








Online Figure XI. In vitro TBX5 binding motifs. De novo motif discovery of in vitro motif by
HOMER using the TBX5 peaks of the ChlP-seq data. Motifs found by de novo discovery were

compared with available consensus and optimal in vitro motifs from the indicated reference.
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Online Table I. Mutagenesis Efficiency of TALEN Pairs in human iPSCs as assessed by single-molecule real
time (SMRT) technology. NHEJ, Non-homologous end joining.

Clone ID Gene TALEN Plus Strand Target Sequence NHEJ %
DC47B, DC48 ABCC9 T AAGAAGAAATGAGCC ttteattttgtggta ACAACATTTCTTCAT A 6%
DC49B, DC50B ACADS T GGCCGCCGCGCTGCT cgecegggectegggee CTGCCCGCAGAGGTG A 44.80%
DC73B, DC74B ACADVL | T CGAGCCAGCGGCGCC cggagagattcggag ATGCAGGCGGCTCGG A 42.67%
DC51, DC52 ACTCI T GCAGAACCCCCTGAA gcetgtgecaagatgtgt GACGACGAGGAGACC A 13.37%
DC53, DC54 ACTN2 T CGCGCCCCGCCGCAG ccceeggecaaccgageg CCATGAACCAGATAG A 2.82%
DC59, DC60 ANKRDI1 T CCTTCAGCCAACATG atggtactgaaagtagag GAACTGGTATGTAAG A 6.73%
DC65B, DC66B BAG3 T GAGCGCCGCCACCCA ctegeccatgatge AGGTGGCGTCCGGCA A 8.40%
DC67B, DC68B CALR3 T GCACACCCCCATGGC ccgggetttggtccag CTCTGGGCCATATGC A 3.46%
DC69, DC70 CASQ2 T GGGAACGAGAAACAA aagttttcccaaatgaag AGAACTCACTTGTTT A 0.23%
DC71C, DC72B CAV3 T GGATCCCCCCAGCTC tgegatgatggcagaag AGCACACAGATCTCG A 10.34%
DC75B, DC76B CHD7 T GGTTTGGAGGAGCCG tgtgttggaagaagatg GCAGATCCAGGAATG A 0.33%
DC77C, DC78 COX15 T GTCATCAGTATGCAG cgattgetctttccg CCGTTGAGGGCCTTG A 10.21%
DC79B, DC80 CRYAB T CACACTCACCTAGCC accatggacatcgecc ATCCACCACCCCTGG A 11.49%
DC81B, DC82B CSRP3 T GACCTTGACCAGATA gtcttcaagatgccaaac TGGGGCGGAGGCGCA A 1.61%
DC83C, DC84B CTF1 T GAAGGGAGCCGGGAT cagcecaggggecagcat GAGCCGGAGGGAGGG A 19.70%
DC209, DC210 CTNNA3 T GTTTGTGCACAGGCA gcatgtcagctgaa ACACCAATCACATTG A 7.72%
DC85C, DC86B DES T CACCATGAGCCAGGC ctactegtccagec AGCGCGTGTCCTCCT A 33.75%
DC133, DC134 DMD T ATCGCTGCCTTGATA tacacttttcaaaatget TTGGTGGGAAGAAGT A 0.25%
DC135, DC136 DNAJC19 | T GGTGAGTGCGGCCTT ceggtettettggegace TCCGGCCCAGGCCTC A 1.13%
DC87, DC88 DSC2 T GCCCCGAGCCCTCTC catggaggcageeege CCCTCCGGCTCCTGG A 28%
DC89B, DC90B: DSG2 T GCGGCGGCGGGAGGC ggaggcegagggtegcgat GGCGCGGAGCCCGGG A 1.78%
DC91B, DC92B DSP T GCCCGCCGACATGAG ctgeaacggagget CCCACCCGCGGATCA A 4.86%
DC137, DC138 DTNA T ACACATTGTAACTAT tttgtctcatagaatgat TGAAGATAGTGGGAA A 4.67%
DC93, DC9%4 EMD T CCGCCTGAGCCCGCA ccegecatggacaact ACGCAGATCTTTCGG A 49.67%
DC95, DC96 EYA4 T GAGAAAACCACATGG aagactcccaggattt AAATGAACAATCAGT A 21.71%
DC139, DC140 FHLI1 T CCAGCTACAAGGTGG gceaccatggeggaga AGTTTGACTGCCACT A 5.80%
DC141, DC142 FHL2 T TGCTGAAAAGCCAGG agtcaaaatgactgagc GCTTTGACTGCCACC A 3.55%
DC97, DC98 FKTN T CAAAAGACAACCAAG tgagcagcacagacta ATGAGTAGAATCAAT A 2.92%




DC99, DC100 FXN T GTGGACTCTCGGGCG cegegeagtageegge CTCCTGGCGTCACCC A 6.15%
DC101, DC102 GATA4 T ATCAGAGCTTGGCCA tggecgecaaccacggge CGCCCCCCGGTGCCT A 0.49%
DC103, DC104 GATADI T CTGCGCCCGCGGGGG cegeeegageeggecace ATGCCGCTGGGCCTG A 5.66%
DC105, DC106 GLA T ATGCTGTCCGGTCAC cgtgacaatgcaget GAGGAACCCAGAACT A 12.75%
DC211, DC212 HOPX T GCCCCGCAGCGCGCA gggaccatgteggeggag ACCGCGAGCGGCCCC A 3%

DC107, DC108 ILK T CGGCGCCGGGACGCT getatggacgacattt TCACTCAGTGCCGGG A 5.44%
DC109, DC110 JAGI1 T CCCGAGTGCCCGCGG cgegeggegeageg ATGCGTTCCCCACGG A 7.99%
DCI111,DC112 JPH2 T TGTCAGGGGCTATGA tgagatgagtgggggcc GCTTCGACTTTGATG A 1.56%
DC113,DC114 JUP T CCTTTGTGCCCCCAG tagcecacgatggaggtga TGAACCTGATGGAGC A 0.83%
DC115B, DCI116 LAMA4 T TGAGCTCAGCCTGGC geteggttetgeet CTGTGGCTCCTCTGG A 4.51%
DC117,DC118 LAMP2 T CTGCGGGGTCATGGT gtgctteegectett CCCGGTTCCGGGCTC A 12.14%
DC45&DC46: LMNA T CCGGGACCCCTGCCC cgegggeagegetgeca ACCTGCCGGCCATGG A 12.54%
DC35 & DC36 LMNA T GCCAACCTGCCGGCC atggagaccceegtcccag CGGCGCGCCACCCGC A 18.70%
DC119, DCI120 MYLCD T CGGCAGCTGTTGTGG ggeaccatgegagge TTCGGGCCAGGCTTG A 26.77%
DC121, DC122 MYBPC3 T CGTGCCTGGTGTGAC gtetetcaggatgectga GCCGGGGAAGAAGCC A 0.69%
DCI123, DCI124 MYH6 T CTCTGACCCAGGGGA agcaccaagatgaccg ATGCCCAGATGGCTG A 9.32%
DC43 & DC44 MYH7 T GGCAGTCTTTGGGGC tgeegeeecctace TGCGCAAGTCAGAGA A 6.08%
DC41 & DC42 MYH7 T TCGGAGATGGCAGTC tttggggctgecgecce CTACCTGCGCAAGTC A 50.22%
DC125, DC126 MYL2 T GCTGGGTCCTTTCCA ccatggtgagtacaaggg CTCCAGGAGGTGATG A 0.51%
DC127, DC128 MYL3 T GTACTTACAGCCCCC aatggcccccaaaaage CAGAGCCCAAGAAGG A 7.78%
DC129, DC130 MYLK2 T CCCTACCTCATGGCG acagaaaatggagcagtt GAGCTGGGAATTCAG A 5.98%
DCI131, DC132 MYOMI T CCTTCAAGGGGCACA ggatgtctttgecttttt ATCAGAGGTGCCACC A 0.84%
DC143, DC144 MYOZ2 T AATACTATGATGAAG cagagaaaacagcaa GCAACAGCCATCATG A 1.44%
DC145, DC146 MYPN T TTGTGACAGCATGCA agacgacagcataga AGCTTCTACTTCCAT A 24.84%
DC213, DC214 NEBL T GAGGGTCCCTGTATT tgaggatataaaagat GAAACTGAAGAAGAA A 1.27%
DC147, DC148 NEXN T AGAGCAAACATGAAT gatatttcccaaaag GCTGAGGTAAGTCTC A 11.87%
DC57B & DC58 NKX2.5 T GAGACTGGCGCTGCC accatgttecccage CCTGCTCTCACGCCC A 9.40%
DC149, DCI150 PDLIM3 T CAGAGCCCGGTGGGC gggaggaaggegge ATGCCCCAGACGGTG A 1.19%
DCI151, DC152 PKP2 T CGGTCGCCCCCACCG gccccatggeageccecg GCGCCCCAGCTGAGT A 4.43%
DC215, DC216 PLN T TCCTGTCCTGCTGGT atcatggagaaagtcca ATACCTCACTCGCTC A 0.73%




DC153, DC154 PRKAG2 T CAACTTCTGGTTAGA gttatgggaagcgeggtt ATGGACACCAAGAAG A 4.81%
DCI155, DCI156 PSEN1 T CTATACAGTTGCTCC aatgacagagttac CTGCACCGTTGTCCT A 231%
DC157, DC158 PSEN2 T CCAGGTGCTTCCAGA ggcagggctatgectca CATTCATGGCCTCTG A 11.91%
DC159, DC160 PTPN11 T CGCGGAGCCGGAGGG cgggaggaacatgac ATCGCGGAGGTGAGG A 3.87%
DCl161, DC162 RAF1 T AAGCTGCATCAATGG agcacatacaggga GCTTGGAAGACGATC A 4.06%
DC163, DCl164 RBM20 T CCCGGGCGGGTCTCG ccecgeatggtgetgge CAGCAGCCATGAGCC A 3.60%
DC165, DC166 RYR2 T GGCCGATGGGGGCGA gggegaagacgagatcca GTTCCTGCGAACTGT A 0.83%
DC167, DC168 SCNSA T GAGAAGATGGCAAAC ttectattacctegggge ACCAGCAGCTTCCGC A 1.94%
DC217, DC218 SCO2 T GTTTCCAGGAGCATC agatccatgetgetget GACTCGGAGCCCCAC A 2.43%
DC169, DC170 SDHA T CCGGGGCCTGTCGCG getgetgagegetegg CGCCTGGCGCTGGCC A 3.64%
DC171, DC172 SGCD T GAGTGAAGGGACCAG gtggagatggtgag TAATTCCCGGGAGCG A 0.32%
DC173, DC174 SLC25A20 | T GACAGACGGAGTGAC agacggactgacca TGGCCGACCAGCCAA A 221%
DC219, DC220 SLC25A4 | T GAGAGCGTCGAGCTG tcaccatgggtgatca CGCTTGGAGCTTCCT A 7.63%
DC175,DC176 SURF1 T GGCGGCGGTGGCTGC gttgeagetggggetgeg GGCGGCGGGGCTGGG A 3.87%
DC177,DC178 SYNEI1 T CCGGAGGGACCATGG caacctecagaggggect CCCGGTGTCCTCGGG A 0.48%
DC179, DC180 TAZ T GGGAGCGCCGGCCGC gggeegggtgggga TGCCTCTGCACGTGA A 0.91%
DC181, DC182 TBX1 T GCCAGGATCCCCGGC agggatgcacttca GCACCGTCACCAGGG A 5.24%
DCI183, DC184 TBX20 T GGCCAGGACCGCGTG ctggggaccatggagt TCACGGCGTCCCCCA A 15.26%
DC61B & DC62 TBXS5 T GGGCGCACCATGGCC gacgcagacgaggge TTTGGCCTGGCGCAC A 48.45%
DCI185, DC186 TCAP T GAGGAGTGATCATGG ctaccteagagetgaget GCGAGGTGTCGGAGG A 1.32%
DC187, DC188 TGFB3 T CCCCCTGGCCTCTCT teccagetcacacatg AAGATGCACTTGCAA A 13.38%
DC189, DC190 TMEM43 T CCCACCATGGCCGCG aatgtgagtatccccg GGCCAGCCGGGCCAC A 2.43%
DC191B, DC192B | TMPO T GGGGAGGGGGCTTCG cagatecccgagatge CGGAGTTCCTGGAAG A 5.05%
DC193, DC1%4 TNNCI1 T CCTGTGAGCCGCCAG catggatgacatctaca AGGCTGCGGTGAGGG A 7.25%
DC195, DC196 TNNI3 T CCCGGCCTGAGTCTC agcatggeggatgggtgca GTGATGCCCCAAGGC A 1.70%
DC39 & DC40 TNNT2 T TTGGAGGGAGAGCAG agaccatgtctgaca TAGAAGAGGTGGTGG A 2.79%
DC37 & DC38 TNNT2 T TTTCTCCTTTTGGAG ggagagcagagacca TGTCTGACATAGAAG A 13.14%
DC197, DC198 TPM1 T CGCCGCCGCCACCAT ggacgecatcaagaag AAGATGCAGATGCTG A 6.45%
DC199, DC200 TTN T TTTCAGAGTGCCTAG aaagatgacaactcaag CACCGACGTTTACGC A 0.72%
DC201, DC202 TTR T TGGCAGGATGGCTTC teategtetgetecct CCTCTGCCTTGCTGG A 2.86%




DC203, DC204 TXNRD2 T GGCGGTGGCGCTGCG gggattaggagggcget TCCGGTGGCGGACGC A 0.57%
DC205, DC206 VCL T TCGCCGCCCCGCTCG cegeegegatgecagtg TTTCATACGCGCACG A 1.25%
DC207, DC208 ZASP T GCAGAGGCGGCCGCT gacagcaccageatgtct TACAGTGTGACCCTG A 3.09%




Online Table II. Frequency and position of TALEN-mediated mutagenesis in human iPSCs. Deletions and
insertions of the top 5 variants are shown.

