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1 AAFEDLRVLSFIRG H3N2 NP HLA-B37 HUMAN 93 93 93 93 93 93 93 93 93 93 100 93 93 93 93 93 93
2 ADLKSTQAAIDQING H3N2 HA MOUSE 67 60 60 60 60 60 60 100 100 33 100 100 93 93 100 53 53
3 AELLVALEN H3N2 HA H-2-IAD MOUSE 56 89 89 89 89 89 89 100 100 44 100 100 89 100 100 78 78
4 AELLVALENQHTIDL H3N2 HA H-2-B CLASS I MOUSE 33 67 67 67 67 67 67 100 100 33 100 93 93 100 100 60 60

5 AGFIENGWEGMVDGWYGFRHQNSEGT
GQAADLKS H3N2 HA HUMAN 71 74 71 71 71 71 71 100 100 29 97 100 100 100 97 62 68

6 AHKSCLPACVYGPAV H3N2 NP MOUSE 100 100 100 93 93 100 93 100 100 100 100 100 100 100 100 93 93

7 AIMDKNIIL H1N1;H3N2 NS1
HLA-A*0201;HLA-
A*020101;HLA-

A2.1
HUMAN;MOUSE 100 100 100 100 100 100 100 78 78 89 89 78 78 78 89 89 89

8 AIMDKNIML H3N2 NS1 HLA-A2.1 HUMAN 89 89 89 89 89 89 89 89 89 100 100 89 89 89 100 78 78
9 AKNMEYDA H1N1 PB1 MOUSE 100 100 100 100 100 100 100 88 88 88 88 88 88 88 88 88 88
10 ALENQHTIDLTDSEM H3N2 HA H-2-B CLASS I MOUSE 33 47 47 47 47 47 40 100 100 33 100 93 100 100 100 40 40
11 ALNNRFQIKGVEL H3N2 HA H-2-IED MOUSE 38 46 38 46 46 46 46 100 100 38 100 100 100 100 100 54 46
12 ALNNRFQIKGVELKS H3N2 HA MOUSE 33 47 40 47 47 47 47 100 100 33 100 100 100 100 100 53 47

13 ARLGKGYMF H1N1 PB1 H-2-DK;HLA-
B*2705 MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

14 ARSALILRGSVAHK H2N2 NP H-2-S CLASS II MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
15 ARSALILRGSVAHKSCLPACVYGP H2N2;H3N2 NP MOUSE 100 100 100 100 96 100 96 100 100 100 100 100 100 100 100 96 96
16 ASAGQISVQPAFSVQRNLP H3N2 NP H-2-D CLASS II HUMAN;MOUSE 95 89 89 89 89 89 84 95 95 100 100 95 95 95 100 95 95

17 ASCMGLIY H3N2 M1 HLA-B*35;HLA-
B*3501 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

18 ASGRVTVSTKRSQQTV H3N2 HA HUMAN 31 31 31 31 31 31 31 94 100 88 88 100 94 100 94 31 31
19 ASMHECNTKCQT H1N1 HA H-2-IAD MOUSE 75 67 100 75 75 83 100 42 42 42 42 42 42 42 42 58 58

20 ASNENMDAM H3N2 NP H-2-D CLASS I;H-
2-DB MOUSE 78 89 78 89 78 89 78 89 89 89 100 89 89 89 89 78 89

21 ASNENMDAMESSTL H3N2 NP H-2-DB MOUSE 79 86 86 86 79 86 86 93 93 93 100 93 86 86 93 79 79
22 ASNENMDTM H3N2 NP H-2-DB MOUSE 89 78 89 100 78 100 89 100 89 100 89 89 89 89 100 67 78

23 ASNENMETM H1N1;H2N3;H3N
2 NP H-2-B CLASS I;H-

2-DB MOUSE 100 67 100 89 67 89 100 89 78 89 78 78 78 78 89 78 89

24 ASNENMETMESSTLE H3N2 NP H-2-DB MOUSE 93 73 100 87 73 87 100 93 87 93 87 87 80 80 93 80 80
25 ASQGTKRSYEQMETDGERQNATE H3N2 NP HUMAN 100 100 100 96 100 100 91 100 100 100 100 96 96 96 100 96 96
26 ATGLRNVPQIESR H2N2 HA H-2-IED MOUSE 77 69 69 69 69 69 62 62 62 62 62 62 62 62 62 77 77
27 ATGMRNVPEKQTR H3N2 HA H-2-IED MOUSE 62 54 54 54 54 54 54 100 100 100 100 100 100 100 100 54 54

28 ATGMRNVPEKQTRGIFGAIAGFIENGWE
GMVD H3N2 HA HUMAN 72 72 69 69 69 69 69 100 100 25 94 100 100 100 94 53 53

29 ATYQRTRALVRTGMD H3N2 NP MOUSE 100 93 100 93 93 93 100 93 93 93 93 93 100 93 93 100 100
30 AVKGVGTMVMELIRMIKRGINDRN H3N2 NP H-2-D CLASS II HUMAN;MOUSE 100 96 96 96 96 96 100 100 96 100 100 96 96 92 100 96 100

31 AYERMCNIL H1N1;H2N3 NP H-2-D CLASS I;H-
2-KD MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

32 AYERMCNILKGK H1N1 NP H-2-IAD MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
33 AYQKRMGVQMQR H7N1 M1 HLA-DQ HUMAN 100 100 100 100 100 100 100 92 92 100 100 92 92 92 100 100 100
34 CAAMDDFQLIPMISK H3N2 PA MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
35 CKISPLMVAYMLERE H3N2 PB2 H-2-B CLASS I MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 93
36 CPIRGWAI H1N1 NA H-2-DD MOUSE 88 75 100 88 100 100 100 50 50 50 50 50 50 50 50 88 75
37 CPKYVKQNTLKLAT H3N2 HA HLA-DR53 HUMAN 57 50 50 50 50 50 50 100 93 100 100 93 93 93 100 79 79

38 CPKYVKQNTLKLATG H3N2 HA

H-2-B CLASS 
II;HLA-

DRB1*1101;HLA-
DRB1*1301

HUMAN;MOUSE 60 53 53 53 53 53 53 100 93 100 100 93 93 93 100 80 80

39 CPKYVKQNTLKLATGMRNV HA HLA-DRB1*0101 HUMAN 58 53 53 53 53 53 53 100 95 100 100 95 95 95 100 74 74

40 CPKYVKQNTLKLATGMRNVPEKQT H3N2 HA H-2-D CLASS II MOUSE 54 50 50 50 50 50 50 100 96 100 100 96 96 96 100 63 63
41 CPKYVKQNTLKLATGMRNVPEKQTR H3N2 HA HUMAN 56 52 52 52 52 52 52 100 96 100 100 96 96 96 100 64 64
42 CPKYVRSAKLRM H1N1 HA H-2-IED MOUSE 92 100 100 92 92 92 92 50 50 50 50 50 50 50 50 58 58
43 CSQRSKFLLMDALKL H3N2 PA H-2-B CLASS I MOUSE 100 87 100 93 87 100 100 93 93 93 93 93 93 93 93 100 100

44 CTELKLSDY H3N2 NP HLA-A*0101;HLA-
A1 HUMAN 100 89 100 89 89 100 100 100 100 100 100 100 100 100 100 89 100

45 CVNGSCFTV H1N1 NA HLA-A*0201 HUMAN;MOUSE 89 89 89 89 89 89 89 56 56 56 56 56 56 56 56 100 100
46 CYPYDVPDYASLRSLV H3N2 HA HUMAN 50 44 50 44 44 44 50 100 100 94 100 100 100 100 100 44 50
47 CYPYDVPDYASLRSLVASS H3N2 HA HLA-DR HUMAN 47 42 47 42 42 42 47 100 100 95 100 100 100 100 100 37 42

