Supplementary Materials

Table S1. A list of HLA-A*02:01 restricted peptides used to assess T-cell immune responses to SARS-
CoV-2 virus in HLA-A2.1 transgenic mice

No ‘ Peptide ‘ IEDB ID ‘ Position on protein
Peptide mix #1

1 RLNEVAKNL 54680 S (1185-1193)
2 NLNESLIDL 44814 S (1192-1200)
3 GMSRIGMEV 21347 N (316-324)
4 LALLLLDRL 34851 N (219-227)
5 LLLDRLNQL 37473 N (222-230)
6 FIAGLIAIV 16156 S (1220-1228)
7 TLACFVLAAV 64710 M (61-70)

8 VVFLHVTYV 71663 S (1060-1068)

Peptide mix #2

9 FLWLLWPVT 16972 M (53-61)
10 FVLAAVYRI 18219 M (65-73)
11 AQFAPSASA 3956 N (305-313)
12 ALNTPKDHI 2802 N (138-146)
13 LQLPQGTTL 38881 N (159-167)
14 ILLNKHIDA 27182 N (351-359)
15 ALNTLVKQL 2801 S (958-966)
16 VLNDILSRL 69657 S (976-984)
17 LITGRLQSL 36724 S (996-1004)

Table S2. Demographic characteristics of COVID-19 patients who donated whole blood for this study

# of PBMC Sex Age, Disease Time post
specimen years severity symptoms onset
1 M 31 mild 4 months
2 M 26 moderate 3 months
3 F 28 mild 3 months
4 M 31 mild 2 months
5 F 46 severe 2 months
6 F 25 mild 2 months
7 F 41 severe 3 months
8 F 39 moderate 3 months
9 M 39 mild 1 months
10 F 47 severe 2 months
11 M 34 mild 3 months
12 F 30 mild 3 months
13 M 30 mild 3 months
14 F 31 mild 5 months
15 F 45 mild 1 months
16 M 47 mild 1 months
17 F 18 mild 1 months
18 F 39 moderate 2 months
19 F 30 mild 2 months
20 M 30 mild 2 months
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Figure S1. 504-522 fragment of spike protein aligned with peptides established as immunogenic/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassette #9. Epitopes’ IDs in
Immune Epitope Database are indicated on the left. References and additional information regarding these
epitopes are listed in Table S3. This fragment of spike protein was predicted to be involved in interaction

with ACE receptor [1].

Table S3. Epitopes in 504-522 fragment of spike protein, deposited in IEDB, additional information and
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Epitope |Epitope sequence |Protein Assay |Allele Assay Ref
ID (position) | type
1074918 |GYQPYRVVVLSF |S (504-515) |T-cell |HLA classI biological activity activation [2]
B-cell Microarray qualitative binding (negative) |[3]
1334394 | YQPYRVVVL S (505-513) |T-cell |HLA-C*06:02 multimer/tetramer qualitative binding [4]
51999 QPYRVVVLSF S (506-515) |T-cell |HLA-B*07:02 biological activity activation [5]
MHC |HLA-B*07:02 purified MHC/competitive/radioactivity [6]
HLA-B*53:01 dissociation constant KD (~IC50)
1310747 |QPYRVVVLSFELL |S (506-520) |T-cell |HLA- biological activity activation [5]
HA DQB1*05:03
HLA-
DRB1*14:01
1323467 |QPYRVVVL S (506-513) HLA class I, IT ICS IFNY release [7]
50166 PYRVVVLSF S (507-515) |T-cell |HLA-A*24:02 ICS IFNY release [8]
MHC |HLA-A*24:02 cellular MHC/competitive/fluorescence [8]
qualitative binding
MHC |HLA-A*23:01 purified MHC/competitive/radioactivity [6]
HLA-A*24:02 dissociation constant KD (~IC50)
HLA-A*26:01
HLA-A*01:01
1542166 |QPYRVVVLSFELL |S (506-525) |T-cell |HLA classII 3H-thymidine proliferation [9]
HAPATVC
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1310282_SARSZ_S_956_970
1329820 _SARSZ_S_953_971
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1210852 _SARS2_S_961_975
1213359 _SARS2_S_065_979
5323050_SARS2_S_969_083
1656877_SARS2_S_970_1005
1310434_SARS2_S_071_985
1312775 _SARS2_S_073 987
62221_SARS2_S_075 983
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60657_SARS2_S_076_084
1074929_SARS2_S_980_1022
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1333325 _SARS2_S_083 993
1075088_SARS2_S_987_1000
1314206_SARS2_S_989 996
1220_SARS2_S_989_997
1073938 SARS2_S_991_1005
1309940 _SARS2_S_995 1012
1635375 _SARS2_S_995_1004
1074971_SARS2_S_996_1008
1310586_SARS2_S_996_1010
36724_SARSZ_S_997_1005
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1323919 _SARS2_S_1000_1007
54725_SARS2_S_1000_1008
38990_SARS2_S_1001_1015
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Figure S2. 947-1020 fragment of spike protein aligned with peptides established as immunogenic/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassettes #7, #8, #9, #10.
Epitopes’ IDs in Immune Epitope Database are indicated on the left. References and additional information
regarding these epitopes are listed in Table 54.
This long fragment starts in a heptad repeat 1 and includes a part of central helix [10].

Table S4. Epitopes in 947-1020 fragment of spike protein, deposited in IEDB, additional information and

references
Protei A Allel A Ref
Epitope ID | Epitope sequence ro ?l_n ssay e ssay €
(position) type
GKLQDVVNQNAQAL ICS IENY release [7]
1310448 N S (946-960) | T-cell HLA class I, II
Infectious disease via exposure to |[11]
T-cell SARS-CoV2 (Source Organism)
1329820 SNI\?FI\CI;AQALNTLVKQLS S (953-971) HLA class II followed by restimulation in vitro
cellular MHC/mass spectrometry |[12]
MHC . .
HLA class II ligand presentation
1074854 AQALNTLVKQL S (956-966) |T-cell |HLA classl biological activity activation [2]
Tocell LA ass I ELISPOT IFNY release [13]
1310282 AQALNTLVKQLSSNF  |S (956-970)
cellular MHC/mass spectrometry |[12]
MHC . .
HLA class II ligand presentation
1313324 QALNTLVKQLSSNFG |S(957-971) |T-cell |HLA classIl biological activity activation [14]
HLA-A*02:01 multimer/tetramer qualitative [15,16]
T-cell -
binding
T-cell |HLA-A*02:01 ICS TNFa, IFNY release [15,17]
T-cell |HLA-A*02:01 51 chromium cytotoxicity [18]
2801 ALNTLVKQL S (958-966) HLA-A*02:01 biological activity activation [15]
T-cell biological activity degranulation
ELISPOT IFNY release
HLA-A*02:01 cellular MHC/direct/fluorescence
MHC TR
qualitative binding
1393965 | NTLVKQLSSNFGAISSV |S (960-976) |T-cell gﬁ%« 0000 ELISPOT IENYy release [19]




Epitope ID | Epitope sequence Protfzi'n Assay | Allele Assay Ref
(position) type
HLA- cellular [20]
MHC |DRA*01:01/ MHC/competitive/fluorescence
DRB1*04:01 qualitative binding
1310852 TLVKQLSSNFGAISS S (961-975) |T-cell |HLA classII ELISPOT IFNY release [13]
T-cell |HLA classII ELISA IFNY release [11]
1313359 QLSSNFGAISSVLND S (965-979) Bocell ELISA qualitative binding 21]
533050 NFGAISSVLNDILSR 5(969-983) |T-cell |HLA classII biological activity activation [14]
FGAISSVLNDILSRLDK biological activity activation [22]
1656877 VEAEVQIDRLITGRLQS |S (970-1005) | T-cell
LQ HLA class I
T-cell |HLA classII ELISPOT IFNY release [13]
1310434 GAISSVLNDILSRLD S (971-985) Bocell ELISA qualitative binding 21]
T-cell |HLA classIl biological activity activation [14]
1312775 ISSVLNDILSRLDKV S (973-987) Bocell ELISA qualitative binding 21]
T-cell |HLA-A*68:01 biological activity activation [5]
HLA-A*11:01 purified [6]
62221 SVLNDILSR 5 (975-983) MHC |HLA-A*68:01 MHC/competitive/radioactivity
HLA-A*31:01 dissociation constant KD (~IC50)
1075066 SVLNDILSRL S5(975-984) |T-cell |HLA classl biological activity activation [2]
HLA-A*02:01 cellular MHC/direct/fluorescence |[8,15,18
MHC L -
qualitative binding ,23-27]
HLA-A*02:01 multimer/tetramer qualitative [4,15,16
69657 VLNDILSRL S (976-984) binding ICS TNFa«, IFNY release |,18,28,2
T-cell ELISPOT IFNY release 9]
biological activity degranulation
51 chromium cytotoxicity
ILSRLDKVEAEVQIDRLI biological activity activation [2]
1074929 TGRLQSLQTYVTQQLIR | S (980-1022) | T-cell
AAEIRASA HLA class I
T-cell |HLA classII 3H-thymidine proliferation [9]
1310620 LSRLDKVEAEVQIDR S (981-995) Bocell ELISA qualitative binding 21]
LSRLDKVEAEVQIDRLI 3H-thymidine proliferation 9
1392288 TGR S (981-1000) |T-cell HLA class II Y P ]
biological activity activation [2,4,8,3
CFSE proliferation 0,31]
ELISPOT IFNY release
Tocell ICS IENY release
multimer/tetramer qualitative
HLA-A*02:01 binding
cellular [6,8,27,
54507 RLDKVEAEV S (983-991) MH.C/C?mpe.titiYe/ﬂuorescence 32]
qualitative binding
purified
MHC HLA-A*02:01 MHC/competitive/radioactivity
HLA-A*02:02 dissociation constant KD (~IC50)
HLA-A*02:03 purified
HLA-A*02:06 | MHC/competitive/radioactivity
HLA-A*02:07 half maximal inhibitory
HLA-A*68:02 concentration (IC50)
multimer/tetramer qualitative [4]
1333325 RLDKVEAEVQI 5(983-993) |T-cell HLA-A*02:01 binding
1075088 VEAEVQIDRLITGR S (987-1000) |T-cell |HLA classI biological activity activation [2]
biological activity activation [2,33]
1220 AEVQIDRLI 5(989-997) |T-cell |HLA-B*44:02 multimer/tetramer qualitative
HLA-B*44:03 binding