ABCC9 Mutations in 134 of 2738 sequences ~ 4.9%
AGAAGAAATGAGCCTTTCATTTTGTGGTAACAACATTTCTTCATATAATATCAACGATGGTGTACTACAAAATTCCTGCTTTGTGGAT WT
AGAAGAAATGAGCCTTTCATTTTGTGGTAACAACATTTCT—————————— TCAACGATGGTGTACTACAAAATTCCTGCTTTGTGGAT Al10 x15
AGAAGAAATGAGCCTTTCATTTTGTGGTAACAACATTTCTTC-——-AATATCAACGATGGTGTACTACAAAATTCCTGCTTTGTGGAT A4 x7
AGAAGAAATGAGCCTTTCATTTTGTGGTAA-———————————————————— CAACGATGGTGTACTACAAAATTCCTGCTTTGTGGAT A21 x6
AGAAGAAATGAGCCTTTCATTTTGTGGTAACAAC-———————————~— AATATCAACGATGGTGTACTACAAAATTCCTGCTTTGTGGAT Al2 x4
AGAAGAAATGAGCCTTTCATTTTGTGGTAAC-——————————————— AATATCAACGATGGTGTACTACAAAATTCCTGCTTTGTGGAT Al5 x4
ACADS Mutations in 888 of 1982 sequences = 44.8%
GGGACTGTGTCTGTCGCCCATGGCCGCCGCGCTGCTCGCCCGGGCCTCGGGCCCTGCCCGCAGAGGTGAGTGCGCTGGGGATCCGTAC WT
GGGACTGTGTCTGTCGCCCATGGCCGCCGCGCTGCTCGCC——————— CGGGCCCTGCCCGCAGAGGTGAGTGCGCTGGGGATCCGTAC A7 x49
GGGACTGTGTCTGTCGCCCATGGCCGCCGCGCTGCTC— === === === —————— GCCCGCAGAGGTGAGTGCGCTGGGGATCCGTAC Al18 x44
GGGACTGTGTCTGTCGCCCATGGCCGCCGCGCTGCTC————=———————— GCCCTGCCCGCAGAGGTGAGTGCGCTGGGGATCCGTAC Al13 x41
GGGACTGTGTCTGTCGCCCATGGCCGCCGLCG——=———=——————————————— CTGCCCGCAGAGGTGAGTGCGCTGGGGATCCGTAC A22 x12
GGGACTGTGTCTGTCGCCCATGGCCGCCGCGCT————=———————————— GCCCTGCCCGCAGAGGTGAGTGCGCTGGGGATCCGTAC Al17 x11
ACADVL Mutations in 1092 of 2559 sequences = 42.7%
CGCCAGAGCTGGGTCAGAGCTCGAGCCAGCGGCGCCCGGAGAGATTCGGAGATGCAGGCGGCTCGGATGGCCGCGAGCTTGGGGCGGL  WT
CGCCAGAGCTGGGTCAGAGCTCGAGCCAGCGGCGCC—————=———— CGGAGATGCAGGCGGCTCGGATGGCCGCGAGCTTGGGGCGGC Al10 x418
CGCCAGAGCTGGGTCAGAGCTCGAGCCAGCGGCGCC—————=———— CGGAGATGCAGGCGGCTCGGATGGCCGCGAGCTT-GGGCGGC All x45
CGCCAGAGCTGGGTCAGAGCTCGAGCCAGCGGCGC——=———=———— CGGAGATGCAGGCGGCTCGGATGGCCGCGAGCTTGGGGCGGC All x45
CGCCAGAGCTGGGTCAGAGCTCGAGCCAGCGGCGCCCGGA-———————— GAGATGCAGGCGGCTCGGATGGCCGCGAGCTTGGGGCGGC A8 x31
CGCCAGAGCTGGGTCAGAGC———=————————————————————— TCGGAGATGCAGGCGGCTCGGATGGCCGCGAGCTTGGGGCGGC A25 x18
ACTC1 Mutations in 451 of 3372 sequences ~ 13.4%
CGCCCTCCCCTCCTCAACCTGCAGAACCCCCTGAAGCTGTGCCAAGATGTGTGACGACGAGGAGACCACCGCCCTGGTGTGCGACAAC WT
CGCCCTCCCCTCCTCAACCTGCAGAACCCCCTGAAGC—————————— TGTGTGACGACGAGGAGACCACCGCCCTGGTGTGCGACAAC A10 x77
CGCCCTCCCCTCCTCAACCTGCAGAACCCCCTGAAGC————=——=———— TGTGACGACGAGGAGACCACCGCCCTGGTGTGCGACAAC Al2 x12

CGCCCTCCCCTCCTCAACCTGCAGAACCCCCTGAAGCTGTGCcaaCAAGATGTGTGACGACGAGGAGACCACCGCCCTGGTGTGCGAC  +3 x11
CGCCCTCCCCTCCTCAACCTGCAGAACCCCCTGAAGCTG---CAAGATGTGTGACGACGAGGAGACCACCGCCCTGGTGTGCGACAAC A3 x10

CGCCCTCCCCTCCTCAACCTGCAGAACCCCCTG—=———————— AAGATGTGTGACGACGAGGAGACCACCGCCCTGGTGTGCGACAAC Al10 x10
ACTN2 Mutations in 44 of 1563 sequences = 2.8%
GCCCGTGCGTCCGAGCCCCTCGCGCCCCGCCGCAGCCCCGGCCAACCGAGCGCCATGAACCAGATAGAGCCCGGCGTGCAGTACAACT  WT
GCCCGTGCGTCCGAGCCCCTCGCGCCCCGCCGCAGCC— === ——=——————— CCATGAACCAGATAGAGCCCGGCGTGCAGTACAACT Al5 x4
CCCG—————————————————— /[ [ CGAGCGCCATGAACCAGATAGAGCCCGGCGTGCAGTACAACT A94 x2
GCCCGTGCGTCCGAGCCCCTCGCGCCCCGLCCGLCAGLCCCCG————————— GCGCCATGAACCAGATAGAGCCCGGCGTGCAGTACAACT A9 x2
GCCCGTGCGTCCGAGCCCCTCGCGCCCCGCCGCAGCC———————— CCGAGCGCCATGAACCAGATAGAGCCCGGCGTGCAGTACAACT A8 x2
GCCCGTGCGTCCGAGCCCCTCGCGCCCCGLCCGLAGLCCCCG————————— GCGCCATGAACCAGATAGAGCCCGGCGTGCAGTACAACT A9 (A10+1) x2
ANKRD1 Mutations in 81 of 1203 sequences = 6.7%
ACAGAAAAACATACAAGACTCCTTCAGCCAACATGATGGTACTGAAAGTAGAGGAACTGGTATGTAAGATGCATTAATTTTATAAAAT WT
AGAC-—————————————————~— YA e e AGTAGAGGAACTGGTATGTAAGATGCATTAATTTTATAAAAT A211 x9
ACAGAAAAACATACAAGACTCCTTCAGCCAACATGATG-———————— GTAGAGGAACTGGTATGTAAGATGCATTAATTTTATAAAAT A9 X6
ACAGAAAAACATACAAGACTCCTTCAGCCAACATGATGGT——————————————~— ACTGGTATGTAAGATGCATTAATTTTATAAAAT Al5 x4

ACAGAAAAACATACAAGACTCCTTCAGCCAACATGATGGTACTG-AAGTA---GAACTGGTATGTAAGATGCATTAATTTTATAAAAT A4 x2
ACAGAAAAACATACAAGACTCCTTCAGCCAACATGATGGTACTG-AAGTA---GgACTGGTATGTAAGATGCATTAATTTTATAAAAT A4 (A5 +1) x2

BAG3 Mutations in 290 of 3453 sequences = 8.4%
CGGGCAGACCCCAACCCAGCATGAGCGCCGCCACCCACTCGCCCATGATGCAGGTGGCGTCCGGCAACGGTGACCGCGACCCTTTGCC  WT
CGGGCAGACCCCAACCCAGCATGAGCGCCGCCACCCACTC————————— GCAGGTGGCGTCCGGCAACGGTGACCGCGACCCTTTGCC A9 x70
CGGGCAGACCCCAACCCAGCATGAGCGCCGCCACCCACTC—————— GATGCAGGTGGCGTCCGGCAACGGTGACCGCGACCCTTTGCC A6 x8
CGGGCAGACCCCAACCCAGCATGAGCGCCGCCACCCACTCGCC---GtTGCAGGTGGCGTCCGGCAACGGTGACCGCGACCCTTTGCC A3 (A4+1) x6
CGGGCAGACCCCAACCCAGCATGAGCGCCGCCACCCACTCG————— GATGCAGGTGGCGTCCGGCAACGGTGACCGCGACCCTTTGCC A5 x5
CGGGCAGACCCCAACCCAGCATGAGCGCCGCCACCCACTCGC——=——————— aGTGGCGTCCGGCAACGGTGACCGCGACCCTTTGCC Al0 (A1l1+1) x4
CALR3 Mutations in 96 of 2778 sequences = 3.5%
GGCGGCGACCGGAAGCGCAGTGCACACCCCCATGGCCCGGGCTTTGGTCCAGCTCTGGGCCATATGCATGCTGCGAGTGGCGCTGGCT  WT
GGCGGCGACCGGAAGCGCAGTGCACACCCCCA-———————————— TGGTCCAGCTCTGGGCCATATGCATGCTGCGAGTGGCGCTGGCT Al12 x10
GGCGGCGACCGGAAGCGCAGTGCACACCCCCATGGCCCG—————— GGTCCAGCTCTGGGCCATATGCATGCTGCGAGTGGCGCTGGCT A6 x7
GGCGGCGACCGGAAGCGCAGTGCACACCCCCATGGCCCGGG——————— CCAGCTCTGGGCCATATGCATGCTGCGAGTGGCGCTGGCT A7 x5
GGCGGCGACCGGAAGCGCAGTGCACACCCCCATGGCCCGG——————————— GCTCTGGGCCATATGCATGCTGCGAGTGGCGCTGGCT All x5
GGCGGCGACCGGAAGCGCAGTGCACACCCCCATGGCCC— === ———=——=——————— GGGCCATATGCATGCTGCGAGTGGCGCTGGCT Al18 x5

CASQ2 Mutations in 13 of 5713 sequences = 0.2%
ATTCTGCACACGGCATATTTGGGAACGAGAAACAAAAGTTTTCCCAAATGAAGAGAACTCACTTGTTTATTGTGGGGATTTATTTTCT WT
ATTCTGCACACGGCATATTTGGGAACGAGAAAC-AAAGT-———————— TGAAGAGAACTCACTTGTTTATTGTGGGGATTTATTTTCT Al0 x2
ATTCTGCACACGGCATATTTGGGAACGAGAAACAAAAGTTTTCCCaaatgAAATGAAGAGAACTCACTTGTTTATTGT-GGGATTTAT +4 (A1l +5) x1
ATTCTGCACACGGCATATTTGGGAACGAGAAACAAAAG-TTTCCCaaatgaAAATGAAGAGAACTCACTTGTTTATTGTGGGGATTTA +5 (Al +6) x1
ATTCTGCACACGGCATATTTGGGAACGAGAAACAAAAG-TTTCtCACtttgTGAAGEGAACTCACTTGTTTATTGTGGGGATTTATTT +2 (A5 +7) x1
ATTCTGCACACGGCATATTTGGGAACGAGAAACAAAAG--TTCCCaaatgaAAATGAAGAGAACTCACTTGTTTATTGTGGGGATTTA +4 (A2 +6) x1

CAV3 Mutations in 465 of 4495 sequences ~ 10.3%




CAGCTCGGATCTCCTCCTGTGGATCCCCCCAGCTCTGCGATGATGGCAGAAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGATA

CAGCTCGGATCTCCTCCTGTGGATCCCCCCAGCTCTGCGATGAT—---GCcAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGATA
CAGCTCGGATCTCCTCCTGTGGATCCCCCCAGCTCTGC---GATGGCAGAAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGATA
CAGCTCGGATCTCCTCCTGTGGAT-CCCCCAGCTCTGCGATGAT----GCcAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGATA
CAGCTCGGATCTCCTCCTGTGGATCCCCCCAGCTCT————————— GCAGAAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGATA
CAGCTCGGATCTCCTCCTGTGGATCCCCCCAGCTCTGCGAT——————— GAAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGATA
CHD7 Mutations in 7 of 2146 sequences ~ 0.3%

CAGGCAAGCTCCTGAGCTGTGGTTTGGAGGAGCCGTGTGTTGGAAGAAGATGGCAGATCCAGGAATGATGAGTCTTTTTGGCGAGGAT
CAGGCAAGCTCCTGAGCTGTGGTTTG-———=———=———=——————— GAAGATGGCAGATCCAGGAATGATGAGTCTTTTTGGCGAGGAT
CAGGCAAGCTCCTGAGCTGTGGTTTGGAGGAGCCGTGTGTTGGA-————————— AGATCCAGGAATGATGAGTCTTTTTGGCGAGGAT
CAGGCAAGCTCCTGAGCTGTGGTTTGGAGGAGCCGTGTG—————==—==—=——=————— TCCAGGAATGATGAGTCTTTTTGGCGAGGAT

CAGGCAAGCTCCTGAGCTGT-GTTTGGAGGAGCCGTGTGTTG---GAAGATGGCAGATCCAGGAATGATGAGTCTTTTTGGCGAGGAT

COX15 Mutations in 322 of 3153 sequences ~ 10.2%

TGGAAGAGGTGGCTGTTCCCTGTCATCAGTATGCAGCGATTGCTCTTTCCGCCGTTGAGGGCCTTGAAGGGGAGGCAGTATCTGCCGC
TGGAAGAGGTGGCTGTTCCCTGTCATCAGTATGCAGCGA-——————————————— TTGAGGGCCTTGAAGGGGAGGCAGTATCTGCCGC
TGGAAGAGGTGGCTGTTCCCTGTCATCAGTATGCAG———————————————— CGTTGAGGGCCTTGAAGGGGAGGCAGTATCTGCCGC
TGGAAGAGGTGGCTGTTCCCTGTCATCAGTATGCAGCGATTG————— aggGCCGTTGAGGGCCTTGAAGGGGAGGCAGTATCTGCCGC
TGGAAGAGGTGGCTGTTCCCTGTCATCAGTATGCAGCGATT-—--cTTCCGCCGTTGAGGGCCTTGAAGGGGAGGCAGTATCTGCCGC