48 CYPYDVPDYASLRSLVASSGTLEFINEDF
NWT H3N2 HA HUMAN 31 28 31 28 28 28 34 97 100 91 91 97 91 94 91 28 31

49 DALLGDPHCDGFQNET H3N2 HA H-2-IAK MOUSE 38 38 38 38 38 38 38 94 88 94 94 94 81 88 100 50 50
50 DALLGDPHCDVFQNET H3N2 HA H-2-IAK MOUSE 38 31 38 31 31 31 38 88 81 88 100 88 75 81 94 50 50
51 DCTLIDALLGDPH H3N2 HA H-2-IAD MOUSE 38 38 38 38 38 38 38 92 92 100 100 92 85 92 100 46 46
52 DDATAGLTHMMIWHS H3N2 NP MOUSE 93 93 100 93 93 100 100 100 100 100 100 100 93 93 100 93 87
53 DFQLIPMISKCRTKE H3N2 PA MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
54 DPRMCSLMQGSTLP H3N2 NP HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
55 DQSLPPNFSSLENFR H3N2 PA MOUSE 100 87 100 93 93 93 100 93 93 93 93 93 93 93 93 100 100
56 DRLRRDQKS H1N1;H3N2 NS1 HLA-DR3 HUMAN 100 100 100 100 100 100 100 89 89 100 100 89 89 89 100 100 100

57 DYASLRSLVASSGTLEFINEGFNWTGVT
QNGGSSAC H3N2 HA HUMAN 22 25 22 22 22 22 25 94 86 92 92 92 89 89 92 22 22

58 DYQGRLCNPLNPFVS H3N2 PB1 MOUSE 100 100 100 100 100 100 93 100 100 100 100 100 93 87 100 100 100
59 EALNNRFQIKGVELKS H3N2 HA MOUSE 38 50 44 50 50 50 50 100 100 38 100 100 100 100 100 56 50
60 EAMEVASQARQMVQA H3N2 M1 MOUSE 100 100 100 100 100 100 87 100 93 100 100 100 93 93 100 100 87
61 EDLTFLARSAL H1N1 NP HUMAN 91 100 100 100 100 91 91 82 82 91 91 82 91 91 91 91 91
62 EEGAIVGEI H1N1;H3N2 NS1 H-2-KK MOUSE 100 100 100 100 100 100 89 100 100 100 100 100 100 89 100 89 100
63 EGIPLYDA H1N1 PA MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
64 EIAERPKVRDQAG H1N1 HA H-2-IAD MOUSE 92 85 100 77 85 92 85 46 46 46 46 46 46 46 46 69 54
65 EITGTMRKLADQSLP H3N2 PA MOUSE 93 93 100 93 93 93 100 93 87 93 93 80 87 87 93 93 93
66 EKYVEDTKIDLWSYN H3N2 HA MOUSE 33 47 47 47 47 47 47 100 100 33 100 100 100 100 100 47 47
67 ELRSRYWAI H1N1;H3N2 NP HLA-B8 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 89 89 100 100 100
68 ELRSRYWAIRTRSG H1N1 NP HLA-B27 100 100 100 100 100 100 100 100 100 100 100 100 93 93 100 100 100

69 ENQHTIDLTDSEMNKLFEKTRKQLRENA
EDMGNGCF H3N2 HA HUMAN 25 50 50 50 50 50 47 97 100 25 97 97 94 94 97 53 53

70 ENSFEQITFMQALHL H3N2 NS2 MOUSE 93 93 100 93 93 93 93 93 93 93 93 93 93 93 93 93 93
71 EQTSLYVQASGRVTV H3N2 HA H-2-B CLASS II MOUSE 47 33 33 33 33 33 47 87 87 93 100 87 73 73 100 40 40
72 ERELVRKTR H1N1 PB2 H-2-D CLASS I MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
73 ERRNKYLEEHPSAGKDPKKT H3N2 NP HLA-DR1 HUMAN 100 100 100 100 100 100 100 95 95 95 100 95 95 95 95 95 95
74 EVHIYYLEKANKIKS H3N2 PA MOUSE 100 100 100 100 100 100 100 100 100 100 93 100 100 100 100 100 93
75 EVSHCRATEYIMKGV H3N2 PA MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

76 FEANGNLI H1N1;H1N2 HA H-2-KK;MAMU-
A*11 MOUSE 88 100 100 100 100 100 88 63 50 63 63 50 50 50 63 75 75

Table 7. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1
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Table S4. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1

77 FEDLRVLS H3N2 NP HLA-B37 HUMAN 88 88 100 88 88 88 88 88 88 88 100 88 88 88 88 88 88

78 FEDLRVLSF H11N6 NP H-2-KK;HLA-B44 89 89 100 89 89 89 89 89 89 89 100 89 89 89 89 89 89

79 FERFEIFPK H1N1 HA H-2-IED MOUSE 89 100 100 100 100 100 89 44 44 56 56 44 44 44 56 56 56
80 FERFEIFPKE H1N1 HA H-2-D CLASS II MOUSE 80 100 100 100 100 100 90 40 40 50 50 40 40 40 50 50 50

81 FESTGNLI H2N2 HA H-2-KK;MAMU-
A*11 MOUSE 88 75 75 75 75 75 88 63 75 63 63 75 75 75 63 75 75

82 FFPSSSYRRPVGISS H3N2 PB1 H-2-KB MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
83 FITEGFTWTGVTQNGGSNAC H3N2 HA H-2-IAK MOUSE 30 35 30 30 35 30 30 80 65 95 100 75 70 65 95 30 30
84 FNKACELTDSSWIEL H3N2 PA MOUSE 100 93 100 93 93 93 100 93 93 93 93 93 93 93 93 100 100
85 FSVIFDRL H1N1;H3N2 NS1 H-2-KB MOUSE 100 100 100 100 100 100 100 100 100 88 100 100 100 88 100 88 100

86 FVERSKAYSNCYPYDV H3N2 HA HLA-DRB1*0701 HUMAN 31 31 31 31 31 31 31 94 100 94 94 88 100 100 94 31 31

87 FVFTLTVPSER H1N1 M1 HLA-DR4 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
88 FWRGENGRKTRIAYE H3N2 NP MOUSE 93 100 100 100 100 100 93 93 93 93 93 93 93 93 93 93 93

89 FWRGENGRKTRSAYERMCNILKGK H3N2 NP H-2-D CLASS 
II;HLA-DR1 HUMAN;MOUSE 92 96 96 96 96 96 92 100 100 96 100 100 100 100 96 92 92

90 FYIQMCTEL H1N1;H2N3 NP H-2-D CLASS I;H-
2-KD MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

91 GACPRYVKQNTLKLAT H3N2 HA
HLA-

DRB1*0401;HLA-
DRB1*0701

HUMAN 50 44 44 44 44 44 44 94 100 94 94 100 100 100 94 69 69

92 GACPRYVKQNTLKLATGMRNV H3N2 HA HLA-DR HUMAN 52 48 48 48 48 48 48 95 100 95 95 100 100 100 95 67 67
93 GAKPEEMSFQGRGVFELSDEKAANP H3N2 NP HUMAN 76 84 80 84 80 84 76 88 88 84 100 88 88 88 88 80 80
94 GDDATAGLTHMMIWH H3N2 NP MOUSE 93 93 100 93 93 100 100 100 100 100 100 100 93 93 100 93 87

95 GDPHCDGFQCKEWDLFVERSKAYSNCY
PYDVPDYAS HA HUMAN 22 22 22 19 19 22 22 89 97 83 86 86 92 97 89 22 22

96 GEISPLPSL H3N2 NS1 HLA-B44;MAMU-
A*11 100 100 100 100 100 100 100 89 89 100 100 89 89 89 89 100 100

97 GENMAPEKVDFDDCK H3N2 PA MOUSE 100 100 100 100 100 100 100 87 87 87 87 87 87 87 87 93 93

98 GERQNATEI H1N1 NP H-2-DB;HLA-B44 MOUSE 100 100 100 89 100 100 100 100 100 100 100 89 89 89 100 100 100

99 GGLPFSLL H1N1 H-2-KB 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63

100 GILGFVFTL H1N1;H3N2;H5N
1 M1

HLA-A*0201;HLA-
A*020101;HLA-
A*0203;HLA-
A*0206;HLA-
A2;HLA-A2.1

HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

101 GILGFVFTLT H1N1 M1 HLA-A*0201;HLA-
A2 HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

102 GILGFVFTLTV H3N2 M1 HLA-A2;HLA-
AW69 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

103 GIPLYDAI H1N1 PA H-2-KB 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
104 GKICNNPHRILDGIDCTLID H3N2 HA H-2-K CLASS II MOUSE 30 30 30 30 30 30 30 75 75 95 100 75 70 70 100 30 30
105 GKLSTRGVQIASNEN H3N2 NP MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 93
106 GKNTDLEVLMEWLKTRPILS H1N1 M1 HLA-A2 HUMAN 95 95 100 95 95 95 100 95 95 95 95 95 95 95 95 95 95
107 GLRISSSFSFGGFTF H3N2 PB2 MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

