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Table S1: Epitope set from IEDB used for validation.

To generate a set of experimentally determined epitopes for comparison, we first downloaded complete IEDB records of all influenza A epitopes listed under “T-
cell response”. A subset was made which comprised records which had identified HLA (human or mice transgenic for HLAs) and limited to those comprising
influenza isolates of hemagglutinin serotypes HA1, HA3 or HAS. Records were eliminated if the virus name was incomplete, unless the HA serotype was
identified. We opted to restrict the list to publications or submissions dated 2000 or later. This was to provide a manageable number and to reduce
nomenclature confusion.

These steps provided a list of 1228 records described in 35 publications and 5 groups of direct submissions. The list included many duplicate reports of the same
epitope. Epitopes associated with seven publications were eliminated because the papers were designed to develop a new assay using control epitopes
described by others, or where previously described epitopes were used in some secondary manner, for example to examine cross reactivity with non influenza
epitopes.

As the designation of “positive” or “negative” made by IEDB denotes the response to a specific assay, we then manually curated the list by reference to the
source publications. Some records listed as “positive” were removed because they identified a peptide status as an immunogen but not as an influenza epitope.
Weak positives, some of which appeared in both negative and positive IEDB curations, were removed. Some negatives were removed as review of the
experimental design showed negative did not equate to “non epitope” but was a function of experimental design (e.g. use as control in an adverse combination).
Four additional positive records and seven additional negative records were identified from the publications. Assays used included Cr release, EPISPOT and
tetramers.

The resultant list, shown below, comprised 457 positives and 171 negatives from 21 publications (PMIDs shown in table) and 3 groups of direct submissions to
IEDB. The list contains duplicate entries for some epitopes, mostly positives, as IEDB records an entry for each experimental procedure. Comparative analysis
was conducted twice, first using all records (including duplicates), and more conservatively, using only the unique epitope sequences. The unique sequences
comprised 296 positives and 164 negatives. The outcome of the analysis based on the unique epitopes is shown in Figure S1.

:_\I,Ee??D PubMed ID Curation HLA SEepqltuoepnilélnear Method/Technique MHC Allele Name  Protein Virus_ID

931 10773346 pos MHC | FMYSDFHFI 51 chromium release HLA-A*0201 PA Influenza A virus (A/Puerto Rico/8/1934(H1N1))
931 10773346 pos MHC | FMYSDFHFI 51 chromium release HLA-A*0201 PA Influenza A virus (A/Puerto Rico/8/1934(H1N1))
931 10773346 pos MHC | FMYSDFHFI 51 chromium release HLA-A*0201 PA Influenza A virus (A/Puerto Rico/8/1934(H1N1))
931 10773346 pos MHC | GILGFVFTL 51 chromium release HLA-A*0201 M1 Influenza A virus (A/Puerto Rico/8/1934(H1N1))
931 10773346 pos MHC | GILGFVFTL 51 chromium release HLA-A*0201 M1 Influenza A virus (A/Puerto Rico/8/1934(H1N1))
931 10773346 pos MHC | GILGFVFTL 51 chromium release HLA-A*0201 M1 Influenza A virus (A/Puerto Rico/8/1934(H1N1))
931 10773346 pos MHC | GLISLILQI 51 chromium release HLA-A*0201 NA Influenza A virus (A/Puerto Rico/8/1934(H1N1))

931 10773346 pos MHC | ILGFVFTLTV 51 chromium release HLA-A*0201 M1 Influenza A virus (A/Puerto Rico/8/1934(H1N1))
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GWAIYTKDNSIRIGSKG
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GQASYKIFRIEKGKIVK
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GAASYKIFKIEKGKVTK
GAASYKIFKIEKGKVTK
GAASYKIFKIEKGKVTK
GFEMIWDPNGWTGTDN
GFEMIWDPNGWTGTDN
GFEMIWDPNGWTDTDS
GFEMIWDPNGWTDTDS
GFEMIWDPNGWTDTDS

NPAHKSQLVWMACNSAAFED
NPAHKSQLVWMACNSAAFED
NPAHKSQLVWMACNSAAFED
RTEVIRMMESAKPEDLSFQ

staining

intracellular cytokine staining HLA-A*0201

(ICS)

in vivo assay
challenge assay
challenge assay
3H-thymidine
3H-thymidine
3H-thymidine
3H-thymidine
3H-thymidine
3H-thymidine
ELISPOT
3H-thymidine
ELISPOT
3H-thymidine
ELISPOT
3H-thymidine
3H-thymidine
ELISPOT
3H-thymidine
3H-thymidine
ELISPOT
3H-thymidine
3H-thymidine
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3H-thymidine
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3H-thymidine
3H-thymidine
ELISPOT
3H-thymidine
ELISPOT
3H-thymidine
3H-thymidine
ELISPOT
3H-thymidine
3H-thymidine
ELISPOT
3H-thymidine

HLA-A*0201

HLA-A*0201

HLA-A*0201

HLA-DRB1*0401
HLA-DRB1*0401
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HLA-DRB1*0401
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M1
M1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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NP
NP
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Influenza A virus (A/Puerto Rico/8/1934(H1N1))

