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Influenza by type/subtype:

Geographical distribution of seasonal influenza viruses with collection dates from February 2023 through to

September 2023 as deposited in GISAID, coloured by Type/subtype. Geographic markers scaled to detection
proportions.
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Globally, influenza detections declined through the reporting period. However the relative proportions of A/HIN1,
A/H3N2 and B/Victoria varied by geographic region as indicated by the different colours in the pie charts by country.
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Genetic diversity:

Plots showing genetic diversity of A/HIN1, A/H3N2 and B/Victoria that underwent sequencing during the reporting

period. A(global) B(WHO region)
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Phylogenetic analyses: A/H1N1
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Globally 6B.1A.5a.2a and 6B.1A.5a.2a.1 clade viruses both continued to circulate with differing relative propor-
tions depending on region.

Clade 5a.2a viruses predominated since 1st February in Africa, the Eastern Mediterranean, and South East Asia,
albeit with few viruses detected.

In Europe, Western Pacific and the Americas both 5a.2a and 5a.2a.1 viruses were detected, with 5a.2a viruses being
the larger proportion.

Within 5a.2a clade, A/Sydney/5/2021-like viruses were detected but in the minority. We note three subgroups; one
detected in Australia and Europe, represented by A/Sydney/175/2022; a second detected in South East Asia (S83P,
S85P, H273Q, V321l1) and the other represented by A/Washington/22/2023 or A/Washington/24/2022 (A73T, A141E,
V1521, S1901).

The larger 5a.2a group has split into three groups defined by the following references, with some additional amino
acid substitutions: A/Maine/10/2022 -like (A48P), A/Netherlands/10468/2023-like (1418V, D269N, P137S) and the
remaining group, without a potential CVV or reference, defined by 1418V.

Within 5a.2a.1 clade (P137S, T277A, E356D) there are two main groups of viruses - either A/Wisconsin/67/2022-like
or A/Victoria/4897/2022-like (with T216A).

The majority of A/H1N1 virus HA sequences from Estonia clustered within clade 5a.2a, with a few sequences
grouped within clade 5a.2a.1.

Maximum likelihood phylogenetic tree of the H1 HA gene

Maximum likelihood phylogenetic tree inferred using Iqtree2 from HA sequence data generated at the WIC. Anno-
tation of amino acids substitutions was performed with Treetime ancestral reconstruction. References and CVVs

are marked as Cell or Egg. Virus names are colored by collection month.
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Phylogenetic analyses: H3N2

M 2
Russia 2a.1
e [“ . 2a1a
= 2a.1b
2a3
‘ 2a.3a
(’5 . s » W 22321
N M O ia n Afshanisisn @ 9 O 2a.3b
o) : Pakidyef “ 2
§ N ‘\ ¢ 3 iy
@é'/ ° : L Q " £ bin
E €2"'e., S O
‘ Ml‘x i [ 1] 0 '} “ 0
Marker : e puan
g s °
O = nbab @ Madaga @ o
O = 20
O = ) L
O 6
9

Mapbox © Openstreetiap Improve this map

Clade 3C.2alb.2a.2 predominated since 1st February in all geographic regions where H3N2 circulated. We ob-
served continued co-circulation of multiple genetic clades - however 2a.1b, 2a.3a.1 and 2b clades were the most

frequently detected.

Viruses from clade 2b (E50K, F79V, 1140K) are split into three subclades: one with 1242M; a second represented by
A/Florida/50/2022, A/Puerto Rico/31/2022 as potential CVVs; and a third subclade (S262N) with two groups: viruses
from Europe and Japan (R33Q) and viruses from Europe represented by A/Montana/08/2023 (T135A with potential

loss of glycosylation).

Viruses from clade 2a.1b (1140K, R299K) were detected in Europe and South Africa, represented by
A/Catalonia/NSVH161512067/2022.

Clade 2a.3a.1 viruses were detected worldwide, characterised by 140K with a subclade showing N122D (loss of gly-
cosylation), represented by A/New York/66/2022 and another subclade with 125V, V347M, 1418V, detected in China
and the US.

A/H3N2 virus HA sequences from Estonia clustered in similar proportions within clades 2b and 2a.1b.

Maximum likelihood phylogenetic tree of the H3 HA gene.

Maximum likelihood phylogenetic tree inferred using Iqtree2 from HA sequence data generated at the WIC. Anno-
tation of amino acids substitutions was performed with Treetime ancestral reconstruction. References and CVVs
are marked as Cell or Egg. Virus names are colored by collection month.
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Phylogenetic analyses:

Influenza B viruses

B/Victoria lineage
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Clade V1A.3a.2 viruses predominated since 1st February 2023 in geographic regions where B/Victoria-lineage
viruses were detected.

No Clade V1A.3 viruses were detected since 1st February 2023.

All B/Victoria lineage HA sequences from Estonia grouped within clade V1A.3a.2.

B/Yamagata lineage

No B/Yamagata lineage viruses have been detected since March 2020.

Maximum likelihood phylogenetic tree of the B/Victoria lineage HA gene

Maximum likelihood phylogenetic tree inferred using Iqtree2 from HA sequence data generated at the WIC. Anno-
tation of amino acids substitutions was performed with Treetime ancestral reconstruction. References and CVVs
are marked as Cell or Egg. Virus names are colored by collection month.



Vaccine viruses
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Phenotypic analyses

Haemagglutination inhibition (HI) assay data: ferret antisera raised against vaccine recommendations

H1 Summary

Some HI titre fold reductions were observed against the SH2023 vaccine strain (A/Sydney/5/21 cell 5a.2a), espe-
cially when test viruses are 5a.2a.1, whereas the cell based NH 2023-24 cell based strain (A/Victoria/4897/2022)
recognises both 5a.2a and 5a.2a.1 well.

Egg-based A/Victoria/4897/2022 recognises both 5a.2a and 5a.2a.1 test viruses well.

H3 Summary

For clade 2a.2 viruses we observed that, where we have titrations, the post-infection antisera raised against new
reference viruses discriminated antigenic properties among the different genetic subgroups.

In HI assays, the egg-based A/Darwin/9/21 vaccine strain is showing reduced recognition of 2a.1b and 2a.3a.1
groups and a more dramatic loss in recognition for test viruses in the 2b clade.

In MN assay the egg based A/Darwin/9/21 vaccine strain is showing significantly reduced recognition to all other
clades of test viruses.

A/Albania/289813/2022 (2a.3a.1) shows good recognition of test viruses in its own clade, but this antiserum does
not recognise viruses in clade 2b at all.

A/Slovenia/8720/2022 (2a.1) shows good recognition of 2a.1b and 2a.3a.1 viruses, with some lower recognition of
2b viruses.

Influenza B summary

B/Victoria lineage: AllV1A.3a.2 viruses tested were well-recognised by antisera raised against B/Austria/1359417/2021
vaccine virus.

Antiviral susceptibility

All tested viruses were susceptible to neuraminidase inhibitors (NAI) by phenotypic testing and no genetic markers
for reduced inhibition by NAls were identified in NA sequences derived from clinical specimens.

For all viruses where PA gene sequencing was successful, no markers associated with reduced inhibition by balox-
avir marboxil were identified.
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HI Tables: H1

Table H1-10. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-05-23)

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage AIG-M A/G-M A/Ghana AlLyon A/Denmark IVR-215 y y ydney Al y AlVictoria/ IVR-238
information date history SWL1536/19 SWL1536/19 1894/21 820/21 3280/19  A/Vic/2570/19 5/21 5/21 25089/22 31694/2022  4897/2022 AlVic/4897/22

Passage history MDCK Egg Egg Egg MDCK Egg MDCK Egg MDCK Egg MDCK Egg

Ferret number F09/20 F12/20 F02/22 F06/22 F28/20 F37/21 F46/22 F04/22 F38/22 F48/22 F05/23 F07/23

Genetic group 5a.1 5a.1 5a.1 5a.1 5a.2 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 C2/MDCK1 2560 1280 640 320 40 <40 <40 40 40 <40 <40 80
A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 640 640 640 320 <40 40 <40 <40 <40 <40 <40 40
A/Ghana/1894/2021 5a.1 2021-07-21 E2/E1 2560 1280 640 160 40 80 40 40 40 <40 40 80
AlLyon/820/2021 5a.1 2021-11-16 E1/E2 320 160 160 320 40 40 <40 <40 <40 <40 <40 160
A/Denmark/3280/2019 5a.2 2019-11-10  MDCK4/MDCK6 40 40 <40 40 1280 1280 640 1280 1280 320 1280 640
IVR-215 (A/Victoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 160 80 40 80 640 1280 640 640 640 320 640 1280
A/Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16  MDCK3/MDCK3 40 40 <40 <40 1280 1280 1280 1280 1280 640 1280 1280
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 80 80 40 40 640 1280 1280 1280 1280 320 1280 2560
A/Norway/25089/2022 5a.2a.1 2022-06-15 MDCK3 <40 <40 <40 <40 640 640 640 640 1280 640 1280 1280
A/Norway/31694/2022 5a.2a.1 2022-09-24 E3/E110-3 <40 <40 <40 <40 320 640 320 640 640 320 1280 640
AlVictoria/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 <40 <40 <40 1280 1280 1280 1280 2560 1280 2560 1280
IVR-238 (A/Victoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 80 80 40 80 1280 1280 1280 1280 1280 640 1280 2560
TEST VIRUSES
A/Antsirabe/07452/2022 5a.2a 2022-12-05 640 640 640 320 1280 640
AlLisboa/756/2022 5a.2a 2022-12-19 1280 1280 1280 640 1280 1280
A/Antsirabe/07646/2022 5a.2a 2022-12-19 640 640 640 320 640 640
A/MountLebanon/2884/2022 5a.2a 2022-12-20 1280 1280 1280 640 1280 1280
A/Albania/290498/2023 5a.2a 2023-01-04 640 1280 1280 320 1280 1280
A/Albania/290464/2023 5a.2a 2023-01-04 1280 2560 1280 640 2560 2560
A/North Lebanon/S0043/2023 5a.2a 2023-01-04 1280 1280 640 320 640 1280
AlMontenegro/102793/2023 5a.2a 2023-01-10 2560 2560 1280 640 2560 2560
A/North Lebanon/S0063/2023 5a.2a 2023-01-11 320 640 320 160 640 640
A/Estonia/KL262/2023 5a.2a 2023-02-14 640 1280 640 320 1280 1280
A/Estonia/173456/2023 5a.2a 2023-02-14 640 1280 640 320 640 1280
A/Estonia/173432/2023 5a.2a 2023-02-14 640 1280 640 320 1280 1280
A/Estonial173557/2023 5a.2a 2023-02-21 320 640 320 320 640 640
AlEstonia/173652/2023 5a.2a 2023-03-02 1280 2560 1280 640 1280 2560
A/Estonia/173780/2023 5a.2a 2023-03-07 1280 1280 640 320 1280 1280
A/Slovenia/812/2023 5a.2a 2023-03-13 MDCKf0/MDCK1 640 640 640 320 640 640
A/Slovenia/836/2023 5a.2a 2023-03-15 MDCKf0/MDCK1 1280 1280 640 320 1280 640
AEstonial174171/2023 5a.2a 2023-04-14 640 1280 640 320 1280 2560

|___ A/Albania/290245/2022 5a.2a 160 320 320 160 320 320
Alireland/79395/2022 5a.2a.1 20221247 160 640 [ 60|
AlLisboal733/2022 5a.2a.1 640 1280 1280 640 1280 640
Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-2024
ND = Not Done NH 2021-22
SH 2022
NH 2022-23

< 4-fold 4-fold 8-fold

- > 8-fold - not recognised by the antiserum 2160 (no homologous titre)
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Table H1-11. Antigeni I of i

A(H1N1)pdmo03 viruses (2023-06-01)

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage AGM AIG-M A/Ghana AlLyon ADenmark IVR215 AlSydney A/Sydney AlNorway ANorway/ ANictorial IVR-238
information date history  SWL1536/19 SWL1536/19 1894121 820121 3280119 ANic/2570/19 521 521 2508922 3169412022 489712022 ANVicl4897I22

Passage history MDCK Egg  Egy  Egg MDCK Egg  MDCK Egg  MDCK Egg MDCK Egg

Ferret number F09/20 F12/20 F02/22 F06/22 F28/20 F37/21 F46/22 F04/22 F38/22 Fa48/22 FO05/23 F07/23