108 GNGCFKIYHKCDNACI H3N2 HA
HLA-

DRB1*0101;HLA-
DRB1*0701

HUMAN 31 69 75 69 69 69 75 100 100 31 100 100 100 100 100 75 75

109 GPAVASGYDFEKEGYSLVG H3N2 NP HUMAN 95 100 95 95 100 95 89 95 95 100 100 95 95 89 100 89 89
110 GPLKAEIAQRLE M1 HLA-DR1 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 92

111 GRICDSPHRILDGKNCTLIDALLGDPHCD
GFQCK HA HUMAN 24 24 24 24 24 21 24 94 97 76 76 94 85 91 79 26 26

112 GRIQDLEKYVEDTKIDLWS H3N2 HA HLA-DR HUMAN 32 37 37 37 37 37 37 100 100 32 100 100 100 100 100 42 42
113 GSNACKRGPGSGFFS H3N2 HA MOUSE 40 40 40 40 40 40 33 67 60 87 100 60 53 53 93 40 40
114 GTGQAADLKSTQAAI H3N2 HA MOUSE 73 73 73 73 73 73 73 100 100 33 100 100 100 100 100 53 67
115 GTMVMELIRMIKRG H2N2 NP MOUSE 100 93 93 93 93 93 100 100 100 100 100 100 100 93 100 100 100
116 GWKEPNVVKPHEKGI H3N2 PA MOUSE 100 87 100 87 87 93 100 87 87 87 87 87 87 87 87 80 93
117 GYEEFTMV H1N1 PB2 H-2-KB 100 100 100 88 100 100 100 100 100 100 100 100 100 100 100 100 100
118 GYKDWILWI H3N2 HA H-2-D CLASS I MOUSE 56 56 56 56 56 56 56 100 100 56 100 100 100 100 100 56 56
119 HEKGINPNYLLSWKQ H3N2 PA MOUSE 93 93 100 93 93 100 100 93 93 100 100 93 93 93 100 93 93

120 HHPSTDRDQTSLYVRASGRVTVSTKRS
QQTVTPNI H3N2 HA HUMAN 43 34 37 34 34 34 37 86 89 80 80 83 80 83 86 34 34

121 HNTNGVTAACSHE H1N1 HA H-2-IAD MOUSE 62 54 69 69 54 62 69 38 38 38 38 38 38 38 38 38 38
122 HRILDGIDCTLIDALLGDPHC H3N2 HA H-2-IAD MOUSE 33 29 33 29 29 29 33 90 90 95 100 90 81 86 100 38 38
123 HTIDLTDSEMNKLFE H3N2 HA MOUSE 40 40 40 40 40 40 40 100 100 40 100 93 100 100 100 40 40

124 IAPRGYFKIRNGKSSIMRSDAPIGTCSSE
CIT H3N2 HA HUMAN 31 28 25 25 25 25 25 97 97 91 88 97 91 91 91 31 31

125 IASNENMDAMESSTLE H2N2 NP MOUSE 81 88 88 88 81 88 88 94 94 94 100 94 88 88 94 81 81
126 IASNENMETMESSTLE H1N1 NP H-2-DB MOUSE 94 75 100 88 75 88 100 94 88 94 88 88 81 81 94 81 81

127 IEGGWTGMI H1N1 HA H-2-KK;MAMU-
A*11 MOUSE 100 89 100 100 100 100 100 67 67 67 78 67 67 67 78 78 78

128 IGSIRNGTYDHDVYRDEALNNRFQIKGVE
LKSGYKD H3N2 HA HUMAN 22 42 42 42 42 42 44 100 100 22 94 100 100 100 100 44 44

129 IHHPSTNQEQTSLYVQAS H3N2 HA H-2-IAD MOUSE 50 33 39 33 33 33 50 72 67 89 94 67 61 61 89 44 50
130 ILAIYSTVASSL H1N1 HA H-2-KD MOUSE 42 100 100 100 100 100 100 42 42 42 42 42 42 42 42 92 92
131 ILRGSVAHK H3N2 NP HLA-A3 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
132 ILTGNSSLCPIRGWAIYSKDN H1N1 NA H-2-IED MOUSE 95 76 100 86 86 90 95 38 38 38 38 38 38 38 38 86 81
133 INDRNFWRGENGRKT H3N2 NP H-2-B CLASS II MOUSE 93 100 100 100 100 100 93 100 100 100 100 100 100 100 100 93 93
134 INSNGNLIAPRGYFK H3N2 HA H-2-B CLASS II MOUSE 47 53 60 53 53 53 47 100 93 100 100 93 93 93 100 53 53
135 INSNGNLIAPRGYFKMRTGKSS H3N2 HA H-2-IEK MOUSE 41 45 50 45 45 45 41 95 91 100 100 91 86 86 100 41 41
136 IRGWAIYSKDNSIRI H1N1 NA H-2-IED MOUSE 87 87 100 93 93 100 87 67 67 67 67 67 67 67 67 93 87
137 IRPNENPAHKSQLVW H3N2 NP H-2-B CLASS II MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 100

138 ISPLMVAYM H2N2;H3N2 PB2
H-2-D CLASS I;H-

2-DB;H-2-
KB;MAMU-A*01

MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 89

139 ITYGACPKYVKQNTL H3N2 HA MOUSE 53 53 53 53 53 53 53 100 93 100 100 93 93 93 100 67 67
140 ITYSSSMMWEINGPE H3N2 PB2 MOUSE 93 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
141 IWHSNLNDTTYQRT H3N2 NP HUMAN 93 100 93 100 100 100 93 100 100 100 100 100 93 100 100 93 93
142 IYATVAGSL H2N2 HA H-2-KD MOUSE 56 78 78 78 78 78 78 44 44 44 44 44 44 44 44 78 78

143 IYSTVASSL H1N1 HA H-2-D CLASS I;H-
2-KD MOUSE 44 100 100 100 100 100 100 56 56 56 56 56 56 56 56 100 100
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Table S4. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1

144 IYSTVASSLVL H1N1 HA H-2-KD;HLA-B37 MOUSE 36 100 100 100 100 100 100 55 55 55 55 55 55 55 55 91 91

145 IYWTIVKPGDILLINS H3N2 HA
HLA-

DRB1*0101;HLA-
DRB1*0701

HUMAN 38 38 44 38 38 38 38 100 100 94 88 100 100 100 94 44 44

146 IYWTIVKPGDILLINSTGNLIAPRGYFKIRN H3N2 HA HUMAN 45 42 48 42 42 42 45 94 97 87 84 97 97 97 87 45 45

147 KEIGNGCFEF H1N1 HA H-2-DB;MAMU-
A*11 40 100 100 100 100 100 100 50 50 40 50 50 50 50 50 90 90

148 KEVNARIEPFLKTTP H3N2 PA MOUSE 100 100 100 100 100 100 93 93 93 100 93 93 87 93 100 100 100
149 KFLLMDALKLSIEDP H3N2 PA MOUSE 100 93 100 100 93 100 100 100 100 100 100 100 100 100 100 100 100
150 KGEIRRIWRQANNG H3N2 NP HUMAN 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93

151 KGILGFVFTLTV H1N1;H2N2 M1 HLA-A*02;HLA-
A*0201;HLA-A2 HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

152 KGVELKSGYKDWILWISFAISCFLLCVVL
LGFIM H3N2 HA HUMAN 24 35 35 35 35 35 35 100 100 26 100 100 97 100 100 24 24

153 KIDLWSYNAELLVALE H3N2 HA

HLA-
DRB1*0101;HLA-
DRB1*0701;HLA-
DRB1*1302;HLA-

DRB1*1501

HUMAN 31 69 69 69 69 69 69 100 100 31 100 100 94 100 100 63 63

154 KIDLWSYNAELLVALENQHTI H3N2 HA HLA-DR HUMAN 24 62 62 62 62 62 62 100 100 29 100 95 95 100 100 57 57

155 KIYHKCDNACIGSIRN H3N2 HA HLA-DRB1*0701 HUMAN 38 50 63 50 50 50 63 100 100 31 94 100 100 100 100 56 63

156 KLKNSYVNKKGK H1N1 HA H-2-IED MOUSE 75 58 100 58 58 58 83 42 50 42 42 50 50 50 42 42 42
157 KLSTRGVQIASNEN H1N1 NP HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 93
158 KQNTLKLATGMRNVP H3N2 HA MOUSE 47 40 40 40 40 40 40 100 100 100 100 100 100 100 100 67 67
159 KQYDSDEPELRSLAS H3N2 PA MOUSE 100 87 100 93 93 93 100 93 93 93 93 93 93 93 93 93 87
160 KRMGVQMQR H7N1 M1 HLA-DP HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