TGGAAGAGGTGGCTGTTCCCTGTCATCAGTATGCAGCGAT---TCTTTCCGCCGTTGAGGGCCTTGAAGGGGAGGCAGTATCTGCCGC

CRYAB Mutations in 319 of 2776 sequences = 11.5%
CTGACCAGCCAGCTGACCCCTCACACTCACCTAGCCACCATGGACATCGCCATCCACCACCCCTGGATCCGCCGCCCCTTCTTTCCTT
CTGACCAGCCAGCTGACCCCTCACACTCACCTAG-——=——————=———————— CCACCACCCCTGGATCCGCCGCCCCTTCTTTCCTT
CTGACCAGCCAGCTGACCCCTCACACTCACCTA-—————————————— GCCATCCACCACCCCTGGATCCGCCGCCCCTTCTTTCCTT
CTGACCAGCCAGCTGACCCCTCACACTCACCTAGCCA-——————————————— CCACCACCCCTGGATCCGCCGCCCCTTCTTTCCTT
CTGACCAGCCAGCTGACCCCTCACACTCACCTAGCCA-——————————— CCATCCACCACCCCTGGATCCGCCGCCCCTTCTTTCCTT
CTGACCAGCCAGCTGACCCCTCACAC————=———————=———————— TCGCCATCCACCACCCCTGGATCCGCCGCCCCTTCTTTCCTT
CSRP3 Mutations in 43 of 2679 sequences = 1.6%
CTTTATGTCCCCTTAGACTTGACCTTGACCAGATAGTCTTCAAGATGCCAAACTGGGGCGGAGGCGCAAAATGTGGAGCCTGTGAAAA
CTTTATGTCCCCTTAGACTTGACCTTGACCAGATAGTCTcC————- GCCAAACTGGGGCGGAGGCGCAAAATGTGGAGCCTGTGAAAA
CTTTATGTCCCCTTAGACTTGACCTTGACCAGATAGTCTT-———-———— CAAACTGGGGCGGAGGCGCAAAATGTGGAGCCTGTGAAAA
CTTTATGTCCCCTTAGACTTGACCTTGACCAGATA-—————————————————— GGGGCGGAGGCGCAAAATGTGGAGCCTGTGAAAA
CTTTATGTCCCCTTAGACTTGACCTTGACCAGATAGTCTTCAAGAT—————————————— GAGGCGCAAAATGTGGAGCCTGTGAAAA

CTTTATGTCCCCTTAGACTTGACCTTGACCAGATAGTCTTCAAGActatccGCCAAACTGGGGCGGAGGCGCAAAATGTGGAGCCTGT

CTF1 Mutations in 771 of 3914 sequences = 19.7%

CCCCCTCGAAAGGGGGGCGTGAAGGGAGCCGGGATCAGCCAGGGGCCAGCATGAGCCGGAGGGAGGGAAGTCTGGGTAAGGGGCTGAG
CCCCCTCGAAAGGGGGGCGTGAAGGGAGCCGGGATCA-—————— GCCAGCATGAGCCGGAGGGAGGGAAGTCTGGGTAAGGGGCTGAG
CCCCCTCGAAAGGGGGGCGTGAAGGGAGCCGGGAT ——————————— CAGCATGAGCCGGAGGGAGGGAAGTCTGGGTAAGGGGCTGAG
CCCCCTCGAAAGGGGGGCGTGAAGGGAGCCGGGATCAGCCA---GCCAGCATGAGCCGGAGGGAGGGAAGTCTGGGTAAGGGGCTGAG
CCCCCTCGAAA-GGGGGCGTGAAGGGAGCCGGGATCA-—————— GCCAGCATGAGCCGGAGGGAGGGAAGTCTGGGTAAGGGGCTGAG

CCCCCTCGAAAGGGGGGCGTGAAGGGAGCCGGGATCAGCCAGG---CAGCATGAGCCGGAGGGAGGGAAGTCTGGGTAAGGGGCTGAG

CTNNA3 Mutations in 230 of 2979 sequences = 7.7%
TTATTAATAAGCATCCTTTTGTGTTTGTGCACAGGCAGCATGTCAGCTGAAACACCAATCACATTGAATATCGATCCTCAGGATCTGC
TTATTAATAAGCATCCTTTTGTGTTTGTGCACAGG———————— CAGCTGAAACACCAATCACATTGAATATCGATCCTCAGGATCTGC
TTATTAATAAGCATCCTTTTGTGTTTGTGCACAGGCAGCA-—————— TGAAACACCAATCACATTGAATATCGATCCTCAGGATCTGC
TTATTAATAAGCATCCTTTTGTGTTTGTGCACAGGCAGCATG-———— TGAAACACCAATCACATTGAATATCGATCCTCAGGATCTGC
TTATTAATAAGCATCCTTTTGTGTTTGTGCACAGGCAG-———— CAGCTGAAACACCAATCACATTGAATATCGATCCTCAGGATCTGC
TTATTAATAAGCATCCTTTTGTGTTTGTGCACAG————=—————— GCTGAAACACCAATCACATTGAATATCGATCCTCAGGATCTGC
DES Mutations in 1056 of 3129 sequences = 33.7%
CCGCCAGCCTCGCCCGCGCCGTCACCATGAGCCAGGCCTACTCGTCCAGCCAGCGCGTGTCCTCCTACCGCCGCACCTTCGGCGGGGL
CCGCCAGCCTCGCCCGCGCCGTCACCATGAG—————————————— CCAGCCAGCGCGTGTCCTCCTACCGCCGCACCTTCGGCGGGGC
CCGCCAGCCTCGCCCGCGCCGTCACCATG === ——=————————— AGCCAGCGCGTGTCCTCCTACCGCCGCACCTTCGGCGGGGC
CCGCCAGCCTCGCCCGCGCCGTCACCATGAGCCAG————————————— GCCAGCGCGTGTCCTCCTACCGCCGCACCTTCGGCGGGGC
CCGCCAGCCTCGCCCGCGCCGTCACCATG === ——=————————— AGCCAGCGCGTGTCCTCCTACCGCCGCACCTTCGGCGGGG—
CCGCCAGCCTCGCCCGCGCCGTCACCATGAG—————————————— CCAGCCAGCGCGTGTCCTCCTACCGCCGCACCTTCGGCGGGG—
DMD Mutations in 4 of 1589 sequences = 0.3%
AACTTTTACCAGGTTTTTTTTATCGCTGCCTTGATATACACTTTTCAAAATGCTTTGGTGGGAAGAAGTAGAGGACTGTTGTAAGTAC
AACTTTTACCAGGTTTTTTTTATCGCTGCCTTGATATACA-———————————— CTTTGGTGGGAAGAAGTAGAGGACTGTTGTAAGTAC
AACTTTTACCAGGTTTTTTTTATCGCTGCCTTGATATACACTT-—————— gGCTTTGGTGGGAAGAAGTAGAGGACTGTTGTAAGTAC
AACTTTTACCAGGTTTTTTTTATCGCTGCCTTGATATACAC-————— AAATGCTTTGGTGGGAAGAAGTAGAGGACTGTTGTAAGTAC
DNAJC19 Mutations in 42 of 3727 sequences = 1.1%
GGGAGCCCAGCCGGAGCCATGGTGAGTGCGGCCTTCCGGTCTTCTTGGCGACCTCCGGCCCAGGCCTCAACCTCAGCTCCCCGCCTCG
GGGAGCCCAGCCGGAGCCATGGTGAGT——————————=————————— GCGACCTCCGGCCCAGGCCTCAACCTCAGCTCCCCGCCTCG
GGGAGCCCAGCCGGAGCCATGGTGAGTGCGGCCTTCCGGTC--—-TGGCGACCTCCGGCCCAGGCCTCAACCTCAGCTCCCCGCCTCG
GGGAGCCCAGCCGGAGCCATGGTGAGTGCGGCCTTCCGGTCTT----GCGACCTCCGGCCCAGGCCTCAACCTCAGCTCCCCGCCTCG
GGGAGCCCAGCCGGAGCCATGGTGAGTGCGGCCTTCCGGT—————=———=————————— CCAGGCCTCAACCTCAGCTCCCCGCCTCG
GGGAGCCCAGCCGGAGCCATGGTGAGTGCGGCCTTCCGGT—————=———=————————— CCAGGCCTCAACCTCAGCT-CCCGCCTCG
DSC2 Mutations in 1200 of 4286 sequences ~ 28%

CCCGACGCTCGGCCCGCGACCTGCCCCGAGCCCTCTCCATGGAGGCAGCCCGCCCCTCCGGCTCCTGGAACGGAGCCCTCTGCCGGCT

WT

A4 (AS
A3 x14
A5 (A6
A9 x8
AT xT
WT

A19 x3
A10 x2
A18 x1
A4 x1
WT

A15 x13
Al6 x5
A5 (A8+
A4 (AS5+
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CCCGACGCTCGGCCCGCGACCTGCCCCGAGCCCTCTCCA-—— -~ =~ ==~~~ —————————————— TGGAACGGAGCCCTCTGCCGGCT
CCCGACGCTCGGCCCGCGACCTGCCCCGAGCCCT -~ === ===~ —————————————————— CTCCTGGAACGGAGCCCTCTGCCGGCT
CCCGACGCTCGGCCCGCGACCTG-CCCGAGCCCTCTCCA-—— =~~~ ——————————————————— TGGAACGGAGCCCTCTGCCGGCT
CCCGACGCTCGGCCCGCGACCTGCCCCGAGCCCT————————————————————— CTCCGGCTCCTGGAACGGAGCCCTCTGCCGGCT

CCCGACGCTCGGCCCGCGACCTGCCCCGAGCCCTCTCCATGGAGgcaGCAGCCCGCCCCTCCGGCTCCTGGAACGGAGCCCTCTGCCG

DSG2 Mutations in 36 of 2027 sequences ~ 1.8%

AGGCGGCGGCGCGGAGCGGTGCGGCGGCGGGAGGCGGAGGCGAGGGTGCGATGGCGCGGAGCCCGGGACGCGCGTACGCCCTGCTGCT
AGGCGGCGGCGCGGAGCGGTGCGGCGGCGGGAGGCGGAG———————— GCGATGGCGCGGAGCCCGGGACGCGCGTACGCCCTGCTGCT
AGGCGGCGGCGCGGAGCGGTGCGGCGGCGGGAGGCGGA-——— == === === —— GGCGCGGAGCCCGGGACGCGCGTACGCCCTGCTGCT
AGGCGGCGGCGCGGAGCGGTGCGGCGGCGEGEEAG——= === === === === ——————— GCGGAGCCCGGGACGCGCGTACGCCCTGCTGCT
AGGCGGCGGCGCGGAGCGGTGCGGCGGCGGGAGGCGGAGGCGAGG———-GATGGCGCGGAGCCCGGGACGCGCGTACGCCCTGCTGCT

AGGCGGCGGCGCGGAGCGGTGCGGCGGCGGGAGGCGGAGGCGAGGtgtacTGCGATGGCGCGGAGCCCGGGACGCGCGTACGCCCTGC
AGGCGGCGGCGCGGAGCGGTGCGGCGGCGGGAGGCGGAGGCGAG---GCGATGGCGCGGAGCCCGGGACGCGCGTACGCCCTGCTGCT

DSP Mutations in 81 of 1668 sequences = 4.9%
GCGCTGAGCCGCTCTCCCGATTGCCCGCCGACATGAGCTGCAACGGAGGCTCCCACCCGCGGATCAACACTCTGGGCCGCATGATCCG
GCGCTGAGCCGCTCTCCCGATTGCCCGCCGACATGAGCT————————— GCTCCCACCCGCGGATCAACACTCTGGGCCGCATGATCCG
GCGCTGAGCCGCTCTCCCGATTGCCCGCCGACATGA-——————————— GCTCCCACCCGCGGATCAACACTCTGGGCCGCATGATCCG
GCGCTGAGCCGCTCTCCCGATTGCCCGCCGACAT——————————— GAGGCTCCCACCCGCGGATCAACACTCTGGGCCGCATGATCCG
GCGCTGAGCCGCTCTCCCGATTGCCCGCCGACATGAGCTGCA-—————— GCTCCCACCCGCGGATCAACACTCTGGGCCGCATGATCCG
GCGCTGAGCCGCTCTCCCGATTGCCCGCCGACATGAGCTGC— === === === ————————————— ACACTCTGGGCCGCATGATCCG
DTNA Mutations in 222 of 4749 sequences = 4.7%

CCTCAATAGCGTGAGGATAATACACATTGTAACTATTTTGTCTCATAGAATGATTGAAGATAGTGGGAAAAGAGGAAATACCATGGCA
CCTCAATAGCGTGAGGATAATACACATTGTAACTATTTTGTCTcataCATAGAATGATTGAAGATAGTGGGAAAAGAGGAAATACCAT
CCTCAATAGCGTGAGGATAATACACATTGTAACTATTTTGTCtcaTCATAGAATGATTGAAGATAGTGGGAAAAGAGGAAATACCATG

