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SMLGIGIVPV EAAGIGILTV MMWDRGMGLL MLWDVQSGQM
SMAGIGIVDV TLGGIGLVTV IMEDVGWLNV LLLQVGLSLL
NMGGLGIMPV ILLGIGIYAL MMWDRGLGMM SLEDVVMLNV
NLSNLGILPV ILSGIGVSQV ILEDRGFNQV MLEDRDLFVM
SMLGIGIYPV IMGNLGLIAV LMFDRGMSLL MLEDMSLGIM
TMAGIGVHVV MAGNLGIITL LMLDFDGSLL SLENRGLSML
SMAGIGTLVV IMGNLGLIVL IMEDRGSLNM ILDDGGFLLM
SMSGLGILPM ILAGLGTSLL LMNDMGFHIV LLWNFGLLIV
SMAGIGIVPV ELGGLKISTL IMEDRGSGEM LLFDISFLML
SMLGIGIVDV LMWDVGLSIM IMGDRNRNLL
NMAGIGMGTV SMWDRGTFIM
SMLGIGILPV LMLDRGSPNM
SLSGIGISAV IMFDRGIGIM
DLAGLGLYPV ILFDRGMNLM
NMAGIGIIQV MLLDRGLSLM
NMGGLGILPV IMEDRGSLIL
SMAGIGIYPV LMRDYQLLQV
NLSNLGIVPV LMFDRGMSVL
IMLGIGIDTL LMEDIGRELV
NLSNLGIMPV ILEDRGMGLL
SMLGIGIVLV MMDQFNGLMM
SMAGIGVHVV IMWDRDYGVM
NMAGIGILTV MMWDRGENQV
MMAGIGIVDV IMSMSVSNYL
NMGGLGIVPV AMGDGSYLLM
SMLGIKIVPV SMWDRGMGLL
ELSGLGIQTV MMENRGSGAL
SMLGIGILPM LMWDSGLELM
SMAGIGILPV SMWDRGLGMM
SMLGIGIVPV LMWDVGWLNV

MMWDRGTF IM

MMWDRGIVPV

TILFDRGMNLM

Table S1. DMFS5 selection data and human target prediction

The sequences identified from the round 3 deep-sequencing of the DMF5 10mer library selections after
clustering by reverse hamming distance. Using these clusters, predictions were made on the Uniprot database
using 2014PPM. The 9 predictions for the ‘GIG’ cluster and top 10 predictions for the ‘DRG’ cluster are listed.

Related to Figure 2 and Figure S1.



NKI2 9mers NKI2 10mers NKI2 11mers
VMISHENFM VMNGDSGTFL TLMSRSDLFL ILSNRGHEVFV
TMQSHEVML YMAVRSENFM ILNSRDEAMM ILSNRGHENFM
TMQSHENFM RMPNKQENFEV ALNSRDEAMM ILSNRGHDVFM
VMQSHEVML IMDSKSEHFM ALDSRLEFFV ILSNRGHEIFL
VMISHEIFL IMDSREEVFEV VMDSRLEFFV ILSNRGHEYFL
IMTSHEVML IMDSRSEHFM ALDSRSELFL
IMTSHEVMM GMDSRAEVFEFM AMYSNSDFMV
VMESHDVFM ALDSRSEYFL VMDSRLEHFM
IMNSHEVMM KMANRDENFEV SMNSRSEHFM
SMNSHEVMM RLDGQDTKFM SMNSKSENFL
KMNSHEVMM LMDSRSEHFM VLDSSSSSFL
AMQGHEYFL IMNSRSELFL ALDSRSENFL
AMQGHEIFL MMNVRSELFV ALDSKSENFL
VLQSHEVSM TMNVRSELFEV ALDSRSEIFL
AMQSHEVTL KMNSRSELFL SMNSRADMFV
LMSGDYQFV TMNVRSEHFM SMYSRQEMMV
TMHNHEVMM SMNSRSELFL RMWSRSEDMV
VMHNHEVMM KMNSRSEHFM VLRARSDVFEV
TMTGHEVFEM TMQSHDASFL ALDSREEVFEV
TMTGHEVEV VMQGHDASFL SMNSREEIFL
VMQGHESFL KMNSHSGTFL SMSGFSESFV
VMISHEVML KMNGKSEDFM
TMTGHEVML DMDNRLDRDM
SMVGMEHSM IMDSKSEIFL
AMQGHEHFM SMNSHSGTFL
VMEGDYWFL SMNSREEHFM
SMQOSHEWML IMNSHSGTFL
YMQTHESFM IMDSKSENFL
AMDSKSENFL
IMDSRADMFV
SMNSREEVEV
KMNSREEVEV
ALDSRSEHFM
AMDSRSEHFM
AMDSRADMFV
LMDSRSQIFV
GMTSRSDYMV
VMNSRSEHFM
VMNSRSDWFL
YMNSHDPYTV
RMDSRSQDFV
RMEAHSSHEV