161 KRYGPALSI H3N2 PB2 HLA-B*27052/KB MOUSE 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 100 100

162 KTGGPIYKR H3N2 NP HLA-A68;HLA-
AW68 HUMAN 89 100 89 100 100 100 89 89 100 100 100 100 100 89 100 89 89

163 KTGGPIYRRVNGKWM H3N2 NP MOUSE 87 80 100 87 80 87 87 93 87 87 87 87 80 93 87 80 80
164 KYVKQNTLKL H3N2 HA H-2-IED MOUSE 50 50 50 50 50 50 50 100 90 100 100 90 90 90 100 70 70

165 LEFINEDFNWTGVAQDGGSYACKRGSV
NSF H3N2 HA HUMAN 23 23 23 23 23 23 23 87 90 73 67 87 67 73 67 27 27

166 LEFITEGFTWTGVTQNGGSNA H3N2 HA H-2-IAK MOUSE 29 29 29 29 29 29 29 81 67 95 100 76 71 67 95 29 29
167 LEFITEGFTWTGVTQNGGSNAC H3N2 HA H-2-IAK MOUSE 27 32 27 27 32 27 27 82 68 95 100 77 73 68 95 27 27
168 LELRSRYWA NP HLA-B44 100 100 100 100 100 100 100 100 100 100 100 100 89 89 100 100 100
169 LELRSRYWAI NP HLA-B44 100 100 100 100 100 100 100 100 100 100 100 100 90 90 100 100 100

170 LELRSRYWAIRTRSGGNTNQQRAS H3N2 NP H-2-D CLASS 
II;HLA-DR4 HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 96 96 100 100 100

171 LENFRAYVDGFEPNG H3N2 PA MOUSE 100 93 100 100 100 100 100 100 100 100 100 100 100 100 100 93 100
172 LENLQAYQKR H7N1 M1 HLA-DQ HUMAN 90 100 100 100 100 100 100 90 90 100 100 90 90 90 100 90 100
173 LGLDIETATRAGKQIVERI H1N1 NS1 H-2-KD MOUSE 100 84 100 79 84 84 100 79 74 74 84 74 74 74 74 84 100
174 LIDALLGDP H3N2 HA H-2-IAD MOUSE 44 44 56 44 44 44 56 100 100 100 100 100 100 100 100 44 44

175 LIEKTNEKFHQIEKEFSEVEGRIQDLEKYV
EDTKI H3N2 HA HUMAN 26 40 40 40 40 40 40 97 100 26 97 100 97 100 97 37 37

176 LKGKFQTAAQRAMMDQVRES H3N2 NP HUMAN 100 95 95 100 100 100 90 100 100 100 100 100 95 95 100 100 100
177 LKLATGMRNVPEKQT H3N2 HA MOUSE 53 47 47 47 47 47 47 100 100 100 100 100 100 100 100 53 53
178 LKTTPRPLRLPNGPP H3N2 PA MOUSE 93 87 100 87 87 87 87 80 87 80 87 80 80 87 80 93 93
179 LKYNGIITETI H1N1 NA H-2-IAD;H-2-KD MOUSE 91 100 100 100 100 100 100 36 36 36 36 36 45 36 36 91 91
180 LLCVVLLGFIMWACQKGNIRCNICI H3N2 HA HUMAN 24 40 40 40 40 40 40 100 100 24 96 100 96 100 100 36 24
181 LLQNSQVYSLIRPNE H3N2 NP MOUSE 100 93 100 93 93 93 100 100 100 100 100 100 100 100 100 87 93
182 LPACVYGPAVASGYD H3N2 NP H-2-B CLASS II MOUSE 100 100 100 93 93 93 93 93 93 100 100 93 93 87 100 93 93
183 LPFDKPTIM H3N2 NP HLA-B*3501 HUMAN 67 89 78 89 89 89 89 78 67 89 100 67 67 67 89 67 67
184 LPFDKSTIM H3N2 NP HLA-B*3501 HUMAN 67 89 78 89 89 89 78 89 78 100 89 78 78 78 100 67 67
185 LPFDRTTVM H1N1 NP HLA-B7 67 78 100 78 78 78 78 78 67 67 67 67 67 67 67 67 67
186 LPFEKSTVM H3N2 NP HLA-B*3501 HUMAN 67 67 67 67 67 67 56 89 100 78 67 100 100 100 78 67 67
187 LPRRSGAAGAAVKG H3N2 NP HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 100
188 LRGSVAHKSCLPACV H3N2 NP MOUSE 100 100 100 100 93 100 100 100 100 100 100 100 100 100 100 100 100
189 LRSRYWAI H3N2 NP HLA-B*2702 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 88 88 100 100 100
190 LRVLSFIRGTKVSPRGKLSTRG H3N2 NP HUMAN 86 86 91 86 86 91 91 95 95 95 100 95 95 95 95 82 82
191 LSLRNPILV H1N1 PB1 H-2-DB;H-2-KB MOUSE 56 44 44 44 44 44 44 44 44 44 44 44 44 44 44 56 56
192 LSQMSKEVNARIEPF H3N2 PA MOUSE 100 100 100 100 100 100 100 93 93 100 93 93 93 93 100 100 100
193 LSSRISIYWTIVKPGDVLVI H3N2 HA H-2-IEK MOUSE 35 40 40 40 40 40 35 85 90 95 100 90 85 85 95 40 40
194 LSWKQVLAELQDIEN H3N2 PA MOUSE 93 87 100 93 93 100 100 100 93 100 100 93 87 93 100 93 93
195 LTKGILGFVFTLTVPSERG H2N2 M1 HLA-A2.1 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

196 LVKTITNDQIEVTNATELVQSSSTGRICDS
PHRIL H3N2 HA HUMAN 23 23 23 23 23 23 23 100 100 91 89 100 91 97 91 26 26

197 LYEKVKSQL H1N1 HA H-2-KD MOUSE 44 100 100 100 100 100 100 56 56 44 56 56 56 56 56 67 67
198 LYIWGIHHPSTNQEQTSLYVQAS H3N2 HA H-2-IAD;H-2-IED MOUSE 52 39 43 39 39 39 52 78 74 91 96 74 70 70 91 48 52
199 LYIWGVHHPSTNQEQTSLYVQAS H3N2 HA H-2-IAD MOUSE 57 43 39 43 43 43 57 83 78 96 100 78 74 74 96 52 48
200 LYQNVGTYV H2N2 HA H-2-KD MOUSE 67 56 56 56 56 56 56 56 56 56 56 56 56 56 56 67 67
201 LYQNVGTYVS H2N2 HA H-2-KD 70 50 60 50 50 50 60 50 50 50 50 50 50 50 50 70 70
202 MELVRMIKRGINDRN H3N2 NP MOUSE 93 87 100 87 87 87 93 93 93 93 93 93 93 87 93 93 93
203 METMESSTLELRSRY H3N2 NP MOUSE 93 73 100 87 73 87 100 93 87 93 87 87 73 73 93 80 80
204 MGLIYNRM H1N1;H2N2 M1 H-2-KB MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
205 MIKRGINDRNFWRGE H3N2 NP H-2-B CLASS II MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 93 100 100 100
206 MLIIW H2N2 HA H-2-M3 MOUSE 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
207 MMIWHSNLNDATYQR H3N2 NP H-2-B CLASS II MOUSE 100 87 100 87 87 93 100 93 93 93 93 93 100 93 93 100 93
208 MRTFFGWKEPNVVKP H3N2 PA MOUSE 100 93 100 93 93 93 100 87 80 87 87 87 73 73 87 73 87
209 MRTGKSSIMRSDAPI H3N2 HA H-2-B CLASS II MOUSE 47 40 40 40 40 40 40 93 93 100 100 93 87 87 100 40 40
210 MVLSAFDERRNKYLE H3N2 NP MOUSE 100 100 100 100 100 100 100 93 93 93 100 93 93 93 93 93 93
211 NACIESIRNGTYDHD H3N2 HA MOUSE 33 60 67 60 60 60 67 93 93 33 93 93 93 93 93 60 67
212 NAYVSVVTSNYNRRF H1N1 HA H-2-IAD MOUSE 73 80 100 87 80 93 87 33 33 33 33 33 33 33 33 47 47
213 NCTLIDALLGDPH H3N2 HA H-2-IAD MOUSE 38 38 38 38 38 38 46 100 100 92 92 100 92 100 92 38 38
214 NDKPFQNVNRITYGAC H3N2 HA HLA-DR HUMAN 44 50 44 50 50 44 44 94 100 94 94 94 100 100 94 38 38
215 NETWDLFVERSKAFSNC H3N2 HA H-2-IAD MOUSE 29 29 29 29 29 29 29 94 82 100 100 88 82 82 100 29 29
216 NFSVIFDR H1N1 NS1 MOUSE 100 100 100 100 100 100 100 100 100 88 100 100 100 88 100 88 100
217 NGRKTRIAYERMCNI H3N2 NP MOUSE 93 100 100 100 100 100 93 93 93 93 93 93 93 93 93 93 93
218 NGYIEGKL H1N1 PA H-2-KB 100 100 100 100 100 100 100 88 88 88 100 88 88 88 88 88 88
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Table S4. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1