CCTCAATAGCGTGAGGATAATACACATTGTAACTATTTT———————— GAATGATTGAAGATAGTGGGAAAAGAGGAAATACCATGGCA
CCTCAATAGCGTGAGGATAATACACATTGTAACTATTT-——————————— TGATTGAAGATAGTGGGAAAAGAGGAAATACCATGGCA
CCTCAATAGCGTGAGGATAATACACATTGTAACTATT———-———————————— TTGAAGATAGTGGGAAAAGAGGAAATACCATGGCA
EMD Mutations in 1053 of 2120 sequences ~ 49.7%
GGCCCGGGCCGCCGCCAGGCCTCCGCCTGAGCCCGCACCCGCCATGGACAACTACGCAGATCTTTCGGATACCGAGCTGACCACCTTG
GGCCCGGGCCGCCGCCAGGCCTCCGCCTGAGCCCGCACC— === ———————— CGCAGATCTTTCGGATACCGAGCTGACCACCTTG
GGCCCGGGCCGCCGCCAGGCCTCCGCCTGAGCCCGL— === ———=———— ACTACGCAGATCTTTCGGATACCGAGCTGACCACCTTG
GGCCCGGGCCGCCGCCAGGCCTCCGCCTGAGCCCG———=————————— CAACTACGCAGATCTTTCGGATACCGAGCTGACCACCTTG
GGCCCGGGCCGCCGCCAGGCCTCCGCCTGAGCC— === == === === ———————— CGCAGATCTTTCGGATACCGAGCTGACCACCTTG
GGCCCGGGCCGCCGCCAGGCCTCCGCCTGAGCCCGCACCCGC———=——==—==——— CAGATCTTTCGGATACCGAGCTGACCACCTTG
EYA4 Mutations in 66 of 304 sequences ~ 21.7%
CTTGGGAGTGGCAGGAGAAGTGAGAAAACCACATGGAAGACTCCCAGGATTTAAATGAACAATCAGTAAGTCTTCATTCTCAGTTTTG
TCTT-———————————————————— / [mmmmm e GATTTAAATGAACAATCAGTAAGTCTTCATTCTCAGTTTTG
CTTGGGAGTGGCAGGAGAAGTGAGAAAACCACATGGAA-———————— GATTTAAATGAACAATCAGTAAGTCTTCATTCTCAGTTTTG
CTTGGGAGTGGCAGGAGAAGTGAGAAAACCAC———————————————~— ATTTAAATGAACAATCAGTAAGTCTTCATTCTCAGTTTTG
AGAG-———=—=—=———=—————————— [/ [ mmm e AATGAACAATCAGTAAGTCTTCATTCTCAGTTTTG

CTTGGGAGTGGCAGGAGAAGTGAGAAAACCACATGGAAGACT ---AGGATTTAAATGAACAATCAGTAAGTCTTCATTCTCAGTTTTG

FHL1 Mutations in 196 of 3382 sequences = 5.8%

TGCTTGCCCCCGCAGGTCCCTCCAGCTACAAGGTGGGCACCATGGCGGAGAAGTTTGACTGCCACTACTGCAGGGATCCCTTGCAGGG
TGCTTGCCCCCGCAGGTCCCTCCAGCTACAAGGTG -~~~ ——=—=—=-———————=——— i GGC
GGGA—————————————— / Jmmmmmmmmmmm GCACC———————m oo TGCAGGG
TGCTTGCCCCCGCAGGTCCCTCCAGCTACAAGGTGGGCACCATG-—————————————————~— [/ e GCA
TGCTTGCCCCCGCAGGTCCCTCCAGCTACAAGG-—~—————=——-—-—————————— [ )mmmm e TGG
TGCTTGCCCCCGCAGGTCCCTCCAGCTACAA-—————————————— GGAGAAGTTTGACTGCCACTACTGCAGGGATCCCTTGCAGGG
FHL2 Mutations in 168 of 4734 sequences ~ 3.5%

TTCTTTTCTTTTTGATAGGTTGCTGAAAAGCCAGGAGTCAAAATGACTGAGCGCTTTGACTGCCACCATTGCAACGAATCTCTCTTTG
TTCTTTTCTTTTTGATAGGTTGCTGAAAAGCCAGGAGTCAAAatgATGACTGAGCGCTTTGACTGCCACCATTGCAACGAATCTCTCT

TTCTTTTICTTTTTGATAGGTTGCTGAAAAGCCAGGAGTCA-—~—~ ACTGAGCGCTTTGACTGCCACCATTGCAACGAATCTCTICTTTG
TTCTTTTCTTTTTGATAGGTTGCTGARAAGCCAGGAGT —————————————————————~— A CAA
TTCTTTTICTTTTTGATAGGTTGCTGAAAAGCCAGGAGTCAAA - ————————=—=—————————~— [ [mmmm e GCG

TTCTTTTCTTTTTGATAGGTTGCTGAAAAGCCAGGAGTCAAaatgAATGACTGAGCGCTTTGACTGCCACCATTGCAACGAATCTCTC

FKTN Mutations in 4 of 137 sequences = 2.9%
ATGAAAACGACTGAGATACTTTCAAAAGACAACCAAGTGAGCAGCACAGACTAATGAGTAGAATCAATAAGAACGTGGTTTTGGCCCT
ATGAAAACGACTGAGATACTTTCAAAAGACAACCAAGTGAGC----CAGAC-AATGAGT--AATCAATAAGAACGTGGTTTTGG-CCT
ATGAAAACGACTGAGATACTTTCAAAAGACAACCAAGTGAG--——- CAGACTAATGAGTAGAATCAATAAGAACGTGGTTTTGGCCCT
ATGAAAACGACTGAGATACTTTCAAAAGACAACCAAGTGAG-———————— CTAATGAGTAGAATCAATAAGAACGTGGTTTTGGCCCT
ATGAAAACGACTGAGATACTTTC-AAAGACAA-CAAG--——- AGCACAGAC--ATGA-TAGAATCAATAAGAACGTGGTTTTGGCCCT
FXN Mutations in 156 of 2537 sequences = 6.1%
GGCGGCAGACCCGGAGCAGCATGTGGACTCTCGGGCGCCGCGCAGTAGCCGGCCTCCTGGCGTCACCCAGCCCGGCCCAGGCCCAGALC
GGCGGCAGACCCGGAGCAGCATGTGGACTCTCGGGC——————————— GCCGGCCTCCTGGCGTCACCCAGCCCGGCCCAGGCCCAGAC
GGCGGCAGACCCGGAGCAGCATGTGGA-—————————————————————————— CTCCTGGCGTCACCCAGCCCGGCCCAGGCCCAGAC
GGCGGCAGACCCGGAGCAGCATGTGGACTCTCGGGCGCCGCGC—--AGCCGGCCTCCTGGCGTCACCCAGCCCGGCCCAGGCCCAGALC
GGCGGCAGACCCGGAGCAGCATGTGGACTCTCGGGC—————=————————— GCCTCCTGGCGTCACCCAGCCCGGCCCAGGCCCAGAC

GGCGGCAGACCCGGAGCAGCATGTGGACTCTCGG——————————————————————————— GTCACCCAGCCCGGCCCAGGCCCAGAC
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GATA4 Mutations in 14 of 2857 sequences = 0.5%
GGGAGCTCGCAGGGACCATGTATCAGAGCTTGGCCATGGCCGCCAACCACGGGCCGCCCCCCGGTGCCTACGAGGCGGGLCGGLLCLCCGG

GGGAGCTCGCAGGGACCATGTATCAGAGCTTGGCCATGGCCGCCAACCACGGG----CCCCCGGTGCCgTACGAGGCGGGCGGCCCCG
GGGAGCTCGCAGGGACCATGTATCAGAGCTTGGCCATGGCCGCCAA-————————————————————————————————— GGCCCCgG
GGGAGCTCGCAGGGACCATGTATCAGAGCTTGGCCATGGCCGCCA--CACG----GCCCCCCGGTGCCTACGAGGCGGGCGGCCCLCGG

GGGAGCTCGCAGGGACCATGTATCAGAGCTTGGCCATGGCCGCCAaccACCACGGGCCGCCCCCCGGTGCCTACGAGGCGGGCGGLCC
GGGAGCTCGCAGGGACCATGTATCAGAGCTTGGCCATGGCCGCcaaCAACCACGGGCCGCCCCCCGGTGCCTACGAGGCGGGCGGLCC

GATAD1 Mutations in 217 of 3832 sequences = 5.7%
CCGTCCGCCATTCCCGTGTCTCTGCGCCCGCGGGGGCCGCCCGAGCCGGCCACCATGCCGCTGGGCCTGAAGCCCACCTGCAGCGTAT
CCGTCCGCCATTCCCGTGTCTCTGCGCCCGCGG— === === === ———————————————— GGGCCTGAAGCCCACCTGCAGCGTAT
CCGTCCGCCATTCCCGTGTCTCTGCGCCCGCGGGGGCCGL————————=———————— CCGCTGGGCCTGAAGCCCACCTGCAGCGTAT
CCGTCCGCCATTCCCGTGTCTCTGCGCCCGCG— === === === ————————————————— GGGCCTGAAGCCCACCTGCAGCGTAT
CCGTCCGCCATTCCCGTGTCTCTGCGCCCGCGGGGGCCGCCCGA-——--GGCCACCATGCCGCTGGGCCTGAAGCCCACCTGCAGCGTAT
CCGTCCGCCATTCCCGTGTCTCTGCGCCCGCGGG———=————————— GGCCACCATGCCGCTGGGCCTGAAGCCCACCTGCAGCGTAT
GLA Mutations in 553 of 4338 sequences = 12.7%
CTGAGGAACCCAGAACTACATCTGGGCTGCGCGCTTGCGCTTCGCTTCCTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCAC
CTGAGGAACCCAGAACTACATCTGGGCTGCGCGCTTG————— CGCTTCCTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCAC
CTGAGGAACCCAGAACTACAT——————————————————————————— CTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCAC
CTGAGGAACCCAGAACTACATCTGGGCTGCG——————————— CGCTTCCTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCAC
CTGAGGAACCCAGAACTACATCTGGG——=====—===—=—————————— CTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCAC

CTGAGGAACCCAGAACTACATCTGGGCTGCGCGCTTGCG---CGCTTCCTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCAC

HOPX Mutations in 75 of 2504 sequences = 3%

CACCGCCGCCGCTTCTCCCTGCCCCGCAGCGCGCAGGGACCATGTCGGCGGAGACCGCGAGCGGCCCCACAGAGGACCAGGTGGAAAT
CACCGCCGCCGCTTCTCCCTGCCCCGCAGCGCGCAGG——————————————— GACCGCGAGCGGCCCCACAGAGGACCAGGTGGAAAT
CACCGCCGCCGCTTCTCCCTGCCCCGCAGCGC—————=————————— GCGGAGACCGCGAGCGGCCCCACAGAGGACCAGGTGGAAAT
CACCGCCGCCGCTTCTCCCTGCCCCGCAGCGCGCAGGGACCATGT——————— GACCGCGAGCGGCCCCACAGAGGACCAGGTGGAAAT
CACCGCCGCCGCTTCTCCCTGCCCCGCAG— === === ===~~~ ——— -~~~ ———————————— = — —— CACAGAGGACCAGGTGGAAAT
CACCG———=——— =~~~ — - m CCGCGAGCGGCCCCACAGAGGACCAGGTGGAAAT
ILK Mutations in 193 of 3547 sequences = 5.4%

GGCTTCCCCAATCCAGGGGACTCGGCGCCGGGACGCTGCTATGGACGACATTTTCACTCAGTGCCGGGAGGGCAACGCAGTCGCCGTT
GGCTTCCCCAATCCAGGGGACTCGGCGCCGGGACGCTGCTATG---GACATTTTCACTCAGTGCCGGGAGGGCAACGCAGTCGCCGTT

GGCTTCCCCAATCCAGGGGACTCGGCGCCGG——————————————— GACATTTTCACTCAGTGCCGGGAGGGCAACGCAGTCGCCGTT
GGCTTCCCCAATCCAGGGGACTCGGCGCCGGGACGCTGCTAT----GACATTTTCACTCAGTGCCGGGAGGGCAACGCAGTCGCCGTT
GGCTTCCCCAATCCAGGGGACTCGGCGCCGGGACGCTGCT————————~— ATTTTCACTCAGTGCCGGGAGGGCAACGCAGTCGCCGTT

GGCTTCCCCAATCCAGGGGACTCGGCGCCGGGACGCTGCTATGgacGACGACATTTTCACTCAGTGCCGGGAGGGCAACGCAGTCGCC

JAG1 Mutations in 125 of 2479 sequences ~ 5%

CCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAAGCCTCCTGCTCGCCCTGCTCTGTGCCCTGCGAGCCAAGGTAGGAGCCCTTCT
CCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAA- - ————————— GCCCTGCTCTGTGCCCTGCGAGCCAAGGTAGGAGCCCTTCT
CCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAAGCCTCctgCTGCTCGCCCTGCTCTGTGCCCTGCGAGCCAAGGTAGGAGCCCT
CCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAAGCCTCCTG—————— CTGCTCTGTGCCCTGCGAGCCAAGGTAGGAGCCCTTCT
CCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAAGCCT————————— CCTGCTCTGTGCCCTGCGAGCCAAGGTAGGAGCCCTTCT
CCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAAGCCTCCTGCTC————— GCTCTGTGCCCTGCGAGCCAAGGTAGGAGCCCTTCT

JPH2 Mutations in 41 of 2629 sequences = 1.6%

ACGCTGGAGGACGGGGAGGTTGTCAGGGGCTATGATGAGATGAGTGGGGGCCGCTTCGACTTTGATGATGGAGGGGCGTACTGCGGGG
ACGCTGGAGGACGGGGAGGTTGTCAGGGGCTATGATGAGATGAGT ————— CCGCTTCGACTTTGATGATGGAGGGGCGTACTGCGGGG
ACGCTGGAGGACGGGGAGGTTGTC——==—————————————————————————————— ACTTTGATGATGGAGGGGCGTACTGCGGGG
ACGCTGGAGGACGGGGAGGTTGTCAGGGGCTATGATGAGATGAGTGGG—--CGCTTCGACTTTGATGATGGAGGGGCGTACTGCGGGG
ACGCTGGAGGACGGGGAGGTTGTCAGGGGCTATGATGAGATGAGTGG———--CGCTTCGACTTTGATGATGGAGGGGCGTACTGCGGGG
ACGCTGGAGGACGGGGAGGTTGTCAGGGGCTATGATGAGATGAGTG———————— CTCGACTTTGATGATGGAGGGGCGTACTGCGGGG

JUP Mutations in 34 of 4100 sequences ~ 0.8%

TTCCTGCTTCCTGACTTCCTCCTTTGTGCCCCCAGTAGCCACGATGGAGGTGATGAACCTGATGGAGCAGCCTATCAAGGTGACTGAG
TTCCTGCTTCCTGACTTCCTCCT——=—=——==————————————————————— TGAACCTGATGGAGCAGCCTATCAAGGTGACTGAG
TTCCTGCTTCCTGACTTCCTCCTTTGTGCCCCCAGTAGCCALC————— AGGTGATGAACCTGATGGAGCAGCCTATCAAGGTGACTGA
TTCCTGCTTCCTGACTTCCTCCTTTGTGCCCCCAGTAGCCacgACGATGGAGGTGATGAACCTGATGGAGCAGCCTATCAAGGTGACT
TTCCTGCTTCCTGACTTCCTCCTTTGTGCCCCCA-—————————— GGAGGTGATGAACCTGATGGAGCAGCCTATCAAGGTGACTGAG
TTCCTGCTTCCTGACTTCCTCCTTTGTGCCCCCAGTAGCCACGATG———————— GAACCTGATGGAGCAGCCTATCAAGGTGACTGAG