Epitope ID | Epitope sequence Protfzi'n Assay | Allele Assay Ref
(position) type
HLA-B*44:03 purified [6]
MEC HLA-B*44:02 MHC/competitive/radioactivity
HLA-B*40:02 half maximal inhibitory
HLA-B*45:01 concentration (IC50)
1314206 AEVQIDRL 5(989-996) |T-cell |HLA-B*40:01 biological activity activation [5]
1073938 VQIDRLITGRLQSLQ S (991-1005) |T-cell |HLA class Il ELISPOT IFNY release [13]
1309940 RLITGRLQSLQTYVTQQ S (995-1012) | T-cell ICS IFNY release [35]
L HLA class I
multimer/tetramer qualitative [31]
1635375 RLITGRLQSL S (995-1004) | T-cell HLA-A*02:01 binding
1074971 LITGRLQSLQTYV S(996-1008) | T-cell |HLA classI biological activity activation [2]
1310586 LITGRLQSLQTYVTQ S (996-1010) |T-cell |HLA classII ELISPOT IENY, IL-5 release [13]
multimer/tetramer qualitative [16,26,3
36724 LITGRLQSL S (997-1005) | T-cell binding 6-38]
ICS IENY release
HLA-A*02:01 ELISPOT IFNY release
multimer/tetramer qualitative [4]
1332424 ITGRLQSLQTY S (997-1007) | T-cell HLA-A*01:01 binding
T-cell |n/d ELISPOT IFNY release [39]
purified [40]
63951 TGRLQSLQTYVTQQL S (998-1012) MHC/competitive/radioactivity
MHC . R
HLA- half maximal inhibitory
DRB1*01:01 concentration (IC50)
surface plasmon resonance (SPR) |[2,15,16
dissociation constant KD ,41,42]
multimer/tetramer qualitative
binding
Tocell ICS TNFa IFNYy release
ELISPOT IFNY release
biological activity degranulation
HLA-A*02:01 biological activity activation
T-cell |HLA-A*02:03 ICS IFNY release [8]
S (1000- purified [6,8,15,
54725 RLQSLQTYV 1008) MHC/competitive/radioactivity 25,26,3
half maximal inhibitory 2,36,42]
concentration (IC50)
purified
MHC MHC/competitive/radioactivity
dissociation constant KD (~IC50)
HLA-A*02:01 cellular
HLA-A*02:03 | MHC/competitive/fluorescence
HLA-A*02:06 qualitative binding
HLA-A*68:02 x-ray crystallography 3D structure
S (1000- biological activity activation [5]
1323919 | RLQSLQTY 1007) Tecell |y e o & y
T-cell |HLA classIl biological activity activation [14]
S (1001- purified [40]
38990 LQSLQTYVTQQLIRA 1015) MHC |HLA- MHC/competitive/radioactivity
DRB1*01:01 dissociation constant KD (~IC50)




1056 1060 1065 1070 1075

Cas 1,2,5_Spike 1056-1073 1 HEVV FIEHV TYVIPAQEK - - - - -
Cas 3,4 Spike 1056-1070 1 HEVV FIEHV TYVIPA- - - - - - - -
Cas 6_Spike 1056-1078 1 H

Spike_SARS-2_NC_045512 1056 H

_3589_5ARSZ_5_1056_1065 1 H

_1074847_SARS2Z_S_1056_1068 1 H

_ 1310281 SARSZ_S 1056 1070 1 H

_1330420_SARSZ_S_1056_1063 1 HEVMVEFI- - - - - - - - - - - - - - -
_23200_SARSZ_5_1059_1067 1o - -

_71663_SARS2_S_1060_1068 R

_1507686_SARS2Z_S 1062 1070 oo - -

_ 1074925 SARSZ_S 1064 1075 R

_1318209 SARSZ_5_1064 1073 $- - - - - -

_1310928 SARSZ2 5 1065 1073 1 ---------

_ 1334122 SARSZ S5 1066 1076 1 ----------
Figure S3. 1056-1078 fragment of spike protem aligned with peptides established as immunogenic/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassettes #1-6. Epitopes” IDs
in Immune Epitope Database are indicated on the left. References and additional information regarding
these epitopes are listed in Table S5.
This fragment corresponds to connector domain and flanking regions [10].

Table S5. Epitopes in 1056-1078 fragment of spike protein, deposited in IEDB, additional information and
references.

Epitope . Protein Assay | Allele Assay Ref
Epitope sequence -
ID (position) type
T-cell |HLA-B*07:02 multimer/tetramer qualitative binding | [4]
HLA-B*54:01 purified [6]
3589 APHGVVFLHV S (1056-1065) MEC HLA-B*07:02 MHC/competitive/radioactivitydissoci
HLA-B*35:01 ation constant KD (~IC50)
HLA-B*53:01
1074847 | APHGVVFLHVTYV |S1056-1068) |T-cell |HLA classI biological activity activation
biological activity activation ELISPOT |[5,13]
1310281 iPHGWFLHVTWP 5 (1056-1070) | ! |HLA class 1 IFNy release
T-cell |HLA-DRB1*12:01 |biological activity activation [5]
1330420 | APHGVVFL S (1056-1063) | T-cell |HLA-B*07:02 multimer/tetramer qualitative binding | [43]
T-cell |HLA-A*32:01 biological activity activation [5]
purified [6]
23200 GVVELHVTY 5 (1059-1067) MHC MHC/competitive/radioactivity
HLA-A*11:01 dissociation constant KD (~IC50)
biological activity activation [4,51
Tocell ELISA IFNY release 7,26,
ICS IFNY release 43]
HLA-A*02:01 multimer/tetramer qualitative binding
purified [6,25,
MHC/competitive/radioactivity half  |26,32
71663 VVFLHVTYV S (1060-1068) maximal inhibitory concentration ,36,4
(IC50) 4]
MHC purified
HLA-A*02:01 MHC/competitive/radioactivity
HLA-A*02:03 dissociation constant KD (~IC50)
HLA-A*02:06 cellular MHC/direct/fluorescence
HLA-A*68:02 qualitative binding
CFSE proliferation [8,27]
1597686 |FLHVTYVPA S (1062-1070) | T-cell HLA-A*02:03 ICS IFNy release
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Epitope . Protein Assay | Allele Assay Ref
Epitope sequence -,
ID (position) type
multimer/tetramer qualitative binding
1074925 |HVTYVPAQEKNF S (1064-1075) |T-cell |HLA classI biological activity activation [2]
1318209 |HVTYVPAQEK S (1064-1073) |T-cell |HLA-A*68:01 biological activity activation [5]
HLA-A*30:01 biological activity activation [5,8]
HLA-A*03:01 ICS IFNY release
T-cell
HLA-A*11:01
HLA class II
131092 TYVPAQEK 1065-107
310928 |VTYVPAQ S (1065-1073) collular [8,45]
MEC MHC/competitive/fluorescence
HLA-A*03:01 qualitative binding
HLA-A*11:01 purified MHC qualitative binding
1334122 | TYVPAQEKNFT S (1066-1076) | T-cell |HLA-A*24:02 multimer/tetramer qualitative binding | [4]

cas 1,2,6_spike_1180-1231

cas 1,2,6_spike_1220-1231

cas 3,4,5_spike_1180-1231
Spike_SARS-2_NC_045512

_ 1074940 SARS2 S5 1181 1189
_ 54680 _SARS2_5 1186 1194
_1310606_SARS2_S5_1186_1200
_44814 SARS2 5 1192 1200

_1310658 SARS2 S 1194 1203
_50161_SARS2_S_1196_1205

_50162 SARS2 S 1106_1212

_1125138 SARS2 S 1196_1203
_1309125_SARS2_S 1206_1219
_1332702_SARS2_S 1200_1209
_1858678 SARS2 S 1200_1214
_1071850_SARS2_S 1201_1215
_1323200_SARS2_S_1201_1209

_1300756_SARS2 S 1204 1212

_1857361_SARS2_S 1204 1218 1
_1309829_SARS2_S_1205_1213 1
_1312035_SARS2 S 1205_1219 1
_1075120_SARS2_S 1206_1216 1
_ 1309144 SARS2_S_1206_1220 1
_1311601_SARS2 S 1206_1214 1
_1310756_SARS2_S 1208_1216 1
_ 1323673 SARS2_S 1208 1217 1
_1850278 SARS2 S 1208_1222 1
_1860671_SARS2 S 1200 1217 1
_1857835_SARS2_S 1210_1218 1
_1311572_SARS2_S 1211_1220 1
_1858355_SARS2 S 1211_1219 1
_1860501_SARS2 S 1212_1220 1
_1860592_SARS2_S_1212_1226 1
_1071825_SARS2 S 1213 1227 1
_1850072_SARS2_S 12131221 1
_1860610_SARS2_S 1214 1222 1
_1860674_SARS2 S 1215_1223 1
_1338839 SARS2 S 1216_1224 1
_1860587_SARS2_S 1217 1225 1
_1858482 SARS2 S 1218_1226 1
_16156_SARS2_S 1220_1228 1
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Figure S4. 1180-1231 fragment of spike protein aligned with peptides established as immunogenic/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassettes #1-6. Epitopes’ IDs
in Immune Epitope Database are indicated on the left. References and additional information regarding

these epitopes are listed in Table S6.



