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Fig S1: Unique sequence distribution in the four data-sets The X-axis

represents the four data-sets. The Y-axis is the number of unique se-
quences by log10.
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Table S1: DS2 sources and citations. The "Individuals" column indicates
the names given to the individuals within the source. The "Citations" col-
umn indicates the citation of the data-sets that were collected.

Source Individuals Citations
schp Human T cells from a Healthy Donor 1k cells
(v2), Single Cell Immune Profiling Dataset by Cell
10x Genomics [1] Ranger 5.0.0, 10x Genomics, (2020, November 19).
Parent_SC5 PBMCs from a Healthy Donor: Paired T Cell Re-

ceptor, Single Cell Immune Profiling Dataset by Cell
Ranger 4.0.0, 10x Genomics, (2020, July 7).

donorl, donor2, donor3, and
donor4

CD8+ T cells of Healthy Donor 1-4, Single Cell Im-
mune Profiling Dataset by Cell Ranger 3.0.2, 10x Ge-
nomics, (2019, May 9).

pbmc2

PBMCs of a healthy donor - TCR enrichment from
amplified cDNA, Single Cell Immune Profiling
Dataset by Cell Ranger 3.0.0, 10x Genomics, (2018,
November 19).

nsclc

NSCLC tumor - TCR enrichment from amplified
cDNA, Single Cell Immune Profiling Dataset by Cell
Ranger 3.0.0, 10x Genomics, (2018, August 1).

GEO [3]

C141, C142, and C143

Liao et al. [8]

EGA [6]

ERS1, ERS2, ERS3, ERS4,
ERS5, Healthy_Control_1,
Healthy_Control_2,
Healthy_Control_3,
Healthy_Control_4,
Healthy_Control_5,
LRS3, LRS4, and LRS5

LRS2,

Wen et al. [11]
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Table S2: BIOMED-2 allele patterns.

GENE PATTERN ALLELES
TRBV1 bp01 01
TRBV10-1 bp01 01
TRBV10-1 bp02 02
TRBV10-2 bp01 01
TRBV10-2 bp02 02
TRBV10-3 bp01 01, 02, 04
TRBV10-3 bp02 03
TRBV11-1 bp01 01
TRBV11-2 bp01 01
TRBV11-2 bp02 02
TRBV11-2 bp03 03
TRBV11-3 bp01 01, 02, 04
TRBV11-3 bp02 03
TRBV12-3/TRBV12-4 bp01 TRBV12-4°01, TRBV12-3*01
TRBV12-3/TRBV12-4 bp02 TRBV12-402
TRBV12-5 bp01 01
TRBV13 bp01 01
TRBV13 bp02 02
TRBV14 bp01 01
TRBV14 bp02 02
TRBV15 bp01 01
TRBV15 bp02 02
TRBV15 bp03 03
TRBV16 bp01 01, 02
TRBV16 bp02 03
TRBV18 bp01 01
TRBV19 bp01 01
TRBV19 bp02 02, 03
TRBV2 bp01 01, 02
TRBV2 bp02 03
TRBV20-1 bp01 01, 02
TRBV20-1 bp02 03
TRBV20-1 bp03 04, 06
TRBV20-1 bp04 05

16




TRBV20-1 bp05 07
TRBV20/OR9-2 bp01 01
TRBV20/OR9-2 bp02 02
TRBV20/OR9-2 bp03 03
TRBV21-1 bp01 01
TRBV21-1 bp02 02
TRBV21/OR9-2 bp01 01
TRBV23-1 bp01 01
TRBV23/OR9-2 bp01 01
TRBV23/OR9-2 bp02 02
TRBV24-1 bp01 01
TRBV24-1 bp02 02
TRBV24/OR9-2 bp01 01
TRBV25-1 bp01 01
TRBV26 bp01 01
TRBV26,/OR9-2 bp01 01, 02
TRBV27 bp01 01
TRBV28 bp01 01
TRBV29-1 bp01 01
TRBV29-1 bp02 02
TRBV29-1 bp03 03
TRBV29/OR9-2 bp01 01
TRBV29/OR9-2 bp02 02
TRBV3-1 bp01 01
TRBV3-1 bp02 02
TRBV3-2 bp01 01
TRBV3-2 bp02 02,03
TRBV30 bp01 01
TRBV30 bp02 02
TRBV30 bp03 03
TRBV30 bp04 04
TRBV30 bp05 05
TRBV4-1 bp01 01, 02
TRBV4-2 bp01 01
TRBV4-2 bp02 02
TRBV4-3 bp01 01, 04