LAMA4 Mutations in 57 of 1263 sequences = 4.5%

GATGTCAGCGGAGAAATGGCTTTGAGCTCAGCCTGGCGCTCGGTTCTGCCTCTGTGGCTCCTCTGGAGCGCTGCCTGCTCCCGCGCCG
GATGTCAGCGGAGAAATGGCTTTGAGCTCAGC——=—=—=—————— CTGCCTCTGTGGCTCCTCTGGAGCGCTGCCTGCTCCCGCGCCG
GATGTCAGCGGAGAAATGGCTTTGAGCTCAGCCTGGCGCTCGGT—————— TCTGTGGCTCCTCTGGAGCGCTGCCTGCTCCCGCGCCG
GATGTCAGCGGAGAAATGGCTTTGAGCTCAGCCTGGCGC————~ TCTGCCTCTGTGGCTCCTCTGGAGCGCTGCCTGCTCCCGCGCCG
GATGTCAGCGGAGAAATGGCTTTGAGCTCAGCCTGGCG——————— CTGCCTCTGTGGCTCCTCTGGAGCGCTGCCTGCTCCCGCGCCG
CACG——————————————————— / [ ——— CTGCCTCTGTGGCTCCTCTGGAGCGCTGCCTGCTCCCGCGCCG

LAMP2 Mutations in 254 of 2092 sequences ~ 12.1%

TCGCCGCCGTCGCCGCCTGCTCTGCGGGGTCATGGTGTGCTTCCGCCTCTTCCCGGTTCCGGGCTCAGGGCTCGTTCTGGTCTGCCTA
TCGCCGCCGTCGCCGCCTGCTCTGCGGGGTCATGGTGTG——————— CTCTTCCCGGTTCCGGGCTCAGGGCTCGTTCTGGTCTGCCTA
TCGCCGCCGTCGCCGCCTGCTCTGCGGGGTCATGGTGTG————————— CTTCCCGGTTCCGGGCTCAGGGCTCGTTCTGGTCTGCCTA
TCGCCGCCGTCGCCGCCTGCTCTGCGGGGTCATGGTGT———————————————————————— GCTCAGGGCTCGTTCTGGTCTGCCTA
TCGCCGCCGTCGCCGCCTGCTCTGCGGGGTCATGGTGT—————— GCCTCTTCCCGGTTCCGGGCTCAGGGCTCGTTCTGGTCTGCCTA
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TCGCCGCCGTCGCCGCCTGCTCTGCGGGGTCATGGTGTGCTT————————————————————— CTCAGGGCTCGTTCTGGTCTGCCTA
LMNA Mutations in 183 of 1459 sequences = 12.5%

CGCTGCCAACCTGCCGGCCATGGAGACCCCGTCCCAGCGGCGCGCCACCCGCAGCGGGGCGCAGGCCAGCTCCACTCCGCTGTCGCCC
CGCTGCCAACCTGCCGGCCATGGAGACCCCGTC—=======—=—————————————————————— CCAGCTCCACTCCGCTGTCGCCC
CGCTGCCAACCTGCCGGCCATGGAGACCCCGTCCCAGC———=——==——=———————— GGCGCAGGCCAGCTCCACTCCGCTGTCGCCC
CGCTGCCAACCTGCCGGCCATGGAGACCCCGTCCCAGCGGCGCcgecCGCCACCCGCAGCGGGGCGCAGGCCAGCTCCACTCCGCTGTCG
CGCTGCCAACCTGCCGGCCATGGAGACCCCGTCC— === ————————— CAGCGGGGCGCAGGCCAGCTCCACTCCGCTGTCGCCC

CGCTGCCAACCTGCCGGCCATGGAGACCCCGTCCCAGCGGCGcgeccCGCCACCCGCAGCGGGGCGCAGGCCAGCTCCACTCCGCTGTC

MLYCD Mutations in 611 of 2282 sequences ~ 26.8%
AGCGGCGGCGGCGCTCCCCCTCGGCAGCTGTTGTGGGGCACCATGCGAGGCTTCGGGCCAGGCTTGACGGCCAGGCGTCTCCTCCCGL
AGCGGCGGCGGCGCTCCCCCTCGGCAGCTGTTGTGG———————————— GGCTTCGGGCCAGGCTTGACGGCCAGGCGTCTCCTCCCGC
AGCGGCGGCGGCGCTCCCCCTCGGCAGCTGTTGT———————————— GAGGCTTCGGGCCAGGCTTGACGGCCAGGCGTCTCCTCCCGC
AGCGGCGGCGGCGCTCCCCCTCGGCAGCTGTTGTG——————————————————— GGGCCAGGCTTGACGGCCAGGCGTCTCCTCCCGC
AGCGGCGGCGGCGCTCCCCCTCGGCAGCTGT———————————— TGCGAGGCTTCGGGCCAGGCTTGACGGCCAGGCGTCTCCTCCCGC
AGCGGCGGCGGCGCTCCCCCTCGGCAGCTGTTGT === === ———————— GGGCCAGGCTTGACGGCCAGGCGTCTCCTCCCGC
MYBPC3 Mutations in 13 of 1895 sequences = 0.7%
TGGGTGACCTGTGCCTGCTTCGTGCCTGGTGTGACGTCTCTCAGGATGCCTGAGCCGGGGAAGAAGCCAGGTAGCTTTAGGACTGGGG
TGGGTGACCTGTGCCTGCTTCGTGCCTGGTG——————————————— TGCCTGAGCCGGGGAAGAAGCCAGGTAGCTTTAGGACTGGGG
TGGGTGACCTGTGCCTGCTTCGTGCCTGGTGT-——————————— GATGCCTGAGCCGGGGAAGAAGCCAGGTAGCTTTAGGACTGGGG
TGGGTGACCTGTGCCTGCTTCGTGCCTGGTGTGACGTCTCTCaggAGGATGCCTGAGCCGGGGAAGAAGCCAGGTAGCTTTAGGACTG
TGGGTGACCTGTGCCTGCTTCGTGCCTGGTGTGACGTC———————— TGCCTGAGCCGGGGAAGAAGCCAGGTAGCTTTAGGACTGGGG

TGGGTGACCTGTGCCTGCTTCGTGCCTGGTGTGACGT ---TCAGGAT-CCTGAGCCGGGGAAGAAGCCAGGTAGCTTTAGGACTGGGG

MYH6 Mutations in 172 of 1845 sequences ~ 9.3%
GGAGTAACATAGCCCTCCTGTCTCTGACCCAGGGGAAGCACCAAGATGACCGATGCCCAGATGGCTGACTTTGGGGCAGCGGCCCAGT
GGAGTAACATAGCCCTCCTGTCTCTGACCCAGGGGAAGC————————— ACCGATGCCCAGATGGCTGACTTTGGGGCAGCGGCCCAGT
AGCC -~ === mmm ) cTG
GGAGTAACATAGCCCTCCTGTCTCTGACCCA-GGGAAGC————————~ ACCGATGCCCAGATGGCTGACTTTGGGGCAGCGGCCCAGT
GGAGTAACATAGCCCTCCTGTCTC——=========——————————— TGACCGATGCCCAGATGGCTGACTTTGGGGCAGCGGCCCAGT
GCCA-——————————————————— / [mmm—m— ACCGATGCCCAGATGGCTGACTTTGGGGCAGCGGCCCAGT
MYH7 Mutations in 176 of 2894 sequences ~ 6.1%
CCAGGCACAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTGCCGCCCCCTACCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAG
CCAGGCACAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTGC—————=——————— CGCAAGTCAGAGAAGGAGCGGCTAGAAG
CCAGGCACAGCCATGGGAGATTCGGAGATGGCAGTCTTT-GGGCTGC————————————— CGCAAGTCAGAGAAGGAGCGGCTAGAAG
CCAGGCACAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTG—————————— CCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAG
CCAGGCACAGCCATGGGAGATTCGGAGATGGCAGTCTT————————————— CCCTACCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAG
CCAGGCACAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTG————— CgCTA-CTGCGCAAGTCAGAGAAGGAGCGGCTAGAAG
MYH7 Mutations in 1143 of 2276 sequences ~ 50.2%
CAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTGCCGCCCCCTACCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGAC
CAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTGC————————————— CGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGAC
CAGCCATGGGAGATTCGGAGATGGCAGTCTTT-GGGCTGC——=—————————— CGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGAC
CAGCCATGGGAGATTCGGAGATGGCAGTCTT————————————— CCCTACCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGAC
CAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGGCTG—————————— CCTGCGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGAC
CAGCCATGGGAGATTCGGAGATGGCAGTCTTTGGGG—————————————— CTGCGCAAGTCAGAGAAGGAGCGGCTAGAAGCGCAGAC
MYL2 Mutations in 20 of 3949 sequences = 0.5%

AATTCTTCTCGGGAGGCAGTGCTGGGTCCTTTCCACCATGGTGAGTACAAGGGCTCCAGGAGGTGATGATGCCGGGTGGGCGAGGAGA
AATTCTTCTCGGGAGGCAGTGCTGGGTCCTTTCCACCA---TGtGTACAAGGGCTCCAGGAGGTGATGATGCCGGGTGGGCGAGGAGA
AATTCTTCTCGGGAGGCAGTGCTGGGTCCTTTCCACCATGGTGAGT---AaGGCTCCAGGAGGTGATGATGCCGGGTGGGCGAGGAGA
AATTCTTCTCGGGAGGCAGTGCTGGGTCCTTTCCACCATGGTGAGTgaaagacACAAGGGCTCCAGGAGGTGATGATGCCGGGTGGGC
AATTCTTCTCGGGAGGCAGTGCTGGGTCCTTTCCACCATGGTGAGTggaaaggaccACAAGGGCTCCAGGAGGTGATGATGCCGGGTG
AATTCTTCTCGGGAGGCAGTGCTGGGTCCTTTCCACCATGGTGagtAGTACAAGGGCTCCAGGAGGTGATGATGCCGGGTGGGCGAGG

MYL3 Mutations in 171 of 2199 sequences ~ 7.8%

TTCTCTCCACATCCCTCTCTGTACTTACAGCCCCCAATGGCCCCCAAAAAGCCAGAGCCCAAGAAGGATGATGCCAAGGCAGCCCCCA
TTCTCTCCACATCCCTCTCTGTACTTACAGCCCCCAATG——————————— GCCAGAGCCCAAGAAGGATGATGCCAAGGCAGCCCCCA
TTCTCTCCACATCCCTCTCTGTACTTACAG-CCCCAATG-——————————— GCCAGAGCCCAAGAAGGATGATGCCAAGGCAGCCCCCA
TTCTCTCCACATCCCTCTCTGTACTTACAGCCCCCAATG-——————————— GCCAGAGCCCAAGAAGGATGATGCCAAGGCAG-CCCCA
TTCTCTCCACATCCCTCTCTGTACTTACA-—————————— GCCCCCAAAAAGCCAGAGCCCAAGAAGGATGATGCCAAGGCAGCCCCCA

TTCTCTCCACATCCCTCTCTGTACTTACAGCCCCCAATGGCCC---AAAAGCCAGAGCCCAAGAAGGATGATGCCAAGGCAGCCCCCA

MYLK2 Mutations in 254 of 4248 sequences ~ 6%

ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGACAGAAAATGGAGCAGTTGAGCTGGGAATTCAGAACCCATCAACAGGTGCCAA
ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGAC————————— AGCAGTTGAGCTGGGAATTCAGAACCCATCAACAGGTGCCAA
ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGA-———————————— CAGTTGAGCTGGGAATTCAGAACCCATCAACAGGTGCCAA
ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGACA-—————— GAGCAGTTGAGCTGGGAATTCAGAACCCATCAACAGGTGCCAA
ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGACAGAAAALgYTGGAGCAGTTGAGCTGGGAATTCAGAACCCATCAACAGGTGC
ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGACAGAA———————— AGTTGAGCTGGGAATTCAGAACCCATCAACAGGTGCCAA
ACAAGCAGCAGCACACGCCTCCCTACCTCATGGCGACA-———————————=——— GAGCTGGGAATTCAGAACCCATCAACAGGTGCCAA
MYOM1 Mutations in 35 of 4149 sequences ~ 0.8%

TTCCTTCAGGTGGCCCGGTTCCTTCAAGGGGCACAGGATGTCTTTGCCTTTTTATCAGAGGTGCCACCAGCACTATGATCTCAGCTAC
TTCCTTCAGGTGGCCCGGTTCCTTCAAGaGGCACAGGATGTCTTTG————— TTATCAGAGGTGCCACCAGCACTATGATCTCAGCTAC
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TTCCTTCAGGTGGCCCGGTTCCTTCAAGaGGCACAGGATGTCTttgTTGCCTTTTTATCAGAGGTGCCACCAGCACTATGATCTCAGC
TTCCTTCAGGTGGCCCGGTTCCTTCAAGGGGCACAGGATGTCTTTGC-—-TTTA-————— GTG----CAcCACTATGATCTCAGCTAC
TTCCTTCAGGTGGCCCGGTTCCTTCAAGGGGCACAGGATGTCTTTGC————— TATCAGAGGTGCCACCAGCACTATGATCTCAGCTAC
TTCCTTCAGGTGGCCCGGTTCCTTCAAGGGGCACAGGATGTCTttgTTGCCTTTTTATCAGAGGTGCCACCAGCACTATGATCTCAGC