Genetic group 5a.1 5a.1 5a.1 5a.1 5a.2 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL 153612019 sa.1 2019-06-17 Cc2IMDCK1 2560 1280 1280 320 a0 80 a0 40 ) <40 <40 160
AlGuangdong-Maonan/SWL 153612019 5a.1 2019.06-17 E3E2 1280 1280 640 320 a0 80 <40 40 <40 <40 <o 80
A/Ghana/1894/2021 5a.1 2021-07-21 E2/E1 2560 2560 1280 320 80 160 40 80 40 <40 <40 80
AlLyon/820/2021 sa.1 20211116 E1/E2 640 320 320 60 4 80 40 40 4 <40 <40 320
AlDenmark/328012019 5a.2 20191110 MDCKAIMDCKG 160 160 80 160 2560 2560 1280 2560 1280 640 2560 2560
IVR-215 (AlVictoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 160 80 w0 80 1280 1280 640 1280 1280 320 640 1280
Al/Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 160 160 40 40 1280 2560 2560 2560 1280 640 1280 1280
ASydney/5/2021 pooled clones 10-10 5a.2a 20221031 E3E3 80 4 0 4 640 1280 640 1280 1280 320 1280 1280
AlNorway/25089/2022 5a.2a.1 2022.06-15 MDCK3 a0 80 <40 <40 1280 1280 1280 1280 1280 1280 2560 1280
AlNorway/31694/2022 5a.2a.1 2022.09-24 E3E110-3 a0 80 w0 80 640 1280 640 1280 1280 640 2560 1280
AlVictorial/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 80 80 <40 40 1280 2560 2560 2560 2560 1280 2560 1280
IVR-238 (AlVictoria/4807/2022) 5a.2a.1 20221002 E3IDGIE1 106 80 80 w0 80 640 1280 1280 1280 1280 640 1280 2560
TEST VIRUSES
AlMacedonial36412022 5a.2a 2022.12:19 640 1280 640 640 640 320 1280 640
A/AImatyRegion/12162/2022 5a.2a 20221220 2560 2560 2560 2560 2560 640 2560 2560
AlEstonialKL7228/2022 5a.2a 20221220 640 1280 640 1280 640 320 640 1280
AEstonial72548/2022 5a.2a 2022-12.27 1280 2560 2560 2560 2560 640 2560 2560
AlSlovenial12712023 5a.2a 2023.0109 1280 1280 1280 1280 1280 320 1280 1280
AlSlovenial124/2023 5a.2a 20230109 640 1280 640 1280 640 320 640 1280
AlSerbial206/2023 5a.2a 20230110 2560 2560 2560 2560 2560 640 2560 2560
AlSerbia/26012023 5a.2a 20230111 2560 2560 2560 5120 2560 640 2560 2560
AlSerbial193/2023 5a.2a 2023.01-11 2560 2560 2560 2560 2560 640 5120 2560
AlMacedonia/7012023 5a.2a 20230113 1280 2560 2560 2560 2560 640 2560 2560
AEstonial172881/2023 5a.2a 20230115 320 640 640 640 640 160 640 640
AlSlovenia191/2023 5a.2a 20230116 1280 2560 1280 2560 2560 640 2560 2560
AlSlovenial187/2023 5a.2a 202301416 1280 1280 1280 1280 1280 640 2560 1280
AEstonial172997/2023 5a.2a 20230118 1280 2560 1280 2560 1280 640 2560 2560
AlMacedonia/91/2023 5a.2a 2023.01-18 1280 2560 1280 2560 1280 640 2560 2560
AlMacedonial37412023 5a.2a 20230118 2560 2560 2560 2560 2560 640 2560 2560
AlSlovenia/245/20: 5a.2a 20230119 640 1280 1280 1280 & 320 1280 1280
AEstonial173037/2023 5a.2a 2023.0123 1280 2560 2560 2560 2560 640 2560 2560
AlSlovenial281/2023 5a.2a 2023.01-23 1280 1280 1280 1280 1280 640 1280 1280
AlSlovenia275/2023 5a.2a 2023.01-23 1280 2560 1280 1280 1280 640 1280 1280
AlSlovenial271/2023 5a.2a 2023.01-23 640 1280 640 1280 640 320 1280 1280
ASlovenial375/2023 5a.2a 2023.01.31 1280 2560 1280 1280 1280 640 1280 1280
AlSlovenial363/2023 5a.2a 2023.0131 1280 1280 1280 1280 1280 640 1280 1280
AlSlovenial42712023 5a.2a 2023-02.08 1280 1280 1280 1280 1280 640 1280 1280
AlSlovenial438/2023 5a.2a 2023.0209 1280 1280 1280 1280 1280 640 1280 1280
AEstonia/KL318/2023 5a.2a 2023.0227 2560 2560 2560 2560 2560 1280 2560 2560
AlSlovenial656/2023 5a.2a 2023-03-01 1280 2560 2560 2560 1280 640 1280 2560
AlSlovenial655/2023 5a.2a 2023.03.01 1280 2560 1280 2560 1280 640 1280 2560
AlSlovenial714/2023 5a.2a 2023.03.06 1280 2560 1280 2560 1280 640 2560 1280
ASlovenial742/2023 5a.2a 2023.03-08 1280 1280 1280 1280 1280 640 1280 1280
AlSlovenial776/2023 5a.2a 2023.03-09 640 1280 1280 1280 1280 320 1280 1280
AlSlovenia/801/2023 5a.2a 20230313 1280 1280 1280 1280 1280 320 1280 1280
ABulgaria/176212023 5a.2a 2023.03-14  MDCK2IMDCK1 2560 2560 2560 640 2560 2560
ABulgaria/1926/2023 5a.2a 2023.04-04__ MDCK2IMDCK1

erbi a2a 2 d
AlSerbial185/2023 5a.2a.1 2023.01-09
AlSerbia/313/2023 5a2a.1 20230110 1280 1280 640 1280 2560 1280 2560 1280
Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH2023 NH 2023-2024
ND = Not Done NH 2021-22
SH 2022
NH 2022-23
<afold a-fold sfoid [ >s-foid M not recognised by the antiserum > 160 (no homologous titre)




Table H1-17. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-07-25)

€T

Viruses Other Collection Passage AIG-M IVR-215 A/Sydney A/Sydney AlVictoria/ IVR-238 A/Wisconsin/
information date history SWL1536/19 A/Vic/2570/19 5121 5/21  4897/2022 AlVic/4897/22 67/2022

Passage history Egg Egg MDCK Egg MDCK Egg MDCK

Ferret number F12/20 F37/21 F46/22 F04/22 F05/23 F07/23 F17/23

Genetic group 5a.1 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 1280 40 <40 40 <40 40 <40
IVR-215 (A/Victoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 80 1280 640 640 640 1280 320
A/Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 80 1280 1280 1280 1280 1280 1280
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 80 1280 1280 1280 1280 2560 640
AlVictoria/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 1280 1280 1280 2560 1280 1280
IVR-238 (A/Victoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 40 1280 1280 2560 2560 2560 640
A/Wisconsin/67/2022 5a.2a.1 2022-10-25 MDCK2 40 640 640 1280 2560 1280 1280
TEST VIRUSES
A/Hungary/37/2023 5a.2a 2023-01-26 MDCK1/MDCK1 1280 1280 1280 1280 1280 640
A/Hungary/34/2023 5a.2a 2023-01-30 MDCK1/MDCK1 1280 640 1280 640 1280 640
A/Norway/1811/2023 5a.2a 2023-01-31 MDCK2 1280 1280 1280 1280 1280 640
AJEstonia/173320/2023 5a.2a 2023-02-05 MDCK1 1280 1280 1280 1280 1280 640
A/Estonia/173321/2023 5a.2a 2023-02-07 MDCK1 1280 1280 1280 1280 1280 640
A/Hungary/66/2023 5a.2a 2023-02-20 MDCK1/MDCK1 2560 1280 2560 2560 2560 1280
Allreland/15762/2023 5a.2a 2023-03-06 MDCK2 1280 1280 2560 2560 1280 640
Allreland/16836/2023 5a.2a 2023-03-09 MDCK2 1280 1280 2560 2560 2560 1280
Allreland/16739/2023 5a.2a 2023-03-10 MDCK2 1280 1280 1280 1280 1280 640
A/Hungary/116/2023 5a.2a 2023-03-29 MDCK1/MDCK1 2560 1280 2560 2560 2560 1280
AlSerbial/2737/2023 5a.2a 2023-03-29 C2/MDCK1 640 640 640 640 640 320

Vaccil Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-24  NH 2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23

< 4-fold 4-fold 8-fold - > 8-fold - not recognised by the antiserum 2160 (no homologous titre)
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Table H1-18. Antigenic analyses of influenza A(H1N1)pdmO09 viruses (2023-08-01)

NEW

Viruses Other Collection Passage AIG-M IVR-215 A/Sydney A/Sydney Al/Victoria/  AlVictoria/ IVR-238 A/Wisconsin/
information date history SWL1536/19 A/Vic/2570/19 5/21 5/21 4897/2022  4897/2022 A/Vic/4897/22 67/2022
Passage history Egg Egg MDCK Egg MDCK MDCK Egg MDCK
Ferret number F12/20 F37/21 F46/22 F04/22 F05/23 F22/23 F07/23 F17/23
Genetic group 5a.1 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 1280 80 <40 <40 <40 <40 40 <40
IVR-215 (A/Victoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 80 1280 640 640 640 640 640 320
A/Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 40 1280 640 1280 1280 640 1280 640
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E2 40 640 640 1280 640 320 1280 320
AlVictoria/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 1280 1280 2560 2560 2560 1280 2560
IVR-238 (A/Victoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 40 640 640 1280 2560 640 2560 640
A/Wisconsin/67/2022 5a.2a.1 2022-10-25 MDCK2 40 1280 640 1280 2560 1280 1280 1280
TEST VIRUSES
A/Parmal11/2023 5a.2a 2023-01-27 MDCK3/MDCK1 640 320 320 320 320 640 320
AlParma/14/2023 5a.2a 2023-01-31 MDCK3/MDCK1 640 320 640 640 320 640 640
AIFVG-Trieste/114/2023 5a.2a 2023-02-03 MDCK3/MDCK1 640 320 640 640 320 640 320
AIFVG-Gorizia/113/2023 5a.2a 2023-02-03 MDCK3/MDCK1 640 640 640 640 320 640 320
AIFVG-Trieste/116/2023 5a.2a 2023-02-07 MDCK3/MDCK1 1280 1280 1280 1280 1280 1280 640
AIFVG-Trieste/115/2023 5a.2a 2023-02-07 MDCK3/MDCK1 1280 640 640 640 320 640 320
A/Estonia/173338/2023 5a.2a 2023-02-09 MDCK2 1280 640 1280 640 640 1280 320
A/Belgium/S1341/2023 5a.2a 2023-02-09 MDCK1/MDCK1 2560 1280 2560 1280 640 1280 640
A/Belgium/$1330/2023 5a.2a 2023-02-12 MDCK1/MDCK1 1280 640 1280 640 640 1280 320
A/Belgium/G0207/2023 5a.2a 2023-02-13 MDCK1/MDCK1 1280 640 1280 1280 640 640 640
A/Belgium/S1391/2023 5a.2a 2023-02-16 MDCK1/MDCK1 1280 1280 640 640 640 640 640
A/Belgium/S1354/2023 5a.2a 2023-02-17 MDCK1/MDCK1 1280 640 1280 1280 640 640 640
A/Belgium/S1785/2023 5a.2a 2023-02-19 MDCK1/MDCK1 640 640 1280 1280 640 1280 640
A/Belgium/G0248/2023 5a.2a 2023-03-06 MDCK1/MDCK1 1280 1280 1280 1280 1280 1280 640
A/Kyiv/1996/2023 5a.2a 2023-03-10 MDCK3/MDCK1 2560 2560 2560 2560 1280 2560 1280
A/Serbial/2348/2023 5a.2a 2023-03-14 C1/MDCK1 1280 1280 1280 1280 640 1280 640
5a.2a 2023-03-14 MDCK1/MDCK1 1280 640 640 640 640 640 640
A/Belgium/S1363/2023 5a.2a 2023-03-14 MDCK1/MDCK1 1280 1280 1280 2560 1280 1280 640
A/Belgium/$1357/2023 5a.2a 2023-03-14 MDCK1/MDCK1 2560 1280 2560 2560 1280 1280 1280
A/Belgium/S1336/2023 5a.2a 2023-03-14 MDCK1/MDCK1 1280 1280 1280 1280 1280 1280 640
A/Belgium/S1333/2023 5a.2a 2023-03-14 MDCK1/MDCK1 640 640 640 640 640 640 320
A/Belgium/S1331/2023 5a.2a 2023-03-14 MDCK1/MDCK1 1280 1280 1280 1280 640 1280 640
A/Belgium/G0310/2023 5a.2a 2023-04-04 MDCK1/MDCK1 2560 1280 2560 2560 1280 1280 1280
i 5a.2a 2023-04-06 MDCK1/MDCK1 1280 1280 1280 1280 640 1280 640
A/Belgium/S1188/2023 5a.2a.1 2023-02-08 MDCK1/MDCK1 640 640 640 1280 1280 640 640
A/Belgium/$1332/2023 5a.2a.1 2023-02-12 MDCK1/MDCK1 1280 640 640 1280 1280 640 640
Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23

< 4old 4old sfold M >8-fold 8 not recognised by the antiserum

2160 (no homologous titre)
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Table H1-19. Antigenic analyses of influenza A(H1N1)pdmO09 viruses (2023-08-08)

