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Supplementary Table 1. 4090 tandem minigene (TMG) library

Position and change of

TMG ID Minigene ID Gene name mutated amino acid Mutated amino acid sequence
1 1 | KCNB2 S421Y IALPIPIIVNNFYEFYKEQKRQEKA
1 2 | ABR P804L AQVQVLLYYLQHLPISFAELKRNTL
1 3 | MAG V81A YPPVVFKSRTQVAHESFQGRSRLLG
1 4 | ZNF483 S536L KCKDCGRPFSDSLSLIQHQRIHTGE
1 5 | FSCB Q659P QPPPAEEAPAEVPPPPAEEAPAEVQ
1 6 | MSTIR V188 frameshift DCVASPLGTRVTG
1 7 | MMP1 W13S MHSFPPLLLLLFSGVVSHSFPATLE
1 8 | PRR35 E488K GPQALGEAWGRPKLGPVLTGGTPEP
1 9 | KARS S160 frameshift RGEGVKLQVMANSEIINQKKNLFILITNCVGET
1 10 | UGT2A3 P342 frameshift POQKVLWRYKGKKTIHIRSQYSAV
1 11 | SLC17A2 D391E LLILIPGTSNLCESGFIINTLDIAP
1 12 | TMX4 R102C KVDVIQEPGLSGCFFVTTLPAFFHA
2 13 | OLFML2A R355W DLSVHRETTWKTWLRRNSYGNCFLV
2 14 | TLRS R224K VSVDWGKCMNPFKNMVLEILDVSGN
2 15 | SETD1B P1268L PERAPEHDLEVELEPPMMLPLPLQP
2 16 | PCDHA13 AB42T EISTTRPLDEVDTPHHRLLVLVKDH
2 17 | HYou1 R925W KPRPRPKDKNGTWAEPPLNASASDQ
2 18 | SRRM2 P1171L LETAESKEKMALLPQEDATASPPRQ
2 19 | CDRT15L2 G53R VRRRTQVPQDSPRQALAGQATPEIP
2 20 | PCNT R2543H THLONQEKLQHLHTALTSAEARGSQ
2 21 | RYR2 D1621Y ISERQGWLVQCLYPLQFMSLHIPEE
2 22 | PRSS12 R630W VCGLRLLHRRQKWIIGGKNSLRGGW
2 23 | TP53 V272M SSGNLLGRNSFEMRVCACPGRDRRT
2 24 | MAP2 Al72V EFHDQQELTPSTVEPSDQKEKESEK
3 25 | KCND2 P358S EKGSSASKFTSISAAFWYTIVTMTT
3 26 | MED12 T1546M KLRLNLVGGMFDMVQRSTQQTTEWA
3 27 | ADAM28 1184T DGVLWAHDLQONTALPATKLVKLKD
3 28 | ZNF843 A2V APASPLGRSHSSVGVRQGFSGQLCC
3 29 | GIMAP6 G62S GSGKSATGNSILSRDVFESKLSTRP
3 30 | SDK1 P772 frameshift RLMLPEEPPSAPPKKYSGQWAD
3 31 | PTCHD1 K619E KNFTDMLRNSFLEAPQFSHFQEDII
3 32 | KRAS G12v MTEYKLVVVGAVGVGKSALTIQLI
3 33 | OR5H1 M136T VAICKPLLYPAITTNGLCIRLLILS
3 34 | KMT2E 1960 frameshift FENISSPESSPEIETHL
3 35 | PKD1L1 F1641 ASCSSMMRHSLPRIFVAGLVGALML
3 36 | MAOA S2649R PPGIMTQYGRVIHQPVGRIFFAGTE
4 37 | HRNR R424H GSGSGRSSSSGQQGSGLGESSGFGH
4 38 | FGD5 H2567Q ETDEDYIVVPRVLLREDEPKDEGSV
4 39 | ATF6 P72L ELGYFTDTDELQMEAANETYENNFD
4 40 | CDH7 F164S FKRLADMYGTGQGSLYS
4 41 | Cborf42 N19T LRWSQLPVKENKGFSGAAKSHFECG
4 42 | KIF5B A406T KDITLTNDKPATTIGVIGNFTDAER
4 43 | ISL2 G269E QQQQHSDKTSLQELTGTPLVAGSPI
4 44 | R3HDM4 E12V MVALENPECGPVAAEGTPGGRRLL
4 45 | ATG101 R209L TDALGTSVTTTMLRLIKDTLAL
4 46 | PAPOLA A414D VGSLEKNEFITLDHVNPQSFPAPKE
4 47 | MPRIP L786V DAESKHSMSMFTVRGRYEEEIRCVV
4 48 | HISTIH1E E42D AAKRKASGPPVSDLITKAVAASKER
5 49 | RC3H1 Y890C RFGAISRTSKTICQGAGPMQAMAPQ
5 50 | ZBTB33 R510Q VCKRSYVCLTSLQRHFNIHSWEKKY
5 51 | OR52E8 R178C VFLLLRLPFCGHCIIPHTYCEHMGI
5 52 | PRB3 K235Q GKPEGPPSQGGNQPQGPPPHPGKPQ
5 53 | C2CD2L R212C GEGLLISWAFTDCPDLSLTVLPKLQ
5 54 | EVC2 294-294 deletion DQMIDILSSEDPSMLQALEELEIAT
5 55 | USP8 R667H WAKFLDPITGTFHYYHSPTNTVHMY
5 56 | MYO19 P550S YHTAGLVEKNKDSIPPELTRLLQQS
5 57 | MRPL39-1 L189V VRAPEVPVLDSKVDEWMPTKENLRS
5 58 | MRPL39-2 L189V GAFCYDVVLDSKVDEWMPTKENLRS
5 59 | PRDM15 E580K CSATFLELQLLNKHLLGHLEQAKSL
5 60 | C4B S1242W WGSVTGSQSNAVWPTPAPRNPSDPM
6 61 | TMEM255B C151Y QTEVTCHSLDGKYQLKVRSNTCYCC
6 62 | PCDHGA3 E523K TGVLYALRSFDYKQFRDLKLLVTAS
6 63 | PRAMEF11 D67V PRRWKLQVLDLQVVCENFWMVWSEA
6 64 | FIGNL2 Q474P AAPGAAEGARLLPAAFAAARCRPPS
6 65 | PRR36 L760Q ASAPLTTPPLENQPSLAPPPLQTAS
6 66 | OLIG2 S88A KSSSSSTSSSTSAAAASSTKKDKKQ
6 67 | NUTM2F P559H VETSPPQTAAQDHQGQGRVRTGMAR




