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Supporting documents

Figure S1 | Phenotypic analysis of the flow sorted CD8* T cell subsets. A,B) Summary of T cell
subset relative frequencies at flow sorting. The error bars represent the median with
interquartile range. C-D) Frequency of CD8* T cells that express CD69 (C), CD127 (D) or PD-1
(E) in each subset. The error bars represent the median with interquartile range. F) Mean
fluorescence intensity of PD-1 expression on CD8 T cells. A-F) Each graph includes the result
of an one-way ANOVA test.

Figure S2 | T cell reactivity screening. IFN-y and granzyme B release was measured by ELISA
in the supernatant of the co-culture assay for each patient, performed in two independent
assays. Each T cell product is visualized by a distinct color: DP in yellow, SP39 red, SP(103) in
blue, DN in black and bulk TIL in green. Potential epitopes are marked by an asterisk *. Positive
(SEB) and negative (EBV-LCL with DMSO) controls are included at the far right of the graphs.

Figure S3 | Validation of potential neoantigen-specific T cell responses. The validation
measurements are visualized for each patient, including IFN-y, granzyme B and flow
cytometric measures CD137 and OX40. T cell responses derived from the bulk TIL (green) or
DP (yellow) are depicted against the corresponding wild-type peptide (grey) or a DMSO
control (grey). The respective neo-epitope is listed within each graph.

Figure S4 | Intracellular IFN-y expression in TIL after stimulation with neoepitopes. A)
Representative sample with increased IFN-y expression specifically in the CD4* T cells. B) Each
graph depicts the percentage of IFN-y* cells that were determined to be either CD4* or CD8*
T cells per sample. NIC4 L29 was validated as a true CD8-mediated response, as it was also
detected in the DP CD8* T cell subset.
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Table S1 | Percentage of CD4+ and CD8+ T cells in expanded bulk TIL cultures.

Patient ID CD4 (%) CD8 (%)
NIC4 81 19
NIC5 93 7
NIC7 92 8

NIC16 61 39
NIC17 34 66
NIC20 96 4
NIC22 50 50
NIC25 95 5
NIC27 60 40
NIC38 28 72
NIC39 99 1
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Table S2 | All mutant peptide sequences that were investigated for T cell reactivity.

Patient ID Mutational position Mutation type Gene SLPID Peptide sequence
NIC4 chrl_11950386_G/A Missense PLOD1 L01 ADSYDVLFASGPQELLKKFRQARSQ
NIC4 chrl1_14818305_G/A Missense PDE3B L02 FPDTADFLNKPSIILQRSLGNAPNT
NIC4 chrll_74374521_C/T Missense PGM2L1 LO3 ENLLRNGMNKELQDRLCCRMTFGTA
NIC4 chrll_86446352_G/A Missense ME3 LO4 PGVALGVIAGGIWHIPDEIFLLTAE
NIC4 chr12_25245347_C/T Missense KRAS LO5 YKLVVVGAGDVGKSALTIQLIQ
NIC4 chr14_58223625_G/A Missense ACTR10 L06 SVPEGVLEDIKAHTCFVSDLKRGLK
NIC4 chril4_73276592_C/T Missense NUMB Lo7 PSPTNPFSSDLQKTFKIEL
NIC4 chril4_73276674_C/G Missense NUMB LO8 TGTCPVDPFEAQCAALENKSKQRTN
NIC4 chr14_80792789_C/A Missense CEP128 L09 KLERALEKQSETFDELTGKNNQILK
NIC4 chr16_28830704_G/C Missense ATXN2L L10 GVRCSSSRGGRPALSSLPPRGPHHL
NIC4 chrl7_42787309_A/G Missense WNK4 L11 EMVALGLVCEADCQPVARAVRERVA
NIC4 chrl7_44190551_G/A Missense T™MUB2 L12 GQESQMKLIYQGHLLQDPARTLRSL
NIC4 chrl7_63420571_G/A Missense TANC2 L13 PPPVGGQGKEYPNPPPSPLRRGPQY
NIC4 chrl7_7674221_G/A Missense TP53 L14 YMCNSSCMGGMNWRPILTIITLEDSSG
NIC4 chr19_10555328_CCTT/C Inframe deletion KRI1 L15 FGLSTEEILAADDELNRWCSLKKTCM
NIC4 chr19_1093973_G/A Missense POLR2E L16 QFGDKPSEGRPRCTDLTVLVAHNDD
NIC4 chr19_13074002_C/A Missense NFIX L17 YYNINQVTLGRRYITSPPSTSTTKR
NIC4 chr2_219615172_C/T Missense STK11IP L18 TLFLLDEDAAGSLAEPSPPAASGEA
NIC4 chr2_74889415_G/A Missense HK2 L19 AGMAAVVDRIRENHGLDALKVTVGV
NIC4 chr20_57378098_A/G Stop loss RAE1 L20-1 NAAEELKPRNKKWWLETLAQPELFL
L20-2  WWLETLAQPELFLSTLPHLCTNLGP
L20-3  LSTLPHLCTNLGPSLVGLSAMDMDF
L20-4 PSLVGLSAMDMDFNPWRKRCHCSAA
L20-5 FNPWRKRCHCSAAESPGVRGDLPSL
L20-6  SAAESPGVRGDLPSLHSTACCRVFL
NIC4 chr3_11259275_G/A Missense HRH1 L21 SLSVADLIVGAVIMPMNILYLLMSK
NIC4 chr3_192144025_T/G Missense FGF12 L22 SGTPTMNGGKVVTQDST
NIC4 chr3_37298887_G/A Missense GOLGA4 L23 VKTLETLQQRVKHQENLLKRCKETI
NIC4 chr4_143185536_C/T Missense USP38 L24 LKRVIVRKVVESVEHWLDEAQCEAM
NIC4 chr5_103028911_T/A Missense PAM L25 GRFRGKGSGGLNHGNFFASRKGYSR
NIC4 chr5_112838150_GGA/G Frameshift APC L26-1 SSRSEKDRSLERTRNWSRQLPSSNR
L26-2 TRNWSRQLPSSNRKSRNFFKARFAD
L26-3  RKSRNFFKARFADLHHCSPDCQSHG
L26-4 DLHHCSPDCQSHGRSVSHSYLSGRQ
L26-5 PDCQSHGRSVSHSYLSGRQKFWVYH
NIC4 chr7_94400200_C/T Missense COL1A2 L27 PAGDRGPRGERGLPGPPGRDGEDGP
NIC4 chr8_142613268_C/T Missense ARC L28 QYVVGTLQPKLKHFLRHPLPKTLEQ
NIC4 chr8_93923083_C/T Missense PDP1 L29 PKSEAKSVVKQDWLLGLLMPFRAFG
NIC4 chrx_1593799_C/T Missense AKAP17A L30 IKLSGFSDILKVCAAEFKIDFPTRH
NIC5 chrl_171584051_A/C Missense PRRC2C L01 TAIHNFPTVQHQALAKAQSGLAFQQ
NIC5 chrl_207767803_C/T Missense CD46 L02-1 LSHSVSTSSTTKFPASSASGPRPTY
L02-2  KCLKVSTSSTTKFPASSASGPRPTY
L02-3  KCLKVSTSSTTKFPASSASGYPKPE
NIC5 chrl_209783196_G/C Missense Clorf74 L03 LKALVAEIITHLEGLQRDLSLAVSY
NIC5 chrl_46270754_C/T Missense RAD54L LO4 AASEADRQLGEEWLRELTSIVNRCL
NIC5 chr1_90027699_T/G Stop lost ZNF326 L0O5-1 EELEEETAKEEPADFPVEQPEENEI
L05-2 PADFPVEQPEENEI
NIC5 chr10_114575476_T/A Missense ABLIM1 LO6 TRCHGCGEFVEGVVVTALGKTYHPN
NIC5 chr10_73915266_C/T Missense PLAU Lo7 GFGKENSTDYLYLEQLKMTVVKLIS
NIC5 chrll_66020856_T/A Missense CATSPER1 LO8 IFTTIFTLFTLLSLDDWSLIYMDSR
NIC5 chrl1_67999580_C/T Missense UNC93B1 LO9 NYWERYYTLVPSTVALGMAIVPLWA
NIC5 chr11_95783089_T/A Missense FAM76B L10-1 HPKHHHHHHHHHLRHSSSHHKISNL
L10-2  RKTSHQNITTHTITFVTAVAIT
NIC5 chr13_45525021_A/G Missense COG3 L11-1 LKTMASQGGPKYALSQQPWAQPAKV
L11-2 VKNNGQSGRPQVCSLTAALGTTSKG
NIC5 chr13_98809435_G/A Missense DOCK9 L12 FERLAHLYDTLHWAYSKVTEVMHSG
NIC5 chr14_103135969_G/A Missense TNFAIP2 L13 VSTASIRRHIQVAPQPLQAGPAMGP
NIC5 chrl4_64065516_G/A Missense SYNE2 L14 RQILRLLRLRCTKNDGICLLKIVSA
NIC5 chr15_41669457_A/T Missense MGA L15 FYKLKLTNNTLDLEGHIILHSMHRY
NIC5 chr16_346835_G/A Missense AXIN1 L16 IKGETSTATPRRLDLDLGYEPEGSA
NICS chr16_88631239_G/T Missense ZC3H18 L17 ASTLSRREELLKHLKAVEDAIARKR
NIC5 chr17_31233211_TG/T Frameshift NF1 L18 MMGDQGELPIAMALANVVPCSQWMN
NIC5 chrl7_39725079_G/A Missense ERBB2 L19 AKGMSYLEDVRLIHRDLAARNVLVK
NIC5 chr17_48860426_T/C Missense CALCOCO2 L20 TSDEGGARQNPGPAYGNPYSGIQES
NICS chr17_58357951_G/A Missense RNF43 L21 QVTRSNSAAPSGWLSNPQCPRALPE
NIC5 chrl7_7673776_G/A Missense TP53 L22 FEVRVCACPGRDWRTEEENLRKKGE
NIC5 chr19_48441818_C/T Missense GRIN2D L23 FIYDAAVLNYMACKDEGCKLVTIGS
NIC5 chr19_49447035_G/C Missense PIH1D1 L24-1 LEAPDLLLAEVDVPKLDGALGLSLE
L24-2 LEAPDLLLAEIDVPKLDGALGLSLE
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L24-3 HLNLWLEAPDLLLAEIDVPKLTLQI
L24-4  LEAPDLLLAEIDVPKLINSHESKAA

NICS chr19_55401666_G/A Missense UBE2S L25 RLLLENYEEYAAWARLLTEIHGGAG
NIC5 chr2_110144543_C/G Missense NPHP1 L26 IPAKTYELFLNGATPYEKGIEVDPS
NIC5 chr2_127050828_C/A Missense BIN1 L27 GTVEGGSGAGRLYLPPGFMFKVQAQ
NIC5 chr2_127426153_G/A Missense PROC L28 MEKKRSHLKRDTKDQEDQVDPRLID
NIC5 chr2_240462422_A/T Missense GPC1 L29 LFKQLHPQLLLPVDYLDCLGKQAEA
NIC5 chr2_96298337_G/C Missense SNRNP200 L30 ERIMGKMEADPEVSKFLYQLHETEK
NIC5 chr20_18183172_C/T Missense KAT14 L31 TKPPKLQLLSQICSHLHRSDPHWTP
NIC5 chr20_46374418_C/T Missense ELMO2 L32 DTYIRIVLENSSQEDKHECPFGRSA
NICS chr3_197065340_G/A Missense DLG1 L33 MEKDIQEHKFIEVGQYNNHLYGTSV
NIC5 chr4_139370290_G/C Missense NAA15 L34 QRRAQKKAQIEEDKKNAEKEKQQRN
NIC5 chr4_148120260_C/T Missense NR3C2 L35-1 NLGERRCISLPCINYARGCTKSAFS
L35-2 FNEEKMHQSAMYKLCQGMHQISLQF
NIC5 chr5_112839398_AAT/A Frameshift APC L36 CKVSSINQETIQTYCVEDTPMFFKM
NIC5 chr5_112839906_AC/A Frameshift APC L37-1 SPGQTMPPSRSKNLHHLLKQLKPSE

L37-2  KNLHHLLKQLKPSEKYLKIKHLLLK
L37-3  KPSEKYLKIKHLLLKRERVDLSKLQ

NIC5 chr5_138924582_G/A Missense CTNNA1 L38 IALQEKDVDGLDHTAGAIRGRAARV
NIC5 chr5_157809736_G/A Missense CLINT1 L39 WDEEWDKNKSAFLFSDKLGELSDKI
NIC5 chr6_105282511_C/G Missense PREP L40 DFQCAAEYLIKERYTSPKRLTINGG
NICS chr6_135463154_G/T Missense AHI1 L41 TEDSMQDDTKPKQKKTKKKTKAVAD
NIC5 chr6_136356706_T/A Missense MAP7 L42 VGSPHVVTSHQSNVTVESTPDLEKQ
NIC5 chr6_168078950_T/A Missense FRMD1 L43 CSQQEPTLGMDALASEHRDVLVLLP
NIC5 chr6_26413488_G/T Missense BTN3A1 L44 GLTDGNKYRTLTDPRTNLKLPKPPK
NICS chr7_76625578_T/TTTCTCC Inframe insertion POMZP3 L45 TVLSALKEKKKKEKRTVEEEDQIFL
NIC5 chr7_99454126_C/G Missense CPSF4 L46-1 AGNRGPRPLEQVSCYKCGEKGHYAN

L46-2 AGNRGPRPLEQVSCYKCCCLSLLFP
L46-3 RATGDPGHWSRSAVTSVARKDTTPT

NIC5 chr8_100153299_G/A Missense POLR2K L47 IRCRECGYRIMYKKRTKRLVIFDAR
NICS chr8_37899408_C/A Missense RAB11FIP1 L48 MSLMVSAGRGLWAVWSPTHVQVTVL
NIC5 chr8_73673126_G/C Missense STAU2 L49-1 KPFPNYRANYNFGGMYNQRYHCPVP

L49-2  KPFPNYRANYNFGGMYNQRWQHLNG
L49-3  YRPLDPKPFPNYRANYNFGGMYNQR

NICS chr9_114169425_A/G Missense COL27A1 L50 FHLAGSTPFPLLVGPPGPKGDCGLP
NIC5 chr9_134050430_G/T Missense BRD3 L51 VTSVPVPPAAAPTPPATPIVPVVPP
NIC5 chr9_134690995_C/T Missense COL5A1 L52 DGITKTTGFCATWRSSKGPDVAYRV
NIC5 chr9_136946680_G/A Missense Cc8G L53 QIFYFPKYGFCEAADQFHILDEVRR
NICS chr9_19378868_C/T Missense RPS6 L54 RISGGNDKQGFPIKQGVLTHGRVRL
NIC5 chrX_49065811_G/A Missense CCDC120 L55 SSFEGRSVPATPILTRGAGPQLCKP
NIC5 chra_141222377_TA/T Frameshift ZNF330 L56 MPKKRLVRGRRLRTAENVKNN
NIC7 chrl_166858202_C/A Missense TADA1 L0o1 SHPPPDDAEQQASLLLACSGDTLPA
NIC7 chrl_173984497_A/T Splice RC3H1 L02-1  LALYLKPLSSARGKFVFVSYLKSKT
L02-2  RGKFVFVSYLKSKTAFFKYSVHNPI
NIC7 chrl_206195806_A/C Missense FAM?72A LO3 CSSCLLSCNNGHVWMFHSQAVYDIN
NIC7 chrl_224294313_C/T Missense NVL LO4 SLDPALRRAGRFNREICLGIPDEAS
NIC7 chrl_32091892_C/T Missense TMEM39B L05-1 AMPTHACCLSPSFIRSEVEFLKMDF
L05-2  AHKTAVWPGRHAHPCLLPVTQLHPQ
NIC7 chrl_51302546_G/A Missense TTC39A LO6 FVLGTGNVNIEEVEKLLKPYLNRYP
NIC7 chrl_7778152_T/TCAG Inframe insertion VAMP3 L07 KMWAIGITVLVIFSHINIVWVVSS
NIC7 chr10_112425377_T/G Missense ACSL5 LO8 GTLKIIDRKKNIVKLAQGEYIAPEK
NIC7 chr10_472477_C/A Missense DIP2C L09 PVTPSSASRYHRLRSSGSRDERYRS
NIC7 chr10_47922844_G/T Missense CH17-360D5.1 L10 FAVLWLPLHVFNILEDWHHEAIPIC
NIC7 chr10_50814032_G/A Missense AICF L11-1 RAIIRAPSVRGAVGVRGLGGRGYLA
L11-2 VREIYMNVPVGAVGVRGLGGRGYLA
NIC7 chr11_59152054_G/A Missense FAM111A L12 EIETHQGQEMLVHGTEGIKEYINLG
NIC7 chr12_16363960_T/G Missense MGST1 L13 HTIAYLTPLPQPKRALSFFVGYGVT
NIC7 chr12_1754359_GAA/G Frameshift ADIPOR2 L14-1 MNEPTAPIGVQQDSRARYKAQKRAP
L14-2 IGVQQDSRARYKAQKRAPTGWYTKR
NIC7 chr12_56257327_G/A Missense ANKRD52 L15 LDQERRTPLHAAVYVGDVPILQLLL
NIC7 chr13_109783442_C/T Missense IRS2 L16 TQPPHPVVPSPVQPSGGRPEGFLGQ
NIC7 chr13_113766192_G/A Missense TMEM2558B L17 GSLLLVSVLIVTIGLAATTRTENVT
NIC7 chrl6_72950933_C/T Missense ZFHX3 L18-1 LVGGEIPLDMRLRGGQLVSEELMNL
L18-2 MRLRGGQLVSEELMNLGESFIQTND
NIC7 chrl7_7676002_TCA/T Frameshift TP53 L19-1 RLGFLHSGTAKSDLHVLPCPQQDVL

L19-2  SDLHVLPCPQQDVLPTGQDLPCAAV
L19-3 DLHVLPCPQQDVLPTGQDLPCAAVG
L19-4 YQGSYGFRLGFLHSGTAKSDLHVLP
L19-5 RLGFLHSGTAKSDLHDVLPTGQDLP
L19-6 HSGTAKSDLHDVLPTGQDLPCAAVG
NIC7 chr19_39879805_G/A Missense FCGBP L20 GGQGVCLPNYEAMCWLWGDPHYHSF
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RRPATAETGGGAMSASATA
NTYMSHAGIRLRDARPSNTAEKAQS
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KRSAAEMYGSVTDHPSPSPLLSSSF
KRSAAEMYGSVTDHPSPSPLLSVYQ
SLGCVMYTLLCGNPPFETADLKETY
ELKCVSVTGFTAVFTWEVERMGYTI
PQLTYDGHPASSLLLPVSLLGPKHE
SFFNSILAHGDLCNNKLNQLSVNLW
KIWDIRTLDCIHFLQTSGGSVYSIA
TDLLLVTKAVKKVERTRVIRPPLLV
GLSPHRARGPIIFDIPEDSPSPEGT
FLYAPSHKNYGEYQSNGDLGVHSGE
FLYAPSHKNYGEYQSNGMQLPCKSR
NYKGNSIKESIRHGHDDLGDHYLDC
QQIKQAIINAAALQPPKKVSRVQVV
NTHYVAPRRLLLMGTPLONKLPELW
LKPWLVGLAAVVSFLFIVYLVLLAN
PQNLTFMAAGKAVQNVVLSGFPAPA
EHRKVGKEWRGPVEGEEAEPADRSQ
RDHTGERPYQCGACGKAFKRSSLLA
QAGQKTSAALSTLGSAISRKLGDMR
VLRSLETVSNTEFCCPNLQPNLEAT
RYTDPHNPHSPFKTAVADYWMPVDL
DSDWNPQVDLQALDRAHRIGQTKTV
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KSPKDRLCRRDVRMSDTAMTSFLGS
MTEYKLVVVGARGVGKSALTIQLIQ
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KIKWGDAGAEYVMESTGVFTTMEKA
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IDSVESRDMFQLYISCKDSKVVRCH
SVINVPLRMIDSVESRDMFQLYISC
RMIDSVESRDMFQLYISCKDSKVVR
LEEKQRLEKIKLKGGIKGIGKTSTN
GGLSLWIFTWACFCPPCFTRQLRSS
VCACPGRDRRTEKENLRKKGEPHHE
FEVRVCACPGRDWRTEEENLRKKGE
IDQELVIPCPNCIFASQPKVVGRHF
ERSLRARLKTLTRELALYKRGRRTP
TDVGRPFTSGQTPVNIQELLLGKNF
GAGLALSTAPALGETWSDVALPELD
RNAMQIVGFMDHDAESVLAVVAAVL
LLILDKIQDESLNNEKNNALQTPLH
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FEDKQRRKTEWFTLESKQGKRIKNR
RELRKPEEPENGKPTAAATARRSKR
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YTEGLHENGVCCSDPLSLGVSNGGG
SCGHGGVVNISKLSVVQLNWRGFSY
DGARLEGDLSLAEKDVTAKDSKFKM
KEEDIEVPKAMGVIFESLAGAIYMD
SAAPGSLGYQWLLDGSGVFEIAEAS
TLGAFGHEEEVICNPLSPRVIQNII
IRFYGEKPCHMDCLDRILLSGIYNV
QQQQKQQLPQTPLSCLKTEIMSPLY
SQWNSNDLVEQIKTMGKLDEHQGEG
YMCNSSCMGGMNWRPILTIITLEDS
EVGSDCTTIHYNYMCNSSCMGGMNW
SPPLSTTTTARPMPLTSTASPAATT
NISWDYIHYTDNQPTLDLLALKPMS
RVLFKPGTTEVQDLALCYGGMANRT
DLVKKLLVVDPKGRFTTEEALRHPW
GSFIRLIDAFKGMVMHTFGGYANSK
LNKGLPLGVRPPMMNGPLHPRPLVA
MSGVRPPMMNGPLHPRPLVALLDGR
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KIFFSKFQWKIQVELDWRRKHGQAE
GGSPGQSPPTGYTGYSILSPAHFSG
GSPGQSPPTGYTGYSILSPAHFSGP
SPGQSPPTGYTGYSILSPAHFSGPR
AHTSALTYPPGSQTQLREDLLPRTL
LRIGKQPYRLQIKLSAQRSHTLEFQ
IKIDEPLEGSEDWIITITGTQDQIQ
SVCLSLYEAQQQCPIPQSGDPADAT
GQKQKKVMLTVELAQDQHYALVLWG
MTEYKLVVVGADGVGKSALTIQLIQ
DGDEPDDGSNDVIDLLPRTEISDKI
AFQEALDPGPFDPGQPLCPGAAGRR
PGQPLCPGAAGRRSASQPLPPRQLW
AGRRSASQPLPPRQLWRRSPLPWQL
EYFINKYAEHSHEKWSMDKLANGWI
RGISLLPDKADLNTVGHKKKEPDDI
VGSYSPADAPLGILENGTGPEDHVL
TCFVSGVHGPVAFGDIPFYFSREEW
QEQHSHSGTCGIWRHPILFLPGRMG
EAVQFLLGLPPGKEMELVTQRKQDI
LVLGRGPLTQVTERKCSRTQVELVA
DGQALVLGRGPLTQVTERKCSRTQA
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NIC27 chr20_63590574_C/T Missense GMEB2 L1 RPRLARATSGPATMASQVLTQSAQL
NIC27 chr2_170846011_G/T Missense GAD1 L12 TDNVILIKCNERVKIIPADFEAKIL
NIC27 chr3_15074555_G/A Missense RBSN 113 DLQREQLQMLREWELEREREQFRVA
NIC27 chr3_151199322_T/TA Frameshift MED12L 1141  VYKDLEPFTYFFLFSFPCWNYWKLF

1142 FSFPCWNYWKLFCNLGFYTEEYESQ
1143  YWKLFCNLGFYTEEYESQVCEHLLN
NIC27 chr3_97877501_G/A Missense CRYBG3 L15 DDSSQEDILSSEISPGHHGPRKSRD
NIC27 chrd_17501822_GCT/G Frameshift QDPR L1161 SLFKNCDLMWKQHMDIDHLQKGCPG
L1162  MDIDHLQKGCPGWDSWYDRVRHGQG
1163  WDSWYDRVRHGQGCCSPALPEPGWE
L1164  GCCSPALPEPGWEEQRHAARGSRHR
L16.5  EQRHAARGSRHRCAPGYPGYPDEQE
L16.6  HAARGSRHRCAPGYPGYPDEQEINA
L16.7  SLFKNCDLMWKQHMDIDHLQPSGYQ
1168  MDIDHLQPSGYQASQGRRPPDLGWR
1169  ASQGRRPPDLGWRKGCPGWDSWVTL
L1610 RRPPDLGWRKGCPGWDSWVTLDTPM

NIC27 chr4_17813010_G/A Missense NCAPG L17 LLGSMPENAQIDNDVFDKINKAMLI
NIC27 chrd_8235554_G/A Missense SH3TC1 L18 GAWEREKAVSFYQDRALPLAVTTGN
NIC27 chr4_9890687_G/A Missense SLC2A9 L19 AVFSGLVIEHLGWRPLLIGGFGLMG
NIC27 chr5_150204571_G/A Missense SLC6A7 120 GMYWLVLLDDYSTSFGLMVVVITTC
NIC27 chré6_33711605_C/A Missense vaQcez 21 WPVDETKRGRDLCAYLRQRVAQAFR
NIC27 chr7_98984093_C/T Missense TRRAP 1221 SSIFMWRQHHYQVIVTAYENSSQHD
1222 QGKPTWSGMHSSLIVTAYENSSQHD
NIC27 chr8_144057495_G/T Missense OPLAH 123 PLSLEEVAMGFVSVANEAMCRPIRA
NIC27 chr8_144360298_A/G Missense FBXL6 L24 AAGTTPGPDPKACQLLSARSACLLG
NIC27 chr8_28160331_C/T Missense ELP3 L25 PDQDILIGLLRLCKCSEETFRFELG
NIC27 chrg8_39918906_C/A Missense IDO1 1261 LPPILVYADCVLENWKKKDPNKYVN
1262 LPPILVYADCVLENWKKKDPNKPLT
NIC38 chrl_114713909_G/T Missense NRAS L0o1 ETCLLDILDTAGKEEYSAMRDQYMR
NIC38 chrl_155187338_G/C Missense MUC1 L02.1 AVCQCRRKNYGQVDIFPARDTYHPM

L02.2 GCLSVPPKELRAGGHLSSPGYLPSY
L02.3  WLSVSAAERTTGRWTSFQPGIPTIL

NIC38 chrl_204968350_G/A Missense NFASC LO3 VLRGMDLLLECITSGVPTPDIAWYK
NIC38 chrl_52359809_G/A Missense cc2piB LO4 SAQPVSDLDPDPWALLSSRQREYKV
NIC38 chr10_127439193_C/A Missense DOCK1 LO5 FEKEFKPTDISLKQSEAVILSETIS
NIC38 chr10_87790413_T/C Missense ATAD1 LO6 VDPLNMHVTWSDMAGLDDVITDLKD
NIC38 chrl1_114407658_C/T Missense RBM?7 L07 PYLADRHYSREQCYTDHGSDHHYRG
NIC38 chrl1l_68934473_G/A Missense IGHMBP2 LO8 EDEQSKGNPGEVHLVSLHIQALVDA
NIC38 chrll_75796404_G/A Missense DGAT2 L09 IFGYHPHGIMGLDAFCNFSTEATEV
NIC38 chr12_100623662_C/T Missense GAS2L3 L10 LLKYDPCRILQFVTLEQKILAFQKG
NIC38 chrl2_25245347_C/T Missense KRAS L11 MTEYKLVVVGAGDVGKSALTIQLIQ
NIC38 chr12_50474099_C/T Missense LARP4 L12.1  TTIPVSPPSTTKSSRASTASPCNNN
NIC38 chr12_50474099_C/T Missense LARP4 L12.2  TTIPVSPPSTTKSSREPRKLSYAEV
NIC38 chr12_57268355_C/T Missense R3HDM2 L13 VSQSVQGGLPAARVPVYYSMIPPAQ
NIC38 chr12_6974548_TCA/T Splice EMG1 L14.1 NGRDPGEARPDITHQVTPGTVLTTL

L14.2 DPGEARPDITHQVYIHTQKNVLIEV
L14.3  YIHTQKNVLIEVNPQTRIPRTFDRF

L14.4 PQTRIPRTFDRFCGLMVQLLHKLSV
L14.5 GLMVQLLHKLSVRAADGPQKLLKVI
L14.6 ILLKNGRDPGEARPDITHQFADADG

NIC38 chr13_24883229_C/T Missense CENPJ L15 ANGHQETKYRSGQIRVKDKEGNVLM
NIC38 chr14_64948446_G/A Missense RAB15 L16 QAHRKELEGLRMCASNELALAELEE
NIC38 chrl6_2117882_G/T Missense PKD1 L17 ALELVCPSSVQSEESLDLSIQNRGG
NIC38 chrl7_42670596_C/T Missense PLEKHH3 L18 PLHPEGLSPDGHKLPFLFEQAHALL
NIC38 chr17_47292436_G/A Missense ITGB3 L19 QQDECSPREGQPICSQRGECLCGQC
NIC38 chrl7_72124031_TC/T Frameshift 50X9 L20 PQAHTLTTLSSEPGQSSERTSRRSS
NIC38 chrl7_7674229_C/A Missense TP53 L21.1 HYNYMCNSSCMGVMNRRPILTIITL
L21.2  EVGSDCTTIHYNYMCNSSCMGVMNR
NIC38 chr17_81811574_G/A Missense GCGR L22 VSTWLSDGVSPPQRPQAGGWVGSQA
NIC38 chr18_25226861_A/T Missense ZNF521 L23 SNSPSLVTVGYTTVSSTTPDSNLSV
NIC38 chr18_50275897_C/T Missense MBD1 L24 GACSTCLLQLPHNVASGLFCKCERR
NIC38 chr19_3981442_G/A Missense EEF2 L25 QLILDPIFKVFDVIMNFKKEETAKL
NIC38 chr19_44288724_G/T Missense ZNF235 L26 DDNIVHKRDKVHRNSDCGKDTLKVS
NIC38 chr19_49168357_G/GGT Frameshift TRPM4 L27.1 RDHQMASTGGTKWWWPWVWPPGVWS

L27.2  WWPWVWPPGVWSGIETPSSTPRARS
L27.3  IETPSSTPRARSLRGTGGAVTRRTG
L27.4 RGTGGAVTRRTGSSFPWTTTTRPSS
L27.5 SFPWTTTTRPSSWWTTAHTAAWGAR
L27.6  WTTAHTAAWGARTASACAWSPTSHS
L27.7 ASACAWSPTSHSRRRAWEGLELTSL
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AWSPTSHSRRRAWEGLELTSLSCSS
GPSDGQHWGHQGVVAMGVAPWGVVR
PSDGQHWGHQGVVAMGVAPWGVVRN
GTIRWPALGAPRCGGHGCGPLGCGP
TIRWPALGAPRCGGHGCGPLGCGPE
APFQPATSTPSTSLFSLATQTPATQ
PRSALLVQLATAGPRPVKARPLDWR
QGQGHGRMALNLHLSDTDDNETFDE
DQAETEDTEEELADGLEDCCSRDEN
PVPAEKRKPIRVQSLFDGIATGLLV
WSLDSKYLQTNDSAGERLFYRMPSG
TNSTAASRPPVTRRLVVPATQCGSL
GVFIYVAYIKWHQATATQAFFSITR
EPANSRLPPHLIVLDSTIPGFFDDI
DYVPSDQDLLRCHVLTSGIFETKFQ
PDPLIPCDLMDGQDAFLTLARDKHL
LEYLSSLGESLFQGEAYNLFEHNCN
QVLAEERTERTAWGLLLRRLRRRDS
PQSVTVLTVGSYSSTSISVSWDPPP
LKQLECCKERFEMKMMLMNLISRLV
IGCNQTTQEADSANTLQIAEIKDWN
TVLDNNDNAPVFERTLYTVKLPENV
LEVKIKVFRLFKINSRDFEVCYPEE
SPPPLLGNMDQEWLKKQQELAAAAL
ERFVVHITDVLAMSMMLGITAQVKE
VRPGQRVYVVAEHDGDRRLLPAAVH
AAKLFGLEPGRPLPTGPEHKWKPFE
HTAWVYTGGYGGSCFQGLASSTSNI
MLDPASSVEMVKLLEEDPMVGGVGG
SSLPLENETDSHSSSSNTVKKSQTS
CTPAPEAASTRDTSAPREPLPPPAP
PDGLPSALEQLYSCTMEHNNVYTVP
LPRKKNPFEESSKTWDSSMNLFSKP
GIPKPGMKSMPGRSPSAPAPSKEGE
ALEEKHVGFSLDMGEIEKKGKGKKR
RKGSMSSDASASIDSNTYYEDDFSS
QQDNLGLQKQLDIQREVLHYSQKAQ
GKRKRGRPRKLSRVLGLSRGQEEQA
VLGLSRGQEEQARAQRHPPVGVHPG
AQRHPPVGVHPGHPHPPGAQRGPHE
PVGVHPGHPHPPGAQRGPHEVGESA
LAANRTTAGARRCRTRCRKCEACLR
MTEYKLVVVGAVGVGKSALTIQLIQ
TPMDLTIRAGAMTRLECAAVGHPAP
GDYITVKVALNSKEEYNLDQEDSSG
NPGSIGKVKVMLWIWPAQGAQRSAE
QLPSTAAAAAAAPAAQAAALQLNGA
YKRFLRQAKPAEKLLEGKMSVSSLS
GVGVVYSPREHRRKFYRGHSDDIIS
QGGFENGEIGESDENNPLDVHSIYI
PLPPSADDNLKTLSERQLTPLPPSA
EGAYQVRLCKDGMWTTVLVDDMLPC
DKEILLRKELLERIEKETLQVEEDR
QSHEKQPLGDPEWQATVLDTFLTVE
QQDECSPREGQPICSQRGECLCGQC
GDGLLTPDAQKGRETPGSEQWKFQE
YKQSQHMTEVVRHCPHHERCSDSDG
LHKIVDFYPEDNSLQTFPIPAAEVD
LHKIVDFYPEDNSLQISCPCFWGGW
AMETAVPVYFAVQDEALLSIYKQTQ
CLLLTLSSRDKGNLPPGPRPLSILG
FQGRLLHLSAGQCLGVHLHTEARAR
PGATGQPGPKGDLGQDGAPGIPGEK
SSRGEAGAPGEEEIQGPTKADTEKW
PVAPHPVTVPTYWAPGTPTYSYVPP
LPELDRTLSECAQMSSVAEISSHMR
MVGSTPKTPSRDTSSRLSLRRRTSY
LCILMVGSTPKTPSRDTSSRLSLRR
MVGSTPKTPSRDTSSRLSLRRVLHH
QHTKGCKRKTNGACPICKQLIALCC
SAVLQEASDICSPLAFIINIHHQCN
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NIC39 chr3_133838231_G/A Missense RAB6B 134  DKRQITIEEGEQCAKELSVMFIETS
NIC39 chr3_64615973_G/A Missense ADAMTS9 135  CSGECNTGGWRYFAWTECSKSCDGG
NIC39 chrd_883459_C/T Missense GAK 136 LDISYITSRIAVISFPAEGVESALK
NIC39 chrd_989975_c/T Missense IDUA 137  QLHKRFGSSVAGNIPTGFMPPQVPE
NIC39 chr5_112839783_GA/G Frameshift APC 138.1 SRCTSVSSLDSFGVVRLPAPFRVNH

138.2  SVSSLDSFGVVRLPAPFRVNHAVEW
NIC39 chr5_1338974_G/GCACT Frameshift CLPTMIL 139 INLLTGESDTQQIEAEKKPTSECPG
NIC39 chr5_141955118_G/A Missense RNF14 140  PQRPPASSATLRWQRHLNGKVSPEK
NIC39 chr6_106511835_G/A Missense CRYBG1 141  HENDSPQLEPLETEGEPFPDATTTA
NIC39 chr6_119348513_G/A Missense MAN1A1 142 PVDFVPPIGVESWEPADAAIREKRA
NIC39 chr6_1312718_T/C Missense Foxa1 143 MKLEAFVPRAAHGDKQGSDLEGAGG
NIC39 chr6_149378140_G/C Missense TAB2 144  SDDSGISGLRNHITSLNLDLQSQNI
NIC39 chr6_38703045_G/A Missense GLO1 145  MAESQPPSGGLTDEAALSCCSDADP
NIC39 chré6_4130838_TG/T Frameshift C6orf201 146  KLKLYALYKQATEGPCNMPNQVYLT
NIC39 chr7_134661775_C/T Missense BPGM 147  WVPVESSWRLNECHYGALIGLNREQ
NIC39 chr7_144363086_T/G Missense ARHGEF5 148  CPIQSEHLDMAPLSSDLGSEEEEVE
NIC39 chr7_43624714_G/C Missense COA1 149 TKESIVTEELIVLTSYTLGQCRQSE
NIC39 chr8_39922577_¢/T Missense D01 150  LTYENMDVLFSFCDGDCSKGFFLVS
NIC39 chr8_52657517_G/A Missense RB1CC1 151 MMVESLYSSVINVIDSRRMQDTNVC
NIC39 chr9_106927814_G/T Missense ZNF462 152 PALKATVTSIMRLAFLDGLIEAGYH
NIC39 chr9_127482955_G/C Missense LRSAM1 153 SEILKSLENERITMEQLMSITQEET
NIC39 chr9_136854652_G/T Missense PHPT1 154  AGGPERPSWPRRYHSRNSAQGSFLV
NIC39 chrM_5227_G/A Missense MT-CO2 155  TPLIPSTLLSLGDLPPLTGFLPKWA
NIC39 chrX_53580849_G/C Missense HUWE1 156  VANCCIRIALPAARGSGTASDDEFE
NIC39 chrX_70287275_C/A Splice KIF4A 157.1 NDVDFQDIEHSKIIIAKKRGLCTRK

L57.2  IIAKKRGLCTRKLQPTALHVDSVM
L57.3  IAKKRGLCTRKLQPTALHVDSVMTC

SLP - synthetic long peptide
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Table S3 | 40-marker imaging mass cytometry panel

Target Clone Metal Incubation Time Temp Dilution
B catenin D10A8 89Y Overnight 4C 100
TGFbeta TB21 115In 5h RT 100
HLA-DR TAL 1B5 141 Pr 5h RT 100

CD20 H1 142 Nd Overnight 4C 100

CDe68 D4B9C 143 Nd Overnight 4C 100

CD11b D6X1N 144 Nd 5h RT 100

CD4 +2nd Ab EPR6855 145 Nd Indirect ON RT 100
CD8a D8A8Y 146 Nd 5h RT 50
CD31 89C2 147 Sm Overnight 4C 100

TCRgd + 2nd Ab H41 148 Nd Indirect ON 4C 50

CD45 DomM8l| 149 Sm Overnight 4C 50

Granzyme B D6E9W 150 Nd 5h RT 100
CD57 HNK-1/ Leu-7 151 Eu Overnight 4C 100
Ki-67 8D5 152 Sm Overnight 4C 100
CDs3 EP449E 153 Eu Overnight 4C 50
TIM3 D5D5R 154 Sm 5h RT 100

LAG-3 D2G40 155 Gd 5h RT 50

PD-LA1 E1L3N 156 Gd Overnight 4C 50

CD39 EPR20627 157 Gd 5h RT 100

VISTA D1L2G 158 Gd 5h RT 100

FOXP3 D608R 159 Tb Overnight 4C 50

PD-1 D4w2J 160 Gd 5h RT 50
ICOS D1K2T 161 Dy 5h RT 50
IDO D5J4E 162 Dy Overnight 4C 100

CD14 D7A2T 163 Dy 5h RT 100

CD204 J5HTR3 164 Dy 5h RT 50
CD45RO UCHLA1 165 Ho Overnight 4C 100

PDPN D2-40 166 Er Overnight 4C 100

CD56 E7X9M 167 Er 5h RT 100

CD103 EPR4166(2) 168 Er 5h RT 50

CD38 EPR4106 169 Tm Overnight 4C 100

Tbet 4B10 170 Er 5h RT 50

CD15 MC480 171 Yb Overnight 4C 100

Cleaved-caspase 5A1E 172 Yb 5h RT 100
CD163 DeU1J 173 Yb 5h RT 50
CcDh7 EPR4242 174 Yb 5h RT 100
p16ink4a D3W8G 175 Lu Overnight 4C 100

CD11c EP1347Y 176 Yb 5h RT 100
Vimentin D21H3 194 Pt Overnight 4C 50

Keratin C11 and AE1/AE3 198 Pt Overnight 4C 50
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Table S4 | Number of T cells at sorting and after expansion.
#Cells % Primary expansion rate Restimulation expansion rate

Patient DP SP DN SP39 DP SP DN SP39 DP SP DN SP39 DP SP DN SP39
NIC4 610 1447 1792 353 11,7 37,6 47,3 3,42 157377 32480 42410
NIC5 595 51 185 94 61 7,32 241 7,89 882352 145945 797872
NIC7 1110 738 3549 246 25,0 13,9 52,1 9,0 2703 10989 207317

NIC16 8342 301 445 84 91,0 3,3 4,4 1,4 4075 5980 4270

NIC17 2095 727 2677 24 38,6 15,9 44,8 0,7 16809 4296 7703

NIC20 287 418 650 29 29,6 28,6 37,5 4,3 142857 74163 63077

NIC22 31000 649 484 51 96,5 2,0 1,3 0,2 7419 37750 32231

NIC25 224 895 478 18 23,2 50,6 23,5 2,7 2123 17364 232143

NIC27 6574 1602 2070 95 66,5 14,2 16,5 2,8 11409 8115 26962

NIC38 29768 157 409 NA 97,4 0,7 1,6 0,3 2284 40764 18582

NIC39 1400 5337 1821 136 26,6 52,7 18,7 2,1 2248 4723

SP - CD103+CD39-
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