Viruses Other Collection Passage AGM IVR215 AlSydney ASydney  ANictorial VR238  AWisconsin/
information date hstory  SWL1S36/19  ANic/2570/19 521 521 489712022 ANicldg9TI22 6712022
Passage history Egg Egg  MDCK Egg MDCK Egg MDCK
Ferret number F12120 F321 Fasiz2 422 Fos123 Fo7I23 F17123
Genetic group a1 5a2  saza  5aza  Sazal 5a2a.1 5a2a.1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL153612019 521 2019-06-17 E3E2 1280 80 <40 <40 <40 40
IVR-215 (ANVictorial257012019) 522 20181122 E4DTE2 80 1280 320 640 640 640 320
A/Sydney/5(2021 clone 3.4.1 sa2a 2021-10-16 MDCK3IMDCK3 80 1280 20 1280 1280 1280 640
A/Sydney/5(2021 pooled clones 10-10 5a2a 20221031 E3E2 4 640 640 640 640 1280 320
Aictorial897/2022 5221 20221002 SIAT2MDCK2 80 1280 1280 2560 2560 2560 2560
IVR-238 (ANVictoriald897/2022) sa2a.1 2022-1002 E3DGIET 106 a0 640 60 1280 1280 1280 640
AWisconsin/6712022 5a2a1 20221025 MDCK2 “ 1280 640 1280 1280 640 1280
TEST VIRUSES
AlBourgogne/0100612023 2023-01-09 MDCK1/MDCK1
AlChampagne_Ardenne02319/2023 2023-01-23 MDCK1/MDCK1
ARomanial545585/2023 2023-01-26 SIAT2MDCK1
Alfranche_Comtel03222/2023 20230130 MDCK1/MDCK1
AKosovo/57/2023 2023-02:01
AlKosovol9712023 2023-02:02
AlKosovol518/2023 2023.02:02
AlKosovol503/2023 2023-02:02
AlBelgium/$1359/2023 2023-02:03
AlKosovol1297/2023 2023-02:03
AlEstonial17331812023 2023-02:04
Alle_de_France/03351/2023 20230206 MDCK1/MDCK1
ADakari01/2023 2023-02:06 MDCK2IMDCK1
Romania/546116/2023 20230207 SIATHMDCK1
ARomania/546205/2023 2023-02:08 SIAT2IMDCKA
AChampagne_Ardenne/03912/2023 20230213 MDCK1/MDCK1
ARom 20230213 SIAT2IMDCK1
AlLons_ 2023.02-15 MDCK1/MDCK1
AlFranche_Comte0438912023 2023-02-16 MDCK1/MDCK1
Alle_de_France/0433412023 2023-02-16 MDCK1/MDCK1
ARomanial546760/2023 20230221 SIAT2IMDCK1
AlBelgium/$139512023 20230221 SIATAISIAT!
AKosovol92912023 2023.02:24 SIATY
0v0/948/2023 20230227
AlKosovol972/2023 2023-02:28
AlKosovols 20230228
Allle_de_Francel05587/2023 2023-03-01
1547563/2023 20230303 SIAT2IMDCK1
AlPoland/ 19612023 20230306 cK1
AlBretagne/06091/2023 2023-03-06 MDCK1/MDCK1
AlChampagne_Ardennel05898/2023 2023-03-06 MDCK1/MDCK1
ASwitzerlandi4353012023 20230307 cK1
AlKosovol1144/2023 2023-03-09 SIATH
AlPoland/ 16012023 20230314 MDCK1
ASwitzerland10945/2023 20230314 MDCK1
AlKosovol1221/2023 20230314 SIATH
AMauritius/P1134912023 20230315 MDCK1
ARomanial548449/2023 20230315 SIAT1IMDCK1
AlPoland/ 1592023 2023.03-16 MDCK1
AlPoland/ 11012023 20230347 MDCK1
AlPoland/ 10912023 20230317
AlKosovol1305/2023 20230320
AlSwitzorland 7775712023 20230321
AlAIsacel09577/2023 2023-04-03
AlKosovol1488/2023 2023-04-04
A, 20230517
AlBelgium/G0121/2023 2023:01-16
__AB 2023-02:01
20230130
AlBel 2023-02.07
AlBelgium/G0200/2023 2023-02:08
Alle_de_Francel05015/2023 20230227
All_de_Francel0547012023 20230301 MDCK1/MDCK1 1280 2560
Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH202021  SH2021 SH2023 NH 202324
ND = Not Done NH 202122
SH2022
NH 202223

<atold e stoid [ >otoia [ not recognised by the antisorum

2160 (no homologous titre)
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HI Tables: H3

Table H3-11. Antigeni ly of il A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-05-26

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage ‘A/Camb A/Camb  AfThuringen A/Stockholm A/Darwin A/Norway A/Norway A/Poland A/Slovenia AlLille A/Catal
date history 925256/20  e0826360/20 10/22 5/21 9/21 24873/21 24873/21 97/22 8720/22 50053/22 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg SIAT Egg SIAT SIAT SIAT SIAT
Ferret number Fo03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 Fo02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
‘A/Cambodia/925256/2020 1a 2020-09-25 SIATS 640 320 40 160 320 80 80 160 <40 160 40
A/Cambodiale0826360/2020 1a 2020-07-16 ES/E2 160 1280 80 160 320 80 80 40 160 320 40
AlThuringen/10/2022 2 2022-04-01 P1SIAT2 160 320 640 640 640 160 320 160 640 640 160
AlStockholmi5/2021 2a 2021-04-16 SIATO/SIAT4 160 160 160 640 1280 160 320 640 1280 640 320
A/Darwin/9/2021 2a 2021-04-17 E3/E2 80 640 160 640 640 160 320 320 640 640 160
AINorway/24873/2021 2a3 2021-10-24 SIAT3 160 160 160 320 320 160 320 160 640 320 320
AlNorway/24873/2021 2a3 2021-10-24 E3/E1 160 320 320 640 640 640 640 320 640 640 320
A/Poland/97/2022 2a2 2022-05-09 SIAT3 80 160 160 640 640 160 320 1280 640 1280 640
ASSlovenial872012022 2a1 20220210 SIAT1/MDCK1/SIAT2 160 160 160 640 1280 320 640 640 1280 1280 1280
AlLille/50053/2022 2a1 2022-09-06 MDCKA1/SIATS 80 160 80 320 640 80 160 320 640 2560 320
A/Catalonia/NSVH161512067/2022 2a1b 20220914 SIAT1/SIAT3 80 80 160 320 640 160 160 640 1280 1280 640
TEST VIRUSES
AlGeorgialT18-45/2022 2a.1b 2022-11-28 SIAT1 80 [0 160 160 320 80 160 320 640 640 320

A/GeorgialT26-26/2022 2a1b 2022-12-05 SIATA 80 160 80 160 320 80 160 320 640 2560 640
AJEstonial172437/2022 2a.1b 20221214 SIAT1 [0 e0) 80 160 320 80 160 160 640 640 320
AJEstonial172464/2022 2a1b 20221219 SIAT1 80 160 80 160 320 80 160 320 640 1280 640
AEstonialKL7277/2022 2a1b 2022-12-28 SIATA 160 80 320 320 80 160 320 640 1280 640
A/Estonial72631/2023 2a1b 2023-01-01 SIAT1 160 320 320 80 160 320 640 640 320
ASlovenial125/2023 2a.1b 2023-01-09 MDCKO/SIAT1 160 160 640 80 160 320 640 320
AsSlovenia/10/2023 2a1b 2023-01-09 SIATO/SIAT 160 320 640 80 160 320 640 1280 640
A/Estonial172886/2023 2a1b 2023-01-11 SIATA 640
AlSlovenial158/2023 2a.1b 2023-01-11 MDCKO/SIAT1 320
ASerbial263/2023 2a1b 2023-01-12 SIAT1 640
A/Estonial172883/2023 2a1b 20230113 SIATA 640
AlSlovenial277/2023 2a1b 2023-01-20 MDCKO/SIAT1 640 320
A/Estonia/173486/2023 2a.1b 2023-02-19 SIAT1 320
AEstonial173578/2023 2a1b 2023-02-25 SIATA

A'Slovenial657/2023 2a1b 2023-03-01 MDCKFO/SIAT1

A/Estonial173645/2023 2a.1b 2023-03-02 SIAT1

AEstonial173616/2023 2a.1b 2023-03-06 SIAT1

AJEstonial173741/2023 2a.1b 2023-03-08

2a3a 2022-10-06
Allreland/80522/2022 2a3a1 2022-12-22
A/Serbial500898/2023 2a3a1 2023-01-06
AlBulgari 23 2a3a1 20230115 |
AlSerbia/7028/2022 2b 2022-12-23 80
AEstonial72575/2022 2 2022-12-24 80
Alreland/81103/2022 2 202212:25 80
AlSerbial3/2023 2b 2023-01-02 160 640 [ 40
AlMacedonial133/2023 20 2023-01-09 320 320 80
AlMacedonial213/2023 2 2023-01-11 320 640 80
AlSerbial501681/2023 2 20230112 320 640 80
A/Bulgarial632/2023 2b 2023-01-16 SIAT2/SIAT1 640 640 160
A/Bulgarial627/2023 2 20230116 SIATZ/SIATY 80 320 320 320 1280 80
A/Bulgarial625/2023 2b 2023-01-16 SIAT2/SIAT1 80 160 320 160 640 [ a0
A/Bulgarial508/2023 20 20230116 SIAT2/SIAT 160 320 640 320 320 80
AEstonial173033/2023 20 20230117 SIAT1 80 160 320 320 320 80
AEstonial73028/2023 2 2023-01-21 SIATA 160 320 640 640 320 80
AEstonial73038/2023 20 20230123 SIATY 160 320 320 320 320 80
AJEstonial173097/2023 2 2023-01-23 SIAT1 80 160 320 320 [ 460 80
AEstonial173253/2023 2 2023-02-02 SIATA 80 160 320 320 320 80
A/Bulgarial1427/2023 2 2023-02-09 SIAT2ISIAT2 80 160 320 320 640
A/EstonialL283/2023 20 20230215 SIAT1 80 160 320 320 80
AsSlovenial526/2023 20 2023-0217 SIATO/SIAT2 80 160 320 320 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24

<4-fold a-fold sfold [ >sfoid BN not recognised by the antiserum 2160 (no homologous titre)
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Table H3-12. yses of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-06-09
Haemagglutination inhibition titre
Post-infection ferret antisera
Viruses Collection Passage A A/Camb  AThuringen A/Stockholm AlDarwin A/Norway A/Norway A/Poland A/Slovenia AlLille
date history 925256/20 e0826360/20 10122 5121 9/21 24873121 24873121 97/22 8720/22 50053/22 NSVH-2067/22
Passage history SIAT g SIAT SIAT Eag SIAT SIAT IAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic aroup 1a 1a 2b 2a 2a3 2a3 .2 2a1 2a1 2a.1b
'REFERENCE VIRUSES
‘AlCambodia/925256/2020 1a 2020-09-25 SIATS 640 320 80 160 320 80 160 160 40 160 40
‘AlCambodiale0826360/2020 1a 2020-07-16 ES/E2 160 1280 80 160 320 80 80 80 320 320 <40
AlThuringen/10/2022 2b 2022-04-01 P1/SIAT2 80 320 320 320 320 160 320 160 320 320 160
A/Stockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 160 160 160 640 640 80 320 320 640 320 320
A/Darwin/9/2021 2a 2021-04-17 E3/E2 80 640 160 640 1280 160 320 320 640 640 160
‘AlNorway/24873/2021 2a3 2021-10-24 SIAT4 80 160 160 320 640 320 640 160 320 320 320
A/Norway/24873/2021 2a3 2021-10-24 E3/E1 80 320 320 320 640 320 640 320 640 640 320
AlPoland/97/2022 2a2 2022-05-09 SIAT 80 160 80 640 640 160 320 640 640 640 320
AlSlovenial8720/2022 2a1 2022-02-10  SIAT1/MDCK1/SIAT2 160 160 160 640 640 160 640 640 1280 1280 640
AlLille/50053/202: 2a1 2022-09-06 MDCK1/SIATS 80 160 80 320 320 80 160 320 640 2560 640
AlCatalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT1/SIAT3 40 80 80 320 640 80 160 320 1280 640 640
TEST VIRUSES
i 2a 1005 640
2a.1b 2 09-25 320
AlGreece/370/2022 2a.1b 2022-11-07 SIAT1 320
A/Catalonial2262797NS/2022 2a1b 2022-12-01 SIAT1 640
AlNetherlands/12136/2022 2a.1b 2022-12-29 MDCK-MIX2/SIAT1 320
AlEstonia/172629/2023 2a.1b 2023-01-02 SIAT2
A/GreecelIL|_236/2023 2a.1b 2023-01-02 SIAT1
AlGreecel/ILI_237/2023 2a.1b 2023-01-03 SIAT1
AlGreecel/15/2023 2a.1b 2023-01-09
A/Armenial167/2023 2a1b 2023-01-11
AlNetherlands/10142/2023 2a.1b 2023-01-12
AlNetherlands/10226/2023 2a.1b 2023-01-29
A/Netherlands/10228/2023 2a.1b 2023-01-30 MDCK-MIX2/SIAT1
Allreland/9047/2023 2a.1b 2023-02-04 SIAT1
Allreland/9830/2023 2a.1b 2023-02-08 SIAT1
A/Netherlands/10277/2023 2a.1b 2023-02-09 MDCK-MIX2/SIAT1
Allreland/21983/2023 2a.1b. 2023-04-02 SIAT1
22 2a3a1 2
A/Blida/42154/2022 2a.3a1 2022-11-07 SIAT2
AlSaudiArabia/2439/2022 2a.3a1 2022-11-14 SIAT1
‘A/Boumerdes/44092/2022 2a.3a1 2022-12-07 SIAT1
A/Netherlands/11905/2022 2a.3a1 20221213 MDCK-MIX2/SIAT1
‘AlCatalonia/3512677NS/2022 2a.3a1 2022-12-19 SIAT1
AlBouira/44511/2022 2a.3a1 2022-12-20 SIAT1
10160/2023 2a.3a.1 2023-01-22 MDCK-MIX2/SIAT1
A /10 2a.3b, 2023-01-16
AlSaudiArabia/556/2022 2b 2022-06-25
ACatalonial2232752NS/2022 2b 2022-10-07
‘AlCatalonia/3506449NS/2022 2b 2022-10-10
AlGreece/386/2022 2b 2022-11-07
A/Greece/416/2022 2b 2022-11-16
A/Greece/415/2022 2b 2022-11-16
‘AlCatalonia/3514090NS/2022 2b 2022-12-30 SIAT1
A/GreecellL|_113/2023 2b 2023-01-02 SIAT1
A/Greece/IL|_196/2023 2b 2023-01-03 SIAT1
AlGreecelIL|_249/2023 2b 2023-01-04 SIAT1
A/GreecellL|_433/2023 2b 2023-01-10 SIAT1
AlNetherlands/10162/2023 2b 2023-01-23 MDCK-MIX2/SIAT1
Allreland/8169/2023 2b 2023-02-01
A/Netherlands/10192/2023 2b 2023-02-01 MDCK-MIX2/SIAT1
Allreland/9468/2023 2b 2023-02-07 SIAT2
A 23 2b 2023-02-14
Allreland/8661/2023 no seq 2023-02-02
Allreland/9045/2023 no seq 2023-02-04