MYOZ2 Mutations in 67 of 4653 sequences = 1.4%

AAAAAAACCATGCTATCACATAATACTATGATGAAGCAGAGAAAACAGCAAGCAACAGCCATCATGAAGGAAGTCCATGGAAATGGTA
AAAAAAACCATGCTATCACATAATACTATGATGAAGCAG-——————————— AGCAACAGCCATCATGAAGGAAGTCCATGGAAATGGTA
AAAAAAACCATGCTATCACATAATACTATGATGAAGCAG-—————- AGCAAGCAACAGCCATCATGAAGGAAGTCCATGGAAATGGTA
AAAAAAACCATGCTATCACATAATACTATGATG-——————————————~— AAGCAACAGCCATCATGAAGGAAGTCCATGGAAATGGTA
AAAAAAACCATGCTATCACATAATACTATGATGAAGCAGAGA----AGCAAGCAACAGCCATCATGAAGGAAGTCCATGGAAATGGTA
AAAAAAACCATGCTATCACATAATACTATGATGAAGCAGAGA-—————- cAGCAACAGCCATCATGAAGGAAGTCCATGGAAATGGTA

MYPN Mutations in 345 of 1389 sequences = 24.8%

AAACTTTTTGTTATTATTATTTTGTGACAGCATGCAAGACGACAGCATAGAAGCTTCTACTTCCATATCTCAGCTTCTAAGAGAGAGC
AAACTTTTTGTTATTATTATTTTGTGACAGCATGCA-—————————————————————— [ [ mmm e AGA
AAACTTTTTGTTATTATTATTTTGTGACAGCAT——————————— GCATAGAAGCTTCTACTTCCATATCTCAGCTTCTAAGAGAGAGC
AAACTTTTTGTTATTATTATTTTGTGACAGCATGCAA---GACAGCATAGAAGCTTCTACTTCCATATCTCAGCTTCTAAGAGAGAGC
AAACTTTTTGTTATTATTATTTTGTGACAGCATGCA--—--GACAGCATAGAAGCTTCTACTTCCATATCTCAGCTTCTAAGAGAGAGC
AAACTTTTTGTTATTATTATTTTGTGACAGCATGCAAGACGAC———————— AGCTTCTACTTCCATATCTCAGCTTCTAAGAGAGAGC

NEBL Mutations in 44 of 3474 sequences ~ 1.3%
AATATTTTAAAGGGTAAAAATGAGGGTCCCTGTATTTGAGGATATAAAAGATGAAACTGAAGAAGAAAAGATAGGGGAAGAAGAAAAT
AATATTTTAAAGGGTAAAAATGAGGGTCCCTGTATTTGAGGAtat TATAAAAGATGAAACTGAAGAAGAAAAGATAGGGGAAGAAGAA

AATATTTTAAAGGGTAAAAATGAGGGTCCCTGTATTTGAGG-————- AAAGATGAAACTGAAGAAGAAAAGATAGGGGAAGAAGAAAAT
AATATTTTAAAGGGTAAAAATGAGGGTCCCTGT-———————- TATAAAAGATGAAACTGAAGAAGAAAAGATAGGGGAAGAAGAAAAT
AATATTTTAAAGGGTAAAAATGAGGGTCCCTGT —————————————————————— ACTGAAGAAGAAAAGATAGGGGAAGAAGAAAAT
AATATTTTAAAGGGTAAAAATGAGGGTCCC—————————=———————————— TGAAACTGAAGAAGAAAAGATAGGGGAAGAAGAAAAT
NEXN Mutations in 179 of 1508 sequences = 11.9%

ATAATCAGCCCAAGACCACATAGAGCAAACATGAATGATATTTCCCAAAAGGCTGAGGTAAGTCTCAAAAGTAAAAATAAAAATAAAA
ATAATCAGCCCAAGACCACATAGAGCAAA——————————=—————— CAAAAGGCTGAGGTAAGTCTCAAAAGTAAAAATAAAAATAAAA
ATAATCAGCCCAAGACCACATAGAGCAAACATGAA - —————————=———————— TGAGGTAAGTCTCAAAAGTAAAAATAAAAATAAAA
ATAATCAGCCCAAGACCACATAGAGCAAACA-——————=—=—————————————— TGAGGTAAGTCTCAAAAGTAAAAATAAAAATAAAA
ATAATCAGCCCAAGACCACATAGAGCAAACATGAATGATATTTCC-———— GGCTGAGGTAAGTCTCAAAAGTAAAAATAAAAATAAAA

ATAATCAGCCCAAGACCACATAGAGCAAACATGAATGATATT---CAAAAGGCTGAGGTAAGTCTCAAAAGTAAAAATAAAAATAAAA

NKX2-5 Mutations in 132 of 1404 sequences = 9.4%

CTGCCGCCCACCTGGCGCTGTGAGACTGGCGCTGCCACCATGTTCCCCAGCCCTGCTCTCACGCCCACGCCCTTCTCAGTCAAAGACA
CTGCCGCCCACCTGGCGCTGTGAGACTGGCGCTG———————————— CCAGCCCTGCTCTCACGCCCACGCCCTTCTCAGTCAAAGACA
CTGCCGCCCACCTGGCGCTGTGAGACTGGCGCTGCCA-———————— CCAGCCCTGCTCTCACGCCCACGCCCTTCTCAGTCAAAGACA
CTGCCGCCCACCTGGCGCTGTGAGACTGGCGCTGCCACCATGTT——————————— CTCTCACGCCCACGCCCTTCTCAGTCAAAGACA
CTGCCGCCCACCTGGCGCTGTGAGACTGGCGCTGCCACCATG-——-CCAGCCCTGCTCTCACGCCCACGCCCTTCTCAGTCAAAGACA

CTGCCGCCCACCTGGCGCTGTGAGACTGGCGCTGCCACCATG---CCCAGCCCTGCTCTCACGCCCACGCCCTTCTCAGTCAAAGACA

PDLIM3 Mutations in 29 of 2445 sequences = 1.2%
GGCTGCCCTGCGCGGGGACACTCAGAGCCCGGTGGGCGGGAGGAAGGCGGCATGCCCCAGACGGTGATCCTCCCGGGCCCTGCGLCCT
GGAC—————— === /) GCCCTGCGCCCT
GGCTGCCC— === === === ——— TGATCCTCCCGGGCCCTGCGCCCT
GGCTGCCCTGCGCGGGGACACTCAGAGCCCGGTGGGC—————— AAGGCGGCATGCCCCAGACGGTGATCCTCCCGGGCCCTGCGCCCT
GGCTGCCCTGCGCG— === ===~ ==~~~ —— - m——m GGTGATCCTCCCGGGCCCTGCGCCCT
ACGC—————=———————— === === ——— / [mmmm e CGGTGATCCTCCCGGGCCCTGCGCCCT
PKP2 Mutations in 132 of 2979 sequences = 4.4%
CCAGAGGCAGGCGAGCAGCTCGGTCGCCCCCACCGGCCCCATGGCAGCCCCCGGCGCCCCAGCTGAGTACGGCTACATCCGGACCGTC
CCAGAGGCAGGCGAGCAGCTCGGTCGCCCCCACCG——=———————— GCCCCCGGCGCCCCAGCTGAGTACGGCTACATCCGGACCGTC
CCAGAGGCAGGCGAGCAGCTCGGTCGCCCCCA-—————————————————— CCGGCGCCCCAGCTGAGTACGGCTACATCCGGACCGTC
CCAGAGGCAGGCGAGCAGCTCGGTCGCCCCCACCG——==——=————————————— GCCCCAGCTGAGTACGGCTACATCCGGACCGTC
CCAGAGGCAGGCGAGCAGCTCGGTCGCCCCCACCGG——=————————— CCCCGGCGCCCCAGCTGAGTACGGCTACATCCGGACCGTC
CCAGAGGCAGGCGAGCAGCTCGGTCGCC——=——=———=————————— CCCCCGGCGCCCCAGCTGAGTACGGCTACATCCGGACCGTC
PLN Mutations in 8 of 1097 sequences = 0.7%

GACCACTTAAAACTTCAGACTTCCTGTCCTGCTGGTATCATGGAGAAAGTCCAATACCTCACTCGCTCAGCTATAAGAAGAGCCTCAA
GACCACTTAAAACTTCAGACTTCCTGTCCTGCTGGTATCATGGctggtatcatAG-gAGTCCAATACCTCACTCGCTCAGCTATAAGA

GACCACTTAAAACTTCAGACTTCCTGTCCTGCTGGTATCATG--—--AAaTCC-ATACCTCACTCGCTCAGCTATAAGAAGAGCCTCAA
GACCACTTAAAACTTCAGACTTCCTGTCCTGCTGGTATCATG-———— AGTCCAATACCTCACTCGCTCAGCTATAAGAAGAGCCTCAA
GACCACTTAAAACTTCAGACTTCCTGTCCTGCTGGTATCAT---GAAAGTCCAATACCTCACTCGCTCAGCTATAAGAAGAGCCTCAA
GACCACTTAAAACTTCAGACTTCCTGTCCTGCT-GTA-CATG-————————————— CaTCACTCGCTCAGCTATAAGAAGAGCCTCAA
PRKAG2 Mutations in 117 of 2433 sequences ~ 4.8%

CCCGAGGAGTTTCGCAGAATCAACTTCTGGTTAGAGTTATGGGAAGCGCGGTTATGGACACCAAGAAGAAAAAAGATGTTTCCAGCCC
CCCGAGGAGTTTCGCAGAATCAACTTCTGGTTAGA-—————————————~— GTTATGGACACCAAGAAGAAAAAAGATGTTTCCAGCCC
CCCGAGGAGTTTCGCAGAATCAACTTCTGGTTAGAGTTAT————————————————————— / [mmmm e —— GGc
CCCGAGGAGTTTCGCAGAATCAACTTCTGGTTAGA-—————————————~— GTTATGGACACCAAGAAG-AAAAAGATGTTTCCAGCCC
CCCGAGGAGTTTCGCAGAATCAACTTCTGGTTAGA- —————————————~— GTTATGGACACCAAGAAGAAAAAAGATGTTTCCAG-CC

CCCGAGGAGTTTCGCAGAATCAACTTCTGGTTAGAGTTATGGgaaGAAGCGCGGTTATGGACACCAAGAAG-AAAAAGATGTTTCCAG

PSEN1 Mutations in 88 of 3807 sequences = 2.3%
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TGTTTTCTGTGAAACAGTATTTCTATACAGTTGCTCCAATGACAGAGTTACCTGCACCGTTGTCCTACTTCCAGAATGCACAGATGTC
TGTTTTCTGTGAAACAGTATTTCTATACAGTTGCTCCAATgacaGACAGAGTTACCTGCACCGTTGTCCTACTTCCAGAATGCACAGA

TGTTTTCTGTGAAACAGTATTTCTATACAGTTGCTCCAATG-——————— ACCTGCACCGTTGTCCTACTTCCAGAATGCACAGATGTC
TGTTTTCTGTGAAACAGTATTTCTATACAGTTGCTCCAATG—————————————— ACCGTTGTCCTACTTCCAGAATGCACAGATGTC
TGTTTTCTGTGAAACAGTATTTCTATACAGTTGCTCCAAT—————— GTTACCTGCACCGTTGTCCTACTTCCAGAATGCACAGATGTC
PSEN2 Mutations in 344 of 2888 sequences ~ 11.9%
AAGGTCCTTGTGCTCCTTTTTCCAGGTGCTTCCAGAGGCAGGGCTATGCTCACATTCATGGCCTCTGACAGCGAGGAAGAAGTGTGTG
AAGGTCCTTGTGCTCCTTTTTCCAGGTGCTTCCAGAGGCAGG———-TGCTCACATTCATGGCCTCTGACAGCGAGGAAGAAGTGTGTG
AAGGTCCTTGTGCTCCTTTTTCCAGGTGCTTCCAGAG—————————— GCTCACATTCATGGCCTCTGACAGCGAGGAAGAAGTGTGTG
AAGGTCCTTGTGCTCCTTTTTCCAGGTGCTTCCAGAGGCA-——————— GCTCACATTCATGGCCTCTGACAGCGAGGAAGAAGTGTGTG
AAGGTCCTTGTGCTCCTTTTTCCAGGTGCTTCCAGAGGCAG—————— GCTCACATTCATGGCCTCTGACAGCGAGGAAGAAGTGTGTG
AAGGTCCTTGTGCTCCTTTTTCCAGGTGCTTCCAGA-—————————————————————— [/ [ mmm e GGC
PTPN11 Mutations in 58 of 1498 sequences ~ 3.9%

CCTGAGCAAGGAGCGGGTCCGTCGCGGAGCCGGAGGGCGGGAGGAACATGACATCGCGGAGGTGAGGAGCCCCGAGGGGCCCGGLGLG
CCTGAGCAAGGAGCGGGTCCGTCGCGGAGCCGGAGGGCGGGAGgaacGAACATGACATCGCGGAGGTGAGGAGCCCCGAGGGGCLCLGG

