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Figure S1: Publicity analysis in MIRA partici-
pants of CD8+ TCR β-chain features activated 
by SARS-CoV-2 peptide ORF1ab (MIRA55) 
predicted to bind HLA-A*01. The grid shows all 
features that were present in 2 or more MIRA 
participants. TCR feature publicity across individu-
als was assessed using two methods: (i) tcrdist3 
meta-clonotypes (rectangles) – inclusion criteria 
defined by a centroid TCR and all TCRs within an 
optimized TCRdist radius selected to span < 10-6 
TCRs in a bulk unenriched background repertoire, 
and (ii) exact public clonotypes (circles) are defined 
by matching TRBV gene usage and identical CDR3 
amino acid sequence. Per subject, the color-scale 
shows the meta-clonotype conformant clone with 
the highest probability of generation (Pgen). All 
TCRs captured by a “redundant” meta-clonotypes 
were completely captured by a higher ranked 
meta-clonotype. Redundant meta-clonotypes were 
not subsequently evaluated.

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted March 19, 2021. ; https://doi.org/10.1101/2020.12.24.424260doi: bioRxiv preprint 

https://doi.org/10.1101/2020.12.24.424260
http://creativecommons.org/licenses/by-nc-nd/4.0/


L

R

R

LT

R

R

R

V

R

A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01:01
A*02:01
A*01:01:01
A*01:01:01
A*01:01:01
A*01:01

S.ILAGGPTDT
S.LGNQP

SFK.DSYE
SFV.YNE

SYSIASGG.YE
.RSTDSYE
D.GSSTDT

DNYE
DSG.STDT

GDIY
IDSY
LFQ

MI
MIL

MILA
S.HSNSYE
S.KSDSYE
S.RQNSYE
S.RTDTYE
SF.TDTYE
SFKTD.YE
SFR.NSYE
SFRS.AYE
SFRSD.YE
SFRSN.YE

SL.PGQYTE
SL.TDAYE
SLKS.SYE

SMI
SMIL

SRGTD.YE
SY.TDSYE

DIY
FQGE
FRSD

GRRTD.YE
ITLA

LVAG
S.ILAGGPGDT

S.WQGET
SF.SDSYE

SFGQGAF.DT
SFRS.SYE
SLK.NSYE
SMRTD.YE

TDA
TDAY
VEGT

.FRTDSYE
DAY

DAYE
FRS

GTDS
IDS
ILL

LKTD
QGET

QVD
S.KTDSYE
SFR.DSYE

SFRS
SHRTD.YE

SI.LAGGPGDT
SIL

SILL
SL.GNQP
SL.QGET

SL.SDSYE
SL.TNSYE

SLG.GAFTDT
SLGQG.FTDT

SLK.DSYE
SLKTD.YE

STDS
TDTY
TLAG

DTY
DTYE
FRTD

GPGD
ILA

ILAG
ITL

PGDT
S.GQGAFTDT

S.RSDSYE
S.RSNSYE
SF.TDSYE
SFRTD.YE

SITL
SLKT.SYE

AFT
AFTD

FTD
FTDT
GAF

GAFT
KTDS

LKT
QGAF
SDSY

SIT
SL.SNSYE

SLKT
SLR.NSYE
SLRS.SYE

SQEG.RAYE
SQEGGR.YE

SR.TDSYE
SRRTD.YE

TNS
TNSY

.RRTDSYE
EGGR

KTD
QEGG
RRTD

SLR.DSYE
SNS

SNSY
LRTD

NSY
NSYE

SL.TDSYE
SLRT

SLRT.SYE
SLRTD.YE

RTDS
S.RTDSYE

TDS
TDSY

DSY
DSYE

178              A*01:01:01
5649            A*01:01:01
7717            A*01:01:01
1005703      A*01:01:01
1886            A*01:01:01
5314            A*01:01:01
6499            A*01:01:01
6890            A*01:01:01
6913            A*01:01:01
3646            A*01:01:01
3422            A*01:01:01
4445            A*01:01:01
19617          A*01:01
1005700      A*01:01:01
20655          A*11:01

Subject

G
LI

PH
2 

pa
tte

rn

BA

TCR Breadth

Figure S2: Publicity and breadth analysis of CD8+ TCR β-chain features activated by
SARS-CoV-2 peptide ORF1ab (MIRA55) using tcrdist3 and GLIPH2. TCR feature publicity was determined 
using two methods for clustering similar TCR sequences: (A) tcrdist3-identified meta-clonotypes and (B) GLIPH2 
specificity-groups, sets of TCRs with a shared CDR3 k-mer pattern uncommon in the program’s default back-
ground CD8+ receptor data. Grid fill color shows the breadth – or number of conformant clones – withing each 
patient’s repertoire.
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Figure S3. Detectable HLA-association and CDR3 probability of generation. We evaluated meta-clonotypes 
from 17 MIRA sets in a cohort of 694 COVID-19 patients for their association with predicted HLA-restricting alleles. 
Statistical evidence of the HLA association for each meta-clonotype (RADIUS or RADIUS+MOTIF) and the centroid 
alone (EXACT) is indicated by the associated false discovery rate (FDR; y-axis) in beta-binomial regressions (see 
Methods for model details). The probability of generation (Pgen) of each centroid’s CDR3-β was estimated using the 
software OLGA (x-axis). Using exact matching, only associations with high probability of generation (Pgen) 
antigen-specific TCRs are likely to be detected reliably. However, using meta-clonotypes, tcrdist3 revealed strong 
evidence of HLA-restriction for TCRs with both high and low probability of generation.
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