< relates to the lowest dilution of antiserum used
ND = Not Done

< 4-fold

4-fold

sfoid I > 8-fold

Vaccine Vaccine
NH 202122 SH 2022
NH 202223
SH 2023
NH 202324

I3 not recognised by the antiserum 2160 (no homologous titre)
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Hil tables: Influenza B

Table BV-9. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-05-24

Haemagglutination inhil

ion titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Colorado B/Wash'ton B/Neth B/Neth BlAustria  B/Austria  BlAustria B/Stock
information date history 60/08 06117 02119 11267/22 10894/22 1359417/21 1359417/21 1359417/21 3122
Passage history Egg Egg Egg  MDCK Egg MDCK  Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number 544, 570, F44/18 F2020 F29/22  F37/22 NIBF01/21 F15/21 F44i21  F28/22
571, 574"
Genetic group V1A VIA1 VIA3  VIA3  VIA3  ViA3a2  ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 1280 160 40 <10 40 <40 <40 <40 <40
B/Colorado/06/2017 VIA1 2017-02-05 ES/E2 1280 640 80 10 80 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 160 160 20 80 <40 <40 <40 <40
B/Netherlands/11267/2022 VIA3 2022-04-14  MDCK-MIXIMDCK2 <40 <10 <10 80 20 <40 <40 <40 <40
B/Netherlands/10894/2022 VIA3 2022-04-02 E4/E1 640 40 40 40 80 <40 <40 <40 <40
B/Austria/1359417/2021 G141 V1A3a.2 2021-01-09 SIAT1/MDCK4 320 <10 <10 10 <10 640 640 160 320
B/Austrial1359417/2021 Isolate 2 G141 V1A3a.2 2021-01-09 320 <10 <10 40 10 1280 640 320 320
B/Austrial1359417/2021 Isolate 2 G141R V1A3a.2 2021-01-09 E3/E5 160 <10 <10 20 <10 640 640 2560 320
BIStockholm/3/2022 V1A3a.2 2022-03-22 SIAT1/MDCK3 320 <10 <10 20 <10 640 640 320 640
TEST VIRUSES
B/Slovenia/186/2023 V1A3a.2 2023-01-16 MDCKO/MDCK1 640 640
B/Slovenia/237/2023 ViA3a.2 2023-01-19 MDCKO/MDCK1 640 640
B/Newport/4988/2023 V1A3a2 2023-01-20 MDCK2 640 640
B/Slovenia/265/2023 V1A3a.2 2023-01-23 MDCKO/MDCK1 640 640
B/Slovenia/293/2023 V1A3a.2 2023-01-24 MDCKO/MDCK1 640 640
BSlovenia/304/2023 V1A3a.2 2023-01-25 MDCKO/MDCK1 640 640
B/Slovenia/359/2023 V1A3a2 2023-01-31 MDCKO/MDCK1 640 640
B/Slovenial404/2023 ViA3a.2 2023-02-05 MDCKO/MDCK1 640 640
BISlovenial414/2023 V1A3a.2 2023-02-06 MDCKO/MDCK1 1280 640
Bl/Slovenia/500/2023 V1A3a.2 2023-02-15 SIATO/MDCK1 640 640
BlSlovenia/505/2023 V1A3a.2 2023-02-16 SIATO/MDCK1 640 320
B/Slovenia/547/2023 ViA3a.2 2023-02-20 MDCKO/MDCK1 640 640
B/Slovenia/590/2023 V1A3a.2 2023-02-22 MDCKO/MDCK1 640 640
B/Slovenia/635/2023 V1A3a.2 2023-02-27 MDCKO/MDCK1 640 640
B/Slovenia/621/2023 V1A3a.2 2023-02-27 MDCKO/MDCK1 320 640
BlSlovenia/665/2023 V1A3a.2 2023-02-28 MDCKfO/MDCK1 640 640
BISlovenia/698/2023 ViA3a.2 2023-03-05 SIATO/MDCK1 640 640
BISlovenial724/2023 V1A3a.2 2023-03-06 MDCKO/MDCK1 640 640
B/Slovenia/732/2023 V1A3a.2 2023-03-06 MDCKO/MDCK1 640 640
BlSlovenia/726/2023 V1A3a.2 2023-03-06 MDCKO/MDCK1 320 320
BlSlovenia/744/2023 V1A3a.2 2023-03-07 MDCKO/MDCK1 640 640
B/Slovenia/778/2023 V1A3a.2 2023-03-08 MDCKfO/MDCK1 640 640
B/Slovenia/758/2023 V1A3a.2 2023-03-08 MDCKfO/MDCK1 1280 640
BlSlovenia/743/2023 V1A3a.2 2023-03-08 MDCKO/MDCK1 640 640
BISlovenia/853/2023 ViA3a.2 2023-03-14 MDCKfO/MDCK1 | 20| 640 640
B/Slovenia/824/2023 V1A3a.2 2023-03-14 MDCKf0/MDCK1 640 640
B/Slovenia/924/2023 V1A3a.2 2023-03-22 MDCKfO/MDCK1 640 640
B/Slovenia/938/2023 V1A3a.2 2023-03-23 MDCKO/MDCK1 640 640
BISlovenia/979/2023 V1A3a.2 2023-03-28 MDCKO/MDCK1 . 10 640 640
BlSlovenial1035/2023 V1A3a.2 2023-04-06 MDCKfO/MDCK1 640 640
BISlovenia/1052/2023 V1A3a.2 2023-04-07 MDCKfO/MDCK1 640 640
BJ/Estonia/174172/2023 ViA3a.2 2023-04-11 MDCK1 1280 320
B/Estonial174175/2023 V1A3a.2 2023-04-12 MDCK1 640 640
B/Estonia/KL549/2023 V1A3a.2 2023-04-13 MDCK1 640 640
B/Estonia/KL548/2023 V1A3a.2 2023-04-13 MDCK1 640 640
B/Estonial174174/2023 V1A3a.2 2023-04-14 MDCK1 640 320
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
< a-fold a-fold sfold [ >s8-foid  JEM not recognised by the antiserum =160 (no homologous titre)
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Table BV-10. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-06-01

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris BlColorado B/Wash'ton B/Neth B/Neth B/Austria B/Austria B/Austria B/Stock
information date history 60/08 06/17 02/19 11267/22 10894/22 1359417/21 1359417/21 1359417/21 3/22
Passage history Egg Egg Egg MDCK Egg MDCK  Egg G141 Egg G141R MDCK
Sh 539,
540, 543,
Ferret number 544, 570, Fa4/18 F20/20  F29/22  F37/22 NIBF01/21 F15/21 Fa4/21  F28/22
571, 574"
Genetic group V1A V1A1 V1A3 V1A3 V1A3 V1A3a.2 V1A3a.2 V1A3a.2 V1A3a.2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 1280 80 40 <10 80 <40 <40 <40 <40
B/Colorado/06/2017 V1A 2017-02-05 ES5/E2 640 320 80 <10 160 <40 <40 <40 <40
B/Washington/02/2019 V1A3 2019-01-19 E3/E3 320 80 160 20 160 <40 <40 <40 <40
B/Netherlands/11267/2022 V1A3 2022-04-14 MDCK-MIX/MDCK2 <40 <10 <10 80 40 <40 <40 <40 <40
B/Netherlands/10894/2022 V1A3 2022-04-02 E4/E1 320 20 40 40 160 <40 <40 <40 <40
B/Austria/1359417/2021 G141 V1A.3a.2 2021-01-09 SIAT1/MDCK4 160 <10 <10 10 <10 640 640 160 320
B/Austria/1359417/2021 Isolate 2 G141 V1A.3a.2 2021-01-09 E3/E4 320 <10 10 20 10 1280 640 320 640
B/Austria/1359417/2021 Isolate 2 G141R V1A.3a.2 2021-01-09 E3/ES 160 <10 <10 20 <10 1280 640 2560 320
B/Stockholm/3/2022 V1A.3a.2 2022-03-22 SIAT1/MDCK3 320 <10 <10 10 <10 640 640 320 640
TEST VIRUSES
|_._ BiAstana/18844/2022 (11902) via3 MDCK1
ind govi V1A.3a.2 2022-11-22 MDCK1
B/Estonia/172050/2022 V1A3a.2 2022-12-01 MDCK1 1280 640 320 320
B/Estonia/172315/2022 V1A3a.2 2022-12-05 MDCK1 640 640 60 640
B/Bosnia and Herzegovina/61/2022 V1A3a.2 2022-12-06 MDCK1 640 640 320 640
B/Serbial499177/2022 V1A3a.2 2022-12-15 MDCK1 1280 640 320 1280
B/Serbia/500612/2023 V1A3a.2 2023-01-04 MDCK1 640 640 320 640
B/Serbia/354/2023 V1A3a.2 2023-01-15 MDCK1 1280 640 320 640
B/Macedonia/335/2023 V1A.3a.2 2023-01-17 MDCK1 640 640 320 640
B/Estonia/173044/2023 V1A3a.2 2023-01-20 MDCK1 1280 640 320 640
B/Bulgaria/1485/2023 V1A3a.2 2023-02-14 MDCK2/MDCK1 640 640 320 640
B/Bulgaria/1643/2023 V1A3a2 2023-02-22 MDCK2/MDCK1 640 640 60 640
B/Bulgaria/1646/2023 V1A3a.2 2023-02-23 MDCK2/MDCK1 1280 640 320 320
B/Bulgaria/1671/2023 V1A.3a.2 2023-03-07 MDCK2/MDCK1 640 640 320 640
B/Bulgaria/1734/2023 V1A3a.2 2023-03-14 MDCK2/MDCK1 640 640 640
B/Bulgaria/1757/2023 V1A3a.2 2023-03-15 MDCK2/MDCK1 640 640 320 640
B/Bulgaria/1756/2023 V1A3a.2 2023-03-15 MDCK2/MDCK1 1280 640 320 320
B/Bulgaria/1860/2023 V1A.3a.2 2023-03-21 MDCK2/MDCK1 1280 640 320 320
B/Bulgaria/1830/2023 V1A.3a.2 2023-03-21 MDCK2/MDCK1 640 640 320 640
B/Bulgaria/1826/2023 V1A3a.2 2023-03-21 MDCK2/MDCK1 640 640 320 640
B/Bulgaria/1823/2023 V1A3a.2 2023-03-21 MDCK2/MDCK1
B/Bulgaria/1808/2023 V1A3a.2 2023-03-21 MDCK2/MDCK1
B/Bulgaria/1903/2023 D197N (+CHO) V1A3a.2 2023-03-27 MDCK2/MDCK1
B/Bulgaria/1896/2023 D197N (+CHO) V1A3a.2 2023-03-27 MDCK2/MDCK1
B/Bulgaria/1915/2023 V1A.3a.2 2023-03-29 MDCK2/MDCK1
B/Bulgaria/1929/2023 V1A3a.2 2023-04-04 MDCK2/MDCK1
B/Slovenia/1024/2023 V1A.3a.2 2023-04-05 MDCKf0/MDCK3 640 640 320 640
B/EastKazakhstan/1015/2022 (11954) V1A.3a.2 MDCK1 1280 1280 320 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
' hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
< 4-fold 4-fold sfoid M > 8-foid B not recognised by the antiserum =160 (no homologous titre) NH2023:24
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Table BV-14. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-07-25

Viruses

REFERENCE VIRUSES
B/Brisb
B/Washington/02/2019
B/Austrial1359417/2021
BlAustrial1359417/2021 Isolate 2
BlAustrial1359417/2021 Isolate 2
B/Stockholm/3/2022

TEST VIRUSES
BiMedeald341112022
BlTebessald3789/2022
BlUppsalalt/2023

BiSouth AfricalR00198/23
BlBosniaAndHerzegovinal 14812023
BlParmai9i2023

BiSerbialt 12412023
BlParmar7i2023
BlArmenial622/2023
Bllreland/9627/2023
BISwitzerland/647112023
BlParmal11/2023
BISwitzerland/51774/2023
BIHungary/46120;
BIHungary/64/2023
BiSerbialt43012023

BlHungary/75/2023
BiKarlstad/112023
Bl

B/Norway/4000/2023
23

Bllreland/1857012023

BJHungary/12612023
B/Serbial2781/2023
B/Switzerland/5510012023
BIEStonial17408612023
/BosniaAndHerzegovinal25612023
B/Sweden/5308/2023

B/BosniaAndHerzegovina/261/2023
B/Sweden/5500/2023

B/Sweden/5454/2023

B/Sweden/5553/2023

< relates to the lowest dilution of antiserum used
* hyperimmune sheep serum; ND = Not Done

<a-fold afold 8fold

Other
information

> o

Passage history

Ferret number

Genetic group

via
ViA3
ViA3a2
ViA3a2
ViA3a2
ViA3a2

ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2
ViA3a2

ViA3a2

[ not recognised by

Collection
date

2008-08-04
20190119

20221123
20221201
20230102
20230109

20230313
20230313
20230313
20230314
20230314
20230314
20230316
20230320
202303-21
20230328
20230331
20230403
20230403
20230403
20230403
20230406
20230409
20230411
20230413
20230414
2023.04-16
20230418
20230423
20230424
20230426