Influenza A virus (A/Puerto Rico/8/1934(H1N1))
Influenza A virus (A/Puerto Rico/8/1934(H1N1))
Influenza A virus (A/Puerto Rico/8/1934(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
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NPAHKSQLVWMACHSAAFEI
NPAHKSQLVWMACHSAAFEI

TGTGYTMDTVNRTHQ
KLANVVRKMMTNSQDTE
GMFNMLSTVLGVSILNLGQ

MNPNQKIITIGSVCMTI
LECRTFFLTQGALLNDK
YKIFRIEKGKIVKSVEM
EKGKIVKSVEMNAPNYH
NQNLEYQIGYICSGIFG
TLAGNSSLCSISGWAIY
CSHLECRTFFLTQGALL
RTFFLTQGALLNDKHSN
GAASYKIFKIEKGKVTK
IFKIEKGKVTKSIELNA
KGFEMIWDPNGWTDTDS
DCIRPCFWVELVRGLPR
YQFALGQGTTLNNVHSN
WSKEILRTQESECVCIN
CVCINGTCTVVMTDGSA
GKADTKILFIEEGKIVH
NRSGYSGIFSVEGKSCI
GWAIYTKDNSIRIGSKG
FCGVNSDTANWSWPDGA
GFAPFSKDNSIRLSAGG

TDGSASGKADTKILFIE

ELISPOT

3H-thymidine
3H-thymidine

ELISPOT

3H-thymidine

ELISPOT

3H-thymidine
3H-thymidine
3H-thymidine

MHC tetramer/multimer
staining

MHC tetramer/multimer
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MHC tetramer/multimer
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MHC tetramer/multimer
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MHC tetramer/multimer
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HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401
HLA-DRB1*0401

HLA-DRB1*0101

HLA-DRB1*0101
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NA
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NA
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NA

NA

NA
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NA

NA

NA

NA

NA

NA
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Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
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Influenza A virus (A/California/04/2009(H1N1))
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Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New York/384/2005(H3N2))

Influenza A virus (A/New York/384/2005(H3N2))
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GTMVMELVRMIKRGI
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KSWRNNILRTQESECAC
ILRTQESECACVNGSCF
SNGQASYKIFRIEKGKI
SRNGFEMIWDPNGWTGT
GWAIYTKDNSIRIGSKG
GAVAVLKYNGIITETIK
GAASYKIFKIEKGKVTK
KSNRLRKGFEMIWDPNG
KGFEMIWDPNGWTDTDS
GFAPFSKDNSIRLSAGG
TCTVVMTDGSASGKADT
GKIVHTSTLSGSAQHVE
NRSGYSGIFSVEGKSCI
MNPNQKIITIGSVCMTI
IISLMLQIGNIISIWAS
LQIGNIISIWASHSIQT
KSNRLRKGFEMIWDPNG
KGFEMIWDPNGWTDTDS
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VVAITDWSGYSGSFVQH
NTTIWTSGSSISFCGVN
MNPNQKIITIGSVSLTI
GQGTTLNNVHSNDTVHD

ILFIEEGKIVHTSTLSG
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MHC tetramer/multimer
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HLA-DRB1*0301

HLA-DRB1*0401

HLA-DRB1*0401

HLA-DRB1*0401

HLA-DRB1*0401

HLA-DRB1*0401
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HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404

HLA-DRB1*0404
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NA

NA
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NA

NA
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Influenza A virus (A/Puerto Rico/8/1934(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/New York/384/2005(H3N2))

Influenza A virus (A/New York/384/2005(H3N2))
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MNPNQKIITIGSVCMTI
WAIYSKDNSVRIGSKGD
GWAIYTKDNSIRIGSKG
CSHLECRTFFLTQGALL
RTFFLTQGALLNDKHSN
GAVAVLKYNGIITETIK

IFKIEKGKVTKSIELNA

YKYGNGVWIGRTKSNRL

VWIGRTKSNRLRKGFEM

DDGNDVWMGRTISEKLR

WMGRTISEKLRSGYETF
EETEVLWTSNSIVVFCG
GSKGDVFVIREPFISCS
FVIREPFISCSPLECRT
NGVWIGRTKSISSRNGF
SNGQASYKIFRIEKGKI
YKIFRIEKGKIVKSVEM
DVFVIREPFISCSHLE
GAASYKIFKIEKGKVTK
DCIRPCFWVELVRGLPR

FWVELVRGLPRENTTIW

MHC tetramer/multimer
staining
MHC tetramer/multimer
staining
MHC tetramer/multimer
staining
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staining
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MHC tetramer/multimer
staining
MHC tetramer/multimer
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HLA-DRB1*0404

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*0701

HLA-DRB1*1101

HLA-DRB1*1101

HLA-DRB1*1101

HLA-DRB1*1101
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NA
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NA
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NA
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Influenza A virus (A/New York/384/2005(H3N2))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/California/04/2009(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
Influenza A virus (A/New Caledonia/20/1999(H1N1))
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