6 68 | Clorf2l T75S LEKSASSNVRLKSNKEVPGLVHQPR
6 69 | PTGS2 Q39H QNRGVCMSVGFDHYKCDCTRTGFYG
6 70 | CKAP4 Q57P PPPAPHPQQHPQPHPQNQAHGKGGH
6 71 | WDHD1 R369H DEDDEDLMMASGHPRQRSHILEDDE
6 72 | ITGAM-1 T486P LVLIGAPHYYEQPRGGQVSVCPLPR
7 73 | TGAM-2 T486P PGPHRGPPLLRAAPRGPGVRVPLAQ
7 74 | RAVERI-1 G65S PESLPEPTQPAPSQQPGGSSKAFQL
7 75 | RAVERL-2 G655 PESLPEPTQPAPSQQPGGPWRWQQQ
7 76 | EYA2 S1001 PPPAQAYGIPSYIIKTEDSLNHSPG
7 77 | TRANKL V2571 LHVVAAHSPGYLLKRQTEDVQMLLR
7 78 | ZKSCANT7-1 G195R PPYDPGTHHLPSRDFGYCGI
7 79 | ZKSCAN7-2 G195R PPYDPGTHHLPSRDFAQCTSPVPTL
7 80 | DUX4L4 Q378L QGSPWWGWGRGPLVAGAAWEPQAGE
7 81 | TNXB R1081H TVTDRTSDSLLLHWTVPEGEFDSFV
7 82 | MUCI12 E2160D SPGSTTALSFGQDSTTFHSSPGSTH
7 83 | KCNQ4 A348V EKRRMPAANLIQVAWRLYSTDMSRA
7 84 | MTERFD3 Q192 frameshift PVEKNKQMVRILRELSRCRWL
8 85 | DMXL2 T1644M AMGIGWWVRNINMLRRCIEKVAKAS
8 86 | OR2CL Y252C TCLSHLLVVFLFCGSASYGYLLPAK
8 87 | UNCI13D G1035S REVPGLSGSEEPSEVPQTRLPLTYP
8 88 | SAMSN1 R235H DDDGPYSGPFCGHARVHTDFTPSPY
8 89 | AF035281 T192M TPTTARTSGRSPMSAPSSLAACPRC
8 90 | FBXL18 T546M RHLTLAQLPSVLMGSGLVNIGLQCQ
8 91 | OCRL GI147E KLDTKDKPSVFSELLGFEDNFSSMN
8 92 | ZNF182 A6E MTPASESGEDSGSFYSWQ
8 93 | DTX3 P2L MLILSSSGSKMAAC
8 94 | MAG A404T CVAENQYGQRATTFNLSVEFAPVLL
8 95 | PCDHGC5-1 R816W EPDAIRSRSNTLWERSQQAPPNTDW
8 96 | PCDHGC5-2 R816W. EPDAIRSRSNTLWERSQVRGSAPPR
9 97 | RXFP3 T179M YASVFELTAMSVMRYHSVASALKSH
9 98 | KCNAILO G49R PKGRPGGSSFSNRKILISESTNHET
9 99 | TRH R226W DDLSRSQGAEEKWQHPGRRAAWVRE
9 100 | Cdorf4s V85A GARARAEPAGSAAPAQSRPCVDCHA
9 101 | FPGS E429K CLEHQQHWNHLDKEQASPDLWSAPS
9 102 | FXN C50S GRRGLRTDIDATSTPRRASSNQRGL
9 103 | HPSE2-1 E262D QFSNTYSNLILTDPNNYRTMHGRAV
9 104 | HPSE2-2 E262D PGPDYYLKNYEDDPNNYRTMHGRAV
9 105 | HPSE2-3 E262D SKKYNISWELGNDPNNYRTMHGRAV
9 106 | RAD9A-1 T93M GQDLLRCKILMKMVEKCCISLNGRS
9 107 | RAD9A2 T93M LSVFRSLAMLEKMVEKCCISLNGRS
9 108 | OGFODI-1 V39L SDAVTEETLKKQLAEAWSRRTPFKV
10 109 | OGFOD1-2 V39L SDAVTEETLKKQLAEAWSRRTPFSH
10 110 | MUCI2 T1035A TTSHSSPGSTDTALLPASTTTSGPS
10 111 | NRK Q1252H DITKLIRRRPFRHIQVLEPLNLLIT
10 112 | ITIH6 R523C PGKQELGIHLAACGPKDQLLVAHHS
10 113 | TFAP2E Q97P GGLAPLAQPQPPPAAWAAPRAAARA
10 114 | ATPAFL D84G VRPGSGRPEGGAGSSGVGAEAELQA
10 115 | MUC5B T2445P PGTTWILTELTTPATTTESTGSTAT
10 116 | POU5F1P3 G59R IGPGFGPGSEEWRIPPCPPPYEFCG
10 117 | FAM71E2 R480L PSQKAPAIPAPSLKASAASASPRKA
10 118 | FAM134A L67R TLWLRLRGWEAVRAAAQRLLVWEKP
10 119 | KCNIP3 A210T MGRHTYPILREDTPAEHVERFFEKM
10 120 | PCDH10 R230H GGGGAGLPPQQQHTGTALLTIRVLD
11 121 | ATPAFL E93A GGADSSGVGAEAALQANPFYDRYRD
11 122 | SERPING1 D30A AGSEAGWLRRSAAVAAQMASRLTLL
11 123 | LEPREL2 L60R YAAGAWAPAVALRREALRSQAALGR
11 124 | SLC25A35 V114G PARSAAAGAMAGGMGAYLGSPIYMV
11 125 | HIPK4 R603P LPPRRSHQHGPPPGATSFLQHVTGH
11 126 | 1QCJ K146T QLARPTGFIHTLTEPQIERLGFLTL
11 127 | cIzL Q578L FCYICKASCSSQLEFQDHMSEPQHQ
11 128 | VCX M180K SQVEEPPSQESEKEELPSV
11 129 | CROCC L1066Q LLAESEKQQALSQKESEKTALSEKL
11 130 | GJB4 D142V TYLLSLIFKAAVVAGFLYIFHRLYK
11 131 | TNNT3-1 V26A EEEEEAQEEAAEAHEEEEKPRPKLT
11 132 | TNNT3-2 V26A EEEEEAQEEAAEAHEEDTAEEDAEE
12 133 | TNNT3-3 V26A EEEEEAQEEAAEAHEEGMRTQDFFH
12 134 | HOXA3 L90Q PPSQPPSLGEPPQHPPPPQAAPPAP
12 135 | FEMIA D257A AGGEAQPGLPQEAPSTSQGCAQPQG
12 136 | DMD-1 1106R GNHKLTLGLIWNRILHWQVKNVMKN
12 137 | DEAF1 A388V NTAQQLKTLFEQVKHASTYREAATN




12 138 | ZNF705E F271Y DNSGKAFSQSSGYRGNKIIHTGEKP
12 139 | CABP1 H8sP AAAASGGSRAPRPGPARDPGLPSRR
12 140 | CCER1 DI0A MTQTLDTREAPLNLGGGGGGGC
12 141 | SMARCEL M103L LKLWEIGKIIGGLWRDLTDEEKQEY
12 142 | UBE2Z D107G RTAPQCLLRIKRGIMSIYKEPPPGM
12 143 | ARHGAP15 1159N AKEKSSRKNVFQNTTVSGNEFLLQS
12 144 | PCNT S2667R LESEQGKGRALQRQLEEEQLRHLQR
13 145 | ZNF451 S853T ERKLKQAINYSKTLDMEKGVENDLS
13 146 | TNNT3-4 V26A EEEEEAQEEAAEAHEEVHEPEEVQE
13 147 | GLI3 PO42A KAKYAAATGGPPATPLPNMERMSLK
13 148 | TNRCI8 E60A GLYPSYLHLNHLAPPSSGSPLLSQL
13 149 | DISP1 E473D GESMMNIYLDNFDNWNSSDGVTTIT
13 150 | PRR35 S358P LPKASPSLTRFCPRSSLPTGSSVML
13 151 | ADAT1 A354 frameshift QRALIGRCQNVSLLYQKASEFKN
13 152 | RSAD1 N26T AARAAQRRRRVETAGGSPSPEPAGR
13 153 | TEX14 L105F VHAAAFSGNQWIFSKLLDAGGDLRL
13 154 | KCNH6 V110G YYRKDASSFRCLGDVVPVKNEDGAV
13 155 | USP36 P234A KACLNGCAKCVLAHPPSQGFGHLFY
13 156 | CTDPL V43G RLLEWRVAAGAAGRIGSVLAVFEAA
14 157 | RPSI5 R16Q EQLMQLYSARQRQRLNRGLRRKQHS
14 158 | TNNT3-5 V26A EEEEEAQEEAAEAHEEVHEPEEKPR
14 159 | SFT2D3 L153R APSRPALLYMAARGATLFAALGLRS
14 160 | CCM2L G210A ICSLDWRMGWGGAAAEARAGGGGGG
14 161 | PKDREJ L139Q TWSVRLPRSPGRQAWAFRLRLLGPG
14 162 | RPL34 Q114L IVVKVLKAQAQSLKAK
14 163 | TRAPPC3L K92 frameshift IGITFLKKRDEKNI
14 164 | AKAPI12 E24A PEQPPEGSSTPAAPEPSGGGPSAEA
14 165 | PEX6 L8IR PGPPQLLVSRALRRLLALGSGAWVR
14 166 | WDRS6 Q407P AAGLIPRGPCRRPPRHPAAPRAPRP
14 167 | TNNT3-6 V26A EEEEEAQEEAAEAHEEVHEPEDDLK
14 168 | DMD-2 1106R GNHKLTLGLIWNRILHWQVLGDRWA
15 169 | GDPD2 L441Q DLPLLDIKDRFLQPAQAGLKLLASS
15 170 | AIMIL Q562L KGPGAPAASSPTLKEVVQGSGAPAA
15 171 | SERINC2 D343A LLCTLFISLRSSAHRQVNSLMQTEE
15 172 | Cllorfes K110M ANSPRNYAKLPAMHTSHNKNDHLQE
15 173 | UHRFIBPIL D844V ESLILLSENLRKVVEAVTGSPASQT
15 174 | PKP2 D26G RTVLGQQILGQLGSSSLALPSEAKL
15 175 | SMARCD1 Q46H PGPPVRMGPAPGHGLYRSPMPGAAY
15 176 | KCNK13 D384H NGCPHQTSTLARHNEFSGGVGAFAI
15 177 | SLC12A1 L553P NNEPLRGYILTFPIAMAFILIAELN
15 178 | SMAD6 F2L MLRSKRSGLVRRLW
15 179 | SSTR5-ASL P39T MRLRTPKPGRPRTRPHAAADPRPRP
15 180 | YBX3PL Q41P PATKSRVGSGAPPAAAPAPAALVAG
16 181 | MSLNL L326Q GANLWASANCSLQQGFWCQPASQLP
16 182 | SARML C518S TAAREMLHSPLPSTGGKPSGDTPDV
16 183 | RUNDC3A-1 F73L FAAILEQILSHRLKACAPAGPVSWF
16 184 | RUNDC3A-2 F73L FAAILEQILSHRLKGPVSWFSSDGQ
16 185 | HID1 S675R WREQRRPSTSSARGQWSPTPEWVLS
16 186 | OSBPL1A A216D LKNKNDQKPLDLDQGAEMKHILVGN
16 187 | NLRP13 C270Y FQQRFSYVFYLSYHKIRYMKETTFA
16 188 | KANK3 L224R EQVRALRAEKARRLAGRAQPEPDGE
16 189 | GRB14 R48Q AHDLAPAPWLHAQALLPLPDGTRGC
16 190 | SPEG L2525Q AQAGATTPSAESQGSEASATSGSSA
16 191 | TRPC4AP Q56L GQLTGRGLVRAVLFTETFLTERDKQ
16 192 | MPST SoP MAEPGSREPETRARSPSVAAM
17 193 | ZNF662 EL7A ALASGTRLGLVLALLPGQPALPRAR
17 194 | ADAMTS2 23-24 deletion LLCPALLLLLLLPPPLLPPPPPPAN
17 195 | AMZ1 E287A LRCLMQGALSLDAALRRPLDLCPIC
17 196 | PDLIM2 H284P PASRALATPPKLPTCEKCSTSIANQ
17 197 | NKX3-1 E61A QRQRDPEPEPEPAPEGGRSRAGAQN
17 198 | CEBPD S191IR EKSAGKRGPDRGRPEYRQRRERNNI
17 199 | SGK223 L1188H PCSSAAPPAGGTHSPAAGPASPEGP
17 200 | ZNF462 P582T PPHQVPPQPQTQTPPTQQPQPPTQA
TNLPAVGRKPLDLLSPLCVCEGDWWIDSGQQEQ
17 201 | ARIDIA L1051 frameshift KMAGTCNQPQCGHIKQCCQLLEKAVYPVSLCL




Supplementary Table 2. 4095 tandem minigene (TMG) library

Position and change of

TMG ID Minigene ID Gene name mutated amino acid Mutated amino acid sequence
1 1 | KLF5 P309A ATYFPPSPPSSEAGSPDRQAEMLQN
1 2 | ZC3H3 T840P HGPRKPSASQRPPRQTPSSAALTAA
1 3 | WRNIP1 L12] MEVSGPEDDPFISQLHQVQCPVCQ
1 4 | SENP2 G262R LKTKGWGEEQNHRVKTTQFVPKQYR
1 5 | UGT8 K128N LMVGNHALIQGLNKEKFDLLLVDPN
1 6 | WWC1 K671N ATRIQIALKYDENNKQFAILIIQLS
1 7 | PEX1 Q79E SDQGENVAEINREVGQKLGLSNGGQ
1 8 | KRAS G12D MTEYKLVVVGADGVGKSALTIQLI
1 9 | ROBO2 P929T GDPSYPWLADSWTATSLPVNNSNSG
1 10 | PGBD1 E656K VRATGTIRENRTKKCPLMNVEHMKK
1 11 | PLEC L3602M KGLVLRQHGIRLMEAQIATGGIIDP
1 12 | ESRRA P173L YKRRPEVDPLPFLGPFPAGPLAVAG
2 13 | LIX1L G121W QMKQSRGADLKNWALVVYEMVPSNS
2 14 | TACC2 ABTTT EEDPVLPPVPDGTGEPTVPEGAIWE
2 15 | KDM2A A507S LLEELANSDPKLSLTGVPIVQWPKR
2 16 | KCNH2 E435D VFTPYSAAFLLKDTEEGPPATECGY
2 17 | PCSK5 R1302H FFFLLRSKGECHHSCPDHYYVEQST
2 18 | KCNN3 D711Y SVAVGTTHTPISYSPIGVSSTSFPT
2 19 | DNAJB6 N248T DALAEERMRRGQTALPAQPAGLRPP
2 20 | FAM109A Q151P QSHPCLLPQPRSPPCPCPAGPVPSR
2 21 | DDX60 L1011 DAEYAYFENFPELISLRTALILHLOQK
2 22 | DUOX2 K529N YWFENTRNGLFSNKEIEDIRNTTLR
2 23 | COL17Al W455G GAGGGPWGPAPAGCPCGSCCSWWKW
2 24 | WISP1 M32K VLATALSPAPTTKDFTPAPLEDTSS
3 25 | AGAP3 H576P SSSPKLDPPPSPPSNRKKHRRKKST
3 26 | ZC3H3 T493P ALRGKSSPVLKKPPNKGLVQVTTHR
3 27 | C8orf82 V165G RLYHPAPERAGGGGLVRSALAFELS
3 28 | LINCO00115 L16H VFHRPHPRPSWPHRAALGFGRRQSS
3 29 | TRIM11 H123L CAACERSGEHWALRVRPLQDAAEDL
3 30 | CPEB3 R544L DPRKTIFVGGVPLPLRAVELAMIMD
3 31 | PRB1 R558L PQGPPPQGGNRPLGPPPPGKPQGPP
3 32 | PRG4 L1016F AGGAEGETPHMLFRPHVFMPEVTPD
3 33 | HLA-DQB1 S229R TVEWRAQSESAQRKMLSGVGGFVLG
3 34 | ZNF717 V114L GICHRSLVELQEL
3 35 | MUC4 D1125Y VSTGHTTPLPVTYTSSASTGHATSL
3 36 | MCHR2 N116T PLCTHTSLDTCTQFACSAIMTVMS
3 37 | OBSCN R4668W WHKGMERIQPGGWFEVVSQGRQOML
4 38 | DSPP S845R SNSSDSSDSSNSRDSSDSSDSSDGS
4 39 | ADAMTSL2 R420W EQAGGGACEGPPWGKGFRDRNVTGT
4 40 | RSAD2 F248L QIKALNPVRWKVLQCLLIEGENCGE
4 41 | AEBP1 P387R EEWTPTEKVKCPRIGMESHRIEDNQ
4 42 | AKAP6 D1033Y EALKKGGVLLPNYLLEKVDSINEKW
4 43 | TMEM132D T394M SSSMGLMEGRGTMTDRSILQKKKGQ
4 44 | DPY19L2 S598P FEKVIFGILTVMPIQGYANLRNQWS
4 45 | ARL14EPL AB5S DFNPETRQOKKKSRMSKMNEYFSTK
4 46 | SPTB V445M MRETWLSENQRLMAQDNFGYDLAAV
4 47 | PPM1K V194M NCAWSAALDLEPMDTICGASVEREI
4 48 | TTN D4157E SWFKDGKEIAASERYRIAFVEGTAS
4 49 | IL17F R72H GIINENQRVSMSHNIESRSTSPWNY
5 50 | FRMPD1 T1562M SVKLLARQCTALMAAVFCLTQKFRA
5 51 | LRFEN5 R516H GCIQFTTEQDYVHCHFMQSQFLGGT
5 52 | ANKRD18B S397L NEEMITKKVAQYLQQLNDLKAENAR
5 53 | NPCIL1 R242C GSGIQPLNEGVACCNESQGDDVATC
5 54 | PCDHB3 E320K NFEAINSYEVDIKAKDGGGLSGKST
5 55 | LRRC4 S147Y LTVIPSGAFEYLYKLRELWLRNNPI
5 56 | MAGI2 R136C ELQQIIRDNLYLCTVPCTTRPHKEG
5 57 | LMOD1 P521T PKPSPQPSPKPSTKNSPKKGGAPAA
5 58 | ZNF853 V457M ELMVLPAVAAPAMVAIPGPAGSAAL
5 59 | TENM3 V17F APDPGNLAALGSFPHGHSEGAPRQE
5 60 | MYO1G D488V GTITDRIFLQTLVMHHRHHLHYTSR
5 61 | SYT7 M256L TTSQSLGOQLQAHLASAPGPNPRAYG




Supplementary Table 3. 4112 tandem minigene (TMG) library

Position and change of

TMG ID Minigene ID Gene name mutated amino acid Mutated amino acid sequence

LNCLGLLHVPLGVFFQPSLPSSPNPDPFLGLPSLLP

1 1| STS V215 frameshift APELLHDEELRDHSAAHVL

1 2 | HEPH S881R TLFTVFESRTEHLRPLTVITKETEKA

1 3 | POLAL D105Y EIFDDDLEDDALYADEKGKDGKARN

1 4 | COL4A5 G902R GFPGTKGEMGMMRPPGPPGPLGIPG

1 5 | SEC23B Q152 frameshift EEDDLQALKESLRCP

1 6 | USP34 Q1495K SWSCKFVAAGGLKQLLEIFNSGILE

1 7 | RBM41 G210D MKKRLEEFQLMRDEPFASHSLVSAT

1 8 | NAA35 D139Y QTVFTCLYIHNPYFIEDPAMKAFAL

1 9 | VPS13A G1333V SGVTTNASHHSGVATVVTAAVVEVH

1 10 | TJP2 G904V DSRLISDFEDTDVEGGAYTDNELDE

1 11 | KIAA2026 V1464A TRSEATAATNGDAISGTPVQKLMLV

1 12 | SETX G2567R LWDPQPSSPQHPRATPPTGEPGFPV

1 13 | DNM1 P756L DINTTTVSTPMPLPVDDSWLQVQSV

2 14 | C5 G836R FLEMNIPYSVVRREQIQLKGTVYNY

2 15 | STK3 V220L TVIGTPFWMAPELIQEIGYNCVADI

2 16 | CRISPLD1 T12S MKCTAREWLRVSTVLFMARAIPAM

2 17 | PRKDC A1942S NQLLERRRLYHCSAYNCAISVICCV

2 18 | OPLAH P869S ADIGGITPGSMPSHSTMLQQEGAVF

2 19 | OPLAH P143L RRHRGHHTRLHALPLHHAATGGCRL

2 20 | PLEC E4084K AQIATGGIIDPEKSHRLPVEVAYKR

2 21 | RIMS2 RA79T RKTKREKMETMLTNDSLSSDQSESV

2 22 | DCAF13 E192G YDPALHPFEVPRGYIRALNATKLER

2 23 | PTCD1 1625N MKQNRVPVNEVVNRQLEFAAQYPPT

2 24 | ARPC1A S2011 MPFGQLMSEFGGIGTGGWVHGVSFS

2 25 | TRRAP A2809T MDKAKKEHERSNTSPAIFPEYQLWE

2 26 | DLX5 E204Q IKKIMKNGEMPPQHSPSSSDPMACN

3 27 | CALCR R454P QFKIQWNQRWGRPPSNRSARAAAAA

3 28 | AKAP9 V1990D ROKEAMKAEAGPDEQQLLQETEKLM

3 29 | STEAP2 P260T YKIPIEIVNKTLTIVAITLLSLVYL

3 30 | DMTF1 R569K TSDNVTVQCHTPKVIIQTVATEDIT

3 31 | SUMF2 K308N SAIPSSRASASGNNFPFPVSHPSVA

3 32 | ADCY1 Q1019H SRMDSTGVQGRIHVTEEVHRLLRRC

3 33 | TAX1BP1 M527T DFDIVTKGQVCETTKEIADKTEKYN

3 34 | CDCA7L A216T MPDFFPVRTPTSTSRKKTVRRAFSE

3 35 | REPIN1 G285V PRGRPAVTAPRPVGDAVDRPFQCAC

3 36 | ZNF282 WD339-340CY LSRIKQEEHQCVCYQQDLADRDIPTD

3 37 | KIAA1244 C1357F QVFANAATSYIMFLMKFVKGLGEVD

3 38 | MET G643V NKHFENMSIISNVHGTTQYSTFSYV

3 39 | TRIP6 G210V PHFPLPGRGEVWVPGYRSQREPGPG

4 40 | ORC3 G477D YYLKNEALKSEEDCIPNIAPDICIA

4 41 | SYNCRIP R412T RGGRGARGAAPSTGRGAAPPRGRAG

4 42 | DST D31A LQAYEDVLERYKAERDKVQKKTFTK
HTVGVSFKCSDCEGLSVIAPILRIIRDFTLKRKHLN

4 43 | ZNF445 G491 frameshift VGCVGKPSGGVPTVRGMRKFTLE

4 44 | PSTPIP2 S330C PDDPNYSLVDDYCLLYQ

4 45 | DST L1606F DTSATHREVQRKFDHATDRFRSLYS

4 46 | GCLC R128L EFNTVEANMRKRLKEATSILEENQA

4 47 | TMEM63B N186Y LPVNFSGDLLENYAYSFGRTTIANL

4 48 | CNPY3 V55L VRLPSKCEVCKYLAVELKSAFEETG

4 49 | ULBP3 A223S PPTMAPGLAQPKSIATTLSPWSFLI

4 50 | HIVEP2 D20N LGQKATSRSGETNKASGRWRQEQSA

4 51 | SLC37A3 RII MAWPNVFQIGSLLSQFSHHHV

4 52 | SLC39A1 T130A MGFFLVLVMEQIALAYKEQSGPSPL

5 53 | PAK1IP1 D304H TNARLTCLGVWLHKVADMKESLPPA

5 54 | AIM1 E1034G GKVVIYSEPDVSGKCIEVFSDIQDC

5 55 | ZFYVE16 F1118L NEDTIPKDIFRLLITIYKDALKGKY

5 56 | SKP2 H171L DGTLQLLKEALPLLQINCSHFTTIA

5 57 | RAI14 G402C TQTDLGPSLGKPCETSPPDSKSSPS

5 58 | TARS V587L YVSHDGDDKKRPLIVHRAILGSVER

5 59 | GOLPH3 G32v RNAADKERAAGGVAGSSEDDAQSRR

5 60 | KDM3B G334V GPWKGGNASGEPVLDQRAKQPPSTF

5 61 | SNX2 F369L EVGRFEKERVKDLKTVIIKYLESLV

5 62 | DMXL1 R1069K LAVAYKQPASNSKSSQDFVMHVSIF

5 63 | MARCHG6 R690S AACGLYVCWLTISAVTVMVAWMPQG

5 64 | NFXL1 C486F RDCQKHQCRRKCFPGNCPPCDQNCG

5 65 | ATP10D E853A TLCIAKKVMSDTAYAEWLRNHFLAE




6 66 | ATP8AL K27N AEGYEKTDDVSENTSLADQEEVRTI

6 67 | HTT D1056Y GWHCGVPPLSASYESRKSCTVGMAT

6 68 | GPR125 G320R ALTISNIQAGSTRNWGCHVQTKRGN

6 69 | FAM198B K399E RLDTNCCGFRPREEDACVQNGLRPK

6 70 | KIAA0922 P1439L ENGVPCVIQESALVHNSFIDWSATC

6 71 | NAALS 1658V KLAKVETPLEEAVKFLTPLKNLVKN

6 72 | FAT4 S1402P ITAKDQGRPPRSPTMSVVIHVRDFN

6 73 | ALPK1 N1103S YVTEFNKRLYEQSIPTQIFYIPSTI

6 74 | ALPK1 E554D SDAFRVSLDQDVDTETEPSDYSNGE

6 75 | SETD5 E650K AQQAELSQAALEKGGSNSLVTPTEA

6 76 | PPMIM G128E RLLGTLAVSRGLEDHQLRVLDTNIQ

6 77 | coL7AL R185L VGIKNADPEELKLVASQPTSDFFFF

6 78 | DST D209A LDPAERAVLRIAAERDKVQKKTFTK

7 79 | PARL S163G FRKEINKWWNNLGDGQRTVTGIIAA

7 80 | ITSN1 G783S GEWVDESQTGEPSWLGGELKGKTGW

7 81 | PARL A2845 GMILGWKFFDHASHLGGALFGIWYV

7 82 | T1C14 S1341 DIERGDIVIGRIISIREFGFEMVLI

7 83 | TBC1D5 G363C VWDALFADGLSLCLVDYIFVAMLLY

7 84 | ZBTB38 Y709F SNSSENAASVISFSGSAPSVIVHSS

7 85 | DNAJC13 L877I PKVNMKCLCLQAIAIVYGRCHEEIG

7 86 | GOLGBL V1076L EIYLKQTISEKELELQHIRKDLEEK

7 87 | GOLGBL V3175M LRKLLEEERDQRMAAENALSVAEEQ

7 88 | WDR52 E584K KPHTACVTALAYKRDGEILATGSKD

7 89 | RIBC2 T204S DETAKHLQKLESSTRKAVCASVKDF

7 90 | MKL1 S318F PPVHSLSTTNSSFSSGAPGPCGLAR

7 91 | SF3AL AT71S YEGIFIKDSNSLSYYNMANGAV IHL

8 92 | MTMR3 R728S EGKEDPLLEKESSRKTPEASAIGLH

8 93 | Gucp1 L118M DSEFERALQKLQMTRSIWTIDLAYL

8 94 | BCR K293T SIYVGGMMEGEGTGPLLRSQSTSEQ

8 95 | TRPM2 V14771 HACDSGASIRWQLVDRRIPLYANHK

8 9 | c2cD2 G43W PEMAVNIQPKALWEDQVAETSAMSD

8 97 | PARL S163G FRKEINKWWNNLGDGQRTVTGLC

8 98 | ITSN1 G741S IVMVDESQTGEPSWLGGELKGKTGW.

8 99 | ATP5J F17L GGISMILQRLFRLSSVIRSAVSVHL

8 100 | CSEIL L340M PHYKNLFEDQNTMTSICEKVIVPNM

8 101 | SAMHD1 D435Y TDNIFLEILYSTYPKLKDAREILKQ

8 102 | NDRG3 G128V SLKSIIGIGVGAVAYILSRFALNHP

8 103 | AAR2 S187C GQNLPRCGIECKCYQEGLARLPEMK

8 104 | RBM12 H325Y FSAMENDVRDFFYGLRVDAVHLLKD

9 105 | CEP250 L1519P EENHHKMECQQKPIKELEGQRETQR

IQDTEGNTPLDTWPVMRREWKKQNCWCPKEQV

9 106 | PSMD10 Stop loss FTLRIKKKRHPCKWPKVAWV

9 107 | PTCD3 G213V QEPSTDYHFQQTVQSEALEEENDET

9 108 | CDTN1 A419T QQRERLQEELSQTESTIDELKEQVD

9 109 | EHBPL T165P SLSCIFLREGKAPDEDMQSLASLMS

9 110 | MID2 C734s PQESPYVSGMKTSH

9 111 | BIRC6 M21551 DNLLSPLQPQLPIHRRTEGVLDIPM

9 112 | LRRFIPL T437A EAAVTQVEEQAGAVASCPLGHSDDT

9 113 | USP40 G1060E RTDRQPLREYKLERRIEICLEPLQK

9 114 | CHPF E313K SHLELSPGEPVQKGDPHFRSALTAH

9 115 | TNSL Y366F VGHTQGPLDGSLFAKVKKKDSLHGS

9 116 | ABCAL2 L1290 TYGMAAPWYFPIIPSYWKERFGCAE

9 117 | ZDBF2 G1986W QDDRKTKKKVKIWTVEFPASCTKVL
10 118 | ALS2 M6891 KDSYLALVDKNIIGYIASLHELATT
10 119 | TRAK2 R795Q HSPCPSPLPFEPQVHLSENFLASRP
10 120 | SPATS2L T27N SGTLLWIPRAYSNRSKMAELNTHVN
10 121 | WDR75 R228C DCIASGHMDGKICLWRNFYDDKKYT
10 122 | DHRS9 D286G SLFPKTHYAAGKGAKIFWIPLSHMP
10 123 | TTC21B A1012S GKLEDVPRFFSMSEKRNSRAKLEPG
10 124 | GCA A62P AGDSVYTYFSAVPGQDGEVDAEELQ
10 125 | NBAS c144s KPQWRRVAWSYDSTLLAYAESTGTV
10 126 | NBAS V2177F ESSHHEAEFQHLFLLLQAWPPMKSE
10 127 | NEB D3056G QLGHHIGARNIEGDPKMMWSMHVAK
10 128 | NEB K6202M VNSELKYKETYEMQKGHYLAGKVIG
10 129 | PTPN18 G317L GRVPADQSPAGSLAYEDVAGGAQTG
10 130 | POTEF WD779-780CY LKYPMEHGITNCYDMEKIWHHTEYN
11 131 | ZNF584 C244F HQKVHTGIKPFKFSDCGKTFNRKDA
11 132 | ZNF587B R412G KGNLILHQHGHTGKRPYMCWECGKL
11 133 | PTPRH Saal PGRNLTVETQTTISISLSWEVPDGL
11 134 | POLD1 L546V EMARVTGVPLSYVLSRGQQVKVVSQ
11 135 | NRIH2 Q164L PLGLGLPLVDLRLAARAPGKARVSS




11 136 | CYTH2 AB1S ENELLQNTPEEISRFLYKGEGLNKT
11 137 | ZNF114 Y342N EECGKVIRESSKNTHIRSHTGEKPY

11 138 | KCNN4 G50V GLMVLHAEMLWFVGCSWALYLFLVK
11 139 | PALMD A45T EDKLKHQHLKKKTLREKWLLDGISS
11 140 | PHLDB3 A2325 QEMREQLDVAQRSYEDLEFQQLERE
11 141 | C19orfa7 G234V LOYAGVLKKLGRVPAKASPQPALTV
11 142 | ACTN4 G68S FTAWCNSHLRKASTQIENIDEDFRD
11 143 | YIF1B DP19-20EL KRRIPVSQPGMAELHQLFDDTSSAQS
12 144 | SUGP2 E905D EEEDEDDEDGGEDAPAPGGAGKSEG
12 145 | COLGALT1 M233T RKRDRRGCFAVPTVHSTFLIDLRKA
12 146 | ANKRDI2 T17271 KVELEENAEDDKIENQIPQRMTRNK
12 147 | RBFA G232V LWSTKGGKIKGSVAWCGRGRWLS
12 148 | ZNF516 R424L PVNSYQAWQLATLGKVAEPAEYLKY
12 149 | PIGN P579L MLTAGLTAFAAWLFLTRLWTRAKMT
12 150 | CCDC53 VATA VHTVQFLNRFSTACEETGSHFVTHA
12 151 | PIK3C3 R572K QRESGNRKKKNEKLQALLGDNEKMN
12 152 | ROCK1 E524V VENEVSTLKDQLVDLKKVSQNSQLA
12 153 | RNF213 A1254S EPLSEPKEDQEASELLSEPEEESER

12 154 | EIF4A3 D169Y QHVVAGTPGRVFYMIRRRSLRTRAI
12 155 | POLR2A G816V HRTLPHFIKDDYVPESRGFVENSYL
12 156 | TTYH2 Y297C TEGQISTEVTRYCLYCSQSGSSPFQ

13 157 | WIPIL R212L KLASASEKGTVILVFSVPDGQKLYE
13 158 | RABEPL K427N GSLQSKALGYNYNAKSAGNLDESDF
13 159 | SRCIN1 V151L MREQVGGWTVDPLCLLSSLCSHLHG
13 160 | AP2B1 Q59H VSSLFPDVVNCMHTDNLELKKLVYL
13 161 | ZNF830 W365C DEGELQDLLSQDCRVKGALL

13 162 | SSH2 H487Y ASKQRHNKLWRSYSDSDLSDHHEPI
13 163 | SPECCL E745D VVANDIKCEAQQDLRTVKRKLLEEE
13 164 | ALDH3A2 K447 insertion KV ANKLRYPPNSQSKVVDWGKFFLLKR
13 165 | FAMB83G AT67S LPDPGSPRLAQNSRPMTDGRATEEH
13 166 | FANCA E1293K LPKAFHVCAAILKCLEKRKISWLAL
13 167 | ZNF778 G641V SSHLIVHIRTHTVEKPYICKECGKA

13 168 | NUDT7 V111l LRPHQVEVVCCLLPCLIDTDTLITP

13 169 | DST D24A WNAKLVGLMCCMAERDKVQKKTFTK
14 170 | NUDT? VI11L LRPHQVEVVCCLLPCLIDVRVS

14 171 | AMFR V440A RIASWLPSFSVEAMHTTNILGITQA

14 172 | TAOK2 R555P ARRHQAIGEKEAPAAQAEERKFQQH
14 173 | ETFA D236Y GLKSGENFKLLYYLADQLHAAVGAS
14 174 | UBLY D352Y POLQQLRDMGIQYDELSLRALQATG
14 175 | SPG11 303-304 deletion QHPGHLLCERILDLPIQGPKGVDED
14 176 | SPG11 A340T AKFSFQIDRSWKTQLSSLNETIKNS

14 177 | MGA R2543S QEFLPKKISGDMSGIQYKWKESESR
14 178 | ZNF770 C16S LCKLNPSYLKITSGKRSKQITPTYY

14 179 | YLPM1 G1480W EQKEQLQKMKDFWSEPQMADHLPPQ
14 180 | NUMB S288P SFRGFPALSQKMPPFKRQLSLRINE

14 181 | SLC39A9 A87S SETHNVIASDKASEKSVVHEHEHSH
14 182 | SYNE2 R3216T CSIKAVTAIEKQTEENSSEASDVET

15 183 | DLGAP5 K156N KAIPSSVRITRSNAKDQMEQTKIDN
15 184 | Clorf43 ES0D YRMKALDAIRTSDIPFHSEGRHPRS
15 185 | SLC22A15 Q517L GEEALSLQALDPLQCVDKESSLGSE
15 186 | AHNKA2 P588N TEGQIRMPKFKINSLGWSPSKHTKT
15 187 | AHNKA2 GB844W KFKMPKFKMPSFWVSAPGKSMEDSV
15 188 | DYNCIHL V1762A VVLSAQIAWSENAETALSSMGGGGD
15 189 | DYNCIHL R223L PMITNVAKQCYELGEKPKVTDFGDK
15 190 | DIAPH3 E507D ICIDQAKLEEFEDKASEL YKKFEKE
15 191 | HSPH1 G204E DEKPRIVVFVDMEHSAFQVSACAFN
15 192 | CRLL C78F LSVEEQLSLISGFPNIQEAVEGAMH

15 193 | TMTC2 Q634R YEEALSVYKEAIRKMPRQFAPQSLY
15 194 | RAB21 Y89C GOERFHALGPIYCRDSNGAILVYDI
15 195 | CDCA3 P175R WKPNSSKVLGRSRLTILQDDNSPGT
16 196 | PIGV M2271 HSQCQGFFSSLTILNPLRQLFKLMA
16 197 | TENC1 P1059H SQMPWLVASPEPHQSSPTPAFPLAA
16 198 | FGD4 Q686L LYMYGAPQDVRALATIPLLGYVVDE
16 199 | ETNKL F202L QAHGCAPQLYCTLNNGLCYEFIQGE
16 200 | ZNF268 L195I TEGKLCLLSTKYISRQKPHKCGTHG
16 201 | RILPL1 G219R DLRHRVTVVEAQRKALIEQKVELEA
16 202 | TCP11L2 GA4T7C GLAVIQQELEALCSQYANIVNLNKQ
16 203 | CCDC53 VATA VHTVQFLNRFSTACEEKLADLSLRI
16 204 | NUDT? VI11L LRPHQVEVVCCLLPCLIDRWGSRYV
16 205 | WRAP73 V208L WDTCLEVRILNHLTWKMITEFGHPA




16 206 | GAS2L3 C110F EESGNFPMRKVPFKKDAASGSFFAR
16 207 | ANKS1B K362N HTISDHYLDNLSNISEEELGKNGSQ
16 208 | PCF11 A926S GLRFEGGHGPSGSAIRFDGPHGQPG
17 209 | RSF1 D681N LKEDSEFTKVEMNNLDNAQTSGIEE
17 210 | DGAT2 1157M VKTHNLLTTRNYMFGYHPHGIMGLG
17 211 | BBS1 Al11S MAAASSSDSDSCGAESNEANSKW

17 212 | SF3B2 Q873 frameshift SDMVAEHAAKQKQKKTESSAPGQPWGQQEI
17 213 | EIF1IAD E123V EKHNNRNRQTQPVLPAEPQLSGEES
17 214 | TMEM216 141T WYNATYFLLELFTFLYKGVLLPYPT
17 215 | TMEM109 A191S VPDPSTRALLLLSLLILYALLSRLT

17 216 | OSBP R320T LEQLAKQHNHLETAFRGATVLPANT
17 217 | PTPRJ G75v STAESFHKQNGTVTPQVETNTSEDG
17 218 | ZNF408 G505V CGRAFRQRGNLRVHLRLHTGERPYR
17 219 | KIF18A E202Q HGLTLHQPKSSEQILHLLDNGNKNR
17 220 | ARHGAP32 D827N GASFLDSPGYSKNKPSANKKDAETG
17 221 | MUC5B 119071 ATPSSTPGTTWIITKPTTTATTTAS

18 222 | DIXDC1 123F SPSPIHSAKSESFITQSEEKADFVI

18 223 | FDX1 D132H EDHIYEKLDAITHEENDMLDLAYGL
18 224 | ADM H122Q CRFGTCTVOQKLAQQIYQFTDKDKDN
18 225 | PFKFB3 V371F ROQENVLVICHQAFLRCLLAYFLDKS
18 226 | FAM107B R43S QDLHRELLMNQKSGLAPQNKPELQK
18 227 | DNTTIP2 A303T ETKQNCKDLDEDTNGITDEGKEINE
18 228 | LRRC8B L545F GFODLKNLRTLYFKSSLSRIPQVVT
18 229 | PKN2 D123Y DPEDITDCPRTPYTPNNDPRCSTSN
18 230 | HS2ST1 E334 frameshift EQFQFIRAHAVREKRWRPLHPRTKLFL
18 231 | NOL9 T343S DYLECDLGQTEFSPPGCISLLNITE

18 232 | INADL R1506M RNSSHEEAITALMQTPQKVRLVVYR
18 233 | WRAP73 V253L GSYDGKVRILNHLTWKMITEFGHPA
18 234 | CCDC53 V47A VHTVQFLNRFSTACEETGSCCITEA
19 235 | MFSD5 T5491 VRHDAELRVPSPIEEPYAPEL

19 236 | ASAP3 A244P AAQSLFPFIEKLPASVHALHQAQED
19 237 | HEATR1 M619I VVINNDDTESAEIKIAIYLSKSGIC

19 238 | TARBP1 V544L CYLLQTAMNLLDLEKVSLSDVSTFL
19 239 | OBSCN G4333R FTOQDLKTKEASERATATLQCELSKV
19 240 | OBSCN A2103T QGTATMEVQLSHTDVDGSWTRDGLR
19 241 | CCDC42BPA V1277L QLVAVISGRNRHLRLFPMSALDGRE
19 242 | IARS2 V443F ONKAVLEEGTDVFIKMLQTAKNLLK
19 243 | GPATCH2 K416N QLLRDNRAERGHNKNCSVRTASRQT
19 244 | ZBEDG6 S355I LSDTLHGEKSTGIQDLTAEDLSDSD
19 245 | OTUD3 H146D AGNDAIVAFARNDQLNVVIHQLNAP
19 246 | SWT1 S257Y QKLVEENVFENIDYNNSKTKQEEREY
19 247 | CACNALE R1297L VDHEKNKMEVKGLEWKRHEFHYDNI
19 248 | CEP350 R1167L QHSSGAQSAASSLSSTSSKGKKGKK
20 249 | CRP Go7vV WSKDIGYSFTVGVSEILFEVPEVTV
20 250 | DNAJC16 Ga3l SNEEKRSNYDQYIDAGENQGYQKQQ
20 251 | ARHGEF2 V500M KDVLVLLMTDVLMFLQEKDQKYIFP
20 252 | ASHIL E2901K ATANVSEGEKKTKESSQEPQSTCTP
20 253 | UBAP2L G640V QLQTTQSVEGATVSAVKSDSPSTSS
20 254 | NIN K1192 frameshift NPSGTMNPTEQEN

20 255 | Clorf43 K62N ARLLQLETQGNQNIPFHSEGRHPRS
20 256 | TPM3 V59L NLRARVDINCSPLGTFWALINKVSA
20 257 | SIRTS H286Q PCGTTLPEALACQENETVS

20 258 | SLC39A1 H86R HGLLPGPGDGADRTGLQGAVRAVTS
20 259 | SELENBP1 P188S IVQTLSLKDGLISLEIRFLHNPDAA

20 260 | TBX15 P453T PSNGAFGERQYLTSGMEHSMHMISP
20 261 | FKBP3 N158 frameshift DTNIQTSAKKKKKCQAFKF

20 262 | RHOC Gl144C AKMKQEPVRSEECRDMANRISAFGY
20 263 | KCNN4 G50V GLMVLHAEMLWFVGCSTHFG




Supplementary Table 4. Predicted high-affinity peptides from 4112 TMG-9.

Short peptide IEDB NetMHC
pool (SPP) ID Peptide ID Peptide sequence Allele % Rank 1C50 (nM) % Rank Affinity (nM)
1 1 | AVAYKQPASNSK HLA-A*03:01 0.9 129
1 2 | AWSYDSTLL HLA-C*04:01 0.4 1862
1 3 | CAPQLYCTL HLA-C*12:03 1.1 611
1 4 | DNIFLEILYSTY HLA-B*18:01 0.8 362
1 5 | DSYLALVDKNIIGY HLA-A*25:01/B*18:01 0.5/0.8 1202/318
1 6 | DVLMFLQEKDQKY HLA-A*25:01 0.2 267
1 7 | DVLVLLMTDVLMF HLA-A*25:01 0.8 2258
2 8 | DVPRFFSMS HLA-A*25:01 1.7 11595
2 9 | EILYSTYPK HLA-A*03:01 2 1050
2 10 | EILYSTYPKL HLA-A*25:01 1 4079
2 11 | ETAFRGAT HLA-A*25:01 0.7 4127
2 12 | ETAFRGATV HLA-A*25:01 0.5 4192
2 13 | FADGLSLCL HLA-C*04:01 0.7 6237
2 14 | FADGLSLCLV HLA-C*12:03 0.4 12
3 15 | FADGLSLCLVDYI HLA-C*12:03 0.2 8
3 16 | FFSMSEKRNSRAKL HLA-C*04:01 0.4 2262
3 17 | FLEILYSTY HLA-A*25:01/C*12:03 0.8/0.7 6350 / 330
3 18 | GEGTGPLL HLA-C*04:01 0.7 3951
3 19 | GEGTGPLLR HLA-C*04:01 1.2 7571
3 20 | GMMEGEGTGPLL HLA-C*04:01 0.6 3228
3 21 | ILYSTYPKL HLA-C*04:01 0.4 4756
4 22 | ILYSTYPKLK HLA-A*03:01 0.15 12
4 23 | KLEDVPRFF HLA-C*04:01/C*12:03 1.7/18 8834 /1516
4 24 | LALVDKNIIGYI HLA-C*12:03 0.8 34
4 25 | LEILYSTYPKL HLA-C*04:01 0.9 4417
4 26 | LFADGLSLC HLA-C*04:01 1.1 7466
4 27 | LLMTDVLMEF HLA-C*04:01 0.8 6544
4 28 | LLMTDVLMFLQEK HLA-A*03:01 0.7 78
5 29 | LMTDVLMFL HLA-C*04:01 1.2 7671
5 30 | LVDKNIIGY HLA-A*25:01/C*04:01 14/11 10282 / 7427
5 31 | LWDPQPSSPQHPR HLA-C*04:01 0.8 3948
5 32 | LWDPQPSSPQHPRA HLA-C*04:01 0.4 2578
5 33 | LYSTYPKL HLA-C*04:01 0.8 4171
5 34 | LYSTYPKLK HLA-C*04:01 1.9 9145
5 35 | MEGEGTGPL HLA-B*18:01/C*04:01 0.3/0.25 98 /4161
6 36 | MEGEGTGPLL HLA-C*04:01 0.4 2251
6 37 | MEGEGTGPLLRSQ HLA-B*18:01 0.8 207
6 38 | MMEGEGTGPLL HLA-C*04:01 0.5 2899
6 39 | NIFLEILYSTY HLA-A*25:01 0.3 613
6 40 | NIIGYIASL HLA-A*25:01/C*12:03 0.03/15 270/1102
6 41 | NIIGYIASLHEL HLA-A*25:01 0.6 1701
6 42 | QWRRVAWSYDSTLL HLA-C*04:01 0.2 967
7 43 | RATPPTGEP HLA-C*12:03 1.8 1571
7 44 | RATPPTGEPGFPV HLA-C*12:03 0.7 24
7 45 | RFFSMSEKR HLA-C*04:01 0.3 4630
7 46 | RFFSMSEKRNSRAK HLA-A*03:01 1 152
7 47 | RVAWSYDSTLLAY HLA-A*25:01 0.5 1158
7 48 | SEPDVSGKC HLA-C*04:01 0.8 6443
7 49 | SEPDVSGKCIEVF HLA-B*44:03/C*04:01 0.8/0.4 461 /2314
8 50 | STYPKLKDAREILK HLA-A*03:01 0.3 40
8 51 | SYDSTLLAY HLA-B*18:01 1.9 2617
8 52 | TAFRGATV HLA-C*12:03 0.2 5
8 53 | TAFRGATVL HLA-C*04:01 0.8 6513
8 54 | VAWSYDSTL HLA-C*12:03 0.4 144
8 55 | VAYKQPASNSK HLA-A*03:01 0.9 750
8 56 | VLMFLQEK HLA-A*03:01 0.9 57
9 57 | VWDALFADGLSLCL HLA-C*04:01 0.4 2384
9 58 | WRRVAWSYDSTLL HLA-C*04:01 0.4 1789
9 59 | WSYDSTLL HLA-C*12:03 0.9 36
9 60 | WSYDSTLLA HLA-C*12:03 1.3 917
9 61 | WSYDSTLLAY HLA-A*25:01/C*12:03 0.5/0.9 1535/35
9 62 | YLALVDKNIIGY HLA-A*25:01 0.8 2969
9 63 | YSEPDVSGK HLA-C*12:03 1.9 1687
10 64 | YSEPDVSGKCI HLA-C*12:03 0.6 25
10 65 | YSEPDVSGKCIEV HLA-C*12:03 0.7 24
10 66 | YSEPDVSGKCIEVF HLA-C*12:03 0.7 30
10 67 | YVGGMMEGEGTGPL HLA-A*25:01 0.6 1753




Sup

plementary Table 5. 4171 peptide library

Peptide Position and change of

pool ID Peptide ID Gene name mutated amino acid Mutated amino acid sequence
1 1 | KCNH6 R362H MVAAIPFDLLIFHTGSDETTTLIGL
1 2 | CD226 T157M GKNVTLTCQPQMMWPVQAVRWEKIQ
1 3 | BRCAl1 N1384S LCLPQSIYRSELSVYAFGEHILQIS
1 4 | ZNF335 L26H LAGCPAPYPAAKHFPSLFHAPQEEV
1 5 | TP53 R209Q YMCNSSCMGGMNOQRPILTIITLEDS
1 6 | MKNK1 G4C MILCHCSLDLLGSSNP
1 7 | ZHX3 R720C SLEMPSSHILAECKVSPIKINLKNL
1 8 | POLD1 P815L EAADWVSGHFPSLIRLEFEKVYFPY
1 9 | KRAS G12D MTEYKLVVVGADGVGKSALTIQLI
1 10 | PIK3CA R93W EFFDETRRLCDLWLFQPFLKVIEPV
1 11 | LCELF R87H CCLSHHRRRRSHHHRPQSSDCCSQP
1 12 | CTAG2 A60T AGAARASGPRGGTPRGPHGGAASAQ
1 13 | PDLIM3 Al158V PIGLYSTSNIQDVLHGQLRGLIPSS
1 14 | ZNF181 1111N FHSKSTLSEPQKNSAEGNSHKYDIL
2 15 | TEX13B R88H VRFAHRQGQLONHRVQWLQGFAKLH
2 16 | UGT3Al R377W VRVVAKNYGVSIWLNQVTADTLTLT
2 17 | PIK3CA Q546E ISTRDPLSEITEEEKDFLWSHRHYC
2 18 | TMEM232 L76F KEELLELARKIIFRCKRKLGLKTLG
2 19 | TATDN3 L8F MRAAGVGFVDCHCHLSAPDF
2 20 | CHST11 T88M VLHQMRRDQVTDMCRANSATSRKRR
2 21 | SYNE1 R471IW LSLSLAQPLRSEWSGRDTPASVDSI
2 22 | NME5S M5V MEISVPPPQIYVEKTLA
2 23 | SLAIN1 S292T SFLQPPKPLSSLTTLRDGNWRDGCY
2 24 | SCN5A R1644H RILRLIRGAKGIHTLLFALMMSLPA
2 25 | PLCD3 R173C QRWVRGLTKLRACLDAMSQRERLDH
2 26 | VCAN 1663T TEIELFPYSGDKTLVEGISTVIYPS
2 27 | NOTCH3 H2227R PGHGEEYPVAGARSSPPKARFLRVP
2 28 | TRIM43 L73S KMDFKTNILLKNSVTIARKASLWQF
3 29 | LRP2 14371V FIEGSTTECDAAVELPINLPPPCRC
3 30 | APOB L1238F VGSKLIVAMSSWFQKASGSLPYTQT
3 31 | NHSL1 R436W VIAIPTAQSAGQWESKSSGSSHARI
3 32 | LOR C103W SGGGGSSGGGSGWFSSGGGGSGCFS
3 33 | SIN3A N5201 LGKFPELFNWFKIFLGYKESVHLET
3 34 | CPAMDS R1270H LTAFVLKSFAQAHSFIFVDPRELAA
3 35 | APC2 G322D SGCLPLLLQILHDTEAAAGGRAGAP
3 36 | ATP8B3 T1104M VNFFMTLWISRDMAGPASFSDHQSF
3 37 | AMY2A R267Q EPIKSSDYFGNGQVTEFKYGAKLGT
3 38 | CROT G565A FTDPLFSKSGGGANFVLSTSLVGYL
3 39 | KIF5C R859C VHKQLVRDNADLCCELPKLEKRLRA
3 40 | GFRA2 F138V RTDHLCRSRLADVHANCRASYQTVT
3 41 | ARHGAP15 T53I SKSMILTDVGKVIEPISRHRRNHSQ
3 42 | APBBLIP P270T LEKEEKYAVFKNTOQNFYLDNRGKKE
4 43 | UBRY P39 frameshift NSKFKNLECKLLLTKQR
4 44 | UBR7 P115 frameshift NSKFKNLECKLLLFQMR
4 45 | DLGAP4 D944N KSKPAVSRDKASNASDKQRQEARKR
4 46 | GRID2IP T349M VVSMLQGSGAMPMLVVEEGLVPFAS
4 47 | AP4E1 A284T SPKINLKYLGLKTLTYVIQQDPTLA
4 48 | ZNF707 R167Q QRCGRRPGRRERQKQRAVELSFICG
4 49 | SVEP1 G1021R NLEHFTCESCRIRSYQDEEGQLECK
4 50 | ZDBF2 R12H MQKRQGYCSYCHVQYNNLEQHLFS
4 51 | VWDE 168F DHSLSPGWYRFLFLDRPAEMPTKCV
4 52 | PPAPDC2 S21R EGRPLGVSASSSRSSPGSPAHGGGG
4 53 | FAMT71A S519F KSGRSLWTTSSGFSKGLGRVSSFLR
4 54 | TRPC4 L2271 DPFLTAFQLSWEIQELSKVENEFKS
4 55 | SERTAD4 G64E GAGPPLAGSHYREISNPITTSKITY
4 56 | FANCM A1052 frameshift SGASCSKSRPHLLGHILLLDLRRKE
5 57 | FANCM A1052 frameshift HLLGHILLLDLRRKEKEPVFL
5 58 | UNC79 S516T VQEQALLWLHVLTELDIMVPLQLLI
5 59 | SIGLECS8 R68W WTDSDPVHGYWFWAGDRPYQDAPVA
5 60 | GALNT10 R30C YEISFKVWMCGGCMEDIPCSRVGHI
5 61 | GALNT10 R200C FLLAMQVWMCGGCMEDIPCSRVGHI
5 62 | OR2B3 F310L KEAFKRLMPRIFLCKK
5 63 | PTPLA D142G PPRPINFCIFGRGRVSPCWPGWSRT
5 64 | PRMT3 1380S SDLEFSSDFTLKSTRTSMCTAIAGY
5 65 | MYT1 A359T SCSSSPGVKSPDTSQRHSSTSAPSS
5 66 | NADSYN1 1109M SGGVDSAATACLMYSMCCQVCEAVR
5 67 | ATR N811l ETDVKAVLGTLLILMEDPDKDVRVA




5 68 | OR13C8 R122C TECMILGTMALDCYVAICYPLRYPV
5 69 | MAOA R96W RKFVGGSGQVSEWIMDLLGDQVKLN
5 70 | LILRB4 R188W RSPMDTFLLIKEWAAHPLLHLRSEH

6 71 | OR5B17 AL03P SYSACAAQMFFCPVFATVENYLLSS
6 72 | KCNS2 R418Q ITLIFNKFSHFYQRQKQLESAMRSC

6 73 | ZFAND4 S539R NLQHFQEENFRKRSPQLEHTGVFLS

6 74 | TMEM132B ABOT KKGRGCSLQYQHTTVRVLTQFVAES
6 75 | NBEAL2 P386L YPHLQEVLQSHGLPTHRLLQELLNM
6 76 | SLCO6AL L376F GLVLIPGGALGQFLGGVIVSTLEMS

6 77 | GTF3C1 R777S KKSDNKMGITPLSNYHPIVVPGLGR

6 78 | MAGIX N102K HRPQVGDLVLHIKGESTQGLTHAQA
6 79 | MAGIX N178K GRLEVGDLVLHIKGESTQGLTHAQA
6 80 | STATSB H588N GVMEVLKKHLKPNWNDGAILGFVNK
6 81 | SPAGL7 R225Q VKKEDTIVPPNLQSRSWETFPSVEK

6 82 | DNAH5 L3563V KARKIPEGKNLNVSEMLIDAPTISE

6 83 | PCDHB2 K74Q AVRGARVVSKGKQMHLQFDRQTGDL
6 84 | ATP2B2 V194M LQSRIEQEQKFTMVRAGQVVQIPVA
7 85 | FBXO11 L87V LPDEVVLKIFSYVLEQDLCRAACVC
7 86 | NUP107 E681D KFLASKKHEAAKDVFVKIPQDSIAE

7 87 | BPIFB3 E23D LLLLWGLATPCQDLLETVGTLARID

7 88 | PCDHB12 L327R YSIIQATDGGGRFGKSTVRIQVMD

7 89 | GUCY2F G434R YTVDMEMELLRFRGTPIHFPGGRPP

7 90 | KRT73 K137T IQKVRAQEREQITVLNNKFASFIDK

7 91 | GNAS R314Q PLMPRREEKYPLQGTDPLPPGQPQR

7 92 | KMT2D R5500W FDKEDKIIIISSWRIPKGEELTYDY

7 93 | DCHSs2 I1155F DRRLRSLTAQIVFLDVNDHNPTFIS

7 94 | ARMCB8 W355C QOLRTSFQDHAVCKPLMKVLQNAPD
7 95 | cCDC151 E73A GAGKPSVHSQVAALHKKIQLLEGDR
7 96 | cCDC151 E73A GAGKPSVHSQVAALHKKIQLLESHS
7 97 | OR52N5 F268L AlITYVPAFFTLFAHRFGGHTIPP

7 98 | MICALL2 K439N LGPDPAFGLGLGNGLLSLQGACGQQ
8 99 | PLG N428K YPNAGLTMNYCRKPDADKGPWCFTT
8 100 | Clorf101 1224M LSDDERRSVAHVMLSRDGIVFLING

8 101 | DDX21 K2N HISGATSVDQRSVINSNVGFVTMIL

8 102 | PASDL L561V MNMRGEKRRDKVNP

8 103 | PCDHGA4 L798R EKSEPLLITQDLRETKGDPNLQVSQ

8 104 | PCDHGA4 L798R EKSEPLLITQDLRETKGDPNLQQAP

8 105 | ATF7 E345D KLWVSSLEKKAEDLTSQNIQLSNEV
8 106 | SMAD6 S133I RTRSKIGFGILLIKEPDGVWAYNRG

8 107 | CYFIP1 L253P MKRLESKYAPLHPVPLIERLGTPQQ

8 108 | MED15 Q241P QQQQQQQQALQAPPPIQQPPMQQPQ
8 109 | ZKSCAN4 G146S EDIAQIPTHAEASEQEGRLQRKQKN

8 110 | TERF1 Q275H VVESKRTRTITSHDKPSGNDVEMET
8 111 | CYFIP1 K606R LESLIADKSGSKRTLRSSLEGPTIL

8 112 | CD40 ALTT PLQCVLWGCLLTTVHPEPPTACREK
8 113 | SLC11Al R206C SALVKSREIDRACRADIREANMYFL

9 114 | PRR34 T53P RARCPQSAHPAPPRGALTFWAPGSW
9 115 | ZNF729 F416Y YKCEECGKAFSQYSTLKKHKIIHTG

9 116 | NRCAM G612R HLVVADVSDDDSRTYTCVANTTLDS
9 117 | KIAA0020 K4N MEVNGKKQFTGKSTKT

9 118 | CILP2 E504G EPLRFARILLGQGPIGFTAYQGDFT

9 119 | ATM W579C NRSFSLKESIMKCLLFYQLEGDLEN

9 120 | WNK2 H758P PQPVVPLQPVPPPLPPYLAPASQVG

9 121 | DLGAP2 S848T QNMDPSAMPRPTTQDLAGYWDMLQL
9 122 | TCF3 Al162S YPSYSGSSRRRASDGSLDTQPKKVR
9 123 | OPRML1 S83R NASNCTDALAYSRCSPAPSPGSWVN
9 124 | LEFTYL F78l QRSHGDRSRGKRISQSFREVAGRFL

9 125 | THSD7B S993Y CSSSCGIGVRIRYKWLKEKPYNGGR
9 126 | CCDC88A S583C ERENRKLKKTLDCFKNLTFQLESLE

9 127 | KRTAP10-12 G232V SCQPSCGRLASCVSLLCRPTCSRLA

9 128 | SYK E26K PFFFGNITREEAKDYLVQGGMSDGL
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