Passage
history

EaEs
E3ES
SIAT1/MDCK4
E3Es

EYES
SIATUMDCK3
MDCK1

SIAT1/MDCK1
MDCK1/MDCK1

MDCK3/MDCK1
MDCK3/MDCK1
MDCK3/MDCK1

MDCK1/MDCK1
MDCK1/MDCK1
MDCK1/MDCK1

CHMDCK1
MDCK3MDCK1

SIATIMDCK1
SIATMDCK1
SIATAMDCK1

SIATIMDCK1
MDCK1/MDCK1
MDCK1
SIAT1/MDCK1
MDCK1
SIAT1/MDCK1
MDCK1
MDCK1MDCK1
SIAT1/MDCK1

MDCK1
MDCK3MDCK1
MDCK1
MDCK1
MDCK1
MDCK1

MDCK1
MDCK1

MDCK1MDCK1

SIAT1/MDCK1
SIAT1/MDCK1
SIAT1/MDCK1

BiBris
60108
Egg

sh 539,
540, 543,
544, 570,

571.574'
Via

Haemagglutination inhibition titre

Postinfection ferrat antiserum

BWashton
02119
E

F20120

via3

Vaceine
NH 202122

1350417721

NIB FO121

ViA3a2

640
320

sgeziss

3333333333 H

Bgzzesk

BgzzesBzezzlss

Sgzzissis

13333

BlAustria
1350417121

BiAustria
1359417121

Egg G141 Egg G141R

F1521

ViAZa2

Faa21

ViA3a2

<40
<40
320
160
2560

BiStock
322
MDCK
Fa822

ViA3a2

320

333313111

320
320
640
640
640
640
640



Table BV-15. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-08-01

Haemagglutination inhibition titre

Post-infection ferret antiserum

TC

Viruses Other Collection Passage B/Bris B/Wash'ton B/Austria B/Austria B/Austria B/Stock
information date history 60/08 02/19 1359417/21 1359417/21 1359417/21 3/22
Passage history Egg Egg MDCK  Egg G141 Egg G141R MDCK
Sh 539,
Ferret number g:g g;g F20/20 NIB F01/21 F15/21 F44/21  F28/22
571, 574"
Genetic group V1A V1A3 V1A3a.2 V1A.3a.2 V1A3a.2 V1A3a.2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 2560 80 <40 <40 <40 <40
B/Washington/02/2019 V1A3 2019-01-19 E3/E3 640 160 <40 <40 <40 <40
B/Austria/1359417/2021 G141 V1A.3a.2 2021-01-09 SIAT1/MDCK4 320 10 1280 640 320 640
B/Austria/1359417/2021 Isolate 2 G141 V1A.3a.2 2021-01-09 E3/E4 160 10 2560 640 640 640
B/Austria/1359417/2021 Isolate 2 G141R V1A.3a.2 2021-01-09 E3/ES 320 10 1280 640 2560 640
B/Stockholm/3/2022 V1A.3a.2 2022-03-22 SIAT1/MDCK3 640 10 1280 640 320 640
TEST VIRUSES
B/Parma/8/2023 V1A3a.2 2023-02-01 MDCK1/MDCK1 320 640 320 320 640
BI/FVG-Gorizia/34/2023 V1A.3a.2 2023-02-01 MDCK1/MDCK1 640 1280 640 320 320
B/FVG-Gorizia/33/2023 V1A.3a.2 2023-02-01 MDCK1/MDCK1 640 1280 640 320 1280
B/Belgium/$1509/2023 V1A.3a.2 2023-02-01 MDCK1/MDCK1 640 640 320 320 640
B/Belgium/G0178/2023 V1A.3a.2 2023-02-02 MDCK1/MDCK1 640 640 320 320 640
B/Belgium/G0192/2023 V1A.3a.2 2023-02-03 MDCK1/MDCK1 320 640 320 320 640
B/Belgium/G0182/2023 V1A.3a.2 2023-02-06 MDCK1/MDCK1 640 1280 640 320 1280
B/Belgium/$1322/2023 V1A.3a.2 2023-02-07 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/G0187/2023 V1A3a.2 2023-02-07 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/S$1167/2023 V1A.3a.2 2023-02-09 MDCK1/MDCK1 320 640 640 320 640
B/Belgium/S1674/2023 V1A.3a.2 2023-02-12 MDCK1/MDCK1 320 1280 640 640 640
B/Belgium/$1273/2023 V1A.3a.2 2023-02-13 MDCK1/MDCK1 320 640 320 320 640
B/Belgium/$1782/2023 V1A.3a.2 2023-02-14 MDCK1/MDCK1 640 2560 640 640 640
BlIreland/11305/2023 V1A.3a.2 2023-02-15 MDCK1 640 1280 1280 320 1280
B/Belgium/S$1933/2023 V1A.3a.2 2023-02-21 MDCK1/MDCK1 640 1280 640 320 640
B/Belgium/G0231/2023 V1A.3a.2 2023-02-21 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/S1960/2023 V1A.3a.2 2023-02-22 MDCK1/MDCK1 640 1280 640 640 640
B/Belgium/$1397/2023 V1A.3a.2 2023-02-23 MDCK1/MDCK1 640 2560 640 640 640
B/Belgium/$1957/2023 V1A.3a.2 2023-02-26 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/S$1420/2023 V1A.3a.2 2023-02-27 MDCK1/MDCK1 640 1280 640 320 640
B/Belgium/G0282/2023 V1A.3a.2 2023-03-16 MDCK1/MDCK1 640 1280 640 320 1280
B/Poland/157/2023 V1A.3a.2 2023-03-29 MDCK1 640 2560 1280 640 640
B/Estonia/KL484/2023 V1A.3a.2 2023-04-04 MDCK2 1280 20 1280 1280 640 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24

< 4-fold 4-fold sfold M >8-foid B not recognised by the antiserum =160 (no homologous titre)
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Table BV-17. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-08-15

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Wash'ton B/Austria B/Austria B/Austria  B/Stock
information date history 60/08 02/19 1359417/21 1359417/21 1359417/21 3/22
Passage history Egg Egg MDCK Egg G141 Egg G141R MDCK
Sh 539,
540, 543,
Ferret number 544, 570, F20/20 NIB F01/21 F15/21 F44/21 F28/22
571, 574"
Genetic group V1A V1A3 V1A.3a.2 V1A.3a.2 V1A3a.2 V1A3a.2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 2560 160 <40 <40 <40 <40
B/Washington/02/2019 V1A3 2019-01-19 E3/E3 640 320 <40 <40 <40 <40
B/Austria/1359417/2021 G141 V1A.3a.2 2021-01-09 SIAT1/MDCK4 320 20 1280 640 320 320
B/Austria/1359417/2021 Isolate 2 G141 V1A.3a.2 2021-01-09 E3/E4 640 20 1280 640 640 640
B/Austria/1359417/2021 Isolate 2 G141R V1A.3a.2 2021-01-09 E3/E5 320 20 1280 640 2560 640
B/Stockholm/3/2022 V1A.3a.2 2022-03-22 SIAT1/MDCK3 640 10 640 640 320 640
TEST VIRUSES
B/Estonia/173317/2023 V1A.3a.2 2023-02-03 MDCK1 640 640 320 640
B/Estonia/173429/2023 V1A.3a.2 2023-02-15 MDCK1 1280 640 320 320
B/Estonia/173580/2023 V1A.3a.2 2023-02-22 MDCK1 1280 640 320 640
B/Estonia/173587/2023 V1A.3a.2 2023-02-27 MDCK1 1280 640 320 320
B/Estonia/173777/2023 V1A.3a.2 2023-03-07 MDCK1 1280 640 320 640
B/Estonia/173928/2023 V1A.3a.2 2023-03-23 MDCK1 1280 1280 640 640
B/Estonia/173900/2023 V1A.3a.2 2023-03-25 MDCK1 1280 640 320 640
B/Estonia/173585/2023 V1A.3a.2 2023-03-27 MDCK1 1280 640 640 640
B/Romania/550752/2023 V1A.3a.2 2023-04-21 SIAT1/MDCK1 640 320 320 320
B/Burgos/4840/2023 V1A.3a.2 2023-04-25 MDCK1 640 640 320 640
B/Avila/4883/2023 V1A.3a.2 2023-04-29 MDCK1 1280 640 320 640
B/Palencia/4842/2023 V1A.3a.2 2023-05-03 MDCK1 1280 640 640 640
B/Salamanca/4852/2023 V1A.3a.2 2023-05-05 MDCK1 1280 640 640 640
B/Salamanca/4851/2023 V1A.3a.2 2023-05-05 MDCK1 1280 640 320 640
B/Burgos/4893/2023 V1A.3a.2 2023-05-08 MDCK1 1280 640 320 640
B/Segovia/4864/2023 V1A.3a.2 2023-05-10 MDCK1 1280 640 320 640
B/Leon/4901/2023 V1A.3a.2 2023-05-16 MDCK1 1280 640 640 640
B/HongKong/15/2023 V1A.3a.2 2023-06-17 MDCK1/MDCK1 640 640 320 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
! hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24

< 4-fold 4-fold sfoid I > s-fold

- not recognised by the antiserum

2 160 (no homologous titre)
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Table BV-21. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-09-27

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other B/Bris BMWash'ton  B/Austria  B/Austria  BlAustria BiStock
information 60/08 02119 1359417/21 1359417/21 1350417/21 3722
Passage Egg Egg MDCK  Egg G141 Egg G141R MDCK
Sh 539,
540, 543,
Ferrotnumber  Jy 0 7o F20/20 NIB FO1/21 F40/21 F44/21 F28/22
571, 5741
Genetic group c°":‘t’:'°" Genetic group VIA VIA3  VIA3a2  VIA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
BI/Brisbane/60/2008 VIA 2008-08-04 E4/E4 1280 40 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 160 40 <40 <40 <40
BlAustria/1359417/2021 A127T, P144L, K302R (G141) ViA3a2 2021-01-09  SIAT1/MDCK4 640 <10 1280 640 320 320
BlAustria/1359417/2021 Isolate 2 A127T, P144L, K302R (G141) ViA3a.2 2021-01-09 E3/E4 320 <10 1280 640 320 320
B/Austria/1359417/2021 Isolate 2 A127T, P144L, K302R (G141R) V1A3a.2 2021-01-09 E3/ES 160 <10 1280 320 2560 320
BIStockholm/3/2022 D129G, E183K, D197E ViA3a2 20220322 SIAT1/MDCK3 320 <10 640 320 320 640
TEST VIRUSES
235467  BiBratislava/155/2023 V1A3a.2 2023-02-21 MDCK2 640 320 G0 320
233836 BJEstonia/173671/2023 ViA3a2 2023-03-04 MDCK1 1280 640 320 320
234127 B/Poland/123/2023 ViA3a2 2023-03-05 MDCK1 1280 640 320 320
234126 B/Poland/143/2023 ViA3a2 2023-03-06 MDCK1 640 640 320 640
233834 B/Estonial173722/2023 ViA3a2 2023-03-07 MDCK1 640 320 320 640
234120 B/Poland/135/2023 ViA3a2 2023-03-08 MDCK1 1280 640 320 320
234121 BlPoland/126/2023 ViA3a2 2023-03-08 MDCK1 1280 640 320 320
234116 BlPoland/142/2023 V1A3a.2 2023-03-09 MDCK1 1280 640 320 320
234113 B/Poland/137/2023 V1A3a2 2023-03-11 MDCK1 640 320 [ 60| 640
234110 B/Poland/161/2023 ViA3a2 2023-03-12 MDCK1 1280 640 320 640
234111 B/Poland/140/2023 ViA3a2 2023-03-12 MDCK1 1280 640 320 320
234106 BiPoland/134/2023 ViA3a2 2023-03-14 MDCK1 640 640 320 640
235581  BICat/3520958NS/2023 V1A3a.2 2023-03-19 PO/MDCK1 640 320 [ 60| 320
234077 BlPoland/189/2023 ViA3a2 2023-03-21 MDCK1 640 320 320 640
234143 B/Poland/102/2023 ViA3a.2 2023-03-27 MDCK1 640 640
235578 BICat/3521492NS/2023 ViA3a2 2023-03-27 PO/MDCK1 640 320
234139 B/Poland/99/2023 ViA3a2 2023-03-31 MDCK1 640 640
234137 B/Poland/96/2023 ViA3a2 2023-04-05 MDCK1 640 640
235580  B/Cat/3522202NS/2023 ViA3a2 2023-04-06 PO/MDCK1 320 320
235579 BICat/3522555NS/2023 ViA3a2 2023-04-11 PO/MDCK1 640 320
235577 BICat/3522776NS/2023 ViA3a2 2023-04-15 PO/MDCK1 640 320
235576 BICat/2025676NS/2023 ViA3a2 2023-04-19 PO/MDCK1 1280 640 320 320
234234 B/Burgos/4894/2023 V1A3a:2 2023-05-08 MDCK1 640 320 320 640
235571  B/Denmark/1846/2023 ViA3a2 2023-05-08  SIAT2/MDCK1 640 320 320
235575  BICat/3524181NS/2023 ViA3a2 2023-05-08 PO/MDCK1 640 640 320 640
235574  BICat/3525527NS/2023 ViA3a2 2023-05-29 PO/MDCK1 640 320 320 320
235570  B/Denmark/1854/2023 V1A3a.2 2023-06-02  SIAT2/MDCK1 640 320 [ 60| 640

< relates to the lowest dilution of antiserum used

" hyperimmune sheep serum; ND = Not Done

< 4-fold

4-fold

8-fold

N > s-fola

2N not recognised by the antiserum

Vaccine Vaccine
NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24

=160 (no homologous titre)
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Summary of sample characterisation

We follow a sequencing-first approach where we sequence all the clinical samples, with further selection of samples for isolation in cell culture and antigenic

characterisation based on representative genetic diversity. Samples with identical sequences may not be selected for further characterisation.