Table S6. Epitopes in 1056-1078 fragment of spike protein, deposited in IEDB, additional information and

references
Epit Protei A Allel A Ref
pitope Epitope sequence ro .e1.n ssay ele ssay e
ID (position) type
HLA class I biological activity activation [2,5]
HLA-B*44:03
1074949 | KEIDRLNEV S (1181-1189) | T-cell HLA-B*44:02
HLA-B*40:01
multimer/tetramer qualitative [16,25,
binding 28,36,3
T-cell ICS IFNY release 7,46]
ELISPOT IFNY release
54680 RLNEVAKNL S (1186-1194) HLA-A*02:01 |51 chromium cytotoxicity
cellular MHC/direct/fluorescence [25,47]
MHC qua.llfcatlve bmdl.ng
purified MHC/direct/fluorescence
HLA-A*02:01 [50% dissociation temperature
ELISPOT [13]
1310606 |LNEVAKNLNESLIDL |S (1186-1200) | T-cell IFNY release
HLA class I
51 chromium cytotoxicity [2,16,1
ELISPOT IFNY release 8,28]
Tocell n.lult.lmer/tetramer qualitative
binding
High throughput multiplexed assay T
44814 NLNESLIDL S (1192-1200) HLA-A*02:01 | cell binding
cellular MHC/direct/fluorescence [18,23,
MHC qualitative binding 25,26,4
cellular MHC/mass spectrometry 8]
HLA-A*02:01 |ligand presentation
1310658 NESLIDLQEL S (1194-1203) |T-cell |HLA-B*40:01 biological activity activation [5]
Tocell HLA-A*11:01 |ICS IENY release [8]
e HLA class I
cellular [6,8]
HLA-A*11:01 | MHC/competitive/fluorescence
59161 SLIDLQELGK S (1196-1205) qualitative binding
MHC |HLA-A*68:01 |purified
HLA-A*03:01 | MHC/competitive/radioactivity
HLA-A*31:01 |dissociation constant KD (~IC50)
HLA-A*33:01
SLIDLQELGKYEQYI High throughput multiplexed assay T |[2]
59162 KW 5 (1196-1212) | T-cell HLA class I cell binding
multimer/tetramer qualitative [4]
1125138 | SLIDLQEL S (1196-1203) | T-cell HLA-A*02:01 |binding
multimer/tetramer qualitative [4]
1332702 | LQELGKYEQY 1200-12 T-cell
33270 QELGKYEQ 5 (1200-1209) | T-cell 1 a%01:01 | binding
LQELGKYEQYIKWP ICS IFNY release [49]
1858678 |y 5(1200-1214) [ T-cell |y ) avp402 | 1CS TNFa release
QELGKYEQYIKWPW T-cell |HLA classII biological activity activation [5]
107185 S (1201-1215
0 0 Y (120 ) B-cell ELISA qualitative binding [21]
HLA-B*44:03 |biological activity activation [5]
1323200 | QELGKYEQY S (1201-1209) | T-cell HLA-B*44:02
1309756 | GKYEQYIKW S (1204-1212) |T-cell |HLA-A*24:02 |ICSIFNY release [49]
GKYEQYIKWPWYIW ICS IFNY release [49]
1857361 L S (1204-1218) | T-cell HLA-A*24:02
T-cell |HLA-A*24:02 |ICSIFNY release [49]
1309829 KYEQYIKWP S (1205-1213) cellular MHC/mass spectrometry [12]
MHC . .
HLA class II ligand presentation
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Epitope . Protein Assay | Allele Assay Ref
Epitope sequence .
ID (position) type
multimer/tetramer qualitative [2,4]
KYEQYIKWPWYIWL bindin
1312935 G 5 (1205-1219) | T-cell HLA-A*24:02 |High tlg1roughput multiplexed assay T
HLA class I cell binding
multimer/tetramer qualitative [2,4]
binding
1075120 | YEQYIKWPWYI S (1206-1216) | T-cell High throughput multiplexed assay T
HLA-A*24:02 | cell binding
HLA class |
1309125 LIDLQELGKYEQYI |S (1206-1219) |T-cell |nd ELISPOT IENY release [50]
1309144 YEQYIKWPWYIWLG S (1206-1220) | T-cell ELISPOT IENY release [13,50]
F HLA class II
HLA-A*24:02 |Dbiological activity activation [5,49,5
1311601 YEQYIKWPW S (1206-1214) |T-cell |HLA-B*44:02 |ICSIFNY release 1]
HLA-B*44:03 | ICS TNF« release
biological activity activation [4,5,17,
ELISA IFNY release 33,43,4
ELISPOT IENY release 6,49,52
1310756 | QYIKWPWYI S (1208-1216) | T-cell ICS IFNY release —-57]
ICS TNF« release
multimer/tetramer qualitative
HLA-A*24:02 |binding
1323673 | QYIKWPWYIW S (1208-1217) |T-cell |HLA-A*23:01 |biological activity activation [5]
QYIKWPWYIWLGFI ICS IFNYy, TNF« release [49]
1859278 |~ S (1208-1222) | T-cell [ o Y
1860671 YIKWPWYIW S (1209-1217) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa release [49]
1857835 IKWPWYIWL S (1210-1218) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa release [49]
1311572 KWPWYIWLGF S (1211-1220) |T-cell |HLA-A*24:02 |ICSIFNYy, TNFa release [17,51]
1858355 KWPWYIWLG S (1211-1219) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa« release [49]
1860591 WPWYIWLGF S (1212-1220) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa release [49]
WPWYIWLGFIAGLI ICS IFNYy, TNF«a release 49
1860592 A S (1212-1226) | T-cell HLA-A*24:02 Y [49]
T-cell |nd ELISPOT IFNg release [58]
1071825 PWYIWLGFIAGLIAI |S (1213-1227) Bocell ELISA qualitative binding 21]
1859072 PWYIWLGFI S (1213-1221) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa« release [49]
1860610 | WYIWLGFIA S (1214-1222) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa release [49]
1860674 | YIWLGFIAG S (1215-1223) |T-cell |HLA-A*24:02 |ICSIFNYy, TNFa release [49]
1338839 IWLGFIAGL S (1216-1224) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa« release [49]
1860587 | WLGFIAGLI S (1217-1225) |T-cell |HLA-A*24:02 |ICSIFNy, TNFa release [49]
1858482 | LGFIAGLIA S (1218-1226) |T-cell |HLA-A*24:02 |ICSIFNYy, TNFa release [49]
biological activity activation [2,4,81
in vivo assay cytotoxicity 5,16,28
biological activity degranulation ,38,41,
ELISA IFNY release 59-62]
ELISPOT IFNY release
T-cell . .
High throughput multiplexed assay T
cell binding
16156 FIAGLIAIV S (1220-1228) ICS IFNYy, TNFa release
multimer/tetramer qualitative
HLA-A*02:01 |binding
HLA-A*02:01 purified [6,8,15,
HLA-A*02:02 | MHC/competitive/radioactivity 32,38]
MHC |HLA-A*02:03 |dissociation constant KD (~IC50)
HLA-A*02:06 | cellular MHC/direct/fluorescence
HLA-A*68:02 | qualitative binding




Epitope . Protein Assay | Allele Assay Ref
Epitope sequence .
ID (position) type

purified
MHC/competitive/radioactivity half
maximal inhibitory concentration
(IC50)

4 106 108 110 M2 114 116 113 120 122 124 126 128 130 132 134

Cas 8, 10_N 92-118 E
R - I”“I _ I I
N_SARS-2_NC_045512 E KDH
_1075028_SARS2_N_83_102 1-
_1202399_SARS2_N_93_101 1
1217355 SARSZ_N_96_110
1087368_SARS2_N_100_108
1858219_SARSZ_N_100_127
1160253 SARS2Z_N_101_115
1332792 SARS2_N_101_109
1209130_SARS2_N_101-113
1394617_SARS2_N_103_112
1294618 SARSZ_N_103 113
1394619_SARS2_N_103_117
1074873_SARS2_N_103_140
30576_SARSZ_N_104_112
1074988 _SARS2_N_104_113
60242_SARS2_N_105_113
151502_SARS2_N_108_117
60243 _SARS2_N_105_119
1160254_SARS2Z_N_101-119
1507914_SARS2_N_105_123
1209129_SARSZ_N_104_121
1163444_SARS2_N_106_120
1210780_SARS2_N_107_121
1597865_SARSZ_N_111_125
1125146 _SARS2Z_N_112_121
1074014 _SARS2_N_114_123
1540543_SARS2_N_116_130
1214286_SARS2Z_N_119_127
1212070 SARSZ_N_121_135
1321105_SARS2_N_121_130
1327993 _SARSZ_N_123_132
1411183_SARSZ_N_125_143
1322398 SARSZ_N_126_140
1210526_SARS2_N_127_141
1330485_SARS2_N_130_138
1219093 SARSZ_N_131_145
4936 SARS2_N_134 143
1074859_SARS2_N_134_146
1215783_SARS2_N_136_150
2802 SARSZ_N_138 146
1683924_SARS2_N_140_149
1313772_SARS2_N_141_155
1397327_SARSZ_N_146_160
1217857 _SARS2_N_147_155
1075032_SARS2_N_149_15¢
1210677_SARS2_N_150_159
1597778 SARSZ_N_151_165
1310265_SARS2_N_156_170
69720_SARS2_N_158_167
_38881_SARS2_N_159_167

Figure S5. 92-170 fragments of nucleocapsid protein aligned with peptides established as 1mmunogen1c/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassette #7-10. Epitopes’ IDs in
Immune Epitope Database are indicated on the left. References and additional information regarding these epitopes
are listed in Table S7. This fragment is a part of a fragment of RNA-binding domain [64].

