Esp FEB
Hawaii/58/22 CDC NOV
Orebro/2/22 Swe SEP

NARA/1/22 DEC
Netherlands/11948/22 Ndl DEC

Franche Comte/01400/23 Fra JAN
Pakistan/GIHSN-ICT-610/23 Pak JAN

South Africa/R08120/22 VIDRL JUL
OKINAWA/196/22 DEC
Idaho/60/22 CDC NOV

Norway/32887/22 Nor OCT
Sweden/9/22 Swe DEC

Chiang Rai/NIC-B773/22 Tha SEP
England/223420442/22 Gbr AUG

Washington/61/22 CDC OCT
Florida/57/22 CDC MAY

Nevada/06/23 CDC JAN
Wisconsin/102/22 CDC DEC

New Jersey/57/22 CDC NOV
Sao Paulo/IAL/C10281/22 Bra DEC

Lisboa/620/22 Prt NOV
Bangladesh/4005/20 CDC

South Africa/R05713/22 VIDRL MAY
Pennsylvania/01/21 CDC

Jiangsu-Nanjinggulou/81/22 CNIC NOV
Jiangsu-Qinhuai/1978/22 CNIC DEC

Neimenggu-Keerqin/125/23 CNIC JAN
Fujian-Siming/1688/22 CNIC JUL

Hainan-Baotinglizumiaozuzizhi/35/22 CNIC JUN
Hunan-Hecheng/1435/22 CNIC MAY

Sichuan-Qingyang/12047/22 CNIC DEC
Cambodia/e0826360/20
SAITAMA/92/20

Tasmania/503/20
Darwin/2/21 VIDRL

KANAGAWA/ZC1805/19
YOKOHAMA/68/20

Denmark/3264/19 Den
Hong Kong/45/19 CDC

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

HongKong/4801/14
Newcastle/1/21 VIDRL

Kansas/14/17
Switzerland/9715293/13
Victoria/361/11
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Phylogenetic analysis of 

influenza A(H3N2)

HA genes

22/23 vaccine strain in Japan

FRA reference strain

November 2022

December 2022

January 2023

February 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)
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Q57K, N158H, S199L
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I140M
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