Antigenic characterisation

Genetic characterisation

Antiviral susceptibility phenotypic testing

Virus name Original passage sent Collection date Type/Subtype Date received Hi table date HI comments WIC Passage history Genetic clade Submitted to GISAID EPI Accession Sequencing comments Oseltamivir Zanamivir Baloxavir marboxil
B/Estonia/173034/2023 cs 2023-01-23 BV 2023-02-06 Virus not recovered cs V1A3a.2 2023-03-16 17225766

B/Estonia/173044/2023 cs 2023-01-20 BV 2023-02-06 2023-06-01 cs V1A3a.2 2023-03-16 17225841 Normal inhibition Normal inhibition
B/Estonia/173044/2023 cs 2023-01-20 BV 2023-02-06 2023-06-01 MDCK1 V1A3a.2 2023-06-21 17820100 Normalinhibition Normal inhibition
B/Estonia/172315/2022 cs 2022-12-05 BV 2023-02-06 2023-06-01 cs V1A3a.2 2023-03-16 17225840 Normalinhibition Normal inhibition
B/Estonia/172315/2022 cs 2022-12-05 BV 2023-02-06 2023-06-01 MDCK1 V1A3a.2 2023-06-21 17820101 Normalinhibition Normal inhibition
B/Estonia/172050/2022 cs 2022-12-01 BV 2023-02-06 2023-06-01 cs V1A3a.2 2023-03-16 17225768 Normal inhibition Normal inhibition
B/Estonia/172050/2022 cs 2022-12-01 BV 2023-02-06 2023-06-01 MDCK1 V1A3a.2 2023-06-21 17820102 Normal inhibition Normal inhibition
A/Estonia/173037/2023 cs 2023-01-23 Hlpdm 2023-02-06 2023-06-01 cs 5a.2a 2023-03-16 17225340

A/Estonia/173037/2023 cs 2023-01-23 Hilpdm 2023-02-06 2023-06-01 MDCK1 5a.2a 2023-06-21 17820129

A/Estonia/172995/2023 cs 2023-01-21 Hlpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225329

A/Estonia/172997/2023 cs 2023-01-18 Hilpdm 2023-02-06 2023-06-01 cs no sequence Normal inhibition Normal inhibition
A/Estonia/172997/2023 cs 2023-01-18 Hilpdm 2023-02-06 2023-06-01 MDCK2 5a.2a 2023-06-21 17820130 Normal inhibition Normal inhibition
A/Estonia/172935/2023 cs 2023-01-15 Hlpdm 2023-02-06 Failed sequence - not cultured cs no sequence

A/Estonia/172882/2023 cs 2023-01-15 Hilpdm 2023-02-06 Virus not recovered cs 5a.2a.1 2023-03-16 17225293

A/Estonia/172881/2023 cs 2023-01-15 Hilpdm 2023-02-06 2023-06-01 cs no sequence Normal inhibition Normal inhibition
A/Estonia/172881/2023 cs 2023-01-15 Hilpdm 2023-02-06 2023-06-01 MDCK1 5a.2a 2023-06-21 17820131 Normal inhibition Normal inhibition
A/Estonia/172786/2023 cs 2023-01-10 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a.1 2023-03-16 17225306

A/Estonia/KL51/2023 cs 2023-01-09 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225305

A/Estonia/172762/2023 cs 2023-01-09 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225304

A/Estonia/172757/2023 cs 2023-01-09 Hilpdm 2023-02-06 cs 5a.2a 2023-03-16 17225303

A/Estonia/172759/2023 cs 2023-01-06 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225302

A/Estonia/KL26/2023 cs 2023-01-04 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225301

A/Estonia/172644/2022 cs 2022-12-27 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225292

A/Estonia/172548/2022 cs 2022-12-27 Hilpdm 2023-02-06 2023-06-01 cs no sequence Normal inhibition Normal inhibition
A/Estonia/172548/2022 cs 2022-12-27 Hilpdm 2023-02-06 2023-06-01 MDCK1 5a.2a 2023-06-21 17820132 Normal inhibition Normal inhibition
A/Estonia/172492/2022 cs 2022-12-26 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a.1 2023-03-16 17225299

A/Estonia/172516/2022 cs 2022-12-21 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225307

A/Estonia/KL7228/2022 cs 2022-12-20 Hilpdm 2023-02-06 2023-06-01 cs 5a.2a 2023-03-16 17225316 Normal inhibition Normal inhibition
A/Estonia/KL7228/2022 cs 2022-12-20 Hilpdm 2023-02-06 2023-06-01 MDCK1 5a.2a 2023-06-21 17820133 Normal inhibition Normal inhibition
A/Estonia/KL7227/2022 cs 2022-12-20 Hilpdm 2023-02-06 Virus not recovered cs 5a.2a.1 2023-03-16 17225297

A/Estonia/KL7227/2022 cs 2022-12-20 Hilpdm 2023-02-06 Virus not recovered MDCK1

A/Estonia/KL7114/2022 cs 2022-12-13 Hlpdm 2023-02-06 Virus not recovered cs no sequence

A/Estonia/KL7103/2022 cs 2022-12-13 Hlpdm 2023-02-06 Virus not recovered cs 5a.2a 2023-03-16 17225327

A/Estonia/KL7088/2022 cs 2022-12-13 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-03-16 17225295

A/Estonia/172371/2022 cs 2022-12-13 Hilpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-02-28 17049195

A/Estonia/172163/2022 cs 2022-12-09 Hlpdm 2023-02-06 Failed sequence - not cultured cs no sequence

A/Estonia/172049/2022 cs 2022-12-01 Hlpdm 2023-02-06 Identical sequence - not cultured cs 5a.2a 2023-02-28 17049191

A/Estonia/171861/2022 cs 2022-11-25 Hlpdm 2023-02-06 Failed sequence - not cultured cs no sequence

A/Estonia/173038/2023 cs 2023-01-23 H3 2023-02-06 2023-05-26 cs 2b 2023-02-28 17049162 Normal inhibition Normal inhibition
A/Estonia/173038/2023 cs 2023-01-23 H3 2023-02-06 2023-05-26 SIAT1 2b 2023-06-21 17820162 Normal inhibition Normal inhibition
A/Estonia/173028/2023 cs 2023-01-21 H3 2023-02-06 2023-05-26 cs no sequence Insufficient Titre Insufficient Titre
A/Estonia/173028/2023 cs 2023-01-21 H3 2023-02-06 2023-05-26 SIAT1 2b 2023-06-21 17820163 Insufficient Titre Insufficient Titre
A/Estonia/173098/2023 cs 2023-01-19 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049161

A/Estonia/172883/2023 cs 2023-01-13 H3 2023-02-06 2023-05-26 cs 2a.1b 2023-02-28 17049160 Normal inhibition Normal inhibition
A/Estonia/172883/2023 cs 2023-01-13 H3 2023-02-06 2023-05-26 SIAT1 2a.1b 2023-06-21 17820164 Normal inhibition Normal inhibition
A/Estonia/172886/2023 cs 2023-01-11 H3 2023-02-06 2023-05-26 cs 2a.lb 2023-02-28 17049159 Normalinhibition Normal inhibition
A/Estonia/172886/2023 cs 2023-01-11 H3 2023-02-06 2023-05-26 SIAT1 2a.lb 2023-06-21 17820165 Normalinhibition Normal inhibition
A/Estonia/172892/2023 cs 2023-01-10 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049158

A/Estonia/KL34/2023 cs 2023-01-05 H3 2023-02-06 Failed sequence - not cultured cs no sequence

A/Estonia/172629/2023 cs 2023-01-02 H3 2023-02-06 2023-06-09 cs no sequence Normalinhibition Normal inhibition
A/Estonia/172629/2023 cs 2023-01-02 H3 2023-02-06 2023-06-09 SIAT2 2a.1b 2023-06-21 17820166 Normal inhibition Normal inhibition
A/Estonia/172610/2023 cs 2023-01-02 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049157

A/Estonia/172691/2023 cs 2023-01-01 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049143

A/Estonia/172631/2023 cs 2023-01-01 H3 2023-02-06 2023-05-26 cs 2a.1b 2023-02-28 17049155 Normalinhibition Normal inhibition
A/Estonia/172631/2023 cs 2023-01-01 H3 2023-02-06 2023-05-26 SIAT1 2a.1b 2023-06-21 17820167 Normalinhibition Normal inhibition
A/Estonia/172630/2023 cs 2023-01-01 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049168

A/Estonia/KL3 /2022 cs 2022-12-30 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049153

A/Estonia/KL7285/2022 cs 2022-12-28 H3 2023-02-06 Identical sequence - not cultured cs 2a.lb 2023-02-28 17049152

A/Estonia/KL7277/2022 cs 2022-12-28 H3 2023-02-06 2023-05-26 cs 2a.1b 2023-02-28 17049170 Normalinhibition Normal inhibition
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(continued)

Antigenic characterisation

Genetic characterisation

Antiviral susceptibility phenotypic testing

Virus name Original passage sent Collection date Type/Subtype Date received Hl table date HI comments WIC Passage history Genetic clade Submitted to GISAID EPI Accession Sequencing comments Oseltamivir Zanamivir Baloxavir marboxil
A/Estonia/KL7277/2022 cs 2022-12-28 H3 2023-02-06 2023-05-26 SIATL 2a.1b 2023-06-21 17820168 Normal inhibition Normal inhibition
A/Estonia/172639/2022 cs 2022-12-27 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-02-28 17049151

A/Estonia/172547/2022 cs 2022-12-27 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049156

A/Estonia/172543/2022 cs 2022-12-25 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-02-28 17049150

A/Estonia/172575/2022 cs 2022-12-24 H3 2023-02-06 2023-05-26 cs 2b 2023-02-28 17049149 Normal inhibition Normal inhibition
A/Estonia/172575/2022 cs 2022-12-24 H3 2023-02-06 2023-05-26 SIAT1 2b 2023-06-21 17820169 Normal inhibition Normal inhibition
A/Estonia/172487/2022 cs 2022-12-24 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049148

A/Estonia/KL7231/2022 cs 2022-12-22 H3 2023-02-06 Virus not recovered cs 2b 2023-02-28 17049147

A/Estonia/172466/2022 cs 2022-12-21 H3 2023-02-06 Virus not recovered cs no sequence

A/Estonia/172464/2022 cs 2022-12-19 H3 2023-02-06 2023-05-26 cs 2a.1b 2023-02-28 17049146 Normalinhibition Normal inhibition
A/Estonia/172464/2022 cs 2022-12-19 H3 2023-02-06 2023-05-26 SIAT1 2a.1b 2023-06-21 17820170 Normal inhibition Normal inhibition
A/Estonia/172379/2022 cs 2022-12-19 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049145

A/Estonia/KL7133/2022 cs 2022-12-14 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049144

A/Estonia/172437/2022 cs 2022-12-14 H3 2023-02-06 2023-05-26 cs 2a.lb 2023-02-28 17049154 Normalinhibition Normal inhibition
A/Estonia/172437/2022 cs 2022-12-14 H3 2023-02-06 2023-05-26 SIAT1 2a.1b 2023-06-21 17820171 Normal inhibition Normal inhibition
A/Estonia/172436/2022 cs 2022-12-13 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049171

A/Estonia/172394/2022 cs 2022-12-13 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049188

A/Estonia/172051/2022 cs 2022-12-13 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049187

A/Estonia/KL7045/2022 cs 2022-12-12 H3 2023-02-06 Identical sequence - not cultured cs 2a.lb 2023-02-28 17049186

A/Estonia/172366/2022 cs 2022-12-12 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049185

A/Estonia/172236/2022 cs 2022-12-11 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049184

A/Estonia/172195/2022 cs 2022-12-11 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049183

A/Estonia/172172/2022 cs 2022-12-10 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049182

A/Estonia/172187/2022 cs 2022-12-09 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049181

A/Estonia/172181/2022 cs 2022-12-09 H3 2023-02-06 Identical sequence - not cultured cs 2a.lb 2023-02-28 17049180

A/Estonia/172219/2022 cs 2022-12-08 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049169

A/Estonia/172138/2022 cs 2022-12-07 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049179

A/Estonia/172137/2022 cs 2022-12-07 H3 2023-02-06 Identical sequence - not cultured cs 2a.lb 2023-02-28 17049189

A/Estonia/172107/2022 cs 2022-12-07 H3 2023-02-06 Identical sequence - not cultured cs 2a.lb 2023-02-28 17049178

A/Estonia/172106/2022 cs 2022-12-07 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049177

A/Estonia/172111/2022 cs 2022-12-06 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049176

A/Estonia/172078/2022 cs 2022-12-06 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-02-28 17049175

A/Estonia/172077/2022 cs 2022-12-06 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-02-28 17049174

A/Estonia/172074/2022 cs 2022-12-06 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-03-16 17223835

A/Estonia/172058/2022 cs 2022-12-05 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223849

A/Estonia/172053/2022 cs 2022-12-05 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223864

A/Estonia/172016/2022 cs 2022-12-05 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223847

A/Estonia/172034/2022 cs 2022-12-04 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223846

A/Estonia/172023/2022 cs 2022-12-04 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223845

A/Estonia/172009/2022 cs 2022-12-04 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223844

A/Estonia/172022/2022 cs 2022-12-03 H3 2023-02-06 Virus not recovered cs no sequence

A/Estonia/KL6953/2022 cs 2022-12-02 H3 2023-02-06 Virus not recovered cs 2al 2023-03-16 17223842

A/Estonia/171948/2022 cs 2022-11-30 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223841

A/Estonia/171947/2022 cs 2022-11-30 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223840

A/Estonia/171943/2022 cs 2022-11-29 H3 2023-02-06 Virus not recovered cs no sequence

A/Estonia/171921/2022 cs 2022-11-29 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-03-16 17223839

A/Estonia/171919/2022 cs 2022-11-29 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223838

A/Estonia/171918/2022 cs 2022-11-29 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223837