219 NNPHRILDGIDC H3N2 HA H-2-IAK MOUSE 42 42 42 42 42 42 42 67 67 92 100 67 58 58 100 42 42
220 NPAHKSQLVWMACHS H3N2 NP MOUSE 100 93 100 93 93 93 100 100 100 93 93 100 100 100 93 100 100

221 NSEGTGQAADLKSTQAAIDQINGKLNRLI
EKTNEKFH H3N2 HA HUMAN 22 54 54 54 54 54 54 97 100 22 97 100 95 97 97 43 49

222 NSNGNLIAPRGYFKMRTGKS H3N2 HA H-2-IEK MOUSE 40 45 50 45 45 45 40 95 90 100 100 90 85 85 100 40 40
223 NVKNLYEKVK H1N1 HA HLA-A*11 40 100 100 100 100 100 100 40 40 40 40 40 40 40 40 80 80
224 NVVKPHEKGINPNYL H3N2 PA MOUSE 100 87 100 87 87 93 100 80 80 87 87 80 80 80 87 87 93
225 NYFTSEVSHCRATEY H3N2 PA MOUSE 93 93 100 93 93 93 93 93 93 93 93 93 93 93 93 93 93

226 PIGTCSSECITPNGSIPNDKPFQNVNRITY
GAC H3N2 HA HUMAN 42 45 39 42 42 39 42 97 100 94 91 97 94 94 94 39 39

227 PKKTGGPIYKRVD H3N2 NP HUMAN 85 100 85 100 100 100 92 92 92 100 100 92 100 92 100 85 85
228 PKYVKQNTLKLA HA HLA-DR1 HUMAN 50 42 42 42 42 42 42 100 92 100 100 92 92 92 100 75 75

229 PKYVKQNTLKLAT H3N2 HA

H-2-IED;HLA-
DR1;HLA-
DR4;HLA-
DR7;HLA-

DRB1*0101;HLA-
DRB1*010101;H

LA-
DRB1*0102;HLA-
DRB1*0301;HLA-
DRB1*0302;HLA-
DRB1*0401;HLA-
DRB1*0402;HLA-
DRB1*040301;H

LA-
DRB1*0405;HLA-
DRB1*07;HLA-

DRB1*0701;HLA-
DRB1*0901;HLA-
DRB1*1101;HLA-
DRB1*1102;HLA-
DRB1*1103;HLA-

DRB1*11

HUMAN;MOUSE 54 46 46 46 46 46 46 100 92 100 100 92 92 92 100 77 77

230 PKYVKQNTLKLATG H3N2 HA MOUSE 57 50 50 50 50 50 50 100 93 100 100 93 93 93 100 79 79
231 PKYVRSAKLRMVT HA H-2-IED 85 100 100 92 92 92 92 46 46 46 46 46 46 46 46 54 54

232 PLKAEIAQRLEDV H7N7 M1
HLA-

DRB1*0101;HLA-
DRB1*010201

HUMAN 100 92 100 100 100 100 100 100 100 100 100 100 100 100 100 100 92

233 PNENPAHKSQLVWMACNS H3N2 NP HUMAN 94 100 94 100 100 100 94 94 94 100 100 94 94 94 100 89 94
234 PNFSSLENFRAYVDG H3N2 PA H-2-DB MOUSE 100 87 100 93 93 93 100 93 93 93 93 93 93 93 93 100 100
235 PNGPPCSQRSKFLLM H3N2 PA MOUSE 93 87 100 87 87 93 93 87 93 87 87 87 93 93 87 93 93
236 PNGYIEGK H1N1 PA MOUSE 100 100 100 100 100 100 100 88 88 88 100 88 88 88 88 88 88
237 PRMCSLMQGSTLPRR H3N2 NP H-2-B CLASS I MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
238 PSFDMSNEGSYFFGDNAEEYDN H3N2 NP HUMAN 100 100 100 100 100 100 100 100 100 100 95 100 32 95 100 100 32
239 PSTNQEQTSLYVQAS H3N2 HA H-2-B CLASS II MOUSE 47 33 33 33 33 33 47 73 67 93 100 67 60 60 93 40 40
240 QDLEKYVEDTKIDLWS H3N2 HA HUMAN 31 38 38 38 38 38 38 100 100 31 100 100 100 100 100 38 38

241 QDLEKYVEDTKIDLWSYNAELLVALENQ
HTIDLTDS H3N2 HA HUMAN 25 56 56 56 56 56 53 100 100 25 100 97 97 100 100 53 53

242 QKLPGNDNSTATLCLGHHAVPNGTLVKT
ITNDQIE H3N2 HA HUMAN 23 23 23 23 23 23 23 97 100 97 94 100 97 97 94 23 23

243 QMVQAMITIGTHPSS H3N2 M1 MOUSE 93 87 93 87 87 87 93 87 87 87 87 87 87 87 87 93 87

244 QNVNRITYGACPRYVKQNTLKLATGMRN
VPEKQT H3N2 HA HUMAN 47 47 44 47 47 44 44 94 100 94 94 97 100 100 94 50 50

245 QVYSLIRPNENPAHK H3N2 NP H-2-B CLASS II MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 87 93
246 RASVGKMIDGIGRFY H3N2 NP HUMAN 87 87 93 93 93 100 100 100 100 100 93 100 93 100 100 80 80
247 RATEYIMKGVYINTA H3N2 PA H-2-B CLASS II MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
248 RELILYDKEEIRRIW H3N2 NP MOUSE 100 93 100 93 93 93 100 93 93 93 93 93 93 93 93 100 100

249 RENAEDMGNGCFKIYHKCDNACIGSIRN
GTYDH H3N2 HA HUMAN 21 58 64 58 58 58 64 100 100 27 94 100 100 100 100 64 67

250 RFYIQMCTEL H1N1 NP H-2-D CLASS I MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
251 RGEETIEERFEITGT H3N2 PA MOUSE 100 100 100 100 100 100 100 93 87 100 100 80 87 87 100 100 93
252 RGLQRRRFVQNALNGNG H1N1 M1 HLA-A2 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
253 RGVQIASNENMETME H3N2 NP H-2-DB MOUSE 93 73 100 87 73 87 100 93 87 93 87 87 80 80 93 80 87
254 RIAYERMCNILKGKF H3N2 NP H-2-B CLASS I MOUSE 100 100 100 100 100 100 100 93 93 93 93 93 93 93 93 100 100
255 RIEPFLKTTPRPLRL H3N2 PA MOUSE 100 93 100 93 93 93 93 80 80 87 87 80 73 80 87 100 100

256 RKLKREITF H3N2 M1
SAOE-

G*02;SAOE-
G*12

COTTON-TOP 
TAMARIN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 78 89

257 RLEDVFAGK M1 HLA-A1;HLA-A3 HUMAN 100 89 100 100 100 100 100 100 100 100 100 100 100 100 100 100 89

258 RLIQNSLTI H1N1;H2N2;H3N
2 NP H-2-DB;HLA-

A*0201 MOUSE 89 100 100 100 100 100 100 100 100 100 100 100 100 100 100 89 89

259 RLIQNSLTIERMVLS H2N2 NP MOUSE 93 100 100 100 100 100 100 100 100 100 100 100 93 93 100 93 93
260 RLIQNSLTIERMVLSAFDERRNK H3N2 NP H-2-D CLASS II MOUSE 96 100 100 100 100 100 100 96 96 96 100 96 91 91 96 91 91
261 RMCNILKGKFQTAAQ H3N2 NP MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
262 RNGPMTNTVHYPKIY H3N2 PB2 MOUSE 80 73 100 87 73 87 87 87 87 87 87 87 80 80 80 80 73
263 RNLPFDRTTIMAAFN H3N2 NP MOUSE 80 87 100 87 87 87 87 73 67 80 80 67 67 67 80 80 80
264 RPLRLPNGPPCSQRS H3N2 PA MOUSE 93 80 100 80 80 87 93 73 80 73 80 73 80 80 73 93 93