E
E
B
E
E
E
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E
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Table S7. Epitopes in 92-170 fragment of nucleocapsid protein, deposited in IEDB, additional information
and references

Epitope . Protein Assay |Allele Assay Ref
Epitope sequence -
ID (position) | type
TRRIRGGDGKMKDL biological activity activation [5,65]
1325864 S N (©1-105) | T-cell HLA class II ICS IFNY release
1075028 | RIRGGDGKMK N (93-102) |T-cell High throughput multiplexed | [2]
HLA class I assay T cell binding
biological activity activation [66-68]
1392399 | RIRGGDGKM N (93-101) |T-cell HLA-B*07:02 ICS IENy release
biological activity activation [5,65]
1317355 \C(;l? DGKMKDLSPRW N (96-110) T-cell HLA class II ICS IFNY release
B-cell ELISA qualitative binding [21]
oy ; ; - ——
1087368 | KMKDLSPRW N (100-108) | T-cell HLA-B*57:01 biological activity activation [2,5]
HLA class I

10



High throughput multiplexed

assay T cell binding
KMKDLSPRWYFYYL biological activity activation [69]
1858219 | ropeacLpyGank [N (10012 [ Teell iy o\ dass 1 ° ¥
biological activity activation [5,65,7
1160253 ?KDLSFRWYFYYLG N (101-115) | T-cell ELISPOT IFNY release 0]
HLA class II ICS IENYy release
multimer/tetramer qualitative [4]
1332792 | MKDLSPRWY N (101-109) |T-cell HLA-C*07:01 binding
DLSPRWYFYYLGTG High throughput multiplexed [2]
1074873 |PEAGLPYGANKDGII | N (103-140) | T-cell assay T cell binding
WVATEGALN HLA class I
HLA-A2 ELISPOT IENY release [71]
1394617 |DLSPRWYFYY N (103-112) | T-cell HLA-A29
HLA-A2 ELISPOT IFNY release [71]
1394618 | DLSPRWYFYYL N (103-113) | T-cell HLA-A29
HLA-A2 ELISPOT IFNY release [71]
1394619 I[))LSPRWYFYYLGTG N (103-117) |T-cell |HLA-A29 biological activity degranulation
HLA class I, IT ICS IFNY release
ICS IFNY release [2,8]
1074988 |LSPRWYFYYL N (104-113) |T-cell |HLA-A*24:02 High throughput multiplexed
HLA class I assay T cell binding
HLA-B*07:02 ELISPOT IFNY release [50]
1309129 ZSCI:[IJ{ WYFYYLGIGPE N (104-121) |T-cell |HLA-C*07:02
HLA-A*02:01
biological activity activation [4,5,17,
biological activity degranulation |43,48,5
ELISA IFNY release 0,50,51
ELISPOT IFNY release ,53,56,
T-cell ICS CCL4/MIP-1b release 66—
HLA-B*07:02 ICS IFNYy, IL-2, TNFa release 68,71,7
HLA-B*08:01 in vitro assay cytotoxicity 2]
60242 SPRWYFYYL N (105-113) HLA-B35 multimer/tetramer qualitative
HLA-A*02:01 binding
purified [6,66]
MHC/competitive/radioactivity
MHC HLA-B*07:02 dissociation constant KD (~IC50)
HLA-B*54:01 purified
HLA-B*51:01 MHC/direct/fluorescence
HLA-B*53:01 50% dissociation temperature
SPRWYFYYLGTGPE ELISA IFNY release [11]
60243 A N (105-119) | T-cell HLA class II Y
SPRWYFYYLGTGPE ELISA IFNY release [11]
1507914 AGLPY N (105-123) | T-cell HLA class II Y
HLA class II ICS IENY release [5,65,7
HLA-DQB1*05:03 biological activity activation 0]
HLA-DQB1*02:01 ELISPOT IFNY release
HLA-
DQA1*05:01/DQB1*02:0
1
PRWYFYYLGTGPEA HLA-
1163444 G N (106-120) | T-cell DQA1%05:01/DQB1%02:0
1
HLA-
DQA1*05:01/DQB1*02:0

1
HLA-DRB1*01:01
HLA-DRB1*08:02

11




HLA-DRB1*11:01
HLA-DRB3%*01:01
HLA-DRB3%*02:02
HLA-DRB1%04:01
HLA-DRB1*04:05
HLA-DRB1*12:01

HLA-
DQA1*03:01/DQB1*03:0
2

HLA-DRB1*07:01
HLA-DRB1*15:01
HLA-DRB5*01:01
HLA-DQB1*05:01
HLA-DPB1*02:01

HLA-
DQA1%*01:01/DQB1*05:0
1

HLA-DRB1*09:01

biological activity activation [52,57,
1310780 SWYFYYLGTGPEAG N (107-121) |T-cell ELISPOT IFNY release 73]
HLA-DR ICS IFNY, IL-2, TNFa release
151502 |[WYFYYLGTGP N (108-117) |T-cell |nd ELISPOT IFNY release [71]
YYLGTGPEAGLPYG ICS IENY release [65]
1597865 A N (111-125) |T-cell HLA class IT
biological activity activation [23,41]
1125146 | YLGTGPEAGL N (112-121) |T-cell ICS IFNy release o
multimer/tetramer qualitative
HLA-A*02:01 binding
1074914 | GTGPEAGLPY N (114-135) | T-cell High throughput multiplexed | [2]
HLA class I assay T cell binding
GPEAGLPYGANKDG ICS IENY release [65]
154054 116-1 T-cell
240543 | N (116-130) | T-cell | 1y o lass 1
1314286 | AGLPYGANK N (119-127) |T-cell |HLA-A*30:01 biological activity activation [5]
HLA class II ICS IENY release [5,65,7
HLA- biological activity activation 0]
DQA1%05:01/DQB1*02:0 | ELISPOT IENY release
1
HLA-
DQA1*05:01/DQB1*03:0
1
HLA-DRB1*01:01
HLA-DRB4*01:01
HLA-DRB1*08:02
HLA-DRB1*11:01
HLA-DRB3*01:01
LPYGANKDGIIWVA HLA-DRB3*02:02
1313070 T N (121-135) |T-cell HLA-DRB1*04:01

HLA-DRB1%*04:05
HLA-DRB1*12:01
HLA-DRB1%09:01

HLA-
DQA1%*01:02/DQB1*06:0
2

HLA-
DQA1%03:01/DQB1*03:0
2

HLA-DRB1*07:01
HLA-DRB1*15:01
HLA-DRB5*01:01

12




HLA-

DPA1*01:03/DPB1*04:01
1321105 |LPYGANKDGI N (121-130) |T-cell |HLA-B*51:01 biological activity activation [5]
1327993 | YGANKDGIIW N (123-132) |T-cell |HLA-B*57:01 biological activity activation [5]
ANKDGIIWVATEGA ELISA IFNY release [11]
1411183 LNTPK N (125-140) | T-cell HLA class II Y
HLA-DRB1*01:01 ICS IFNY release [5,65]
HLA-DRB1%03:01 biological activity activation
HLA-DRB1*04:01 ELISPOT IENY release
HLA-DRB1*04:04
HLA-DRB1*04:05
HLA-DRB1*07:01
HLA-DRB1*08:02
HLA-DRB1*09:01
HLA-DRB1*11:01
HLA-DRB1*15:01
HLA-DRB3*01:01
HLA-DRB3*02:02
HLA-DRB4*01:01
HLA-DRB5*01:01
HLA-DQB1*02:01
HLA-DQB1*02:02
NKDGIIWVATEGAL T-cell |HLA-DQB1*03:02
1322398 N N (126-140) HLA-DQB1%05:03
HLA-DPB1*02:01
HLA-
DQA1*05:01/DQB1*02:0
1
HLA-
DQA1*05:01/DQB1*03:0
1
HLA-
DQA1*03:01/DQB1*03:0
2
HLA-
DQA1*01:02/DQB1*06:0
2
HLA-
DPA1*01:03/DPB1*04:01
B-cell ELISAqualitative binding [21]
biological activity activation [52,57]
1310526 ?DGHWVATEGALN N (127-141) | T-cell ELISPOT IENY release
HLA-DR ICS IFNy, TNFa release
biological activity degranulation | [74]
1330485 | IWVATEGA N (130-138) | T-cell |y » pxo2:01 ICS 11§Ny, IL-2, T};\IFE release
IWVATEGALNTPKD biological activity activation [5,65]
1319093 H N (131-145) | T-cell HLA class II ICS IlgNy releaszy
biological activity activation [5,17,5
ELISA IFNY release 3,57,68
T-cell ELISPOT IFNY release ]
HLA-A*11:01 ICS IENYy release
in vitro assay cytotoxicity
4936 ATEGALNTPK N (134-143) cellular MHC/mass [6,75]
spectrometry ligand
HLA-A*11:01 presentation
MHC HLA-A*68:01 purified
HLA-A*03:01 MHC/competitive/radioactivity
HLA-A*31:01 dissociation constant KD (~IC50)
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High throughput multiplexed

(2]

1074 ATEGALNTPKDHI 134-14 T-cell
074859 GALN N (134-146) e HLA class I assay T cell binding
biological activity activation [5,65]
T-cell
1315783 EGALNTPKDHIGTR N (136-150) | ¢ |HLA class II ICS IFNY release
B-cell ELISA qualitative binding [21]
Tocell ELISPOT IFNY release [76-78]
HLA-A*02:01 ICS IFNY release
cellular [26,77,
2802 | ALNTPKDHI N (138-146) MHC/direct/fluorescence 78]
qualitative binding
MHC .
purified
MHC/direct/fluorescence 50%
HLA-A*02:01 dissociation temperature
1683924 | NTPKDHIGTR N (140-149) | T-cell |HLA-A*33:03 ICS IFNYy release [8]
TPKDHIGTRNPANN ICS IFNY release [65]
1313772 A N (141-155) | T-cell HLA dlass II
T-cell d ELISPOT IFNY rel 65
1397327 IGTRNPANNAAIVL N (143-160) ce n ' Y rF ez'ise __ [65]
Q B-cell Microarray qualitative binding | [79]
1317857 | GTRNPANNA N (147-155) | T-cell |HLA-A*30:01 biological activity activation [5]
1075032 | RNPANNAAIVL N (149-159) | T-cell High throughput multiplexed | [2]
HLA class I assay T cell binding
biological activity activation [5,65]
1310677 PANNAAIVL 150-1 T-cell
310677 | NPANNAAIV N (150-159) | T-cell oy » pxo7.00 ICS IFNY release
PANNAAIVLQLPQG ICS IFNY release [65]
1597778 T N (151-165) | T-cell HLA class IT
Tocell ELISPOT IFNY release [52,57,
HLA-DR 65]
1310265 | AIVLQLPQGTTLPKG [N (156-170) biological activity agglutination |[21,79,
B-cell ELISA qualitative binding 80]
Microarray qualitative binding
69720 VLOLPQGTTL N (158-167) | T-cell multimer/tetramer qualitative [4]
( % | HLA-A%02:01 binding
High throughput multiplexed [2]
T-cell
1075095 XLQLPQGTTLPKGFY N (158-173) | © |HLA classI assay T cell binding
B-cell Microarray qualitative binding | [81]
Tocell ELISPOT IFNY release [76-78]
HLA-A*02:01 ICS IFNY, TNFa release
cellular [76,78]
38881  |LQLPQGTTL N (159-167) MHC/direct/tluorescence
qualitative binding
MHC .
purified
MHC/direct/fluorescence 50%
HLA-A*02:01 dissociation temperature
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cas 1,2,4,6_N_216-235 1- - D
cas 3,5 _N214 235 1 D
N_SARS-2_NC 045512 214 D
_1074903_SARS2_N_215_230 1 cREENEGM - - - - - - -
_ 1310320 SARS2_N_216 230 1. pREENIGE - - - - - - -
_ 1312093 _SARS2Z_N_217 231 1 crREEnEGME - - - - - -
_1406691_SARS2_N_217 235 1 D
_2432 SARSZ_N_218 227 I orRM- - - - - - - - - _
_37473 SARS2_N_222 230 B- - - - - - - - o rRENEM- - - - - - -
_34851 SARS2 N 219 227 n- - - - - oRlM- - - - - - - - - -
_37515 SARS2_N_221 230 0o - - - - - - crREEM - - - - - - -
_1334594 SARS2Z_N_223 230 - - - - - - - - - ocREENEG - - - - - - -

_ 1330575 _SARS2 N 226 234 1
_1310598 SARS2 N_221 235 1 . - -

Figure S6. 214-235 fragment of nucleocapsid protein aligned with peptides established as immunogenic/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassettes #1-6. Epitopes’ IDs in
Immune Epitope Database are indicated on the left. References and additional information regarding these epitopes
are listed in Table S8. This fragment is part of the linker connecting two domains, right after the SR-rich region [82].

Table S8. Epitopes in 214-235 fragment of nucleocapsid protein, deposited in IEDB, additional information
and references

Epitope . Protein Assay | Allele Assay Ref
Epitope sequence -
ID (position) | type

High throughput multiplexed |[2]

GDAALALLLLDRLN T-cell assay

1074903 QL N (215-230) HLA class 1 T cell binding

B-cell Microarray qualitative binding | [81]

HLA-DQB1*05:03 biological activity activation [5,13,
HLA class II ELISPOT IFNY release 65]
HLA-DRB1*15:01 ELISPOT IL-5 release
HLA-DRB1*12:01 ICS IFNYy release
HLA-DQB1*06:02
HLA-DRB1*03:01
HLA-DRB1*14:01

HLA-
DPA1%*01:03/DPB1*04:01
HLA-
DQA1%05:01/DQB1*03:01
HLA-
DQA1%03:01/DQB1*03:02
HLA-

N (216-230) |[T-cell |DQA1*01:01/DQB1*05:01
HLA-
DQA1%01:02/DQB1*06:02
HLA-DRB1*04:05
HLA-DRB1*08:02
HLA-DRB1*09:01
HLA-DRB1*13:02
HLA-DQB1*05:03
HLA-DRB1*11:01
HLA-DRB5*01:01
HLA-DRB1*03:01
HLA-DRB1*04:01
HLA-DRB3*01:01
HLA-DRB4*01:01
HLA-DRB1*14:01
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Epitope
ID

Epitope sequence

Protein
(position)

Assay
type

Allele

Assay

Ref

HLA-DRB1*01:01

HLA-
DQA1%05:01/DQB1*02:01
HLA-DPB1*02:01

MHC

HLA-DRB1*11:01
HLA-DRB3*01:01
HLA-DRB1*13:02
HLA-DRB3*01:01
HLA-DRB4*01:01
HLA-DRB1*15:01
HLA-DRB1*04:05
HLA-DRB4*01:01
HLA-DRB1*12:01

HLA-
DQA1*03:01/DQB1*03:02
HLA-DRB1*15:01
HLA-DRB1*08:02
HLA-DRB1*04:05
HLA-DRB1*08:02
HLA-DPB1%02:01
HLA-DRB1*01:01

HLA-
DQA1*01:02/DQB1*06:02
HLA-
DQA1*05:01/DQB1*02:01
HLA-DRB1%03:01
HLA-DRB1*12:01
HLA-DRB1%*13:02

HLA-
DPA1*01:03/DPB1*04:01
HLA-DRB1%04:01

HLA-
DQA1*01:01/DQB1*05:01
HLA-DRB1%09:01
HLA-DRB5*01:01
HLA-DRB1%09:01
HLA-DRB5*01:01

HLA-
DQA1*05:01/DQB1*03:01
HLA-DRB1%03:01
HLA-DRB1*07:01

purified
MHC/competitive/radioactivit
y

half maximal inhibitory
concentration (IC50)

5,65

[a—

1312093

AALALLLLDRLNQL

E

N (217-231)

T-cell

HLA-DRB1*11:01
HLA class II

biological activity activation
cytometric bead array IL-10,
1L-13, IL-4, IL-5, TNFa release
ELISA IFNY release

[11,6
7]

B-cell

Microarray qualitative binding

[34,8
4]

1406691

AALALLLLDRLNQL

ESKMS

N (217-235)

T-cell

HILA class II

ELISA IFNY release

(11]

2432

ALALLLLDRL

N (218-227)

T-cell

HLA-A2

ELISPOT IFNY release

(85]

34851

LALLLLDRL

N (219-227)

T-cell

HLA-A*02:01
HLA-A*02:06
HLA class II

ELISPOT IFNY release
ICS IFNYy, TNFa release
in vitro assay cytotoxicity

8,30,
51,56
62,7

78,86
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Epitope . Protein Assay | Allele Assay Ref
Epitope sequence i
ID (position) | type
cellular [76—
MHC/direct/fluorescence 78]
MHC qua.liftative binding
purified
MHC/direct/fluorescence 50%
HLA-A*02:01 dissociation temperature
ELISPOT IFNY release [4,57,
37515 |LLLLDRLNQL N (221-230) | T-cell ICSIFNy, TNFacrelease 187,88
multimer/tetramer qualitative |]
HLA-A*02:01 binding
cellular [36,8
MHC/direct/fluorescence 3]
MHC qua.liftative binding
purified
MHC/direct/fluorescence
HLA-A*02:01 qualitative binding
HLA class II biological activity activation [5,13,
HLA-DR ELISPOT IFNY release 52,57
HLA-DRB1*14:01 ICS IFNYy, TNFa release ,65,7
HLA-DRB1*15:01 3,88]
HLA-DRB1*03:01
HLA-DRB1*12:01
HLA-
DQA1%03:01/DQB1*03:02
HLA-
DQA1*01:01/DQB1*05:01
HLA-
DQA1*01:02/DQB1*06:02
HLA-DRB1*07:01
HLA-DRB1*08:02
LLLLDRLNQLESKM HLA-DRB1*11:01
1310598 S N (221-235) | T-cell HLA-DRB1*13:02
HLA-DRB4*01:01
HLA-DRB1*11:01
HLA-DRB1*01:01
HLA-
DPA1%*01:03/DPB1*04:01
HLA-DRB1*09:01
HLA-DRB3*01:01
HLA-
DQA1*05:01/DQB1*02:01
HLA-DRB1*04:05
HLA-DRB1*04:01
HLA-DRB5*01:01
HLA-DPB1¥02:01
HLA-DRB1*12:01
LLLLDRLNQLESKM ELISPOT IENY release 88
1858532 . N (221-235) |T-cell HLA-DR Y [88]
51 chromium cytotoxicity [5,8,2
biological activity activation 3,26,
CFSE proliferation 30,41
ELISA IFNY release ,43,5
37473 LLLDRLNQL N (222-230) | T-cell ICS IFNy, TNFa release 153,
in vitro assay cytotoxicity 53,56
in vivo assay pathogen burden |,62,7
HLA-A*02:01 after challenge 2,76—
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Epitope
ID

Epitope sequence

Protein Assay | Allele Assay Ref
(position) | type

multimer/tetramer qualitative |78,83
binding ,88]

cellular [8,8,2
MHC/competitive/fluorescenc | 3,26,
e qualitative binding 36,76

cellular —
MHC MHC/direct/fluorescence 78,83
qualitative binding ]

purified
HLA-A*02:01 MHC/direct/fluorescence 50%
HLA-A*02:03 dissociation temperature

1334594 | LLDRLNQL N (223-230) |T-cell |HLA-DR ICS IL-2 release [73]

1330575 | RLNQLESKM N (226-234) |T-cell |HLA-A*02:01 ICS IFNYy, TNFa release [78]

Cas 8,10_N 283-370

N_SARS-2_NC_045512

_ 1499544 SARS2_N_293 3211
_1325397_SARS2_N_296_310
_1310390_SARS2_N_297_307
_1312340_SARS2_N_297 311
_1310960_SARS2_N_298_312
_ 1332312 SARS2_N_300_307
_1179921_SARS2_N_301_315
_1708030_SARS2_N_301_325
_3956_SARS2_N_305_313
_3057_SARSZ_N_305_319
_1311554_SARS2_N_305_314
_1310734_SARS2_N_306_320
_1323209_SARS2_N_306_315
_923297_SARS2_N_307_315
_3810_SARS2_N_308_317
_1489765_SARS2_N_309_327
_56979_SARS2_N_310_319
_1859532_SARS2_N_310_334
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_1310286_SARS2_N_311_325
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_1312112_SARS2_N_313_327
_21347_SARS2_N_316_324
_1074911_SARS2_N_316_330
_42648_SARS2_N_317_331
_1074910_SARS2_N_321 333
_1087535_SARS2_N_321_338
_ 1143883 SARS2_N_321_340
_1312574_SARS2_N_321_335
_41460_SARSZ_N_322_330
_100494_SARS2_N_322 331
_193441_SARS2_N_323 333
_71461_SARSZ_N_324_333
_ 65763 SARS2_N_325_3332
_1313778_SARS2_N_325_339
_1310726_SARS2_N_326_340
_1310464_SARS2_N_328_342
_1087763_SARS2_N_329_346
_1313817_SARS2_N_329_343
_1707900_SARS2_N_330_339
_1321430_SARS2_N_331_345
_1314052_SARS2_N_333 347
_1314325_SARS2_N_336_350
_1312709_SARS2_N_337_351
_1125078 SARS2_N_338_346
_1312308_SARS2_N_341_355
_1479739_SARS2_N_345_363
_ 1310398 SARS2_N_346_360
_1313394_SARS2_N_349_363
_125100_SARS2_N_351_358
_27182_SARS2_N_351_359
_1310599_SARS2_N_352_360
_1310109_SARS2_N_356_370
_1074864_SARS2_N_359_369
_1328121_SARS2_N_360_369
_33667_SARS2_N_361_369
_33668_SARS2_N_361_370
_1548775_SARS2_N_361_369
_1549045_SARS2_N_361_369
_1549049_SARS2_N_361_369
_27183_SARSZ_N_351_365
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Figure S7. 293-370 fragments of nucleocapsid protein aligned with peptides established as immunogenic/MHC
molecule binding epitopes in experimental studies. This fragment is a part of cassettes #8 and #10. Epitopes’ IDs in
Immune Epitope Database are indicated on the left. References and additional information regarding these epitopes
are listed in Table S9. This fragment corresponds to a large fragment of dimerization domain of N [82].
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Table S9. Epitopes in 214-235 fragment of nucleocapsid protein, deposited in IEDB, additional information

and references

Epitope . Protein Assay | Allele Assay Ref
Epitope sequence .
ID (position) | type
biological activity activation [5,65,7
1156855 | LIRQGTDYKHWPQIA N (291-305) T-cell |HLA classII ICS IFNYy, TNFa release 0]
RQGTDYKHWPQIAQF ELISA IFNY release [11]
1499544 APSA N (293-311) T-cell |HLA class II
biological activity activation [5,65]
1325397 | TDYKHWPQIAQFAPS |N (296-310) | T-cell |HLA class II ICS IFNY release
B-cell ELISA qualitative binding [21]
ELISPOT IFNY release [52,57]
1310340 | DYKHWPQIAQF N (297-307) T-cell |HLA-A*24:02 ICS IENY, TNFa release
1312340 | DYKHWPQIAQFAPSA |N (297-311) | T-cell |HLA class II ELISA IFNY release [11]
ELISPOT IFNY release [52,57]
1310960 | YKHWPQIAQFAPSAS | N (298-312) T-cell |HLA-DR ICS IFNYy, TNFa release
multimer/tetramer qualitative [4]
1332312 | HWPQIAQF N (300-307) Tocell | HLA-A*24:02 binding
WPQIAQFAPSASAFFG biological activity activation [22]
1708030 MSRIGMEVT N (301-325) T-cell |HLA classI
T-cell |HLA-A*02:01 ICS IFNY release [17,29]
cellular MHC/direct/fluorescence |[6,24,3
qualitative binding 2]
purified
HLA-A*02:01 MHC/competitive/radioactivit
3956 AQFAPSASA N (305-313) HLA-A*02:02 dissociatioi constant KD (~IC5}(]))
HLA-A*02:03 purified
HLA-A*02:06 MHC/competitive/radioactivity
HLA-B*52:01 half maximal inhibitory
MHC concentration (IC50)
ELISA IFNY release [2,89,9
3957 | AQFAPSASAFFGMSR | N (305-319) ICSIENy release 0l
High throughput multiplexed
T-cell |HLA class], II assay T cell binding
ICS IENY release [4,51,6
1311554 | AQFAPSASAF N (305-314) HLA-B*15:01 multimer/tetramer qualitative 8]
T-cell |HLA-A*24:02 binding
biological activity activation [5,65]
HLA-DRB1*07:01 ICS IFNY release
1310734 | QFAPSASAFFGMSRI N (306-320) Tcell |HLA class II
B-cell ELISA qualitative binding [21]
1323209 | QFAPSASAFF N (306-315) |T-cell |HLA-A*24:02 biological activity activation [5]
HLA-B*35:01 biological activity activation [5,62,9
923297 |FAPSASAFF N (307-315) |T-cell |HLA classI ELISPOT IFNY release 1]
MHC |HLA-C*01:02 purified MHC qualitative binding |[45]
biological activity activation [4,5]
3810 APSASAFFGM N (308-317) multimer/tetramer qualitative
T-cell |HLA-B*07:02 binding
HLA-B*07:02 cellular MHC/direct/fluorescence |[6,24]
HLA-B*35:01 qualitative binding
HLA-B*53:01 purified
HLA-B*51:01 MHC/competitive/radioactivity
MHC |HLA-B*81:01 dissociation constant KD (~IC50)
PSASAFFGMSRIGMEVT ELISA IFNY release [11]
1489765 PS N (309-327) T-cell |HLA classII
56979 SASAFFGMSR N (310-319) | T-cell |HLA-A*68:01 biological activity activation [5]
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Epitope . Protein Assay | Allele Assay Ref
Epitope sequence .
ID (position) | type
HLA-A*11:01 purified [6]
HLA-A*31:01 MHC/competitive/radioactivity
HLA-A*68:01 dissociation constant KD (~IC50) -
HLA-A*33:01
MHC |HLA-A*03:01
SASAFFGMSRIGMEVTP HLA class I, HLA biological activity activation [69]
1859552 SGTWLTYT N (310-319) T-cell |classII ELISPOT IFNY release
HLA-A*11:01 in vitro assay cytotoxicity [5,53]
4307 ASAFFGMSR N (311-319) T-cell |HLA-A*68:01 biological activity activation
HLA-A*11:01 [6]
HLA-A*31:01 purified
HLA-A*68:01 MHC/competitive/radioactivity
MHC |HLA-A*03:01 dissociation constant KD (~IC50)
HLA-DRB1*14:01 biological activity activation [5,52,5
HLA-DQB1*05:03 ELISPOT IFNY release 7,73]
1310286 | ASAFFGMSRIGMEVT N (311-325) HLA-DQB1*05:03 ICS IENY release
HLA-DR11 ICS IL-2 release
T-cell |HLA-DR ICS TNF release
1995 AFFGMSRIGMEVTPSGT N (313-330) ELISPOT IFNY release [50,92]
W T-cell |n/d
1312112 | AFEGMSRIGMEVTPS N (313-327) | T-cell |HLA classII ELISPOT IFNY release [93]
51 chromium cytotoxicity [4,5,8,2
biological activity activation 6,28,76
ELISA IFNY release -
21347 GMSRIGMEV N (316-324) ICS IFNYy, TNEa release 78,83,9
in vitro assay cytotoxicity 4]
multimer/tetramer qualitative
T-cell |HLA-A*02:01 binding
High throughput multiplexed [2,65]
1074911 | GMSRIGMEVTPSGTW | N (316-330) HLA class I, HLA assay T cell binding
T-cell |classII ICS IENY release
ELISPOT IFNY release [93]
42648 MSRIGMEVIPSGTWL N (317-331) T-cell |HLA class I ELISPOT TNFa release
purified [40]
MHC/competitive/radioactivity
MHC |HLA-DRB1*01:01 dissociation constant KD (~IC50)
High throughput multiplexed [2]
1074910 | GMEVTPSGTWLTY N (321-333) assay
T-cell |HLA classI T cell binding
1087535 GMEVTPSGTWLTYTGA N (321-338) ELISPOT IFNY release [50]
IK T-cell |n/d
HLA class I binding assay qualitative binding |[70,95]
GMEVTPSGTWLTYTGA HLA class II ICS IENY release
1143883 IKLD N (321-340) HLA-DRB1*07:01 ICS TNFa release
T-cell |HLA-DRB5*01:01
biological activity activation [58,65,
ELISPOT IFNY release 93]
1312574 | GMEVTPSGTWLTYTG [N (321-335) HLA class I ELISPOT TNFa release
T-cell |HLA classII ICS IFNY release
biological activity degranulation |[51]
41460 |MEVTPSGTW (N-322-330) 1CS IFNy release -
multimer/tetramer qualitative
T-cell |HLA-B*44:03 binding
biological activity activation [5,17,4
190494 |MEVTPSGTWL N (322-331) biological activity degranulation |7,50,51
T-cell |HLA-B*40:01 ELISPOT IFNY release ,57,67,
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Epitope . Protein Assay | Allele Assay Ref
Epitope sequence .
ID (position) | type
ICS IFNYy, TNFa 68,96—
in vitro assay cytotoxicity 98]
ICS granzyme B release
ICS perforin release
multimer/tetramer qualitative
binding
193441 |EVTPSGTWLTY N (323-333) | T-cell |HLA-A*26:01 biological activity activation [5]
T-cell |HLA-A*30:02 biological activity activation [5]
HLA-A*30:02 purified [6]
71461 VIPSGTWLTY N (324-333 HLA-A*29:02 MHC/competitive/radioactivity
HLA-A*26:01 dissociation constant KD (~IC50)
MHC |HLA-A*01:01
65763 TPSGTWLTY N (325-333) | T-cell |HLA-B*35:01 biological activity activation [5,67]
HLA-A*29:02 purified MHC/direct/fluorescence |[6,99]
MHC |HLA-A*11:01 dissociation constant KD (~EC50)
1313778 | TPSGTWLTYTGAIKL N (325-339) | T-cell |HLA classI ELISPOT IFNY release [58]
HLA-DRB1*01:02 biological activity activation [5,13,6
HLA-DQB1*06:03 ELISPOT IFNY release 5]
HLA-DQB1*06:03 ELISPOT IL-5 release
HLA-DRB1*15:01 ICS IFNY release
T-cell |HLA classII
B-cell ELISA qualitative binding [21]
HLA-DRB1*15:01 purified [5]
1310726 |PSGTWLTYTGAIKLD | N (326-340) HLA-DRBSOLOL | MHC/competitive/radioactivity
HLA-DRB3*01:01 half maximal inhibitory
HLA-DRB1*07:01 concentration (IC50)
HLA-DRB1*03:01
HLA-DRB1*11:01
HLA-DRB1*08:02
HLA-DRB1*04:01
HLA-DRB1*12:01
MHC |HLA-DRB1*04:05
biological activity activation [52,57]
1310464 | GTWLTYTGAIKLDDK [N (328-342) ELISPOT IFNY release
T-cell |HLA-DR ICS IFNYy, TNFa release
TWLTYTGAIKLDDKDP ELISPOT IFNY release [50]
1087763 NF N (329-346) T-cell |HLA classII
1313817 |TWLTYTGAIKLDDKD [N (329-343) | T-cell |HLA classII ELISA IFNY release [11]
HLA class IT ICS IFNY release [8]
1707900 | WLTYTGAIKL N (330-339) Tocell | HLA-A*02:01
HLA class I ICS IENY release [5,65]
1321430 | LTYTGAIKLDDKDPN | N (331-345) T-cell |HLA-DRB1*07:01 biological activity activation
1314052 | YTGAIKLDDKDPNFK [N (333-347) |T-cell |HLA classII ICS IFNYy release [8]
HLA class I ICS IENY release [5,65]
1314325 | AIKLDDKDPNFKDQV | N (336-350) T-cell | HLA-DRB1*03:01 biological activity activation
biological activity activation [58]
1312709 | IKLDDKDPNFKDQVI N (337-351) T-cell |HLA classI, IT ELISPOT IFNY release
ELISPOT IFNY release [30,41]
1125078 | KLDDKDPNF N (338-346) multimer/tetramer qualitative
T-cell |HLA-A*02:01 binding
1312308 | DKDPNFKDQVILLNK [N (341-355) | T-cell |n/d ELISPOT IFNY release [65]
PNFKDQVILLNKHIDA ELISPOT IENgy release [92]
1309135 YK N (344-361) T-cell |HLA classII
NFKDQVILLNKHIDAY ELISA IFNY release [11]
1479739 KTF N (345-368) T-cell |HLA class II
1310398 | FKDQVILLNKHIDAY N (346-360) | T-cell |HLA-DRB1*16:02 biological activity activation [5,65]
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Epitope
ID

Epitope sequence

Protein
(position)

Assay
type

Allele

Assay

Ref

HLA-DRB1*15:01
HLA-DRB1*14:06
HLA-DRB1*14:01
HLA class I
HLA-DRB1*03:01
HLA class I
HLA-DRB1*03:01
HLA-DRB1*04:01
HLA-DRB1*09:01
HLA-DRB1*11:01
HLA-DRB1*12:01
HLA-DRB3*01:01
HLA-DRB4*01:01
HLA-DRB5*01:01
HLA-DRB1*16:02
HLA-DRB1*15:01
HLA-DQB1*06:02
HLA-DRB1*14:01
HLA-DPB1*02:01
HLA-
DPA1*01:03/DPB1*0
4:01

HLA-
DQA1*01:02/DQB1*
06:02
HLA-DRB1*15:01
HLA-
DQA1*01:01/DQB1*
05:01
HLA-DRB1*01:01
HLA-DRB1*07:01
HLA-
DQA1*03:01/DQB1*
03:02
HLA-DRB1*13:02
HLA-
DQA1*05:01/DQB1*
02:01
HLA-DRB1*04:05
HLA-DRB3*02:02
HLA-DRB1*08:02
HLA-
DQA1*05:01/DQB1*
03:01
HLA-DRB1*14:06
HLA class I

ICS IENY release

HLA-
DPA1*01:03/DPB1*0
4:01
HLA-DRB1*13:02
HLA-DRB1%*01:01
HLA-DRB1*08:02
HLA-DRB1*01:01
HLA-DRB5*01:01
HLA-DRB1%*15:01
HLA-DRB3*01:01
HLA-DRB3*02:02

Purified

MHC/competitive/radioactivity
half maximal inhibitory

concentration (IC50)

[5,65]
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Epitope
ID

Epitope sequence

Protein
(position)

Assay
type

Allele

Assay

Ref

HLA-DRB1*15:01
HLA-DRB1*11:01
HLA-DRB1*07:01
HLA-DRB1*12:01
HLA-DPB1*02:01
HLA-DRB4*01:01
HLA-DRB1*08:02
HLA-
DQA1*01:02/DQB1*
06:02

HLA-
DQA1*01:01/DQB1*
05:01
HLA-DRB1*09:01
HLA-DRB1*04:05
HLA-
DQA1*03:01/DQB1*
03:02
HLA-DRB1*07:01
HLA-DRB1*04:05
HLA-DRB1*11:01
HLA-DRB1*12:01
HLA-DRB1*03:01
HLA-
DQA1*05:01/DQB1*
02:01
HLA-DRB1*04:01
HLA-
DQA1*05:01/DQB1*
03:01
HLA-DRB3*01:01
HLA-DRB5*01:01
HLA-DRB1*03:01

1313394

QVILLNKHIDAYKTF

N (349-363)

T-cell

HLA class I, II

biological activity activation
ELISA IFNY release

[11,58]

1860344

VILLNKHIDAYKTFPPT

EPKKDKKK

N (350-374)

T-cell

HLA class I, I

biological activity activation
ELISPOT IFNY release

[69]

27182

ILLNKHIDA

N (351-359)

T-cell

HLA class I
HLA-A*02:01

ELISPOT IFNY release

High throughput multiplexed
assay T cell binding

ICS IFNYy, TNFa release
multimer/tetramer qualitative
binding

[2,28,7
7,78]

27183

ILLNKHIDAYKTFPP

N (351-365)

T-cell

HLA-DRB1*14:06
HLA-DRB1*15:01
HLA class II

biological activity activation
ELISPOT IFNY release
ICS IFNY release

[5,65]

MHC

HLA-DRB1%*15:01
HLA-DRB1*01:01
HLA-DRB1*11:01
HLA-DRB1*04:05
HLA-DRB3%*01:01
HLA-DRB1*07:01
HLA-DRB1*08:02
HLA-DRB5*01:01

purified
MHC/competitive/radioactivity
half maximal inhibitory
concentration (IC50)

[5]

125100

ILLNKHID

N (351-358)

T-cell

HLA-A*02:01

ELISPOT IFNY release
ICS IFNYy, TNEa release

[77,78]
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Epitope . Protein Assay | Allele Assay Ref
Epitope sequence .
ID (position) | type
HLA-A*03:01 ELISPOT IFNY release [50,92,
37611 II;LNKHIDAYKTFPPTEP N (352-369) HLA-A*11:01 100,10
T-cell |[+n/d 1]
multimer/tetramer qualitative [4]
1310599 |LLNKHIDAY N (352-360) Tcell |HLA-B*15:01 binding
biological activity activation [5,65]
1310109 | HIDAYKTFPPTEPKK N (356-370) |T-cell |HLA classIl ICS IFNY release
B-cell ELISA qualitative binding [21]
High throughput multiplexed
1074864 | AYKTFPPTEPK N (359-369) assay [2]
T-cell T cell binding
biological activity activation [5,8]
ICS IFNYy, TNFa release
1328121 | YKTFPPTEPK N (360-369) HLA-A*68:01 in vitro assay cytotoxicity
HLA-A*11:01 multimer/tetramer qualitative
T-cell |HLA class I binding
biological activity activation [4,5,30,
HLA-A*03:01 ELISA IFNY release 43,50,5
HLA-A*31:01 ELISA IL-2 release 3,55,96
HLA-A*11:01 ELISA TNFa release ,102]
T-cell |HLA-A*68:01 ICS IENY release
cellular MHC/mass spectrometry |[6,44,4
33667 |KTFPPTEPK N (361-369) ligand presentation 575,99
purified ,102—
MHC/competitive/fluorescence 104]
qualitative binding
HLA-A%*03:01 purified
HLA-A*31:01 MHC/competitive/radioactivitydi
HLA-A*11:01 ssociation constant KD (~IC50)
MHC |HLA-A*68:01 purified MHC qualitative binding
biological activity activation [5,17,5
HLA-A*03:01 ELISPOT IFNY release 7]
T-cell |HLA-A*11:01 ICS IFNY release
33668 KTFPPTEPKK N (361-370) HLA-A*03:01 purified [6]
HLA-A*31:01 MHC/competitive/radioactivitydi
HLA-A*11:01 ssociation constant KD (~IC50)
MHC |HLA-A*68:01
T-cell |HLA class II ICS IFNY release [65]
33669 |KTFPPTEPKKDKKKK | N (361-375) biological activity agglutination | [79,105
ELISA qualitative binding ]
B-cell Microarray qualitative binding
1319977 | KTFPPTEPKKDKKK N (361-374) | T-cell |HLA-A*03:01 biological activity activation [5]
1548775 | KIFPPTEPK N (361-369) |T-cell |HLA-A*11:01 ELISA IFNY release [30]
1549045 | KTFPPIEPK N (361-369) |T-cell |HLA-A*11:01 ELISA IFNY release [30]
1549049 | KTLPPTEPK N (361-369) |T-cell |HLA-A*11:01 ELISA IFNY release [30]
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Cas 1,4 M_50-77