A/Estonia/171881/2022 cs 2022-11-28 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223836

A/Estonia/171880/2022 cs 2022-11-28 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223882

A/Estonia/171884/2022 cs 2022-11-27 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223894

A/Estonia/171888/2022 cs 2022-11-26 H3 2023-02-06 Failed sequence - not cultured cs no sequence

A/Estonia/171890/2022 cs 2022-11-25 H3 2023-02-06 Failed sequence - not cultured cs no sequence

A/Estonia/171834/2022 cs 2022-11-24 H3 2023-02-06 Identical sequence - not cultured cs 2a.1b 2023-03-16 17223850

A/Estonia/171793/2022 cs 2022-11-22 H3 2023-02-06 Identical sequence - not cultured cs 2b 2023-03-16 17223965

A/Estonia/171754/2022 cs 2022-11-18 H3 2023-02-06 Failed sequence - not cultured cs no sequence

B/Estonia/174160/2023 cs 2023-04-16 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-07-20 18007288

B/Estonia/174162/2023 cs 2023-04-15 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/174161/2023 cs 2023-04-15 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-07-20 18007289

B/Estonia/174174/2023 cs 2023-04-14 BV 2023-05-15 2023-05-24 cs V1A3a.2 2023-07-20 18007290 Normal inhibition Normal inhibition
B/Estonia/174174/2023 cs 2023-04-14 BV 2023-05-15 2023-05-24 MDCK1 V1A3a.2 2023-07-20 18008416 Normal inhibition Normal inhibition
B/Estonia/KL549/2023 cs 2023-04-13 BV 2023-05-15 2023-05-24 cs V1A3a.2 2023-07-20 18007291 Normal inhibition Normal inhibition
B/Estonia/KL549/2023 cs 2023-04-13 BV 2023-05-15 2023-05-24 MDCK1 V1A3a.2 2023-07-20 18008418 Normal inhibition Normal inhibition
B/Estonia/KL548/2023 cs 2023-04-13 BV 2023-05-15 2023-05-24 cs V1A3a.2 2023-06-21 17820224 Normal inhibition Normal inhibition
B/Estonia/KL548/2023 cs 2023-04-13 BV 2023-05-15 2023-05-24 MDCK1 no sequence Normalinhibition Normal inhibition
B/Estonia/174175/2023 cs 2023-04-12 BV 2023-05-15 2023-05-24 cs V1A3a.2 2023-06-21 17820213 Normalinhibition Normal inhibition
B/Estonia/174175/2023 cs 2023-04-12 BV 2023-05-15 2023-05-24 MDCK1 V1A.3a.2 2023-07-20 18008417 Normal inhibition Normal inhibition
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(continued)

Antigenic characterisation

Genetic characterisation

Antiviral susceptibility phenotypic testing

Virus name Original passage sent Collection date Type/Subtype Date received Hl table date HI comments WIC Passage history Genetic clade Submitted to GISAID EPI Accession Sequencing comments Oseltamivir Zanamivir Baloxavir marboxil
B/Estonia/KL506/2023 cs 2023-04-11 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/KL503/2023 cs 2023-04-11 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/174172/2023 cs 2023-04-11 BV 2023-05-15 2023-05-24 cs V1A3a.2 2023-06-21 17820220 Normal inhibition Normal inhibition
B/Estonia/174172/2023 cs 2023-04-11 BV 2023-05-15 2023-05-24 MDCK1 no sequence Normal inhibition Normal inhibition
B/Estonia/KL499/2023 cs 2023-04-10 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/KL497/2023 cs 2023-04-10 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/KL492/2023 cs 2023-04-10 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-06-21 17820219

B/Estonia/174084/2023 cs 2023-04-10 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-06-21 17820218

B/Estonia/174086/2023 cs 2023-04-09 BV 2023-05-15 2023-07-25 cs V1A3a.2 2023-06-21 17820217 Normalinhibition Normal inhibition
B/Estonia/174086/2023 cs 2023-04-09 BV 2023-05-15 2023-07-25 MDCK1 V1A3a.2 2023-08-31 18167128 Normal inhibition Normal inhibition
B/Estonia/KL490/2023 cs 2023-04-06 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/174088/2023 cs 2023-04-06 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-06-21 17820216

B/Estonia/KL482/2023 cs 2023-04-05 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-06-21 17820215

B/Estonia/KL484/2023 cs 2023-04-04 BV 2023-05-15 2023-08-01 cs V1A3a.2 2023-06-21 17820209 Normalinhibition Normal inhibition
B/Estonia/KL484/2023 cs 2023-04-04 BV 2023-05-15 2023-08-01 MDCK2 V1A3a.2 2023-08-31 18167424 Normal inhibition Normal inhibition
B/Estonia/174044/2023 cs 2023-04-04 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-06-21 17820214

B/Estonia/173949/2023 cs 2023-03-27 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820223

B/Estonia/173930/2023 cs 2023-03-27 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820203

B/Estonia/173585/2023 cs 2023-03-27 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820204 Normal inhibition Normal inhibition
B/Estonia/173585/2023 cs 2023-03-27 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226849 Normal inhibition Normalinhibition
B/Estonia/173905/2023 cs 2023-03-25 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820205

B/Estonia/173901/2023 cs 2023-03-25 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820206

B/Estonia/173900/2023 cs 2023-03-25 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820207 Normal inhibition Normal inhibition
B/Estonia/173900/2023 cs 2023-03-25 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226850 Normalinhibition Normal inhibition
B/Estonia/173929/2023 cs 2023-03-23 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820212

B/Estonia/173928/2023 cs 2023-03-23 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820208 Normalinhibition Normal inhibition
B/Estonia/173928/2023 cs 2023-03-23 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226851 Normal inhibition Normal inhibition
B/Estonia/KL432/2023 cs 2023-03-20 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/173845/2023 cs 2023-03-18 BV 2023-05-15 Virus not recovered cs no sequence

B/Estonia/173850/2023 cs 2023-03-17 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820202

B/Estonia/KL392/2023 cs 2023-03-16 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820210

B/Estonia/173777/2023 cs 2023-03-07 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820211 Normal inhibition Normal inhibition
B/Estonia/173777/2023 cs 2023-03-07 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226852 Normal inhibition Normal inhibition
B/Estonia/173722/2023 cs 2023-03-07 BV 2023-05-15 2023-09-27 cs V1A3a.2 2023-06-21 17820221 Normal inhibition Normal inhibition Normal inhibition
B/Estonia/173722/2023 cs 2023-03-07 BV 2023-05-15 2023-09-27 MDCK1 V1A3a.2 2023-10-24 18430755 Normal inhibition Normal inhibition Normal inhibition
B/Estonia/173617/2023 cs 2023-03-07 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820236

B/Estonia/173671/2023 cs 2023-03-04 BV 2023-05-15 2023-09-27 cs V1A3a.2 2023-06-21 17820245 Normal inhibition Normal inhibition Normal inhibition
B/Estonia/173671/2023 cs 2023-03-04 BV 2023-05-15 2023-09-27 MDCK1 V1A3a.2 2023-10-24 18430766 Normal inhibition Normal inhibition Normal inhibition
B/Estonia/KL329/2023 cs 2023-03-02 BV 2023-05-15 Failed sequence - not cultured cs no sequence

B/Estonia/173795/2023 cs 2023-02-27 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820244

B/Estonia/173588/2023 cs 2023-02-27 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820243

B/Estonia/173587/2023 cs 2023-02-27 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820242 Normal inhibition Normal inhibition
B/Estonia/173587/2023 cs 2023-02-27 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226853 Normal inhibition Normal inhibition
B/Estonia/173577/2023 cs 2023-02-26 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820241

B/Estonia/173794/2023 cs 2023-02-24 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820240

B/Estonia/173584/2023 cs 2023-02-23 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820239

B/Estonia/173583/2023 cs 2023-02-22 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820238

B/Estonia/173581/2023 cs 2023-02-22 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820237

B/Estonia/173580/2023 cs 2023-02-22 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820234 Normal inhibition Normal inhibition
B/Estonia/173580/2023 cs 2023-02-22 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226854 Normal inhibition Normal inhibition
B/Estonia/173582/2023 cs 2023-02-21 BV 2023-05-15 Identical sequence - not cultured cs V1A3a2 2023-06-21 17820235

B/Estonia/173498/2023 cs 2023-02-20 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820222

B/Estonia/173497/2023 cs 2023-02-20 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820246

B/Estonia/173495/2023 cs 2023-02-17 BV 2023-05-15 Virus not recovered cs V1A3a.2 2023-06-21 17820233

B/Estonia/173493/2023 cs 2023-02-16 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820232

B/Estonia/173492/2023 cs 2023-02-15 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820231

B/Estonia/173490/2023 cs 2023-02-15 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820230

B/Estonia/173429/2023 cs 2023-02-15 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820229 Normal inhibition Normal inhibition
B/Estonia/173429/2023 cs 2023-02-15 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226855 Normal inhibition Normal inhibition
B/Estonia/KL257/2023 cs 2023-02-13 BV 2023-05-15 Failed sequence - not cultured cs no sequence

B/Estonia/173317/2023 cs 2023-02-03 BV 2023-05-15 2023-08-15 cs V1A3a.2 2023-06-21 17820228 Normal inhibition Normal inhibition
B/Estonia/173317/2023 cs 2023-02-03 BV 2023-05-15 2023-08-15 MDCK1 V1A3a.2 2023-09-06 18226856 Normal inhibition Normal inhibition
B/Estonia/KL190/2023 cs 2023-02-02 BV 2023-05-15 Identical sequence - not cultured cs V1A3a.2 2023-06-21 17820227

B/Estonia/KL183/2023 cs 2023-01-31 BV 2023-05-15 Failed sequence - not cultured cs no sequence

B/Estonia/173183/2023 cs 2023-01-27 BV 2023-05-15 cs V1A3a.2 2023-06-21 17820226

B/Estonia/173180/2023 cs 2023-01-27 BV 2023-05-15 Failed sequence - not cultured cs no sequence

B/Estonia/173175/2023 cs 2023-01-27 BV 2023-05-15 cs V1A3a.2 2023-06-21 17820225
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(continued)

Antigenic characterisation

Genetic characterisation

Antiviral susceptibility phenotypic testing

Virus name Original passage sent Collection date Type/Subtype Date received Hl table date HI comments WIC Passage history Genetic clade Submitted to GISAID EPI Accession Sequencing comments Oseltamivir Zanamivir Baloxavir marboxil
B/Estonia/173173/2023 cs 2023-01-27 BV 2023-05-15 Failed sequence - not cultured cs no sequence

A/Estonia/174173/2023 cs 2023-04-16 Hilpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/174171/2023 cs 2023-04-14 Hilpdm 2023-05-15 2023-05-23 cs 5a.2a 2023-06-21 17820192 Normal inhibition Normal inhibition

A/Estonia/174171/2023 cs 2023-04-14 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008446 Normal inhibition Normal inhibition

A/Estonia/174085/2023 cs 2023-04-09 Hilpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/KL487/2023 cs 2023-04-05 Hlpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173780/2023 cs 2023-03-07 Hlpdm 2023-05-15 2023-05-23 cs 5a.2a 2023-06-21 17820190 Normal inhibition Normal inhibition

A/Estonia/173780/2023 cs 2023-03-07 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008445 Normal inhibition Normal inhibition

A/Estonia/173716/2023 cs 2023-03-07 Hlpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173652/2023 cs 2023-03-02 Hlpdm 2023-05-15 2023-05-23 cs 5a.2a 2023-06-21 17820193 Normal inhibition Normal inhibition

A/Estonia/173652/2023 cs 2023-03-02 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008538 Normalinhibition Normal inhibition

A/Estonia/KL318/2023 cs 2023-02-27 Hlpdm 2023-05-15 2023-06-01 cs no sequence Normalinhibition Normal inhibition

A/Estonia/KL318/2023 cs 2023-02-27 Hlpdm 2023-05-15 2023-06-01 MDCK2 5a.2a 2023-06-21 17820159 Normalinhibition Normal inhibition

A/Estonia/173557/2023 cs 2023-02-21 Hlpdm 2023-05-15 2023-05-23 cs 5a.2a 2023-06-21 17820194 Normalinhibition Normal inhibition

A/Estonia/173557/2023 cs 2023-02-21 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008539 Normalinhibition Normal inhibition

A/Estonia/KL262/2023 cs 2023-02-14 Hlpdm 2023-05-15 2023-05-23 cs 5a.2a 2023-06-21 17820195 Normal inhibition Normal inhibition

A/Estonia/KL262/2023 cs 2023-02-14 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008531 Normalinhibition Normal inhibition

A/Estonia/173456/2023 cs 2023-02-14 Hilpdm 2023-05-15 2023-05-23 cs 5a.2a 2023-06-21 17820191 Normalinhibition Normal inhibition

A/Estonia/173456/2023 cs 2023-02-14 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008535 Normalinhibition Normal inhibition

A/Estonia/173432/2023 cs 2023-02-14 Hlpdm 2023-05-15 2023-05-23 cs no sequence Failed Failed

A/Estonia/173432/2023 cs 2023-02-14 Hlpdm 2023-05-15 2023-05-23 MDCK1 5a.2a 2023-07-20 18008534 Failed Failed

A/Estonia/KL248/2023 cs 2023-02-10 Hlpdm 2023-05-15 Virus not recovered cs 5a.2a 2023-06-21 17820200