265 RRATAILRK H3N2 PB2 HLA-B*27052/KB MOUSE 100 89 100 89 89 89 100 89 89 89 89 89 89 89 89 100 100

266 RRSFEIKKL H3N2 PB1 HLA-B*27052/KB MOUSE 100 100 100 100 100 100 100 89 89 89 89 89 89 89 89 89 89

267 RRSGAAGAAVK H1N1;H3N2 NP HLA-B27 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 91 100
268 RSALILRGSVAHKSC H3N2 NP MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
269 RSAYERMCNILKGK H2N2 NP MOUSE 93 93 93 93 93 93 93 100 100 93 100 100 100 100 93 93 93
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Table S4. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1

270 RSDAPIDTCISECITPNGSI H3N2 HA H-2-IAK MOUSE 50 50 40 45 45 45 45 90 90 95 100 90 85 85 95 35 35
271 RSLASWIQNEFNKAC H3N2 PA MOUSE 93 87 100 93 93 93 100 93 93 93 93 93 93 93 93 100 93

272 RSQQTVTPNIGSRPWVRGQSSRISIYWT
IVKPGDIL H3N2 HA HUMAN 42 44 44 47 47 47 42 89 94 89 86 92 89 92 92 44 42

273 RSYLIRAL H1N1;H2N2 PB1 H-2-KB MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 88 88 100 88 88

274 RTFSFQLI H1N1;H3N2 NS2 H-2-KB;MAMU-
A*02 MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 88

275 RTGMDPRMCSLMQGS H3N2 NP MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
276 RTLYQNVGTYV H2N2 HA H-2-KD MOUSE 55 45 45 45 45 45 45 45 45 45 45 45 45 45 45 55 55

277 RTLYQNVGTYVSVGTSTLNK H2N2 HA H-2-D CLASS I;H-
2-KD MOUSE 55 40 50 40 35 40 45 30 30 30 30 30 30 30 30 70 70

278 RVDGKWMRELVL H3N2 NP HUMAN 83 92 83 100 92 100 83 100 83 100 100 83 92 100 100 75 75
279 RYWAIRTR H3N2 NP HLA-B*2705 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 88 88 100 100 100
280 SAAFEDLR H3N2 NP HLA-DQW5 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
281 SAAFEDLRVLSFIKG H1N1 NP HLA-B37 HUMAN 87 87 100 87 87 87 87 87 87 87 93 87 87 87 87 87 87
282 SAAFEDLRVLSFIRG H3N2 NP HLA-B37 HUMAN 93 93 93 93 93 93 93 93 93 93 100 93 93 93 93 93 93

283 SCLENFRAYV H3N2 PA H-2-D CLASS I;H-
2-DB MOUSE 90 90 90 100 100 100 90 100 100 100 100 100 100 100 100 90 90

284 SDMRAEIIRMMEG H3N2 NP MOUSE 85 85 85 85 85 85 77 100 100 100 100 100 100 100 100 85 85
285 SDRVMVSPLAVTWWN H3N2 PB2 MOUSE 100 93 100 93 93 100 100 100 100 100 100 100 100 100 100 100 100

286 SDYEGRLI H1N1;H2N3 NP
H-2-K CLASS I;H-

2-KK;MAMU-
A*11

MOUSE 100 88 100 88 88 100 100 100 100 100 100 100 100 100 100 88 100

287 SDYEGRLIQNSLTI H1N1;H3N2 NP
H-2-DB;H-2-

KD;H-2-KK;HLA-
B37

MOUSE 93 93 100 93 93 100 100 100 100 100 100 100 100 100 100 86 93

288 SETQGTEKLTITYSS H3N2 PB2 MOUSE 100 100 100 100 100 100 100 93 93 93 100 93 93 93 93 93 100
289 SFERFEIFPKE H1N1 HA H-2-IED MOUSE 82 100 100 100 100 100 91 36 36 45 45 36 36 36 45 45 45
290 SFYRNVVWLIKK H5N9 HA H-2-D CLASS I MOUSE 75 67 67 67 75 67 75 33 33 42 33 33 33 33 33 92 92
291 SGPDNGAVAV H1N1 NA H-2-DB 100 100 100 90 100 90 90 40 40 40 50 40 40 40 40 100 100

292 SGPLKAEIAQRLE H1N1 M1

HLA-DR1;HLA-
DR7 DW11;HLA-
DRB1*0304;HLA-
DRB1*0405;HLA-
DRB1*0701;HLA-
DRB1*0802;HLA-
DRB1*1101;HLA-
DRB1*1401;HLA-

DRB1*1402

HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 92

293 SGPLKAEIAQRLEDV H1N1 M1 HLA-B37;HLA-
DR1 HUMAN 100 93 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93

294 SGSFVQHPELTGL H1N1 NA MOUSE 100 100 100 100 100 100 100 38 38 38 38 38 38 38 38 92 100
295 SIRNGTYDHDVYRDE H3N2 HA MOUSE 33 53 60 53 53 53 60 100 100 33 93 100 100 100 100 53 60
296 SKAFSNCYPYDVPDYASL H3N2 HA MOUSE 39 33 39 33 33 33 39 100 94 94 100 100 94 94 100 44 39
297 SLVGIDPFKLLQNSQVYSLIRP H3N2 NP HUMAN 95 91 95 95 95 95 95 100 100 100 100 100 100 100 100 91 91
298 SMIEAESSVKEKDMT H3N2 PA MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 93 100 100 93 100

299 SNEGSYFF H3N2 NP SAOE-G*08 COTTON-TOP 
TAMARIN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 88

300 SNLNDATYQRTRALV H3N2 NP MOUSE 100 93 100 93 93 93 100 93 93 93 93 93 100 93 93 100 100
301 SQLVWMACHSAAFED H3N2 NP MOUSE 100 93 100 93 93 93 100 100 100 93 93 100 100 100 93 100 100
302 SRYWAI NP HLA-B8 100 100 100 100 100 100 100 100 100 100 100 100 83 83 100 100 100

303 SRYWAIRTR H1N1;H3N2 NP

HLA-B*08;HLA-
B*2703;HLA-
B*2705;HLA-

B*27052/KB;HLA-
B27

HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 89 89 100 100 100

304 SSFSFGGFTFKRTSG H3N2 PB2 MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 100
305 SSISFCGV H1N1 NA H-2-KB 100 100 100 100 100 100 88 63 63 63 63 63 63 63 63 100 100

306 SSLENFRAYV H1N1;H3N2;H3N
8 PA H-2-DB MOUSE 100 80 100 90 90 90 100 90 90 90 90 90 90 90 90 100 100

307 SSYRRPVGI H1N1;H2N2;H3N
2 PB1 H-2-KB MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

308 STNQEQTSLYVQASGRVTVS H3N2 HA
H-2-B CLASS 

II;H-2-D CLASS 
II;H-2-IAD

MOUSE 40 30 30 25 30 25 40 80 75 95 100 75 65 70 95 30 30

309 SVQRNLPFDKPTIMAAFTGNTEG H2N2;H3N2 NP MOUSE 87 96 87 91 91 91 96 91 87 96 100 87 87 87 96 83 87
310 SVSSFERFEIFPK H1N1 HA H-2-IED MOUSE 92 100 100 100 100 100 92 38 38 38 38 38 38 38 38 38 38
311 SYNAELLVAL H3N2 HA H-2-D CLASS I MOUSE 40 80 80 80 80 80 80 100 100 40 100 100 90 100 100 70 70
312 SYNAELLVALENQHTI H3N2 HA HUMAN 31 69 69 69 69 69 69 100 100 31 100 94 94 100 100 63 63