Table S2. NKI2 selection data by peptide length.
The sequences identified from the round 3 deep-sequencing of the NKI2 library selections listed by peptide

length. Related to Figure 3.



HLA Patient A | Patient B
A 2:01 2:01
2:01 2:06
B 7:02 15:01
15:01 35:01:00
C ND ND
ND ND
DRB1 1:01 4:07
4:04 4:07
DRB345 4*01:01 4*01:01
ND 4*01:01
DQA 1.01 3:01
3:01 3:01
DQB 3:02 3:02
5:01 3:02

Table S3. Patient HLA typing results.

The HLA type of two patients with colorectal adenocarcinoma. ND = Not determined. Related to Figure 4.



Patient A

Tumor | Healthy | VB CDR3p Va CDR3a

23 12 TRBV7-2 CASSLGLEQFF TRAVS8-3 CAGGGGADGLTF

6 0 TRBV7-3 CASSLGGGHTEAFF TRAV19 CALSEAEAAGNKLTF

5 0 TRBV7-9 CASSLVNGLGYTF TRAV19 CALSEAGMDSNYQLIW
4 0 TRBV15 CATSRDRGQDEKLFF TRAV14/DV4 | CAMREGRYSGAGSYQLTF
4 0 TRBV9 CASSADTGVNQPQHF TRAV10 CVVTETNAGKSTF

4 0 TRBV10-1 | CASSRDTVNTEAFF TRAV19 CALSEARGGATNKLIF
1 0 TRBV20-1 | CSARDYQGSQPQHF TRAV12-2 CAVNSGNTGKLIF

1 0 TRBV20-1 | CSARDYQGSQPQHF TRAV20 CAVPFLYNQGGKLIF

1 0 TRBV9 CASSADTGVNQPQHF TRAV12-2 CAVNDFNKFYF

Patient B

Tumor | Healthy | VB CDR3p Va CDR3a

35 0 TRBV11-2 | CASSQGVGQFKNTQYF TRAV12-2 CAVETSNTGKLIF

23 0 TRBV7-2 CASSLSGRQGGSYEQYF TRAV29/DV5 | CAASSTGNQFYF

21 0 TRBV9 CASSSSGGLVDTQYF TRAV19 CALSAGASGAGSYQLTF
20 0 TRBV2 CASMGRSYGYTF TRAV39 CALMNYGGATNKLIF
16 0 TRBV11-3 | CASSLETGTAIYEQYF TRAV13-1 CAADNNNARLMF

12 0 TRBV11-3 | CASSPSGLAGSNLGNEQFF | TRAV19 CALSSRGSTLGRLYF
11 0 TRBV5-1 CASSRIDSTDTQYF TRAV4 CLVGEVGTASKLTF

10 0 TRBV19 CASSIPRGSSQPQHF TRAV12-2 CAVDSGGYNKLIF

8 0 TRBV10-3 | CAIKGGDRGVNTEAFF TRAV14/DV4 | CAMREPNNAGNMLTF
4 3 TRBV20-1 | CSARLASYNEQFF TRAV12-2 CAVRRATDSWGKLQF
1 1 TRBV10-1 | CASSRDFVSNEQYF TRAV19 CALSEARGGATNKLIF

Table S4. Orphan TCRs screened on the HLA-A*02:01 library.

The TCRs screened on the HLA-A*02:01 library. TCR sequences were chosen based on clonality in the tumor,

phenotypic profile, exclusivity to the tumor, and additionally by related TCR sequences. The number beneath

tumor and healthy labels indicate the number of times a paired TCR sequence was seen from this tissue.