A/Estonia/173339/2023 cs 2023-02-09 Hlpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173338/2023 cs 2023-02-09 Hlpdm 2023-05-15 2023-08-01 cs 5a.2a 2023-06-21 17820196 Normalinhibition Normal inhibition Normal inhibition
A/Estonia/173338/2023 cs 2023-02-09 Hlpdm 2023-05-15 2023-08-01 MDCK2 no sequence Normalinhibition Normal inhibition Normal inhibition
A/Estonia/173321/2023 cs 2023-02-07 Hlpdm 2023-05-15 2023-07-25 cs 5a.2a 2023-06-21 17820197 Normalinhibition Normalinhibition Normal inhibition
A/Estonia/173321/2023 cs 2023-02-07 Hlpdm 2023-05-15 2023-07-25 MDCK1 5a.2a 2023-08-31 18167241 Normalinhibition Normal inhibition Normal inhibition
A/Estonia/173293/2023 cs 2023-02-07 Hilpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173320/2023 cs 2023-02-05 Hlpdm 2023-05-15 2023-07-25 cs no sequence Normalinhibition Normal inhibition Normal inhibition
A/Estonia/173320/2023 cs 2023-02-05 Hilpdm 2023-05-15 2023-07-25 MDCK1 5a.2a 2023-08-31 18167242 Normal inhibition Normal inhibition Normal inhibition
A/Estonia/173262/2023 cs 2023-02-05 Hlpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173318/2023 cs 2023-02-04 Hlpdm 2023-05-15 2023-08-08 cs 5a.2a 2023-06-21 17820198 Normal inhibition Normal inhibition Normal inhibition
A/Estonia/173318/2023 cs 2023-02-04 Hlpdm 2023-05-15 2023-08-08 MDCK1 5a.2a 2023-08-31 18167501 Normal inhibition Normal inhibition Normal inhibition
A/Estonia/173244/2023 cs 2023-02-02 Hilpdm 2023-05-15 Virus not recovered cs no sequence

A/Estonia/KL184/2023 cs 2023-01-31 Hlpdm 2023-05-15 cs no sequence

A/Estonia/173282/2023 cs 2023-01-31 Hilpdm 2023-05-15 cs 5a.2a 2023-06-21 17820199

A/Estonia/173168/2023 cs 2023-01-28 Hlpdm 2023-05-15 cs 5a.2a.1 2023-06-21 17820201

A/Estonia/173775/2023 cs 2023-03-13 H3 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173741/2023 cs 2023-03-08 H3 2023-05-15 2023-05-26 cs 2a.1b 2023-06-21 17820181 Normal inhibition Normal inhibition

A/Estonia/173741/2023 cs 2023-03-08 H3 2023-05-15 2023-05-26 SIAT1 2a.1b 2023-06-21 17820177 Normal inhibition Normal inhibition

A/Estonia/173616/2023 cs 2023-03-06 H3 2023-05-15 2023-05-26 cs 2a.1b 2023-06-21 17820189 Normal inhibition Normal inhibition

A/Estonia/173616/2023 cs 2023-03-06 H3 2023-05-15 2023-05-26 SIAT1 2a.1b 2023-06-21 17820178 Normal inhibition Normal inhibition

A/Estonia/173645/2023 cs 2023-03-02 H3 2023-05-15 2023-05-26 cs 2a.1b 2023-06-21 17820182 Normal inhibition Normal inhibition

A/Estonia/173645/2023 cs 2023-03-02 H3 2023-05-15 2023-05-26 SIAT1 2a.1b 2023-07-20 18008505 Normal inhibition Normal inhibition

A/Estonia/173578/2023 cs 2023-02-25 H3 2023-05-15 2023-05-26 cs 2a.1b 2023-06-21 17820179 Normal inhibition Normal inhibition

A/Estonia/173578/2023 cs 2023-02-25 H3 2023-05-15 2023-05-26 SIAT1 2a.1b 2023-07-20 18008507 Normal inhibition Normal inhibition

A/Estonia/173486/2023 cs 2023-02-19 H3 2023-05-15 2023-05-26 cs 2a.1b 2023-06-21 17820183 Normal inhibition Normal inhibition

A/Estonia/173486/2023 cs 2023-02-19 H3 2023-05-15 2023-05-26 SIAT1 2a.1b 2023-07-20 18008499 Normal inhibition Normal inhibition

A/Estonia/173486/2023 cs 2023-02-19 H3 2023-05-15 2023-05-26 sequence not submitted SIAT2 2a.1b Normal inhibition Normal inhibition

A/Estonia/KL283/2023 cs 2023-02-15 H3 2023-05-15 2023-05-26 cs 2b 2023-06-21 17820184 Normal inhibition Normal inhibition

A/Estonia/KL283/2023 cs 2023-02-15 H3 2023-05-15 2023-05-26 SIAT1 2b 2023-07-27 18044315 Normal inhibition Normal inhibition

A/Estonia/173489/2023 cs 2023-02-14 H3 2023-05-15 2023-05-26 cs no sequence

A/Estonia/173489/2023 cs 2023-02-14 H3 2023-05-15 2023-05-26 SIAT1 no sequence

A/Estonia/173253/2023 cs 2023-02-02 H3 2023-05-15 2023-05-26 cs 2b 2023-06-21 17820185 Normal inhibition Normal inhibition

A/Estonia/173253/2023 cs 2023-02-02 H3 2023-05-15 2023-05-26 SIAT1 2b 2023-07-20 18007339 Normal inhibition Normal inhibition

A/Estonia/173181/2023 cs 2023-01-30 H3 2023-05-15 Virus not recovered cs 2a.1b 2023-06-21 17820186

A/Estonia/173182/2023 cs 2023-01-27 H3 2023-05-15 Virus not recovered cs no sequence

A/Estonia/173171/2023 cs 2023-01-24 H3 2023-05-15 Virus not recovered cs 2a.1b 2023-06-21 17820187

A/Estonia/173170/2023 cs 2023-01-24 H3 2023-05-15 Virus not recovered cs 2b 2023-06-21 17820188

A/Estonia/173097/2023 cs 2023-01-23 H3 2023-05-15 2023-05-26 cs no sequence Normal inhibition Normal inhibition

A/Estonia/173097/2023 cs 2023-01-23 H3 2023-05-15 2023-05-26 SIAT1 2b 2023-07-20 18007338 Normal inhibition Normal inhibition

A/Estonia/173033/2023 cs 2023-01-17 H3 2023-05-15 2023-05-26 cs 2b 2023-06-21 17820180 Normal inhibition Normal inhibition

A/Estonia/173033/2023 cs 2023-01-17 H3 2023-05-15 2023-05-26 SIAT1 2b 2023-07-20 18007337 Normal inhibition Normal inhibition




Summary of the latest WHO Influenza Vaccine Composition meetings

Genetic and antigenic characterization data generated at the Worldwide Influenza Centre for viruses with collec-
tion dates after 31 January 2023 until 31 August 2023 informed the WHO influenza vaccine composition meeting
(VCM) in September 2023 when recommendations were made for the southern hemisphere (SH) 2024 influenza
season. At the September 2023 VCM it was recommended to change the A(HIN1)pdm09 and A(H3N2) vaccine
components for the 2024 SH season. Previously, at the February 2023 VCM, which focused on data from viruses
collected after 31 August 2022 until 31 January 2023, it was also recommended to change the A(HIN1)pdm09
vaccine component for the 2023-2024 northern hemisphere (NH) season.

It was recommended that vaccines for use in the 2024 southern hemisphere influenza season contain the following:
Trivalent: Egg-based Vaccines

« an A/Victoria/4897/2022 (HIN1)pdm09-like virus;
« an A/Thailand/8/2022 (H3N2)-like virus; and
« aB/Austria/1359417/2021 (B/Victoria lineage)-like virus.

Trivalent: Cell- or recombinant-based Vaccines

« an A/Wisconsin/67/2022 (H1IN1)pdmO09-like virus;
« an A/Massachusetts/18/2022 (H3N2)-like virus; and
« aB/Austria/1359417/2021 (B/Victoria lineage)-like virus.

Quadrivalent: egg- or cell culture- or recombinant-based vaccines
Above 3 components; and a B/Phuket/3073/2013 (B/Yamagata lineage)-like virus.

It was recommended that vaccines for use in the 2023-24 northern hemisphere influenza season contain the fol-
lowing:

Trivalent: Egg-based Vaccines

« an A/Victoria/4897/2022 (HIN1)pdm09-like virus;
« an A/Darwin/9/2021 (H3N2)-like virus; and
« aB/Austria/1359417/2021 (B/Victoria lineage)-like virus.

Trivalent: Cell- or recombinant-based Vaccines

« an A/Wisconsin/67/2022 (H1IN1)pdmO09-like virus;
« an A/Darwin/6/2021 (H3N2)-like virus; and
« aB/Austria/1359417/2021 (B/Victoria lineage)-like virus.

Quadrivalent: egg- or cell culture- or recombinant-based vaccines

Above 3 components; and a B/Phuket/3073/2013 (B/Yamagata lineage)-like virus.
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ANNEX

Genetic clade classification of recent seasonal viruses

Influenza type A viruses
A(H1N1)pdmo09

AllA(H1N1)pdmo09 viruses detected recently descend from 6B.1A.5a. The new nomenclature drops the
prefix 6B.1A. Clade 5a has split into two antigenically distinct clusters:
e Clade5a.1
o signature amino acid substitutions D187A, Q189E
o Vaccine virus: A/Guangdong-Maonan/SWL1536/2019

Signature amino acid substitutions are described against A/Guangdong-Maonan/SWL1536/2019 from here
onwards.

e Clade 5a.2
o signature amino acid substitutions K130N, N156K, A187D, L161l and V250A
Vaccine virus: A/Victoria/2570/2019
Clade 5a.2a
signature amino acid substitutions Clade 5a.2 + K54Q, A186T, E224A, R259K and K308R
Vaccine virus: A/Sydney/5/2021
= Clade 5a.2a.1
e signature amino acid substitutions Clade 5a.2a + P137S, K142R, D260E,
T277A
e Vaccine virus: A/Wisconsin/67/2022
e Subclade with T216A. Vaccine virus: A/Victoria/4897/2022

o O O O



A(H3N2)

All viruses detected recently belong to clade 3C.2a1b.2a which has split into two clades, 3C.2alb.2a.1 and
3C.2alb.2a.2. The new nomenclature drops the prefix 3C.2alb.2a, renaming these clades as 1 and 2.
Gain/Loss of glycosylation is represented by +CHO/-CHO.
e Clade1
o Signature amino acid substitutions G186S, S198P
o Reference virus: A/Tasmania/503/2020
o Cladela
= Signature amino acid substitutions Clade 1 + K171N
= Vaccine virus: A/Cambodia/e0826360/2020

Signature amino acid substitutions are described against A/Cambodia/e0826360/2020 from here onwards

= (Cladela.l
e Signature amino acid substitutions Clade 1a + 148T
e Reference virus: A/Guizhou-Liuzhite/326/2022

e Clade2
o Signature amino acid substitutions Y159N, T160I (-CHO), L164Q, N171K, S186D, D190N,
P198S
o Reference virus: A/Norway/29511/2021
o Clade2a
= Signature amino acid substitutions Clade 2 + H156S
= Vaccine virus: A/Darwin/9/2021
= Clade2a.1
e Signature amino acid substitutions Clade 2a + D53G, D104G, K276R
e Reference virus: A/Slovenia/8720/2022
e C(Clade2a.1a
o Signature amino acid substitutions Clade 2a.1 + L1571
o Reference virus: A/Maryland/02/2021
e Clade2a.1b
o Signature amino acid substitutions Clade 2a.1 + 1140K, R299K
o Reference virus: A/Catalonia/NSVH161512067/2022
= Clade2a.2
e Signature amino acid substitutions Clade 2a + D53G, R201K, S219Y
e Referencevirus: A/Poland/97/2022
= Clade2a.3
e Signature amino acid substitutions Clade 2a + D53N, N96S (+CHO), 1192F
e Reference virus: A/Norway/24873/2021
e Clade 2a.3a
o Signature amino acid substitutions Clade 2a.3 + E50K
o Reference virus: A/Finland/402/2023
o Clade2a.3a.1
=  Signature amino acid substitutions Clade 2a.3a + 1140K,
1223V
= Vaccine virus: A/Thailand/8/2022
e Clade2a.3b
o Signature amino acid substitutions Clade 2a.3 +1140M
o Reference virus: A/Sydney/732/2022
o Clade2b

= Signature amino acid substitutions Clade 2 + E50K, F79V, 1140K
= Reference virus: A/Thuringen/10/2022



Influenza type B viruses
B/Victoria/2/87 lineage

Signature amino acid substitutions are described against B/Brisbane/60/2008.
In recent months, only viruses derived from clade V1A.3a.2 have circulated.

e C(CladeViA.3
o Signature amino acid substitutions 1117V, N129D, K136E, del(162-164)
o Vaccine virus: B/Washington/02/2019
o CladeV1A.3a
= Signature amino acid substitutions Clade V1A.3 + N150K, G184E, N197D (+CHO)
and R279K
= Reference virus: B/Croatia/7789/2019
= CladeV1A.3a.1
e Signature amino acid substitutions Clade V1A.3a +V220M, P241Q
e Reference virus: B/Cote d’lvoire/948/2020
= CladeV1A.3a.2
e Signature amino acid substitutions Clade V1A.3a + A127T, P144L, N150K,
G184E, N197D(-CHO), K203R, R279K
e Vaccinevirus: B/Austria/1359417/2021
e Subclade with D197E. Reference virus: B/Connecticut/01/2021
e Subclade with D197E, E183K. Reference virus:
B/Catalonia/2279261NS/2023
e Subclade with E128K, A154E, S208P. Reference virus:
B/Moldova/2030521/2023

B/Yamagata/16/88 lineage

Genetic clade Y3 viruses, represented by the vaccine virus B/Phuket/3073/2013, have circulated in recent
years. However, very few detections have been reported recently and no viruses with collection dates after
March 2020 have been made available for detailed characterisation.
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