CCTGAGCAAGGAGCGGGTCCGTCGCGGAGCCGGAGGGCGGGA-——————— GACATCGCGGAGGTGAGGAGCCCCGAGGGGCCCGGLGLG
CCTGAGCAAGGAGCGGGTCCGTCGCGGAGCCGGAGGGCG---GGAACATGACATCGCGGAGGTGAGGAGCCCCGAGGGGCCCGGLGLG
CCTGAGCAAGGAGCGGGTCCGTCGCGGAGC————=———— GGAGGAACATGACATCGCGGAGGTGAGGAGCCCCGAGGGGCCCGGLGLG
CCTGAGCAAGGAGCGGGTCCGTCGCGGAGCCGGAGGGCGGGAGGA—— == === === === ———— TGAGGAGCCCCGAGGGGCCCGGCGLG
RAF1 Mutations in 70 of 1725 sequences = 4.1%
TTACCAGGTTTAAGAATTGTTTAAGCTGCATCAATGGAGCACATACAGGGAGCTTGGAAGACGATCAGCAATGGTTTTGGATTCAAAG
TTACCAGGTTTAAGAATTGTTTAAGCTGCATCAAT————————————— GGAGCTTGGAAGACGATCAGCAATGGTTTTGGATTCAAAG
TTACCAGGTTTAAGAATTGTTTAAGCTGCATCAAT———————————— GGGAGCTTGGAAGACGATCAGCAATGGTTTTGGATTCAAAG
TTACCAGGTTTAAGAATTGTTTAAGCTGCATCA-————————————— AGGGAGCTTGGAAGACGATCAGCAATGGTTTTGGATTCAAAG
TTACCAGGTTTAAGAATTGTTTAAGCTGCAT—————————————— CAGGGAGCTTGGAAGACGATCAGCAATGGTTTTGGATTCAAAG
TTACCAGGTTTAAGAATTGTTTAAGCTGCATCAATGGAGCACAT—————————————— AGACGATCAGCAATGGLTTTTGGATTCAAA
RBM20 Mutations in 152 of 4228 sequences =~ 3.6%
CCTTGAGCTCTCTCGCCGCGATCCCGGGCGGGTCTCGCCCCGCATGGTGCTGGCAGCAGCCATGAGCCAGGACGCGGACCCCAGLCGGT
CCTTGAGCTCTCTCGCCGCGATCCCGGGCGGGETCTC———————————— GCTGGCAGCAGCCATGAGCCAGGACGCGGACCCCAGCGGT
CCTTGAGCTCTCTCGCCGCGATCCCGG————————————————————— GCTGGCAGCAGCCATGAGCCAGGACGCGGACCCCAGCGGT
CCTTGAGCTCTCTCGCCGCGATCCCGGGCGGGTCTCGCCCCGCA-————— TGGCAGCAGCCATGAGCCAGGACGCGGACCCCAGCGGT
CCTTGAGCTCTCTCGCCGCGATCCCGGGCGGGETCTC————==——=——————— GCAGCAGCCATGAGCCAGGACGCGGACCCCAGCGGT
CCTTGAGCTCTCTCGCCGCGATCCCG—======—=———————————————— GGCAGCAGCCATGAGCCAGGACGCGGACCCCAGCGGT
RYR2 Mutations in 11 of 1322 sequences = 0.8%

GGCGAGGAGGCGCGGAACCATGGCCGATGGGGGCGAGGGCGAAGACGAGATCCAGTTCCTGCGAACTGTAAGCGCCGTGCGTCGCGTG
GGCGAGGAGGCGCGGAACCATGGCCGATGGGGGCGAGGGCGAAgacGACGAGATCCAGTTCCTGCGAACTGTAAGCGCCGTGCGTCGC
GGCGAGGAGGCGCGGAACCATGGCCGATGGGGGCGAGGGCGAAGACGA-——--CAGT————— gGAACTGTAAGCGCCGTGCGTCGCGTG
GGCGAGGAGGCGCGGAACCATGGCCGATGGGGGCGAGGGCGAActgtaagecgatgGeCGAtgggggcGATCCAGTTCCTGCGAACTGT
GGCGAGGAGGCGCGGAACCATGGCCGATGGGGGCGAGGGCGA- -~ -GCcGATCCAGTTCCTGCGAACTGTAAGCGCCGTGCGTCGCGTG
GGCGAGGAGGCGCGGAACCATGGCCGATGGGGGCGAGGGCGA-———— AGATCCAGTTCCTGCGAACTGTAAGCGCCGTGCGTCGCGTG

SCN5A Mutations in 87 of 4481 sequences = 1.9%

CCTGTGCCCAGAAGCAGGATGAGAAGATGGCAAACTTCCTATTACCTCGGGGCACCAGCAGCTTCCGCAGGTTCACACGGGAGTCCCT
CCTGTGCCCAGAAGCAGGATGAGAAGATGGCAAACTT——————— CCTCGGGGCACCAGCAGCTTCCGCAGGTTCACACGGGAGTCCCT
CCTGTGCCCAGAAGCAGGATGAGAAGATGGCAAACT—————————— TCGGGGCACCAGCAGCTTCCGCAGGTTCACACGGGAGTCCCT
CCTGTGCCCAGAAGCAGGATGAGAAGATGGCA-————— CC----AgCTCGGGGCACCAGCAGCTTCCGCAGGTTCACACGGGAGTCCCT
CCTGTGCCCAGAAGCAGGATGAGAAGATGGCAAACTTCCTATtacTACCTCGGGGCACCAGCAGCTTCCGCAGGTTCACACGGGAGTC
CCTGTGCCCAGAAGCAGGATGAGAAGATGGCAAACTTC———————————————— CCAGCAGCTTCCGCAGGTTCACACGGGAGTCCCT

SCO2 Mutations in 84 of 3459 sequences =~ 2.4%
GGCTCCTGACGCCTGTGCTTGTTTCCAGGAGCATCAGATCCATGCTGCTGCTGACTCGGAGCCCCACAGCTTGGCACAGGCTCTCTCA
GGCTCCTGACGCCTGTGCTTGTTTCCAGGAGCATCAGATCCA---TGCTGCTGACTCGGAGCCCCACAGCTTGGCACAGGCTCTCTCA

GGCTCCTGACGCCTGTGCTTGTTTCCAGG—--ATCA-——————————————————— TCGGAGCCCCACAGCTTGGCACAGGCTCTCTCA
GGCTCCTGACGCCTGTGCTTGTTTCCAGGAGCATCAGATCCtggtgctgactcggagATcaGaTGCTGCTGACTCGGAGCCCCACAGC
GGCTCCTGACGCCTGTGCTTGTTTCCAGGAGCATC——————— TGCTGCTGCTGACTCGGAGCCCCACAGCTTGGCACAGGCTCTCTCA
GGCTCCTGACGCCTGTGCTTGTTTCCAGGAGCATC———————————————————————— AGCCCCACAGCTTGGCACAGGCTCTCTCA
SDHA Mutations in 66 of 1815 sequences = 3.6%

AACAGCAGACATGTCGGGGGTCCGGGGCCTGTCGCGGCTGCTGAGCGCTCGGCGCCTGGCGCTGGCCAAGGCGGTGAGTCCGTGCCGL
AACAGCAGACATGTCGGGGGTCCGGGGCCTGTCGCGGCTGCTGAGCG———————— CTGGCGCTGGCCAAGGCGGTGAGTCCGTGCCGC
AACAGCAGACATGTCGGGGGTCCGGGGCCTGTCGCGGCT——————— GCTCGGCGCCTGGCGCTGGCCAAGGCGGTGAGTCCGTGCCGC
AACAGCAGACATGTCGGGGGTCCGGGGCCTGTCGCGGCTGCTGAGCGCT---CGCCTGGCGCTGGCCAAGGCGGTGAGTCCGTGCCGL
AACAGCAGACATGTCGGGGGTCCGGGGCCTGTCGCGGCTGCTGAGCGCT————————— GCGCTGGCCAAGGCGGTGAGTCCGTGCCGC

AACAGCAGACATGTCGGGGGTCCGGGGCCTGTCGCGGCTGCTGAGC-CT---CGCCTGGCGCTGGCCAAGGCGGTGAGTCCGTGCCGC

SGCD Mutations in 7 of 2203 sequences ~ 0.3%

AGACATTACTGCCGGGAGTGTTGAGTGAAGGGACCAGGTGGAGATGGTGAGTAATTCCCGGGAGCGAAGCTTGTTCAAGGCCCTGCTC
AGACATTACTGCCGGGAGTGTTGAGTGAAGGGACCAGGTGGAgatGATGGTGAGTAATTCCCGGGAGCGAAGCTTGTTCAAGGCCCTG
AGACATTACTGCCGGGAGTGTTGAGTGAAGGGACCAGGT-—-GAT-GTGAGTAATTCCCGGGAGCGAAGCTTGTTCAAGGCCCTGCTC
AGACATTACTGCCGGGAGTGTTGAGTGAAGGGACCAG————— GATGGTGAGTAATTCCCGGGAGCGAAGCTTGTTCAAGGCCCTGCTC
AGACATTACTGCCGGGAGTGTTGAGTGAAGGGACCA-————————— GGTGAGTAATTCCCGGGAGCGAAGCTTGTTCAAGGCCCTGCTC
AGACATTACTGCCGGGAGTGTTGAGTGAAGGGACCA-————————— GGTGAGTAATT-CCGGGAGCGAAGCTTGTTCAAGGCCCTGCTC
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AT
N24

WT
A8
AT
A3
A9
Y

WT
+3
Ay
A5
A9
A10

x5

x4
x4

x4

x12
x11
x9
%8
2 x7

%2
%2
%2
%2
x1

X6
%2
%2
%2
(A14 +1)

x5
x5
x4
x4
x4

%3
(A10 +1)
(A1 +20)

(A5 +1) x1

x1

x5
x3

(A10+1) x3

%2
%2

x15

x3

(A1 +19)
%2

X2

%2
X2
x1
x1
x1

%2
x1
x1
x1
x1

x1

x1

x1

%2



SLC25A20 Mutations in 12 of 542 sequences = 2.2%
AAGCCAGGACGGCCCGAGAACTGACAGACGGAGTGACAGACGGACTGACCATGGCCGACCAGCCAAAACCCATCAGCCCGCTCAAGAA WT

AAGCCAGGACGGCCCGAGAACTGACAGACGGAGTGACA-——————— GACCATGGCCGACCAGCCAAAACCCATCAGCCCGCTCAAGAA A8 x3
AAGCCAGGACGGCCCGAGAACTGACAGACGGAGTGACAGACG----GACCATGGCCGACCAGCCAAAA-CCATCAGCCCGCTCAAGAA A5 x1
AAGCCAGGACGGCCCGAGAACTGACAGACGGAGTGACAGACG—————————————— GACCAGCCAAAACCCATCAGCCCGCTCAAGAA Al4 x1
AAGCCAGGACGGCCCGAGAACTGACAGACGGAGTGACAGAC-GACTG——————————— CCAcaCAAAACCCATCAGCCCGCTCAAGAA Al2 (A14 +2) x1
AAGCCAGGACGGCCCGAGAACTGACAGACGGAGTGACAGECGG————— CCATGGCCGACCAGCCAAAACCCATCAGCCCGCTCAAGAA A5 (A6 +1) x1
SLC25A4 Mutations in 85 of 1114 sequences = 7.6%
CGAACGGGCTGCCTGCGGGCTGAGAGCGTCGAGCTGTCACCATGGGTGATCACGCTTGGAGCTTCCTAAAGGACTTCCTGGCCGGGGG  WT
CGAACGGGCTGCCTGCGGGCTGAGAGCGTCGAGC———=———=———— TGATCACGCTTGGAGCTTCCTAAAGGACTTCCTGGCCGGGGG Al2 x9
CGAACGGGCTGCCTGCGGGCTGAGAGCGTCGAGCTG————————————— TCACGCTTGGAGCTTCCTAAAGGACTTCCTGGCCGGGGG A13 x7
CGAACGGGCTGCCTGCGGGCTGAGAGCGTCGAGCTGTCACCAtgggTGGGTGATCACGCTTGGAGCTTCCTAAAGGACTTCCTGGCCG +4 x4
CGAACGGGCTGCCTGCGGGCTGAGAGCGTCGAGCTGTCACCA-—————————————— TGGAGCTTCCTAAAGGACTTCCTGGCCGGGGG Al4 x3
CGAACGGGCTGCCTGCGGGCTGAGAGCGTCGA-— - === === === ———————— GCTTGGAGCTTCCTAAAGGACTTCCTGGCCGGGGG A21 x3

SURF1 Mutations in 12 of 310 sequences = 3.9%
CCCGCGGGGCCGGGTGCGATGGCGGCGGTGGCTGCGTTGCAGCTGGGGCTGCGGGCGGCGGGGCTGGGACGGGTGAGCGCCGGGTGCG  WT
CGGG-—————————————— | /e TGCG-——————————————— GGGTGCG Al141 x2
CCCGCGGGGCCGGGTGCGATGGCGGCGGTGGCTGCGTTGCAGCT-GGGCT~---GCGGCGGGGCTGGGACGGGTGAGCGCCGGGTGCG A5 x1
CCCGCGGGGCCGGGTGCGATGGCGGCGGTGGCTGCGTTGCAGCT———————— GGGCtGCGCcGGCTGGGACGGGTGAGCGCCGGGTGCG A8 (A10 +2) x1
CCCGCGGGGCCGGGTGCGATGGCGGCGGTGGCTGCGTTGCAGgtgtagtgGCTtgcaggtgcaggtgtagGtGGCTGCGGGCGGCGGG  +26 (Al +27) x1
CCCGCGGGGCCGGGTGCGATGGCGGCGGTGGCTGCG-TGCAGCTG————— GCGGGCGGC---GCTGGGACGGGTGAGCGCCGGGTGCG A9 x1

SYNE1 Mutations in 15 of 3122 sequences = 0.5%
TTGGTGTTGGCTTCGTGCTTCCGGAGGGACCATGGCAACCTCCAGAGGGGCCTCCCGGTGTCCTCGGGATATCGCCAATGTGATGCAG WT
TTGGTGTTGGCTTCGTGCTTCCGGAGGGACCATGGCAA-——————————— CCTCCCGGTGTCCTCGGGATATCGCCAATGTGATGCAG Al2 x2

TTGGTGTTGGCTTCGTGCTTCCGGAGGGACCATGGCAACCTCCAGAGG---CTCCCGGTGTCCTCGGGATATCGCCAATGTGATGCAG A3 x1
TTGGTGTTGGCTTCGTGCTTCCGGAGGGACCATGGCAACCTCCAGA---GCCTcCCCGGTGTCCTCGGGATATCGCCAATGTGATGCA A2 (A3 +1) x1