Related to Figures 5 and 6.




TCR1A
Name Sequence | Library | 2014PPM | 2017PWM | 2017DL

91 SMGVTYEM 1

92 YMGVSYEM 2

93 YMGVVYEM 3

94 KMGVTYEM 4

95 FMGVTYEM 6
9DL1 NMEVTYEI 1 1
9DL2 FITVTEEI 82 2
9DL3 HIQVTNEI 3
9DL4 HLIVSYEL 27 4
9DL5 HLGVTKEL 5 5
9PWM1 | RLGVTYFEV 2
9PWM2 | YLPVTYHI 3 60
9PWM3 | GLGQTYEI 4 19

Ex1 EYGVSYEW
Ex2 EYGVQNYV
9EX5 EMGVSYEM
Table S5. Peptide prediction results for TCR 1A.

Peptides tested to stimulate TCR 1A cells. Peptides are derived from the library, 2014PPM, 2017PWM and
2017DL predictions and the rank of the peptide from the predictions or library selections are shown. Cells are

left intentionally blank. Related to Figure 7, S3, and S4.



14’ O€T Od0AAdTI A /9d

€T 8rT OD0THIIL 99d

.6 9 0addaany 9INMJSZ

(0] ] ODSAHVIL SINMJSZ

14 (0] OYHEMAdAT VINMJSZ

YA 0L 09SX0TIL 271dse

9 G9¢ 0205aary 971dsc¢

14 09MAvYdIT v1dse

€ YA HO0XAdTIS €1dasce

T 8 OD0XASHIL T1dse

JAS oT O¥NZXSATIS 79d

1T 76 8 05aH4ATY £€9d

99T /6T 1% OONANSIVY VINMAST

6 6 OANMAQAH Z9d

S ONOHEDTAA §1dasT

6174 (4 1% 4 ONNAXATH 71dsT

€ OASHEDAND €1dasT

97 8 4 1€ ODMTAdAA 21asT

VST |44 T € OONTOAIA 114asT

14% 0T Y4 ONNTAdIA 79od

T ¥ST HWAXAHTL Tlsz

S 09ONOSSTO glst

00T T S v 09HEXAN0 yIST

82 € OONNTINTT elst

09T Zz T z OYNIIANN 2lst

Z € 9 T 0904TATA TIsT

S 090 MINAN Gs¢

¥ ODOMAAWT ¥S2

€ 090AMANS €s¢

Z Zv | 09saxamy Zse

T v | 090XAdNL Ts¢c

G | HONHZAWD GST

6 v | 0ovaLans ST

€ | onnnzany €sT

Z | oonmvaTy ZsT

T | ooNHWaWT ST

1d.T0C | INMALTOZ NddPyTOZ Areaqr 1d.T0C | INMALTOZ WNddPT0Z Areign apndad SWeEN
de 401 VZ 401




Table S6. Peptide prediction results for TCRs 2A and 3B.
Peptides tested to stimulate TCRs 2A and 3B cells. Peptides are derived from the library, 2014PPM,
2017PWM, and 2017DL predictions and the rank of the peptide from the predictions or library selections are

shown. Cells are left intentionally blank. Related to Figure 7, S3, and S4.



TCR4B
Name Peptide Library | 2014PPM | 2017PWM | 2017DL
B9 1 RMEQVDWTV 1
B9 2 KLEFMDWRL 2
B9 3 WLDNFELCL 3
B9 4 TLEYMDWLV 4
B9 5 EMMLFDWKV 5
BODL1 | KLEQLDWTV 2 1
BODL2 | TMETIDWKV 1 2
B9DL3 | DLEQMEQTV 59 3
B9DL4 | TLEELDWCL 102 4
BODL5 | TLEDMAWRL 75 5
BODL6 | NVEEMDWLI 4 6
BODL7 | NVEEMDWMV 3 7
B9DL8 | LLEDLDWDV 8
BODL9 | TLEAMNTTV 914 9
BODL10 | VLEEVDWLI 122 10
B9DL11 | WLEDVEWQV 18 11
B9PWM1 | KMENFDKTV 5 50
BO9PWM2 | NMEYMTWDV 6 36
B9PWM3 | FVENVEWRV 7 399
BO9PWM4 | NVEYYDIKL 8
BOPWM5 | HLEQVDKAV 9 34
B9PWM6 | EMEQVDAVV 10 287

Table S7. Peptide prediction results for TCR 4B.
Peptides tested to stimulate TCR 4B cells. Peptides are derived from the library, 2014PPM, 2017PWM, and
2017DL predictions and the rank of the peptide from the predictions or library selections are shown. Cells are

left intentionally blank. Related to Figure 7, S3, and S4.



10991111909VI0OLIVIIOIDLLLIVIVVOLLLII91090110VIIOVOOLVOVVLIVVOLLLL 101097 2V
9O1VVO1O1VVIOLO1VODILLODLIVOOVOVIILVYIOOVIVIOVILVIVVOLLIVOLIVIOLO SV ASA 2V
O1VYVIO191VVIOLO1VODILIOD1IVIOOVOVIDLVOOVIODOLVYIODLOIVVOOLOLOVLIOD SV VH ¢v
OLl19111109VV1VOVO9ODL1lD1L1019VVOIIVIIVIOVIILVOVIIVIOIVIIVIDY SY DAW 2V
91VVIO191VVIOLO1VIDIDL1IO91IVOOVOVIILVIOOIIVLLIOOLIVVOOVLIIVOOVIOVVYO SV GA 2V
9199199VOOLOLIOOVIOOVIOOLOODODLNAINNANNANNANNANNANNANNINNO LANNNLOOOLLLIODOVIOOLIVIIOLOLL S JewTT 2V
9199199VOOLIOLIOOVIOOVOILOOODLNANNANNANNANNANNANNINNO LWMNNLOOOLLLIODOVIOOLIVIIOLIOLL S JewQT 2V
9199199VOOLOLIOOVOOVOOLOOODLNANNANNANNANNANNINNO LANNNLOOOLLLIODOVIOOLIVIIOLIOLL S Jawe ¢V
9199199VOOLOLIOOVOOVIOOLIOOODLNANNANNANNANNANNO LAMNNLOOOLLLIODOVIOOLIVIIOLOLL S Jewg gv
10991111909VI09L1VLIIOIVOOVLLIVOOOLNNNNNNNNLOLYOODLLD1D9OJVOOVIVLD 9g od 11l
10991111929VI09LIVIIOIVOOVLLVYOOOLNNNNNNNNLOLVODID1L1D.1D9IVOIVIV.LD e od 11l
10991111929VIOOLIVIIOIVOOVLIOLVOOLNNNNNNNNLOLVODD11D.1D9JVOIVIV.LD ve od 11l
10991111929VI09OLIVIIOIVOOVLLVLIVOOLNNNNNNNNLOLVODID110109JvVOIVIV.LD €e og I
10991111909VI09L1IVIIOIVOOVLIOVVOOLNNNNNNNNLOLYODIDL1LD109JVOOVIVLD ze og 1l
10991111909VI09OL1VIIOIVOOVLIOLLIOOLINNNNNNNNLDLVYODDL1D1D092VOIVIVLD 1€ 09 I
10991111909VI09OL1IVIIOIVIOVLLIVIOOLNNNNNNNNLOLYODIDL1D109JVOOVIVLD 0g og 11
10991111929VI09OL1IVIIOIVOOVLIOVIOOLNNNNNNNNLD1LVODID110109JvVOIVIV.LD 62 od 11l
10991111929VI09OL1IVIIOIVOOVLLLIIODOLNNNNNNNNLD1VODD110109JVvOIVIV.LD 8z og 11
10991111909VI09OLIVIIOIVOOVLIVIODOLNNNNNNNNLOLYODIDLLD1D9OJVOOVIVLD L2 og 1l
10991111929VI09L1IVIIOIVOOVLIVLIODOLNNNNNNNNLD1LVOIDID110109JvVOIVIV.LD 9z og I
10991111909VI09LIVLIIOIVOOVLLIIOVIOLNNNNNNNNLOLYOODLLD1DDIVOOVIVLD 2 o9 11l
10991111909V.I09LIVIIOIVOOVLLILIOOVLINNNNNNNNLDLYODOL1D1D9DVOIVIV.LD vZ og 11l
10991111909VI10911VIIOIVIOVLLIOVIOV.LLNNNNNNNNLOLYOODL1LD10DIVOOVIVLD €z o9 1l
10991111909VI09L1VIIOIVIOOVLIOIOVVYLINNNNNNNNLDLYODDL1D1D9DVOIVIV.LD 2z o9 1l
10991111909VIOOLIVIIOIVIOOVLLIVOLIOLINNNNNNNNLDLYODDL1D1D9DVOIVIV.LD 1209 11l
10991111909VI09OLIVIIOIVIOOVLIDDLIOLINNNNNNNNLDLYODDL1D1D9DVOIVIV.LD 0z o9 1l
10991111909VI0OLIVIIOIVIOOVLLIVOLOLINNNNNNNNLDLYODDL1D1D9DVOIVIV.LD 61 049 11l
10991111909VI09LIVLIIOIVIOOVLIOVOLOLNNNNNNNNLOLYOOIDLLD1DDIVOOVIVLD 81 0dg 11l
10991111909VIOOLIVIIOIVOOVLIIDLVIOLNNNNNNNNLDLYODD110.1090VvVOIVIV.LD L1709 11l
10991111909VI09L1IVIIOIVIOVLLIOVIOLNNNNNNNNLOLYOOIDLLD1DDIVOOVIVLD 91 0g 11l
10991111909VI09L1IVIIOIVIOOVLIOVV.LIOLNNNNNNNNLDLYODDL1LD1D9DVOIVIV.LD ST 09 11l
10991111909VIOOLIVIIOIVIOVLLIIIO9LNNNNNNNNLOLYOODLLD1DDIVOOVIVLD v1 04g 11l
10991111909VIOOLIVIIOIVOOVLIOVIOOLNNNNNNNNLDLYOIDD11D.109JVOOVIOV.LD €1 09 11l
10991111909VI0911VIIOIVIOVLIIOOVLLLINNNNNNNNLOL1VODD110.1092VvVOIVIV.LD 21 o9 1l
10991111929VI09LIVIIOIVOOVLIOLOOLINNNNNNNNLOLYOOIDLLD109JVOOVIVLD 1109 11l
10991111909VI09LIVIIOIVOOVLLIIOO9OLINNNNNNNNLOLYOOIDLLD109JVOOVIVLD 0T 08 11l
10991111909VI09LIVIIOIVOOVLIVOOOLLNNNNNNNNLOLVODD110.109JVOIVIV.LD 6 o9 11l
10991111909VI09OLIVIIOIVOOVLIOLDOLLINNNNNNNNLO1VODD110.1090vOIVIV.LD 8 og 11
10991111909VI09L1IVIIOIVOOVLIOVOOLLNNNNNNNNLOLVODD110.109JVvOIVIV.LD L og 1
10991111909VI0911VIIOIVOOVLIVOVOLINNNNNNNNLDLYODDL1D1D90VOIVIV.LD 9 og 1l
10991111909VI09LIVIIOIVOOVLIIOLDDLLINNNNNNNNLO1LVODD110.1090VvVOIVIV.LD S og 1l
10991111909VI09OLIVIIOIVOOVLIOVODLLNNNNNNNNLO1LVODD11D0109JvOIVIV.LD v ogd 1l
10991111909VI0911VIIO1IVIOVLIVOVOLLNNNNNNNNLOLYOODL1D109JVOOVIVLD € og 1
10991111909VI0911VIIOIVIOVLIIOOLV.LINNNNNNNNLOLYOOIDL1LD109IVOOVIVLD Zzog 1
10991111909VI0911IVIIOIVOOVLIIVIOOVLIINNNNNNNNLOLYOIDID11D1093VOOVIV.LD 109 1
OL1OVVVIOLIOVIOIOLVOOVONNNNNNNNLOLIVODID11D10900VVO109.1DDL1V d Wed 1
OL110.10923VVOLO9100L1IVIO9D.10199I1VOVIOIVIVIOOIVOVVOVIOVVYID g
VOIOD1101090VOIVIVLOIDIDLLID1OVIVLIOLVOVODOIVOIVOIOOIVLIVOLVY 471

aouanbas Jauwlid aweN

Table S8. Primers used to generate and deep-sequence pHLA libraries.

Letter codes for nucleotides follow the IUPAC naming system. Related to Figure 1.