313 TALANTIEV H1N1;H2N2;H3N
2 PB1 H-2-D CLASS I;H-

2-DB MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 89

314 TELKLSDYEGRLIQNS H3N2 NP MOUSE 100 94 100 94 94 100 100 100 100 100 100 100 100 100 100 94 100
315 TELKLSDYEGRLIQNSLTIER H3N2 NP H-2-D CLASS II MOUSE 95 95 100 95 95 100 100 100 100 100 100 100 95 95 100 90 95
316 TETIKSWRKKILRTQ H1N1 NA MOUSE 80 87 100 93 87 93 93 60 60 53 53 60 67 67 53 80 80
317 TGKICNNPHRILDGIDCTLI H3N2 HA H-2-IAD MOUSE 30 30 30 30 30 30 30 75 75 95 100 75 70 70 100 30 30
318 TGKICNNPHRILDGIDCTLID H3N2 HA H-2-IAK MOUSE 29 29 29 29 29 29 29 76 76 95 100 76 71 71 100 29 29
319 TIMAAFNGNTEGRTS H3N2 NP MOUSE 93 93 100 87 87 87 93 87 87 93 93 87 87 87 93 93 93
320 TKGILGFVFTLTV H1N1 M1 HLA-A2 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
321 TLIDALLG H3N2 HA H-2-IAD MOUSE 50 50 50 50 50 50 50 100 100 100 100 100 100 100 100 50 50
322 TNEKFHQIEKEFSEVE H3N2 HA HUMAN 38 38 38 38 38 38 38 100 100 38 100 100 100 100 100 38 38
323 TNTVHYPKIYKTYFE H3N2 PB2 MOUSE 87 80 100 93 80 93 93 87 87 80 87 87 80 80 80 87 80
324 TRALVRTGMDPRMCS H3N2 NP H-2-B CLASS I MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
325 TREILTKTTVDHMAI H3N2 PB2 MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
326 TRRSQQTIIPNIGSRPWVRGLS H3N2 HA H-2-IAD MOUSE 32 32 32 32 32 32 32 95 91 91 95 86 77 82 95 41 36

327 TSLYVRASGRVTVSTK H3N2 HA
HLA-DR;HLA-

DRB1*0101;HLA-
DRB1*0401

HUMAN 38 38 38 38 38 38 38 94 94 94 88 94 75 75 94 38 38
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Table S4. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1

328 TYQRTRALV H1N1;H2N3;H3N
2 NP

H-2-D CLASS I;H-
2-DB;H-2-
KD;PATR-

A*0901

MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

329 TYQRTRALVRTG H1N1;H3N2 NP H-2-D CLASS I;H-
2-KD MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

330 TYQRTRALVRTGMD H3N2 NP H-2-KD MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

331 TYQRTRALVRTGMDP H1N1;H2N2;H3N
2 NP H-2-KD HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

332 TYVSVGTST H2N2 HA H-2-KD MOUSE 67 56 67 56 56 56 56 44 44 44 44 44 44 44 44 89 89
333 TYVSVGTSTL H2N2 HA H-2-KD MOUSE 60 50 60 50 50 50 50 40 40 40 40 40 40 40 40 90 90
334 VAHKSCLPACVYGP H2N2 NP H-2-S CLASS II MOUSE 100 100 100 100 93 100 93 100 100 100 100 100 100 100 100 93 93

335 VETPIRNEW H1N1 M2 HLA-B27;HLA-
B44 HUMAN 89 67 100 67 67 100 100 67 67 100 100 67 100 67 67 67 89

336 VFPNEVGARILTSE H1N1 PB2 H-2-D CLASS I MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
337 VGLISLILQI H1N1 NA MOUSE 90 70 100 80 80 80 90 50 50 50 50 50 50 50 50 80 60
338 VKILPKDRWTQH H2N2 HA HLA-DRW11 HUMAN 33 33 42 33 33 33 42 42 42 42 42 42 42 42 42 42 42
339 VLAELQDIENEEKIP H3N2 PA MOUSE 100 87 100 93 93 100 100 100 93 100 100 93 87 93 100 93 100

340 VLMEWLKTRPILSPLTKGIL H1N1 M1 HLA-DPB1*0401 HUMAN 95 95 100 95 95 95 100 95 95 95 95 95 95 95 95 95 95

341 VLRGFLIL H1N1 PB2 H-2-KB 100 100 100 100 100 100 100 100 100 100 100 100 88 88 100 100 100
342 VLWGIHHPPNSK H1N1 HA H-2-IED MOUSE 67 75 92 67 67 67 67 50 42 42 42 50 42 42 42 58 67
343 VPNGTLVKTITNDQIEVTNAT H3N2 HA HLA-DR HUMAN 29 29 29 29 29 29 29 100 100 100 95 100 95 95 100 29 29
344 VRESRNPGNAEIEDLIFLARS H3N2 NP H-2-D CLASS II MOUSE 100 95 90 95 95 100 95 95 95 100 100 95 100 100 100 100 100

345 VSDGGPNLY H1N1;H2N2 PB1 HLA-A*0101;HLA-
A1;MAMU-A*02 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

346 VSPLAVTWWNRNGPM H3N2 PB2 MOUSE 93 87 100 87 87 93 93 93 93 100 100 93 93 93 93 93 93
347 VTGLRNIPS H1N1 HA MOUSE 89 100 100 100 100 100 100 56 56 56 56 56 56 56 56 67 67

348 VTGLRNIPSI H1N1 HA H-2-IED;MAMU-
A*02 90 100 100 100 100 100 100 50 50 50 50 50 50 50 50 60 60

349 VTGLRNIPSIQS H1N1 HA H-2-IED MOUSE 92 100 100 100 100 100 92 50 50 50 50 50 50 50 50 50 50
350 VTGLRNIPSIQSR H1N1 HA H-2-IED MOUSE 92 100 100 100 100 100 92 54 54 54 54 54 54 54 54 54 54
351 VTQNGGSNACKRGPG H3N2 HA MOUSE 33 33 33 33 33 33 33 73 60 93 100 67 67 60 93 33 33
352 VTVSTKRSQQTVTPNI H3N2 HA HUMAN 38 31 38 38 38 38 38 88 94 81 81 94 88 94 88 31 31
353 VTWWNRNGPMTNTVH H3N2 PB2 MOUSE 80 73 100 87 73 87 87 93 93 93 93 93 87 87 87 87 80

354 VYQILAIYATVAGSLSLAIMMAG H2N2 HA H-2-D CLASS I;H-
2-KD MOUSE 30 61 57 61 61 61 61 26 26 26 26 26 26 26 26 74 74

355 WGIHHPSTNQEQTSL H3N2 HA MOUSE 60 47 53 47 47 47 67 73 67 87 93 67 60 60 87 60 67
356 WIQNEFNKACELTDS H3N2 PA MOUSE 93 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93
357 WVELIRGRPKEK H1N1 NA MOUSE 83 67 100 83 83 92 75 67 67 67 67 67 67 67 67 100 92

358 YACKRGSVNSFFSRLNWLHKSEYKYPA
LNVTMPNN H3N2 HA HUMAN 37 31 34 34 34 31 34 86 94 74 71 91 77 80 71 31 31

359 YASLRSLVASSGTLEF H3N2 HA HUMAN 38 38 38 38 38 38 38 100 100 94 100 100 100 100 100 44 44

360 YDVPDYASLRSLVASS H3N2 HA
HLA-

DRB1*0101;HLA-
DRB1*0701

HUMAN 38 38 38 38 38 38 38 100 100 94 100 100 100 100 100 38 38

361 YIWGIHHPSTNQEQTSLY H3N2 HA H-2-IED MOUSE 56 44 50 44 44 44 61 78 72 89 94 72 67 67 89 56 61
362 YNIRNLHIPEVCLKW H3N2 PB1 MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

363 YPALNVTMPNNGKFDKLYIWGVHHPSTD
RDQTS H3N2 HA HUMAN 48 42 39 45 45 45 45 85 91 79 82 85 88 91 85 39 36

364 YRRVNGKWM H1N1 NP H-2-DB MOUSE 78 67 100 78 67 78 78 89 78 78 78 78 67 89 78 67 67
365 YRYGNGVWI H1N1 NA H-2-DB 78 89 100 100 100 100 89 44 44 44 44 44 44 44 44 78 78
366 YSLVGIDPFRLLQNS H3N2 NP MOUSE 100 80 100 87 87 87 100 93 93 93 93 93 93 93 93 100 100
367 YTLDEESRARIKTRL H3N2 PA MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 93 100 100
368 YVKQNTLKLATGMRNV H3N2 HA HUMAN 50 44 44 44 44 44 44 100 100 100 100 100 100 100 100 69 69
369 YVQASGRVTVSTRRS H3N2 HA H-2-IAB MOUSE 40 40 40 40 40 40 40 87 87 87 100 87 80 87 93 40 40
370 YVSVGTSTLNK H2N2 HA H-2-KD MOUSE 64 45 64 55 45 55 55 45 45 45 45 45 36 36 45 82 82
371 STNQEQTSLYVQA H3N2 HA H-2-IAD MOUSE 46 38 38 38 38 38 46 69 62 92 100 62 54 54 92 38 38
372 STNQEQTSLYVQAS H3N2 HA H-2-IAD MOUSE 43 36 36 36 36 36 43 71 64 93 100 64 57 57 93 36 36