17




TRBV4-3 bp02 02
TRBV4-3 bp03 03
TRBV5-1 bp01 01
TRBV5-1 bp02 02
TRBV5-3 bp01 01
TRBV5-3 bp02 02
TRBV5-4 bp01 01,03
TRBV5-4 bp02 02
TRBV5-4 bp03 04
TRBV5-5 bp01 01,02, 03
TRBV5-6 bp01 01
TRBV5-7 bp01 01
TRBV5-8 bp01 01
TRBV5-8 bp02 02
TRBV6-1 bp01 01
TRBV6-2/TRBV6-3 bp01 TRBV6-2*01, TRBV6-3*01
TRBV6-4 bp01 01, 02
TRBV6-5 bp01 01
TRBV6-6 bp01 01,03
TRBV6-6 bp02 02
TRBV6-6 bp03 04
TRBV6-6 bp04 05
TRBV6-7 bp01 01
TRBV6-8 bp01 01
TRBV6-9 bp01 01
TRBV7-1 bp01 01
TRBV7-2 bp01 01, 04
TRBV7-2 bp02 02
TRBV7-2 bp03 03
TRBV7-3 bp01 01
TRBV7-3 bp02 02
TRBV7-3 bp03 03
TRBV7-3 bp04 04
TRBV7-3 bp05 05
TRBV7-4 bp01 01
TRBV7-6 bp01 01, 02
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TRBV7-7 bp01 01, 02
TRBV7-8 bp01 01
TRBV7-8 bp02 02
TRBV7-8 bp03 03
TRBV7-9 bp01 01,02, 03
TRBV7-9 bp02 04
TRBV7-9 bp03 05
TRBV7-9 bp04 06
TRBV7-9 bp05 07
TRBV9 bp01 01
TRBV9 bp02 02
TRBV9 bp03 03
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Table S3: Adaptive allele patterns.

GENE PATTERN ALLELES
TRBV10-1 ap01 01, 02
TRBV10-2 ap01 01, 02
TRBV10-3 ap01 01, 02, 03, 04
TRBV11-1 ap01 01
TRBV11-2 apO1 01,03
TRBV11-2 ap02 02
TRBV11-3 ap01 01, 02, 04
TRBV11-3 ap02 03
TRBV12-1 ap01 01
TRBV12-2 ap01 01
TRBV12-3/TRBV12-4 ap01 TRBV12-4*01, TRBV12-4*02,
TRBV12-3*01
TRBV12-5 apO1 01
TRBV13 apO1 01, 02
TRBV14 ap01 01, 02
TRBV15 ap01 01
TRBV15 ap02 02
TRBV15 ap03 03
TRBV16 apO1 01,02, 03
TRBV17 ap01 01, 02
TRBV18 ap01 01
TRBV19 ap01 01,02, 03
TRBV2 ap01 01,02, 03
TRBV20-1 ap01 01, 02, 03, 05, 06, 07
TRBV20-1 ap02 04
TRBV20/OR9-2 apO1 01,02, 03
TRBV21-1 ap01 01, 02
TRBV21/OR9-2 ap01 01
TRBV23-1 ap01 01
TRBV23/OR9-2 ap01 01, 02
TRBV24-1 apO1 01, 02
TRBV25-1 ap01 01
TRBV26 apO1 01
TRBV26/OR9-2 ap01 01, 02
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TRBV27 ap01 01

