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Table S1: Donor information related to Fig. 1, 2 and 7.

Donor Sex Age HLA-A24? vaccinated? | Days after Blood
ID 2" vax collection
VKU-1 Male 48 Positive BNT162b2 35 03/05/2021
VKU-2 Male 37 Positive BNT162b2 35 03/05/2021
VKU-3 Male 40 Positive BNT162b2 35 03/05/2021
VKU-5 Male 34 Negative BNT162b2 35 03/05/2021
VKU-7 Male 55 Positive BNT162b2 31 08/05/2021
VKU-8 Male 55 Negative BNT162b2 35 08/05/2021
VKU-10 Female 60 Positive BNT162b2 48 03/05/2021
VKU-11 Female 39 Positive BNT162b2 34 25/05/2021
VKU-16 Male 54 Negative BNT162b2 35 08/05/2021
VKU-17 Male 35 Negative BNT162b2 35 25/05/2021
VKU-18 Female 38 Positive BNT162b2 35 25/05/2021
VKU-19 Female 36 Positive BNT162b2 35 27/05/2021
VKU-20 Male 33 Negative BNT162b2 34 25/05/2021
VKU-21 Female 27 Negative BNT162b2 34 25/05/2021
VKU-22 Male 34 Positive BNT162b2 36 27/05/2021
VKU-23 Male 54 Positive BNT162b2 49 27/05/2021
VKU-25 Male 46 Negative BNT162b2 34 25/05/2021
VKU-27 Male 43 Negative BNT162b2 35 27/05/2021
VKU-28 Male 30 Positive BNT162b2 35 10/06/2021
VKU-41 Male 34 Negative BNT162b2 35 27/05/2021
VKU-42 Male 34 Positive BNT162b2 35 27/05/2021
VKU-43 Male 38 Negative BNT162b2 35 27/05/2021
VKU-44 Male 29 Positive BNT162b2 31 25/05/2021
VKU-45 Male 27 Negative BNT162b2 35 27/05/2021
VKU-46 Female 40 Negative BNT162b2 35 27/05/2021
VKU-47 Female 57 Negative BNT162b2 31 25/05/2021
VKU-48 Male 59 Positive BNT162b2 35 27/05/2021
GV9 Female 24 Positive BNT162b2 202 27/12/2021
GV12 Female 28 Negative BNT162b2 23 01/07/2021
GV15 Female 23 Positive BNT162b2 182 06/01/2022
GV16 Male 22 Positive No NA 17/05/2021
GV16-1 Male 22 Positive BNT162b2 202 27/12/2021
GV17 Male 24 Negative BNT162b2 21 29/06/2021
GV19 Male 24 Positive BNT162b2 202 27/12/2021
GV24 Male 23 Positive BNT162b2 212 06/01/2022
GV25 Male 24 Negative BNT162b2 22 30/06/2021
GV26 Male 23 Positive BNT162b2 212 06/01/2022
GV27 Female 23 Negative BNT162b2 21 29/06/2021
GV32 Male 56 Positive No NA 11/05/2021
GV32-1 Male 56 Positive BNT162b2 27 05/07/2021
GV32-2 Male 56 Positive BNT162b2 195 20/12/2021
GV33 Male 39 Positive No NA 11/05/2021
GV33-1 Male 39 Positive BNT162b2 24 28/07/2021
GV33-2 Male 39 Positive BNT162b2 192 20/12/2021
GV34 Female 38 Positive BNT162b2 24 05/07/2021
GV35 Male 52 Positive BNT162b2 24 05/07/2021
GV36 Male 41 Positive BNT162b2 21 05/07/2021
GV36-1 Male 41 Positive BNT162b2 192 20/12/2021
GV52 Female 67 Positive BNT162b2 21 05/07/2021
GV59 Male 37 Positive BNT162b2 25 15/09/2021
GV59-1 Male 37 Positive BNT162b2 126 20/12/2021
GV60 Male 51 Positive mRNA-1273 116 20/12/2021




Table S2: Convalescent donor information related to Fig. 2 and 6.

Cohort SreLl Sex Age HLA-A24? | vaccinated? COV|D.'19 D:g;f ::t BIooti
ID severity e collection
KK-008 Male 63 Positive No Mild 17 19/08/2021
GV-38 Male 23 Positive No Mild 18 20/05/2021
GV-41 Male 33 Positive No Mild 16 20/05/2021
GV-42 Male 25 Positive No Mild 32 03/06/2021
AK-16 Female 46 Positive No Moderate 11 27/08/2021
A24%" | Ak1s | Female | 25 | Positive No Moderate 10 03/09/2021
COVID-19 AK-20 | Female | 58 Positive No Severe NA 03/09/2021
convalescents
AK-24 Female 28 Positive No Severe 13 08/09/2021
AK-25 Female 42 Positive No Severe 7 08/09/2021
IK-25 Male 61 Positive NA Moderate 7 09/03/2022
IK-26 Female 40 Positive NA Moderate 17 06/08/2021
1K-32 Male 36 Positive NA Moderate 19 01/09/2021
AK-12 Male 53 Negative No Moderate 11 25/08/2021
AK-19 Male 47 Negative No Severe 11 03/09/2021
AK-32 Male 57 Negative No Moderate 10 13/09/2021
- 1K-21 Female 71 Negative NA Moderate 16 30/07/2021
é\%ﬂlg IK-22 Male 33 Negative NA Mild 14 30/07/2021
convalescents IK-24 Male 43 Negative NA Moderate 17 06/08/2021
IK-27 Female 56 Negative NA Moderate 13 06/08/2021
IK-33 Male 41 Negative NA Mild 34 06/09/2021
IK-34 Male 38 Negative NA Mild 46 16/09/2021

NA — Not applicable



Table S3: HLA binding of NF9-5X peptides.

Name Sequence Normalized log Kd
NYNYLYRLF -6.83
NF9-5A ———-A---- -6.90
NF9-5C -———C---- -6.12
NF9-5D -——-D---- -6.17
NF9-5E -——-E---- -5.90
NF9-5F -——-F---- -6.72
NF9-5G -===G---- -6.56
NF9-5H -—--H---- -6.93
NF9-5I -———-I---- -7.03
NF9-5K -———-K---- -6.94
NF9-5M -——-M---- -6.85
NF9-5N -———-N---- -7.00
NF9-5P -————P---- -6.82
NF9-5Q ——=—Q---- -6.55
NF9-5R -——-R---- -6.35
NF9-5V —===V---= -6.68
NF9-5S R -6.62
NF9-5T -———-T---- -6.71
NF9-5V —===V---= -6.68
NF9-5W ———-W---- -6.14
NF9-5Y ——==Y---- -6.50

Colors of text in name column match those used elsewhere in this study



Table S4: Crystallography statistics for X-ray crystallography structures in this study

PDB Entry

28IL

8RJH

8RJI

Protein

P1-15:HLA A*2402-NF9

HLA A*2402-NF9_6F

HLA A*2402-NF9_5R

Data Collection

Diamond Beamline 104 104 104
Date 28-04-2022 28-04-2022 28-04-2022
Wavelength 0.9795 0.9795 0.9795

Crystal Data (outer shell statistics in brackets)

Crystallisation

0.1 M di-Sodium malonate,
0.1 M HEPES, 30% wi/v

0.1M Sodium cacodylate,
20% PEG 4000, 15%

0.1M MES, 20% PEG 4000,

Conditions g(zlgga(;rﬂl?c acid sodium salt) Glycerol, pH 6 15% Glycerol, pH 7
a,b,c (A) 200.44, 200.44, 156.27 344.8, 84.34, 91.45 |103.28,77.02, 111.82
a.By () 90.0, 90.0, 120.0 90.00, 102.14, 90.00 90.00, 110.58, 90.00
Space group P3121 C121 P1211

Resolution (A) 3.1 —-60.49 2.60 — 86.92 2.3-54.8

Outer shell 3.10-3.18 2.60 —2.65 2.3-2.35

R-merge (%) 0.287 (3.769) 0.166 (1.581) 0.144 (1.088)

R-pim 0.091 (1.171) 0.101 (1.021) 0.089 (0.686)
R-meas (%) 0.300 (3.941) 0.195 (1.887) 0.170 (1.289)

CC1/2 0.997 (0.407) 0.995 (0.465) 0.996 (0.677)

I /ao(l) 8.8 (0.9) 7.7 (1.0) 8.0 (1.5)
Completeness (%) 100 (100) 100 (99.5) 99.6 (96.3)
Multiplicity 21 (22) 7.1 (6.6) 7.0 (6.9)

Total Measurements

1,387,790 (101,844)

564,978 (29,665)

512,213 (29,794)

Unique Reflections

65,958 (4,631)

79,258 (4,490)

73,135 (4,344)

Wilson B-factor(A?) 93 51.1 33.7
Refinement Statistics

Non-H Atoms 14,898 19,159 13,033
R-work reflections 62481 75,257 73,254
R-free reflections 3,218 3,967 3,602
R-work/R-free (%) 19.0/23.1 22.4/26.4 21.7/26.5
rms deviations (ML target in brackets)

Bond lengths (A) 0.006 (0.012) 0.010 (0.013) 0.012 (0.013)
Bond Angles (°) 1.504 (1.772) 1.372 (1.648) 1.447 (1.647)
'Coordinate error 0.355 0.323 0.4401

Mean B value (A?) 112.3 63.2 39.2
Ramachandran Statistics

Favoured/Outliers 1459/ 20 2152 /1 1429 /6

% 89 /1 95/0 94/0

* One crystal was used for determining each structure.

' Coordinate Estimated Standard Uncertainty in (A), calculated based on maximum likelihood statistics.




Table S5. Molecular contacts between the P1-15 T-cell Receptor and the A24/NF9
peptide:MHC complex. Note that the P1-15 TCR B-chain construct contained a short N-terminal
extension resulting from the expression system, and the PDB numbering therefore begins from
the first residue of this construct. For consistency with the published literature (e.g., PDB: 8YE4),
amino acid numbering in this manuscript follows the canonical TCR sequence i.e., -3 relative to
the PDB files for the 8 chain.

CDR TCR Peptide MHC VdWs H-bonds
loop residue  residue residue (54 A) (3.4 A)
CDR1a Ala29 Tyr4 3
GIn31 GIn155 2
Tyr4 8
Tyr6 1
Ser32 Tyr6 2
CDR2a Tyr51 Ala150 1
His151 23
Glu154 1
Ser52 Glu154 2
Ser53 Glu154 4
FWa Arg66 Ala158 3
CDR3a Asn91 Tyr6 4
Leu93 Glu62 1
Gly65 2
Lys66 3
Asn95 Gly65 1
Ser96 Gly65 1
Gly68 1
Tyro8 Lys66 2
Ala69 1
Asn3 1
Tyr4 8
Leu5 5 1
Tyr6 4
CDR1B Asn30 Glu76 1
CDR3p Ser96 Leu8 2
Gly97 Tyr6 1
Gly9o8 Tyr6 2
Tyr99 Tyr6 1
Arg7 12 1

Leu8

()]




Table S1: Donor information related to Fig. 1, 2 and 7.

Donor Sex Age HLA-A247? vaccinated? | Days after Blood
ID 2™ vax collection
VKU-1 Male 48 Positive BNT162b2 35 03/05/2021
VKU-2 Male 37 Positive BNT162b2 35 03/05/2021
VKU-3 Male 40 Positive BNT162b2 35 03/05/2021
VKU-5 Male 34 Negative BNT162b2 35 03/05/2021
VKU-7 Male 55 Positive BNT162b2 31 08/05/2021
VKU-8 Male 55 Negative BNT162b2 35 08/05/2021
VKU-10 | Female 60 Positive BNT162b2 48 03/05/2021
VKU-11 Female 39 Positive BNT162b2 34 25/05/2021
VKU-16 Male 54 Negative BNT162b2 35 08/05/2021
VKU-17 Male 35 Negative BNT162b2 35 25/05/2021
VKU-18 | Female 38 Positive BNT162b2 35 25/05/2021
VKU-19 Female 36 Positive BNT162b2 35 27/05/2021
VKU-20 Male 33 Negative BNT162b2 34 25/05/2021
VKU-21 Female 27 Negative BNT162b2 34 25/05/2021
VKU-22 Male 34 Positive BNT162b2 36 27/05/2021
VKU-23 Male 54 Positive BNT162b2 49 27/05/2021
VKU-25 Male 46 Negative BNT162b2 34 25/05/2021
VKU-27 Male 43 Negative BNT162b2 35 27/05/2021
VKU-28 Male 30 Positive BNT162b2 35 10/06/2021
VKU-41 Male 34 Negative BNT162b2 35 27/05/2021
VKU-42 Male 34 Positive BNT162b2 35 27/05/2021
VKU-43 Male 38 Negative BNT162b2 35 27/05/2021
VKU-44 Male 29 Positive BNT162b2 31 25/05/2021
VKU-45 Male 27 Negative BNT162b2 35 27/05/2021
VKU-46 | Female 40 Negative BNT162b2 35 27/05/2021
VKU-47 | Female 57 Negative BNT162b2 31 25/05/2021
VKU-48 Male 59 Positive BNT162b2 35 27/05/2021
GV9 Female 24 Positive BNT162b2 202 27/12/2021
GV12 Female 28 Negative BNT162b2 23 01/07/2021
GV15 Female 23 Positive BNT162b2 182 06/01/2022
GV16 Male 22 Positive No NA 17/05/2021
GV16-1 Male 22 Positive BNT162b2 202 27/12/2021
GV17 Male 24 Negative BNT162b2 21 29/06/2021
GV19 Male 24 Positive BNT162b2 202 27/12/2021
Gv24 Male 23 Positive BNT162b2 212 06/01/2022
GV25 Male 24 Negative BNT162b2 22 30/06/2021
GV26 Male 23 Positive BNT162b2 212 06/01/2022
Gv27 Female 23 Negative BNT162b2 21 29/06/2021
GV32 Male 56 Positive No NA 11/05/2021
GV32-1 Male 56 Positive BNT162b2 27 05/07/2021
GV32-2 Male 56 Positive BNT162b2 195 20/12/2021
GV33 Male 39 Positive No NA 11/05/2021
GV33-1 Male 39 Positive BNT162b2 24 28/07/2021
GV33-2 Male 39 Positive BNT162b2 192 20/12/2021
GV34 Female 38 Positive BNT162b2 24 05/07/2021
GV35 Male 52 Positive BNT162b2 24 05/07/2021
GV36 Male 41 Positive BNT162b2 21 05/07/2021
GV36-1 Male 41 Positive BNT162b2 192 20/12/2021
GV52 Female 67 Positive BNT162b2 21 05/07/2021
GV59 Male 37 Positive BNT162b2 25 15/09/2021
GV59-1 Male 37 Positive BNT162b2 126 20/12/2021
GV60 Male 51 Positive mRNA-1273 116 20/12/2021




Table S2: Convalescent donor information related to Fig. 2 and 6.

Cohort P90 | Sex | Age | HLA-A247 | vaccinated? | GOVIO® PR or o
onset

KK-008 Male 63 Positive No Mild 17 19/08/2021

GV-38 Male 23 Positive No Mild 18 20/05/2021

GV-41 Male 33 Positive No Mild 16 20/05/2021

GV-42 Male 25 Positive No Mild 32 03/06/2021

AK-16 Female 46 Positive No Moderate 11 27/08/2021

A24*r | Ak1s | Female | 25 | Positive No Moderate 10 | 03/09/2021

coviD-19 AK-20 | Female | 58 Positive No Severe NA 03/09/2021

convalescents

AK-24 Female 28 Positive No Severe 13 08/09/2021

AK-25 Female 42 Positive No Severe 7 08/09/2021

IK-25 Male 61 Positive NA Moderate 7 09/03/2022

IK-26 Female 40 Positive NA Moderate 17 06/08/2021

IK-32 Male 36 Positive NA Moderate 19 01/09/2021

AK-12 Male 53 Negative No Moderate 11 25/08/2021

AK-19 Male 47 Negative No Severe 11 03/09/2021

AK-32 Male 57 Negative No Moderate 10 13/09/2021

- IK-21 Female 71 Negative NA Moderate 16 30/07/2021

g\%D?B IK-22 Male 33 Negative NA Mild 14 30/07/2021

convalescents IK-24 Male 43 Negative NA Moderate 17 06/08/2021

IK-27 Female 56 Negative NA Moderate 13 06/08/2021

IK-33 Male 41 Negative NA Mild 34 06/09/2021

IK-34 Male 38 Negative NA Mild 46 16/09/2021

NA — Not applicable



Table S3: HLA binding of NF9-5X peptides.

Name Sequence Normalized log Kd
NF9 (WT) NYNYLYRLF -6.83
NF9-5A -——-A---- -6.90
NF9-5C -—=-C---- -6.12
NF9-5D -——--D---- -6.17
NF9-5E -——-E---- -5.90
NF9-5F -—=-F---- -6.72
NF9-5G -———-G---- -6.56
NF9-5H -——--H---- -6.93
NF9-5I ———=I---- -7.03
NF9-5K -——-K---- -6.94
NF9-5M -—=-M---- -6.85
NF9-5N -—=-N---- -7.00
NF9-5P -——-P---- -6.82
NF9-5Q ——=-Q---- -6.55
NF9-5R -——-R---- -6.35
NF9-5V ——==V---- -6.68
NF9-5S -——=-S---- -6.62
NFO-5T -—=-T---- -6.71
NF9-5V ——=-V---- -6.68
NF9-5W ———-W---- -6.14
NF9-5Y ———=Y--—- -6.50

Colors of text in name column match those used elsewhere in this study



Table S4: Crystallography statistics for X-ray crystallography structures in this study

PDB Entry

28IL

8RJH

8RJI

Protein

P1-15:HLA A*2402-NF9

HLA A*2402-NF9_6F

HLA A*2402-NF9_5R

Data Collection

Diamond Beamline 104 104 104
Date 28-04-2022 28-04-2022 28-04-2022
Wavelength 0.9795 0.9795 0.9795

Crystal Data (outer shell statistics in brackets)

Crystallisation

0.1 M di-Sodium malonate,
0.1 M HEPES, 30% w/v

0.1M Sodium cacodylate,
20% PEG 4000, 15%

0.1M MES, 20% PEG 4000,

Conditions ;’zlgé&lacprﬂ;c acid sodium salt) Glycerol, pH 6 15% Glycerol, pH 7
a,b,c (A) 200.44, 200.44, 156.27 344.8, 84.34, 91.45 |103.28, 77.02, 111.82
oLB.y (°) 90.0, 90.0, 120.0 90.00, 102.14, 90.00 90.00, 110.58, 90.00
Space group P3i21 C121 P1211
Resolution (A) 3.1-60.49 2.60 — 86.92 2.3-54.8

Outer shell 3.10-3.18 2.60 — 2.65 2.3-2.35
R-merge (%) 0.287 (3.769) 0.166 (1.581) 0.144 (1.088)
R-pim 0.091 (1.171) 0.101 (1.021) 0.089 (0.686)
R-meas (%) 0.300 (3.941) 0.195 (1.887) 0.170 (1.289)
CC1/2 0.997 (0.407) 0.995 (0.465) 0.996 (0.677)
1/o() 8.8 (0.9) 7.7 (1.0) 8.0 (1.5)
Completeness (%) 100 (100) 100 (99.5) 99.6 (96.3)
Multiplicity 21 (22) 7.1(6.6) 7.0 (6.9)

Total Measurements 1,387,790 (101,844) 564,978 (29,665) 512,213 (29,794)
Unique Reflections 65,958 (4,631) 79,258 (4,490) 73,135 (4,344)
Wilson B-factor(A2?) 93 51.1 33.7

Refinement Statistics

Non-H Atoms 14,898 19,159 13,033

R-work reflections 62481 75,257 73,254

R-free reflections 3,218 3,967 3,602
R-work/R-free (%) 19.0/23.1 22.4/26.4 21.7/26.5

rms deviations (ML targ

et in brackets)

Bond lengths (A)

0.006 (0.012)

0.010 (0.013)

0.012 (0.013)

Bond Angles (°)

1.504 (1.772)

1.372 (1.648)

1.447 (1.647)

'Coordinate error 0.355 0.323 0.4401
Mean B value (A?) 112.3 63.2 39.2
Ramachandran Statistics

Favoured/Outliers 1459/ 20 2152 /1 1429/ 6
% 89/1 95/0 94/0

* One crystal was used for determining each structure.

' Coordinate Estimated Standard Uncertainty in (A), calculated based on maximum likelihood statistics.




Table S5. Molecular contacts between the P1-15 T-cell Receptor and the A24/NF9
peptide:MHC complex. Note that the P1-15 TCR B-chain construct contained a short N-terminal
extension resulting from the expression system, and the PDB numbering therefore begins from
the first residue of this construct. For consistency with the published literature (e.g., PDB: 8YE4),
amino acid numbering in this manuscript follows the canonical TCR sequence i.e., -3 relative to
the PDB files for the 8 chain.

CDR TCR Peptide MHC VdWs H-bonds
loop residue residue residue (<4 A) (3.4 A)
CDR1a Ala29 Tyrd 3
GIn31 GIn155 2
Tyr4 8
Tyr6 1
Ser32 Tyr6 2
CDR2a Tyr51 Ala150 1
His151 23
Glu154 1
Ser52 Glu154 2
Ser53 Glu154 4
FWa Arg66 Ala158 3
CDR3a Asn91 Tyr6 4
Leu93 Glu62 1
Gly65 2
Lys66 3
Asn95 Gly65 1
Ser96 Gly65 1
Gly68 1
Tyr98 Lys66 2
Ala69 1
Asn3 1
Tyr4 8
Leud 5 1
Tyr6 4
CDR1pB Asn30 Glu76 1
CDR3pB Ser96 Leu8 2
Gly97 Tyr6 1
Gly98 Tyr6 2
Tyr99 Tyr6 1
Arg7 12 1

Leu8

o




Supplemental Table 6. Cell identities in Figure 4

Cluster ID
0
1

10

n

12

Top GSEA term
HALLMARK_E2F_TARGET
HALLMARK_ESTROGEN_ RESPONSE_
EARLY
HALLMARK_UV_RESPONSE_DN

HALLMARK_INTERFERON_ GAMMA _
RESPONSE
HALLMARK_E2F_TARGET

HALLMARK_OXIDATIVE_
PHOSPHORYLATION

HALLMARK_MYC_TARGETS_V1
HALLMARK_E2F_TARGET

HALLMARK_TNFA_ SIGNALLING_VIA_
NFKB
HALLMARK_INTERFERON_ GAMMA _
RESPONSE
HALLMARK_INTERFERON_ GAMMA _
RESPONSE
HALLMARK_OXIDATIVE_
PHOSPHORYLATION
HALLMARK_HYPOXIA

RSV*
neg
neg
neg

pos

neg
neg

neg
neg

neg

neg

pos

neg

pos

Original identity
iAT2s (mono- and coculture)
iAT2s (mono- and coculture)
iAT2s (co)

iMacs (mono)

iAT2s (mono- and coculture)
iAT2s (mono- and coculture)

iAT2s (mono- and coculture)
iAT2s (co)

iMacs (mono)
iMacs (co)
iMacs (co)
iAT2s (mono- and coculture)

iAT2s (mono- and coculture)

ISGs
neg
pos
pos

pos

pos/neg
neg

neg
pos/
neg
pos
pos
pos

neg

pos

Name
Proliferating iAT2s (S)
Antiviral bystander iAT2s

Antiviral bystander iAT2s
(cocultured)
RSV* iMacs (monoculture)

Proliferating iAT2s (G2M)
iAT2s

iAT2s
Proliferating iAT2s (cocultured)

Antiviral bystander iMacs
(monoculture)
Antiviral bystander iMacs
(coculture)
RSV*iMacs (coculture)

iAT2s

RSV*iAT2s



A GATING STRATEGY: CD25* and CD137* T-cells
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Supplemental Figure S1. Flow cytometry gating strategies, representative flow cytometry plots,
and correlation between activation status and tetramer staining for the HLA-A*24:02 NF9 epitope.
(A) Flow cytometry gating strategy of CD25'CD137* T-cell lines from donor VKU19. (B)
CD8*CD25*CD137* data for an HLA-A*24:02 positive and negative donor. (C) HLA-A*24:02 NF9
tetramer staining of PBMCs from donor VKU-19. (E) Correlation between the frequency of
CD25*CD137*CD8* activated T cells and that of HLA-A*24:02 NF9 tetramer*CD8" T cells in HLA-
A*24:02* vaccinated donors (n = 9). R = 0.9006 and *** p = 0.0009 by two-tailed Person test.



TRAV TRAJ
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Supplemental Figure S2. TCR pairings of NF9
specific T-cells from vaccinated donors.
Variable (V), joining (J), diversity (D) and CDR3
characteristics of NF9 specific TCR pairs. V-J
genes colored according to circus plots used
elsewhere in the study. The frequency of the TCR
pairs are displayed. CDR3p motif
CASSX3GYEQYF, and motif-like CDR3s CASSXZ
8(G)YEQYF, are indicated.
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Supplemental Figure S3. TCR pairings of NF9 specific T-cells from convalescent donors. Variable (V),
joining (J), diversity (D) and CDR3 characteristics of NF9 specific TCR pairs. V-J genes colored according to
circus plots used elsewhere in the study. The frequency of the TCR pairs are displayed. CDR3B motif
CASSX3GYEQYF, and motif-like CDR3s CASSX28(G)YEQYF, are indicated.
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Supplemental Figure S4. TCRa and TCRp characteristics of NF9-specific T-cell responses in vaccinated and
convalescent donors. (A) TCRa V-gene usage. (B) TCRa J-gene usage. (C) CDR3a length. (D) CDR3a length of
TRAV12-1 containing CDR3a.. (E) TCRp V-gene usage. (F) TCRp J-gene usage. (G) CDR3p length. (H) CDR3p length

of TRBJ2-7 containing CDR3a.



A NYNYLYRLF (NF9) TCRs from VDJdb
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Supplemental Figure S5. Clonotypic analysis of NYNYLYRLF-containing CDR3 sequences from VDJdb. Data
taken from VDJdb for HLA-A*24:02 NYNYLYRLF specific TCRs including CDR3s with TRAV-TRAJ (56 chains) and
TRBV-TRBJ (70 chains) gene usage. (A) Circos plots show the proportion of TRAJ or TRBJ genes on the left and
TRAV or TRBV genes on the right, with the size of the arcs corresponding to relative frequency of the genes. Ribbons
between the arcs represents V-J pairings. (B) Logo plots of CDR3a (left) and CDR3p (right) from VDJdb TCRs in (A).
CDR3a: based on TRAV12-1 (most prevalent TRAV) of 15 amino acids in length. CDR3p motif: based on TRBJ2-7
and 13 amino acids in length. The multiple TRAJ and TRBV chains that contribute to the CDR3 motifs are shown in
central bars, where they are ordered from highest to lowest frequency.
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Supplemental Figure S6. A24/NF9 tetramer staining of TCR-transduced Jurkat cells. A Jurkat cells
alone (shaded histogram) or those expressing A24/NF9-specific TCRs (GV33 #10-11, GV34 #5-3, GV36
#16-2, VKU7 #11-3, VKU48 #19-1, KK-008 #P1-1, and KK-008 #P1-15, VKU48 #18-10, GV34 #2-2, GV42

#10-4, VKU #20-2, VKU #17 and VKU #12-3) (open histogram) were stained with anti-CD3 mAb and
A24/NF9 tetramer and then analyzed by flow cytometry.



Supplemental Figure S7. OMIT maps confirming robustness of X-ray crystallography
models and Conformational change of the NF9 peptide and TCR cross-reactivity (A-F)
3D structural maps of P1-15 Complementary Determining Regions (CDR) Loops (A —
CDR1qa, B — CDR2qa, C — CDR3a, D — CDR1[3, E — CDR2f3, F — CDR3[3) accompanied by
their respective electron densities (cyan mesh). Unbiased omit maps were calculated after
removal of the loops from the model to minimise model bias. (G—l) 3D structural maps of the
NF9 peptide in complex with the P1-15 TCR (magenta sticks), NF9-6F peptide (orange
sticks), and NF9-5R peptide (green sticks), accompanied by their respective electron
densities (cyan mesh). Unbiased omit maps were calculated after removal of the peptide
from the model to minimise model bias. The resulting electron density supports the
assigned peptide backbone conformations and clearly resolves the distinct P5 and P6
orientations described in the main text. (J) Presentation of copy 1 of the NF9 peptide when
not in complex with TCR, published by Zhang et al. (PDB 7F4W). (K) As in (A) but copy 2
published by Zhang et al. (PDB 7F4W). (L) Comparison of copy 1 and 2 from (A) and (B).
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Supplemental Figure S8. NF9 5R specific T-cells are not detectable in convalescent donors infected
with the SARS-CoV-2 Delta variant: example flow cytometry plots. (A) PBMCs from vaccinated donors
stimulated with NF9 and QI9 peptides. Example flow cytometry plots shown for an HLA-A*24:02"¢9 or HLA-
A*24:02* donor. (B) PBMCs from convalescent donors infected with the delta strain. Example flow
cytometry plots shown for an HLA-A*24:02m9 or HLA-A*24:02* donor. (C) Tetramer staining of PBMCs
from HLA-A*24:02 negative (n = 6) or positive (n = 8) convalescent donors infected with the delta strain.
Example flow cytometry plots shown for an HLA-A*24:02"9 or HLA-A*24:02* donor.
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