373 TGKICNNPHRILDGIDCTLIDALLGDPHCD
VFQNETWDL H3N2 HA H-2-K CLASS II MOUSE 21 23 23 21 21 21 21 82 79 92 100 82 74 77 97 31 28

374 AMDSNTLEL H5N1 NP HLA-A2.1/KB MOUSE 78 67 67 67 56 67 67 67 67 67 78 67 67 67 67 89 100
375 ATVAGSL H2N2 HA H-2-KD MOUSE 71 71 71 71 71 71 71 43 43 43 43 43 43 43 43 71 71
376 EDLTFLARS H1N1 NP HUMAN 89 100 100 100 100 89 89 78 78 89 89 78 89 89 89 89 89

377 FMYSDFHFI H1N1 PA
HLA-A*0201;HLA-

A*0202;HLA-
A*0206

HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

378 GIAPLQLGK H1N1 HA HLA-A*0301;HLA-
A11 100 89 100 89 89 100 100 44 44 44 44 44 44 44 44 44 44

379 GIHHPSNSK H1N1 HA HLA-A11 44 56 100 67 67 67 67 67 44 56 56 56 44 56 56 44 56
380 GLISLILQI H1N1 NA HLA-A*0201 89 78 100 89 89 89 89 56 56 56 56 56 56 56 56 78 67
381 GLKGGPSTE H1N1 M2 HLA-A2/KB MOUSE 89 89 100 89 89 89 89 89 89 89 89 89 89 89 89 89 67

382 ILGFVFTLTV H1N1 M1
HLA-A*0201;HLA-
A*020101;HLA-

A*0203
HUMAN;MOUSE 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

383 IRGWAIYS H1N1 NA H-2-IED MOUSE 88 75 100 88 88 100 88 50 50 50 50 50 50 50 50 88 75
384 IYQILAIYSTVASSL H1N1 HA H-2-KD MOUSE 40 93 100 93 93 93 93 33 33 33 33 33 33 33 33 87 93
385 IYQILAIYSTVASSLVL H1N1 HA H-2-KD MOUSE 35 94 100 94 94 94 94 35 35 35 35 35 35 35 35 82 88
386 IYQILAIYSTVASSLVLLVS H1N1 HA H-2-KD MOUSE 30 95 100 95 95 95 95 30 30 30 30 30 30 30 30 70 75
387 IYQILAIYSTVASSLVLLVSLGA H1N1 HA H-2-KD MOUSE 30 96 100 96 96 96 96 30 30 30 30 30 30 30 30 61 65
388 KSMREEYRK H1N1 M2 HLA-A11 HUMAN 89 78 100 78 78 89 89 89 89 89 89 89 89 89 89 78 78
389 MLLRSAIGQV H1N1 PA HLA-A*0201 100 100 100 100 100 100 90 90 90 90 80 90 90 90 90 90 80
390 NETWDLFVERS H3N2 HA H-2-IAD MOUSE 45 45 45 36 45 36 45 91 82 100 100 82 82 82 100 45 36

391 NMLSTVLGV H1N1 PB1
HLA-A*0201;HLA-

A*0206;HLA-
A*6802

HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

392 RMVLASTTAK H1N1 M1 HLA-A*0301;HLA-
A*11;HLA-A11 HUMAN 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100



No. Sequence Influenza Source
Subtype

Source 
Protein

MHC Restriction 
Allele(s) Host Species

A
/B

re
vi

g 
M

is
si

on
/1

/1
8

A
/N

ew
 C

al
ed

on
ia

/2
0/

99

A
/P

R
/8

/3
4

A
/T

ai
w

an
/1

/8
6

A
/T

ex
as

/3
6/

91

A
/U

SS
R

/9
0/

77

A
/W

S/
33

A
/B

an
gk

ok
/1

/7
9

A
/B

ei
jin

g/
35

3/
89

A
/E

ng
la

nd
/4

2/
72

A
/H

on
g 

K
on

g/
1/

68

A
/L

en
in

gr
ad

/3
60

/8
6

A
/N

ew
 Y

or
k/

5/
20

04

A
/P

an
am

a/
20

07
/9

9

A
/U

D
O

R
N

/3
07

/7
2

A
/H

on
g 

K
on

g/
15

6/
97

A
/V

ie
t N

am
/1

19
4/

20
04

Table S4. Conservancy analysis of T cell linear epitope sequences
H1N1 H3N2 H5N1

393 RTLDFHDSNVK H1N1 HA HLA-A*3301;HLA-
A*6801;HLA-A11 HUMAN 36 100 100 100 100 100 91 45 45 45 45 45 45 45 45 100 100

394 RVLSFIKGTK H1N1 NP HLA-A*3101;HLA-
A*6801;HLA-A11 MOUSE 70 70 100 70 70 80 80 80 80 80 90 80 80 80 80 70 70

395 SIIPSGPLK H1N1 M1 HLA-A*3101;HLA-
A11 HUMAN 89 89 100 89 89 89 89 89 89 89 89 89 89 89 89 100 100

396 SLCPIRGWAI H1N1 NA HLA-A*0201;HLA-
A*0206 HUMAN 90 80 100 90 100 100 100 40 40 40 40 40 40 40 40 90 80

397 SLENFRAYV H1N1 PA
HLA-A*0201;HLA-

A*0203;HLA-
A*6802

HUMAN 100 78 100 89 89 89 100 89 89 89 89 89 89 89 89 100 100

398 VTAACSHAGK H1N1 HA HLA-A*0301;HLA-
A11 80 70 100 90 70 80 80 40 40 40 40 40 40 40 40 40 50

399 YFKIHTGKSS H3N2 HA HUMAN 50 50 50 50 50 50 50 90 90 80 80 90 80 80 80 40 40
400 YGKQNTLKLA H3N2 HA HUMAN 40 50 40 50 50 40 40 90 90 90 90 90 90 90 90 60 60
401 YIKQDTLKLA H3N2 HA HUMAN 40 40 40 40 40 40 40 80 80 80 80 80 80 80 80 50 50
402 YIKQNTLKLA HA HUMAN 40 40 40 40 40 40 40 90 90 90 90 90 90 90 90 60 60
403 YIKQNTLKLS H3N2 HA HUMAN 40 40 40 40 40 40 40 80 80 80 80 80 80 80 80 50 50
404 YVKENTLKLA H3N2 HA HUMAN 40 40 40 40 40 40 40 90 90 90 90 90 90 90 90 70 70
405 YVKQDTLKLA H3N2 HA HUMAN 40 40 40 40 40 40 40 90 90 90 90 90 90 90 90 60 60
406 YVKQHTLKLA H3N2 HA HUMAN 40 40 40 40 40 40 40 90 90 90 90 90 90 90 90 60 60
407 YVKQNSLKLA H3N2 HA HUMAN 40 40 40 40 40 40 40 90 90 90 90 90 90 90 90 70 70
408 YVKQNTLKLA H3N2 HA HUMAN 40 40 40 40 40 40 40 100 100 100 100 100 100 100 100 70 70
409 YVKQNTLKVA H3N2 HA HUMAN 40 40 40 40 40 40 40 90 90 90 90 90 90 90 90 60 60
410 YVKQNTLRLA H3N2 HA HUMAN 50 40 40 40 40 40 40 90 90 90 90 90 90 90 90 70 70
411 YVKQSTLKLA H3N2 HA HUMAN 50 50 50 50 50 50 50 90 90 90 90 90 90 90 90 60 60
412 YVKQTTLKLA H3N2 HA HUMAN 50 40 40 40 40 40 40 90 90 90 90 90 90 90 90 60 60

Yellow: 100%
Magenta: ≥90%
Green: ≥80%

Identity level color code:


