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Supplementary Figure 1 | Alignment of NA sequences from recently recommended H1N1 vaccine strains.
NA amino acid sequences from the indicated H1N1 IAV vaccine strains are shown. The strains were recommended
for the northern hemisphere influenza vaccines for the 2010-2017 seasons (California/07/2009), 2017-2019 seasons
(Michigan/45/2015), 2019-2020 season (Brisbane/02/2018) and for the 2020-2021 season (egg-based, Guang-
dong-Maonan/SWL1536/2019, and cell-based, Hawaii/70/2019, vaccines). Lines above the amino acid numbers
indicate the residues comprising the short N-terminal domain (NTD), transmembrane domain (TM), stalk, and the
enzymatic head domain. Red boxes highlight residues unique to the NA (N1-CAQ9) from the California/07/2009
vaccine strain, grey boxes indicate positions where two or more NAs differed from the NA (N1-GD19) in the Guang-
dong-Maonan/SWL1536/2019 vaccine strain. Green lines highlight substitutions in N-linked glycosylation sites
(N-X-S or N-X-T) that varied between strains.



Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

Hong Kong/2671/2019
HongKong/45/2019
Kansas/14/2017
Singapore/INFIMH-16-0019/2016
Hong Kong/4801/2014
Switzerland/9715293/2013

NTD ™ Stalk
10 20 30 40 50 60 70
D 1 O [ O [ [ PSR | i PR O IO IO IR |
MNPNQKIITIGSVSLTISTICFFMQIAILITTVTLHFKQYEFNSPPNNQVMLCEPTIIERNITEIVYLTN
Head domain
80 90 100 110 120 130 140

TTIEKEICPKPAEYRNWSKPQCGITGFAPFSKDNSIRLSAGGDIWVTREPYVSCDLDKCYQFALGQGTTL

240 250

............... T........
............. S.S.......... e T

Head domain

290 300 310 320

O e S o S O L [ I
YPRYPGVRCVCRDNWKGSNRPIIDINIKDHSIVSSYVCSGLVGDTP

Head domain B

360 370 380 390

e [ e e I T L L I |
WAFDDGNDVWMGRTINETSRLGYETFKVVEGWSNPKSKLOINRQVIVDRGDRSGYSGIFSVEGKSCIN

.......... I T

.......... e T LT
Head domain

430 440 450 460

D 1 [ [ [ [ P

CFYVELI KEETEVLWTSNS IVVECGTSGTYGTGSWPDGADLNLMH]
................... T
................... T
................... T
.................. P[L
.................. PL

Supplementary Figure 2 | Alignment of NA sequences from recently recommended H3N2 vaccine strains. NA
amino acid sequences from the indicated H3N2 vaccine strains are shown. The strains were recommended for the
northern hemisphere influenza vaccines for the 2015-2016 season (Switzerland/9715293/2013), 2016-2018 seasons
(Hong Kong/4801/2014), 2018-2019 season (Singapore/INFIMH-16-0019/2016), 2019-2020 season (Kansas/14/2017)
and for the 2020-2021 season (egg-based, Hong Kong/2671/2019, and cell-based, Hong Kong/45/2019, vaccines).
Lines above the amino acid numbers indicate the residues comprising the N-terminal domain (NTD), transmembrane
domain (TM), stalk, and the enzymatic head domain. Red boxes highlight residues that are unique to at least one of
the two NAs in the vaccine strains recommended for the 2020-2021 season. Green lines highlight substitutions in
N-linked glycosylation sites (N-X-S or N-X-T) that varied bewteen strains.
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Supplementary Figure 3 | Sequence based selection of prevalent NAs from recent H1N1 IAVs. a, N1
sequences from recent human H1N1 IAVs (isolated between 09-01-2019 and 12-15-2020) were grouped
based on the number of head domain substitutions with respect to N1-GD19. N1 sequences from each
group that possessed the indicated amino acid substitution sites in the head domain were extracted and
tabulated (black) together with the number of sequences that contain substitutions at different positions
(grey). b, Chart containing the representative N1s selected for the antigenic comparison to N1-GD19 based
on the position and prevalence of the head domain substitutions. Amino acid substitutions with respect to
N1-GD19 are listed by the domain in NA. TM - transmembrane domain; *Substitution introduces a potential
N-linked glycosylation site.
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Supplementary Figure 4 | Sequence based selection of NAs from recent human H3N2 IAVs. a, N2
sequences from recent human H3N2 IAVs (isolated between 09-01-2019 and 12-15-2020) were grouped
based on the number of head domain substitutions with respect to N2-HK19c. N2 sequences from each group
with the indicated amino acid substitution sites in the head domain (black) were extracted and tabulated
together with the number of sequences that possessed substitutions at other sites (grey). b, Chart containing
the representative N2s selected for antigenic comparison to N2-HK19c and N2-HK19e based on the position
and prevalence of the head domain substitutions. Amino acid substitutions with respect to N2-HK19c are listed
by the domain in NA. TM - transmembrane domain; *Substituiton not present in N2-HK19e; *Substituiton
introduces a potential N-linked glycosylation site; **Sequence is more similar to N2-KS17 than N2-HK19c.



H1N1/BR18 H1N1/BR18

Supplementary Figu;'e 5| ;:B;bceéééd‘iae DS-PE ‘ ‘hown in Figure 2b.
Original image of the Coomassie stained non-reducing SDS-PAGE gel (4-12%) shown in Fig. 2b
is displayed. Approximately 5 ug of total protein for each of the indicated reassortant viruses was

resolved. Lanes shown in Fig. 2b are indicated by a red box. The molecular weight marker is
included for reference.
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