TRBV28 ap01 01

TRBV29-1 ap01 01, 02

TRBV29-1 ap02 03

TRBV29/OR9-2 ap01 01, 02

TRBV3-1/TRBV3-2 ap01 TRBV3-1*01, TRBV3-1%02,
TRBV3-2*01,  TRBV3-2*02,
TRBV3-2*03

TRBV30 ap01 01,03

TRBV30 ap02 02, 04

TRBV30 ap03 05

TRBV4-1 ap01 01, 02

TRBV4-2 ap01 01

TRBV4-2 ap02 02

TRBV4-3 ap01 01, 02, 03, 04

TRBV5-1 ap01 01, 02

TRBV5-3 ap01 01, 02

TRBV5-4 ap01 01, 02, 03, 04

TRBV5-5 ap01 01,02, 03

TRBV5-6 ap01 01

TRBV5-7 ap01 01

TRBV5-8 ap01 01, 02

TRBV6-1 ap01 01

TRBV6-2/TRBV6-3 ap01 TRBV6-2*01, TRBV6-3*01

TRBV6-4 ap01 01, 02

TRBV6-5/TRBV6-6 ap01 TRBV6-5'01, TRBV6-6*01,
TRBV6-6*02, TRBV6-6*03

TRBV6-5/TRBV6-6 ap02 TRBV6-6%04

TRBV6-5/TRBV6-6 ap03 TRBV6-6%05

TRBV6-7 ap01 01

TRBV6-8 ap01 01

TRBV6-9 ap01 01

TRBV7-1 ap01 01

TRBV7-2 ap01 01, 02, 04

TRBV7-2 ap02 03

TRBV7-3 ap01 01, 05
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TRBV7-3 ap02 02
TRBV7-3 ap03 03

TRBV7-3 ap04 04

TRBV7-4 ap01 01

TRBV7-6 ap01 01, 02
TRBV7-7 ap01 01, 02
TRBV7-8 ap01 01

TRBV7-8 ap02 02

TRBV7-8 ap03 03

TRBV7-9 ap01 01, 02, 03, 04
TRBV7-9 ap02 05

TRBV7-9 ap03 06

TRBV7-9 ap04 07

TRBV9 ap01 01,02, 03

22




Table S4: The distribution parameters of the TRBD2*01 fraction according

to the TRBD2 genotype group in DS4.

TRBD2 genotype group \ TRBD2*01 fraction | Average | Median | Standard deviation
TRBD2*01 homozygous 0.96 0.96 0.003
TRBD2 heterozygous 0.453 0.452 0.022
TRBD2*02 homozygous 0.127 0.127 0.008
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Table S5: Previously unknown alleles comparison. The left column is the unknown alleles of DS1 and
DS2, columns 2-5 indicate if the allele was found in another dataset, i.e., DS3, DS4, Lou et al. [9], and
pmTRIG [5], respectively. Column 6 indicates if the undocumented allele was observed in the long-read
assemblies. The colors red, green, and blue in the first column correspond to alleles not following the
expected multi-modal distribution, alleles adjacent to nucleotide stretches, or both, respectively. The
purple color in the first column corresponds to an allele found in more than one data-set. For DS3 and
DS54, it is impossible to identify undocumented SNPs that are outside the amplified region. Hence, out

of the 24 undocumented alleles, 7 and 18 were out of range for DS3 and DS54, respectively.

DS1 [4] and DS2 [1]

DS3 [10]

DS54 [2]

Luo et al. [9]

pmTRIG [5]

long-read
assemblies

TRBV10-1*02_G274T

TRBV10-1*bp02_G274T

TRBV10-1*02_gt234E_

True

TRBV6-6*01_G264A

TRBV7-6*01_G297A

TRBV12-4*01_C87T

TRBV12-4_3

True

TRBV12-5%01_C28G

TRBV12-5*01_cg27HD

True

TRBV12-5*01_C28G_T140A

TRBV13*01_A170T

TRBV13*01_T158C

TRBV15%02_G275A

TRBV19*01_A24G

TRBV19*01_ag23PP

TRBV19_3

True

TRBV20-1*01_C142A

TRBV20-1_4

TRBV30*01_A113C

TRBV5-6*01_T284G

TRBV5-6*bp01_T284G

TRBV5-6*01_tg244LW

TRBV5-6_4

True

TRBV5-8*01_C56T_C276T

TRBV5-8*bp01_C276T

TRBV5-8*01_ct55AV_ct236NN

TRBV6-2/TRBV6-
3*01_G47A

TRBV6-6*01_C261T

TRBV6-6*bp01_C261T

TRBV6-9*01_A303G

TRBV6-9*01_ag263VV

TRBV7-7*01_C315T

TRBV7-7*bp01_C315T

TRBV7-7*ap01_C315T

TRBV7-7_2

True

TRBV10-2*01_C214T

TRBV10-2_3

TRBV29-1*01_A280C

TRBV29-1*01_ac246ML

TRBV29-1_2

True

TRBV10-3*01_C225G

TRBV4-1*01_C14T

TRBV4-1_6

TRBV4-3*01_C274T

TRBV7-3*01_G301A

TRBV7-3*ap01_G301A

TRBV7-3_5

True




Table S6: Incomplete allele extensions table. The left column is the call
of the undocumented allele candidate, the second column is the matched
incomplete allele reference in IMGT [7], and the third column is the length
difference between the sequence of the undocumented allele candidate
and the incomplete allele reference

Undocumented allele candidateIncomplete allele|Length difference
TRBV10-3*01_T114C_G156A | TRBV10-3*03 14
TRBV14*01_G204A TRBV14*02 5
TRBV2*01_G65A TRBV2*02 5
TRBV20-1*05_A142C TRBV20-1*02 5
TRBV5-5*01_A54C TRBV5-5*02 4

25



Table S7: 5" UTR variants. The left column is the allele for which the 5 UTR variant was found. The
second column indicates if more than one consensus sequence was found for the allele. The third column
is the number of samples in the cluster. The fourth and fifth columns indicate the 5"UTR SNP position
and change for L-PART2 and L-PART1. The sixth column indicates if the variation is from alternative
splicing events and shows the alternative sequence.

Allele Consensus allele cluster |[L-PART2|L-PART1  |Alternative splicing variation
count |variation|variation

TRBV12-4*01 TRBV12-4*01_2 22 G5A

TRBV13*01 TRBV13*01_2 9 T1G

TRBV13*01 TRBV13*01_3 25 T1G A53G

TRBV18*01 TRBV18*01_2 15 G13C

TRBV19*01 TRBV19*01_2 14 T37C

TRBV19*01_A24G 6 T37C

TRBV23-1*01 TRBV23-1*01_1 17 GACATTCTCTTTCTTTGTCTACGACATCTTTC
TCAGGTCCTTTCTCGAATTGTTTGTTITGTTT
TGTTTTGTTTTGTTTTGTTTTGTTTCGAACCT
AGACGACCAACCGTTCGGGTCCTGTTCCT
AAAAAGAAAACACGAGTCCCGCGTA

TRBV23-1*01 TRBV23-1*01_2 6 GACATTCTCTTTCTTTGTCTACGACATCTTT
CTCAGGTCCTTTCTCGAATTGTTTGTTTTGT
ITTGTTTTGTTTTGTTTITGTTTTGTTITTIGTT
TCGAACCTAGACGACCAACCGTTCGGGTCCT
GTTCCTAAAAAGAAAACACGAGTCCCGCGTA

TRBV25-1*01 TRBV25-1*01_2 15 A25G

TRBV28*01 28 G18C

TRBV5-4*01 TRBV5-4*01_2 8 T26C

TRBV5- TRBV5- 2 C47T

8*01_C56T_C276T 8*01_C56T_C276T_2

TRBVe6-2/TRBV6-3*01  |[TRBV6-2/TRBV6- |10 G26A,G27C

3*01_2
TRBVe6-2/TRBV6-3*01  |TRBV6-2/TRBV6- |8 C29T
3*01_3

TRBV6-2/TRBVe- 1 G26A,G27C

3*01_G47A

TRBV6-9*01 2 A47C,G48A

TRBV6-9*01_A303G 2 A47C,G48A

TRBV7-3*02 4 G12C

TRBV7-7*01 18 ATTCTGTTTCCACAG

TRBV7-7*01_C315T TRBV7- 16 ATTCTGTTTCCACAG

7*01_C315T_1




Table S8: 5" UTR undocumented sequences. The left column is the allele for which the 5" UTR variant
was undocumented. The second column indicates which L-PART sequence is absent from IMGT. The
third column is the number of samples in the cluster. The fourth column indicates which L-PART is also
observed in the long read genomic assembly data-set.

Allele Absent sequences |cluster |Observed sequences in long-read as-
count  |semblies
TRBV10-2*02 L-PART1 and L-7 L-PART1 and L-PART2
PART2
TRBV10-3%02 L-PART1 19
TRBV10-3*03 L-PART1 and L-11 L-PART2
PART2
TRBV11-3*04 L-PART1 and L-11 L-PART1 and L-PART2
PART2
TRBV14*02 L-PART1 and L-8 L-PART2
PART2
TRBV15*02 L-PART1 and L-|1 L-PART2
PART2
TRBV15*02_G275A L-PART1 and L-|1
PART2
TRBV2*02 L-PART1 and L-|1 L-PART1 and L-PART2
PART2
TRBV20-1%05 L-PART1 and L-6 L-PART1
PART2
TRBV3-2*03 L-PART1 and L-2
PART?2
TRBV5-5*02 L-PART1 and L-23
PART?2




Table S9: Undocumented allele verification in artificial partial libraries.
To assess the ability of the presented pipeline to infer partial TRBV undoc-
umented alleles from partial VD] sequences, we generated from DS1 two
artificial data-sets that simulate TRB repertoires obtained by BIOMED-2
and Adaptive Biotechnologies. For generating DS1 to stimulate a data-
set obtained by BIOMED-2 protocol sequencing, the input sequences after
the first alignment (see methods section 3.4) were trimmed by using the
TRBV germline positions that the BIOMED-2 primers bind to. Sequences
that aligned to TRBV genes whose BIOMED-2 primers do not bind were
filtered out. Generating DS1 as a data-set obtained by Adaptive Biotech-
nologies pipeline was done by taking 87 nt up to the 23rd germline po-
sition from the end of the TRB] gene whose sequence was assigned to.
Next, we ran the trimmed sequences of both simulated data-sets through
the pipeline. The table show the successful identification of the full length
alleles by the artificial partial libraries. The left column is the undocu-
mented allele from the complete DS1, the second and third columns are the
artificial DS1 undocumented alleles for BBOMED2 and Adaptive lengths,
respectively. The t indicated an undocumented allele inference which is
identical to a known allele within the reference and hence did not make it
to the genotype. The purple color indicates an allele that carries a SNP that
is also found within the full length sequence. However, due to noise in the
beginning of the full length sequences, there is no exact match to the un-
documented allele version. This prevents the undocumented allele from
passing the filtration step and enter the genotype, the same as in the arti-
ticial BIOMED? dataset. This issue is the outcome of the initial sequence
length and will persist in non-artificial sequences.

DS1 [4] undocumented alleles

DS1 [4] as BIOMED2

DS1 [4] as Adaptive

TRBV12-5%01_C28G

not applicable

not applicable

TRBV5-8%01_C56T_C276T

TRBV5-8*bp01_C276T

not applicable

TRBV6-9*01_A303G

TRBV6-9*bp01_A303G

TRBV6-9*ap01_A303G"

TRBV7-7*01_C315T

TRBV7-7*bp01_C315T

TRBV7-7*ap01_C315T

TRBV12-4*01_C87T not applicable not applicable
TRBV19*01_A24G not applicable not applicable
TRBV6-2/TRBV6-3*01_G47A |not applicable not applicable
TRBV15*02_G275A TRBV15*bp02_G275A not applicable
TRBV12-5*01_C28G_T140A [not applicable not applicable
TRBV5-6*01_T284G TRBV5-6*bp01_T284G not applicable
TRBV10-1*02_G274T TRBV10-1*bp02_G274T not applicable
TRBV6-6*01_G264A TRBV6-6*bp01_G264A not applicable

TRBV10-2*bp01_T233C

TRBV6-9*bp01_A229C_A303G




Table S10: Previously unknown alleles comparison. The left column is the unknown alleles of DS3,
columns 2-5 indicate if the allele was found in another dataset, DS1 and DS2, DS4, Lou et al. [9], and
pmTRIG [5], respectively. Column 6 indicates if the undocumented allele was observed in long-read
assemblies. The colors red, green, and blue in the first column correspond to alleles not following the
expected multi-modal distribution, alleles adjacent nucleotide stretches, or both, respectively. The purple
color in the first column corresponds to an allele found in more than one dataset.

DS3 [10]

DS1 [4] and DS2 [1]

DS4 [2]

Luo et al. [9]

pmTRIG [5]

TRBV10-1*bp01_C190A_C195T_A199G

TRBV10-1*bp01_G274T

TRBV10-1*bp02_G156A_G274T

TRBV10-1*bp02_G274T

TRBV10-1*02_G274T

TRBV10-1*02_gt234

TRBV11-1*bp01_C149T

TRBV11-1_5

TRBV11-3*bp01_G297A

TRBV15*bp02_G153T

TRBV19*bp01_T310C_G311C_C314T

TRBV24-1*bp01_A316C

TRBV24-1*bp01_G252A

TRBV29-1*bp03_C315T

TRBV30*bp01_C253T

TRBV30*bp01_G298A

TRBV30*ap01_G298A

TRBV30_8

TRBV30*bp02_C237T

TRBV5-4*bp01_G205A

TRBV5-4*bp01_G205A

TRBV5-5*bp01_T284G_G303C

TRBV5-6*bp01_T284G

TRBV5-6*01_T284G

TRBV5-6*01_tg244

TRBV5-6_4

TRBV5-8*bp01_C276T

TRBV5-8%01_C56T_C276T

TRBV5-8*01_ct236

TRBV6-4*bp01_C269G

TRBV6-5*bp01_G279A

TRBV6-6*bp01_C261T

TRBV6-6*01_C261T

TRBV6-6_8

TRBV6-6*"bp01_G256T

TRBV6-6_4

TRBV6-9*bp01_G155T_C156G_A303G

TRBV7-4*bp01_G251A

TRBV7-4*01_ga214

TRBV7-4_3

TRBV7-4*bp01_T306C_C307T

TRBV7-7*bp01_C315T

TRBV7-7%01_C315T

TRBV7-7*ap01_C315T

TRBV7-7_2

TRBV7-7*bp01_T273C

TRBV7-9*bp04_T312A




Table S11: Previously unknown alleles comparison. The left column is the unknown alleles of datasets
DS4, columns 2-5 indicates if the allele was found in another dataset, DS1 and DS2, DS3, Lou et al.
[9], and pmTRIG [5], respectively. Column 6 indicates if the unknown allele was observed in long-
read assemblies. The colors red, green, and blue in the first column correspond to alleles not following
the expected multi-modal distribution, alleles adjacent nucleotide stretches, or both, respectively. The
purple color in the first column corresponds to an allele found in more than one dataset.

D54 [2]

DS1 [4] and DS2 [1]

DS3 [10]

Luo et al. [9]

pmTRIG [5]

long-read assemblies

TRBV11-3*ap01_T312C

TRBV15*ap02_C296T

TRBV15*ap02_G290C

TRBV20-1*ap01_G314A

TRBV20-1*ap02_T310G

TRBV25-1*ap01_A293G

TRBV25-1_5

TRBV28*ap01_A297G

TRBV30*ap01_G298A

TRBV30*bp01_G298A

TRBV30_8

TRBV4-3*ap01_A305C_T306C

TRBV4-3*ap01_A305C_T306C_T308C

TRBV4-3*ap01_G311C_G313C

TRBV4-3*ap01_T308C_G311C

TRBV4-3*ap01_T308C_T310C_G311C

TRBV6-8*ap01_A293G

TRBV6-8*01_ag250

TRBV7-3*ap01_G292T

TRBV7-3*01_gt255

TRBV7-3_4

True

TRBV7-3*ap01_G301A

TRBV7-3*01_G301A

TRBV7-3_5

TRBV7-4*ap01_G291C_A297G

TRBV7-4*ap01_G291C_A297G_C314T

TRBV7-6*ap01_C314G

TRBV7-7*ap01_C307A_C315T

TRBV7-7*ap01_C307T_C315T

TRBV7-7*ap01_C315T

TRBV7-7%01_C315T

TRBV7-7_2

TRBV7-8*ap01_T295C

TRBV7-8%01_tc258

TRBV7-9*ap01_G313T
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