Cas 2,5,6_M_50-79

cas3 M_42-75
M_SARS-2_NC_045512
1320511 SARS-2_M_51_65
1332347 SARS-2_52 60
16973 SARS-2 53 62
1074889 SARS-2 53 70
1657930_SARS-2_53_68
40677_SARS-2_54 62
72759 SARS-2 55 63
1320905 SARS-2_56_70
1332668 SARS-2_56_64
1634839 _SARS-2_56_66
40685_5ARS-2_57 65
1706301_SARS-2_60_68
64710 SARS-2_61_70

1310899 SARS-2 61 75
18219 SARS-2 65_73
1326550 SARS-2_66_80
1087375 _SARS-2_M_67-76
1320283 SARS-2 M _67-75
1314167 SARS-2_M _68-75

Figure S8. 42-79 fragments of membrane protein aligned with peptides established as

immunogenic/MHC

molecule binding epitopes in experimental studies. This fragment is a part of cassettes #1-6. Epitopes’ IDs in
Immune Epitope Database are indicated on the left. References and additional information regarding these epitopes

are listed in Table S10. This fragment corresponds to transmembrane helix 2 and linker to 34 helix [106].

Table S10. Epitopes in 42-79 fragment of membrane protein, deposited in IEDB, additional information

and references

Epitope |Epitope Protein Assay | Allele Assay Ref
ID sequence (position) | type
HLA-DQB1*05:01 biological activity activation [5,65]
LIFLWLLWPV HLA-DRB1*01:02 ICS IFNY release
1320511 TLACF M (51-69) HLA-DQB1*05:03
T-cell |HLA classII
1332347 |IFLWLLWPV  |M (52-60) |T-cell |HLA-A*02:01 ELISPOT IFNg release [15]
T-cell |HLA-A*02:01 multimer/tetramer qualitative binding [4,31]
HLA-A*02:01 cellular MHC/direct/fluorescence [6,32,107
FLWLLWPVT HLA-A*02:02 qualitative binding ]
16973 M (53-62
L ( ) HLA-A*02:03 purified MHC/competitive/radioactivity
HLA-A*02:06 dissociation constant KD (~IC50)
T-cell
FLWLLWPVT High throughput multiplexed assay T cell |[5]
1074889 LACFVLAAV M (53-70) T-cell |HLA classI binding
FLWLLWPVT biological activity, activation [22]
1657930 11 acrvLA MG368) |1 cell |HLA lass1, 11
T-cell |HLA-A*24:02 ICS IFNY release [54]
HLA-A*23:01 purified MHC/competitive/radioactivity | [6]
40677 LWLLWPVIL | M (54-62) HLA-A*24:02 dissociation constant KD (~IC50)
MHC |HLA-A*29:02
T-cell |HLA-A*02:01 ICS IFNYy release [29]
HLA-A*02:01 purified MHC/competitive/radioactivity ~ |[6,32]
HLA-A*02:02 half maximal inhibitory concentration
72759 WLLWPVTLA | M (55-63
( ) HLA-A*02:03 (IC50)
HLA-A*02:06
MHC |HLA-A%*68:02
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Epitope |Epitope Protein Assay | Allele Assay Ref
ID sequence (position) | type
HLA-DQB1*05:03  |biological activity activation [5,65]
LLWPVTLACF HLA-DQB1*06:03  |ICS IFNY release
1320905 VLAAV M (56-70) HLA-DQB1*05:01
T-cell |HLA class 1l
1332668 | LLWPVTLAC |M (56-64) T-cell |HLA-A*02:01 multimer/tetramer qualitative binding [4]
LLWPVTLACF multimer/tetramer qualitative binding [31]
1634839 1y MO666) I cen |HLA-A®0201
40685 LWPVTLACF |M (57-65) |T-cell |HLA-A*24:02 ICS IFNY release [8,54]
HLA-A*02:06 CFSE proliferation [8]
1706301 | VILACEVLA 1M (60-68) T-cell |HLA classII ICS IFNY release
CFSE proliferation [8,27,28,
HLA-A*02:01 ELISPOT IFNY release 62,107]
HLA-A*02:07 ICS IENY release
T-cell |HLA classI multimer/tetramer qualitative binding
purified MHC qualitative binding purified |[6,8,27,3
64710 TLACFVLAAV | M (61-70) HLA-A*02:01 MHC/competitive/radioactivity half 2,47,107]
HLA-A*02:02 maximal inhibitory concentration (IC50)
HLA-A*02:03 purified MHC/direct/fluorescence 50%
HLA-A*02:06 dissociation temperature
HLA-A*02:07 cellular MHC/competitive/fluorescence
MHC |HLA-A*68:02 qualitative binding
1310849 TLACFVLAAV M (61-75) T-cell |n/d ELISPOT IF.NY. rele?se . [65]
YRINW B-cell ELISA qualitative binding [21]
51 chromium cytotoxicity [4,5,8,27,
biological activity activation 31]
HLA-A*02:01 ICS IFNYy, TNFa release
T-cell |HLA-A*68:02 multimer/tetramer qualitative binding
purified MHC qualitative binding [6,8,27,3
purified MHC/competitive/radioactivity | 1,32]
18219 FVLAAVIRL | M (6573) HLA-A*02:01 half maximal inhibitory concentration
HLA-A*02:02 (IC50)
HLA-A*02:03 purified MHC/direct/fluorescence 50%
HLA-A*02:06 dissociation temperature
HLA-A*02:07 cellular MHC/competitive/fluorescence
MHC |HLA-A*68:02 qualitative binding
HLA-DRB1*12:02 biological activity activation [5,65]
HLA-DQB1%*05:03 ICS IENY release
HLA-DRB1*14:01
HLA-DQB1*05:01
T-cell |HLA class1I
HLA-DRB1*15:01 purified MHC/competitive/radioactivity | [5]
HLA-DRB1%09:01 half maximal inhibitory concentration
HLA-DRB5*01:01 (IC50)
1326559 \Vill}?ég;{ RIN M (66-80) HLA-DRB1*11:01
HLA-DRB3*02:02
HLA-DRB1*07:01
HLA-DRB1*04:05
HLA-DRB1*08:02
HLA-DRB4*01:01
HLA-DRB1*01:01
HLA-DRB1*04:01
MHC |HLA-DRB1*13:02
High throughput multiplexed assay T cell |[2]
1087375 |LAAVYRINWI | M (67-76) Tocell | HLA class I binding
1320283 |LAAVYRINW |M (67-75) |T-cell |HLA-B*57:01 biological activity activation [5]
1314167 | AAVYRINW M (68-75) |T-cell |HLA-B*57:01 biological activity activation [5]
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Figure S9. Expression of the HLA-A2 molecules on the mouse splenic cells and HLA-A*02:01 positive
donor as detected using the PE Anti-HLA A2 antibody [BB7.2]. Whole blood was stained with antibody
and the cells were processed on a flow cytometer.
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Figure S10. Levels of IFNvy-producing cytotoxic T cells after stimulation of mouse splenocytes with CEF
peptide mix. Mice were immunized twice with 106 EIDso of each test virus within a 3-week interval. On

day 10 post second dose splenocytes (n=7) were collected and CEF-specific CTL response was assessed
by ICS assay.
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Figure S11. Levels of cytokine-producing cytotoxic T cells after stimulation of mouse splenocytes with
influenza NPse peptide. Mice were immunized twice with 10¢ EIDso of each test virus within a 3-week
interval. On day 10 post second dose splenocytes (n=7) were collected and NPsss-specific CTL response
was assessed by ICS assay.
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Figure S12. The levels of IFNy-producing helper (A) and effector memory (B) T cell subsets in PBMC
samples of naive individuals stimulated in vitro with the studied recombinant LAIV/SARS-CoV-2
viruses.
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Figure S13. Histopathological evaluation of lung tissues of immunized Syrian hamsters on day 5 after challenge
with SARS-CoV-2 Wuhan virus. A. Representative micrographs of the lungs and lung sections stained with
Hematoxylin & Eosin. B. Semi-quantitative analyses of the changes in airway, lung/alveolar and vascular systems.
Data were analyzed by one-way ANOVA with Tukey’s post-hoc multiple analyses test. *—p < 0.05.
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stopathological changes in lung tis
challenge with SARS-CoV-2 Delta variant. Representative micrographs of the lung sections stained with
Hematoxylin & Eosin of all four animals in each test group. Lung sections are shown at magnifications of 50x
(upper figure) and 200x (lower figure) for each hamster.
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challenge with SARS-CoV-2 Wuhan variant. Representative micrographs of the lung sections stained with
Hematoxylin & Eosin of all four animals in each test group. Lung sections are shown at magnifications of 50x
(upper figure) and 200x (lower figure) for each hamster.
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