TTGGTGTTGGCTTCGTGCTTCCGGAGGGACCATGGCAACCTCCA-——————————— GGTGTCCTCGGGATATCGCCAATGTGATGCAG Al2 x1
TTGGTGTTGGCTTCGTGCTTCCGGAGGGACCATGGCAA-aTC———————— aCTCCCGGTGTCCTCGGGATATCGCCAATGTGATGCAG A9 (A1l +2) x1
TAZ Mutations in 38 of 4160 sequences = 0.9%
CCACAGGCCGGCCCGGGGCGCTGGGAGCGCCGGCCGCGGGCCGGGETGGGGATGCCTCTGCACGTGAAGTGGCCGTTCCCCGCGGTGLCC  WT
CCACAGGCCGGCCCGGGGCGCTGGGA- === === === —————————————— GCCTCTGCACGTGAAGTGGCCGTTCCCCGCGGTGCC A26 x3
CCACAGGCCGGCCC—==——=—————————————————— == ———— GGGGATGCCTCTGCACGTGAAGTGGCCGTTCCCCGCGGTGCC A32 x3
CCACAGGCCGGCCCGGGGCGCTGGGAGCGCCGGCCGCGGGCCGGGT----ATGCCTCTGCACGTGAAGTGGCCGTTCCCCGCGGTGCC A4 x2
CCACAGGCCGGCCCGGGGCGCTGGGAGCGCCGGLCCGLCGGGELCCEEE————————— CTCTGCACGTGAAGTGGCCGTTCCCCGCGGTGCC A9 x2
CCACAGGCCGGCCCGGGGCGCTGGG-GaGCtG————— GGGC---GCctGGGATGCCTCTGCACGTGAAGTGGCCGTTCCCCGCGGTGCC A9 (A13 +4) x2
TBX1 Mutations in 254 of 4843 sequences ~ 5.2%
ACCGGGTGAAGCTTCGCTGGCTGCCAGGATCCCCGGCAGGGATGCACTTCAGCACCGTCACCAGGGACATGGAAGGTGAGCCTCCAGG WT
ACCGGGTGAAGCTTCGCTGGCTGCCAGGATCCCCG————=——=———————— GCACCGTCACCAGGGACATGGAAGGTGAGCCTCCAGG Al6 x16
ACCGGGTGAAGCTTCGCTGGCTGCCAGGATCC——————=——————————————— CCGTCACCAGGGACATGGAAGGTGAGCCTCCAGG A22 x12
ACCGGGTGAAGCTTCGCTGGCTGCCAGGATCCCCGG————————————— CAGCACCGTCACCAGGGACATGGAAGGTGAGCCTCCAGG Al13 x11
ACCGGGTGAAGCTTCGCTGGCTGCCAGGATCCCCGGCAGGGATgcaGCACTTCAGCACCGTCACCAGGGACATGGAAGGTGAGCCTCC +3 x10
ACCGGGTGAAGCTTCGCTGGCTGCCAGGATCCCCGG——=——————————————————— CACCAGGGACATGGAAGGTGAGCCTCCAGG A22 x7
TBX20 Mutations in 553 of 3624 sequences = 15.3%
AGTTCGGACGACCCCGTCCCTGGCCAGGACCGCGTGCTGGGGACCATGGAGTTCACGGCGTCCCCCAAGCCCCAACTCTCCTCCCGGG  WT
AGTTCGGACGACCCCGTCCCTGGCCAGGACCGCGTGC————————— TGGAGTTCACGGCGTCCCCCAAGCCCCAACTCTCCTCCCGGG A9 x48
AGTTCGGACGACCCCGTCCCTGGCCAGGACCGCGTGCTGGGGaccACCATGGAGTTCACGGCGTCCCCCAAGCCCCAACTCTCCTCCC  +3 x29
AGTTCGGACGACCCCGTCCCTGGCCAGGACCGCGTGCTGG——————— GGAGTTCACGGCGTCCCCCAAGCCCCAACTCTCCTCCCGGG A7 x21
AGTTCGGACGACCCCGTCCCTGGC— === === ——=—————————————————— / [ CAA A244 x20
AGTTCGGACGACCCCGTCCCTGGCCAGGACCGCGTGC————————— TGGAGTTCACGGCGT-CCCCAAGCCCCAACTCTCCTCCCGGG Al0 x14
TBX5 Mutations in 266 of 549 sequences = 48.5%
CCTTGCGCGGGCACAGGGCCCTGGGCGCACCATGGCCGACGCAGACGAGGGCTTTGGCCTGGCGCACACGCCTCTGGAGCCTGACGCA  WT
CCTTGCGCGGGCACAGG——==———————————————————————————— / [mmmm e GCC A337 x20
CCTTGCGCGGGCACAGGGCCCTGGGCGCA- === === === =~ ———————————— / [ m CCA A313 x17
CCTTGCGCGGGCACAGGGCCCTGGGCGCA- === === == ==~ ———————————— / [ m CCT A292 x17
CCCA-—————— -~ ———m e / [mmmm e TCT A380 x14
CCTTGCGCGGGCACAGGGCCCTGGGCGCACCATGGCCGACGCAGACG— === ——=———————— / [—————————————— ATC A265 x14
TCAP Mutations in 40 of 3026 sequences ~ 1.3%
CCTGGGAGGGGAGAGAGAATGAGGAGTGATCATGGCTACCTCAGAGCTGAGCTGCGAGGTGTCGGAGGAGAACTGTGAGCGCCGGGAG  WT
CCTGGGAGGGGAGAGAGAATGAGGAGTGATCATGGCTAC——————— CTGAGCTGCGAGGTGTCGGAGGAGAACTGTGAGCGCCGGGAG A7 x11
CCTGGGAGGGGAGAGAGAATGAGGAGTGATCATGGCTACCTCAGAGCTG----GCGAGGTGTCGGAGGAGAACTGTGAGCGCCGGGAG A4 x2
CCTGGGAGGGGAGAGAGAATGAGGAGTGATCATGGCTACCTCAG----GAGCTGCGAGGTGTCGGAGGAGAACTGTGAGCGCCGGGAG A4 x1
CCTGGGAGGGGAGAGAGAATGAGGAGTGATCATGGCTACCTCA-———— GAGCTGCGAGGTGTCGGAGGAGAACTGTGAGCGCCGGGAG A5 x1

CCTGGGAGGGGAGAGAGAATGAGGAGTGATCATGGCTACCTCagaAGAGCTGAGCTGCGAGGTGTCGGAGGAGAACTGTGAGCGCCGG  +3 x1

TGFB3 Mutations in 446 of 3334 sequences ~ 13.4%
TTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCCCAGCTCACACATGAAGATGCACTTGCAAAGGGCTCTGGTGGTCCTGGCC WT
TTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCCCAGCctcaCTCACACATGAAGATGCACTTGCAAAGGGCTCTGGTGGTCCT +4 x16
TTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCC————— CACACATGAAGATGCACTTGCAAAGGGCTCTGGTGGTCCTGGCC A5 x15
TTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCC————————— CATGAAGATGCACTTGCAAAGGGCTCTGGTGGTCCTGGCC A9 x15
TTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCC——————— CACATGAAGATGCACTTGCAAAGGGCTCTGGTGGTCCTGGCC A7 x11




TTCCTCTCCAGGCCTTGCCGTCCCCCTGGCCTCTCTTCCCAGCtcaTCACACATGAAGATGCACTTGCAAAGGGCTCTGGTGGTCCTG

TMEM43 Mutations in 37 of 1524 sequences ~ 2.4%

GGCGGCGGCAGCGAGCCGGGTCCCACCATGGCCGCGAATGTGAGTATCCCCGGGCCAGCCGGGCCACACCCAGGCTTCCCCGTCGLCC
GGCGGCGGCAGCGAGCCGGGTCCCACCATGGCCGCGAATGTGAGTATCCCC—————— GCCGGGCCACACCCAGGCTTCCCCGTCGCCC
GGCGGCGGCAGCGAGCCGGGTCCCACCATGGCCGCGAATGTGAGTATC——--GGCCAGCCGGGCCACACCCAGGCTTCCCCGTCGCCC
GGCGGCGGCAGCGAGCCGGGTCCCACCATGGCCGCGAATGTGAGT-TCC----GgCAGCCGG--CACACCCAGGCTTCCCCGTCGCCC
GGCGGCGGCAGCGAGCCGGGTCCCACCATGGCCGCGAATGT ——————————————— AtCCGGGCCgACACCCAGGCTTCCCCGTCGCC
GGCGGCGGCAGCGAGCCGGGTCCCACCATGGCCGCGAATG————— AT-———————— tGCCGGGCCACACCCAGGCTTCCCCGTCGCCC

TMPO Mutations in 118 of 2337 sequences ~ 5%

GTGGGGAGGGGGCTTCGCAGATCCCCGAGATGCCGGAGTTCCTGGAAGACCCCTCGGTCCTGACAAAAGACAAGTTGAAGAGTGAGTT
GTGGGGAGGGGGCTTCGCAGATCCCCGAGATGCCGGAGTT—————————— CCCTCGGTCCTGACAAAAGACAAGTTGAAGAGTGAGTT
GTGGGGAGGGGGCTTCGCAGATCCCCGAGATGCCGGAGTTCCT----GAaCCCTCGGTCCTGACAAAAGACAAGTTGAAGAGTGAGTT
GTGGGGAGGGGGCTTCGCAGAT——————————————————————————— CCCCTCGGTCCTGACAAAAGACAAGTTGAAGAGTGAGTT
GTGGGGAGGGGGCTTCGCAGATCCCCGAGATGCCGGAGTTCCTG————— aCCCTCGGTCCTGACAAAAGACAAGTTGAAGAGTGAGTT
GTGGGGAGGGGGCTTCGCAGATCCCCGAGATGCCGGAGTTC————— tGAaCCCTCGGTCCTGACAAAAGACAAGTTGAAGAGTGAGTT

TNNC1 Mutations in 243 of 3354 sequences = 7.2%

TGGCAACCCCAGCAAGCTGTCCTGTGAGCCGCCAGCATGGATGACATCTACAAGGCTGCGGTGAGGGACAGGGCTGGGTAGGGCTGGG
TGGCAACCCCAGCAAGCTGTCCTGTGAGCCGCCAGCAT——————————————— GGCTGCGGTGAGGGACAGGGCTGGGTAGGGCTGGG
AGCC————————————— === ——— / [mmmm e —— AGGCTGCGGTGAGGGACAGGGCTGGGTAGGGCTGGG
TGGCAACCCCAGCAAGCTGTCCTGTGAGCCGCCAG——=———————————— CAAGGCTGCGGTGAGGGACAGGGCTGGGTAGGGCTGGG
TGGCAACCCCAGCAAGCTGTCCTGTGAGCCGCCAGCATGGatgacATGACATCTACAAGGCTGCGGTGAGGGACAGGGCTGGGTAGGG
TGGCAACCCCAGCAAGCTGTCCTGTGAGCCGCCAGCAT———————————————— GCTGCGGTGAGGGACAGGGCTGGGTAGGGCTGGG

TNNI3 Mutations in 47 of 2759 sequences ~ 1.7%

TCGCCCTGCCTCCTGCCATTCCCGGCCTGAGTCTCAGCATGGCGGATGGGTGAGTGATGCCCCAAGGCAGTGGGAGTTGGGGGCGACC
TCGCCCTGCCTCCTGCCATTCCCGGCCTGAGTCTCAGC——————— ATGGGTGAGTGATGCCCCAAGGCAGTGGGAGTTGGGGGCGACC
TCGCCCTGCCTCCTGCCATTCCCGGCCTGAGTCTCAGCATGGCcggaCGGATGGCGTGAGTGATGCCCCAAGGCAGTGGGAGTTGGGGGC
TCGCCCTGCCTCCTGCCATTCCCGGCCTGAGTCTCAGCATG—————— GGaTGAGTGATGCCCCAAGGCAGTGGGAGTTGGGGGCGACC
TCGCCCTGCCTCCTGCCATTCCCGGCCTGAGTCTCAGC——————— ATGGGTGAGTGATG-CCCAAGGCAGTGGGAGTTGGGGGCGACC
TCGCCCTGCCTCCTGCCATTCCCGGCCTGAGTCTCAGCAT———————— GGTGAGTGATGCCCCAAGGCAGTGGGAGTTGGGGGCGACC

TNNT2 Mutations in 67 of 510 sequences * 13.1%

CCTTTGTACCTGCACTGACTTTTTTCTCCTTTTGGAGGGAGAGCAGAGACCATGTCTGACATAGAAGAGGTGGTGGAAGAGTACGAGG
CCTTTGTACCTGCACTGACTTTTTTCTCCTTTTGGAGGGAGagcAGCAGAGACCATGTCTGACATAGAAGAGGTGGTGGAAGAGTACG
CCTTTGTACCTGCACTGACTTTTTTCTCCTTTTGGAGGGAGAGCAGA-—————————— GACATAGAAGAGGTGGTGGAAGAGTACGAGG
CCTTTGTACCTGCACTGACTTTTTTCTCCTTTTGGAGGGAGAGCAGA-———————— CTGACATAGAAGAGGTGGTGGAAGAGTACGAGG
CCTTTGTACCTGCACTGACTTTTTTCTCCTTTTGGAGGGAG—-—--cAGACCATGTCTGACATAGAAGAGGTGGTGGAAGAGTACGAGG
CCTTTGTACCTGCACTGACTTTTTTCTCCTTTTGGAGG——————— GAGACCATGTCTGACATAGAAGAGGTGGTGGAAGAGTACGAGG

TPM1 Mutations in 188 of 2913 sequences = 6.5%

TGCTGCAGCCCCAGGGCCCCTCGCCGCCGCCACCATGGACGCCATCAAGAAGAAGATGCAGATGCTGAAGCTCGACAAGGAGAACGCC
TGCTGCAGCCCCAGGGCCCCTCGCCGCCGCCACCATG—————————————— GAAGATGCAGATGCTGAAGCTCGACAAGGAGAACGCC
TGCTGCAGCCCCAGGGCCCCTCGCCGCCGCCACCATG————————————————— GATGCAGATGCTGAAGCTCGACAAGGAGAACGCC
TGCTGCAGCCCCAGGGCCCCTCGCCGCCGCCAC—————=—————— CAAGAAGAAGATGCAGATGCTGAAGCTCGACAAGGAGAACGCC
TGCTGCAGCCCCAGGGCCCCTCGCCGCCGCCACCATGGAC——————————— GAAGATGCAGATGCTGAAGCTCGACAAGGAGAACGCC
TGCTGCAGCCCCAGGGCCCCTCGCCGCCGCCACCATG——————————— GAAGAAGATGCAGATGCTGAAGCTCGACAAGGAGAACGCC

TTN Mutations in 28 of 3899 sequences = 0.7%

CTAATTTATTTTCTCTTCTTTTTCAGAGTGCCTAGAAAGATGACAACTCAAGCACCGACGTTTACGCAGCCGTTACAAAGCGTTGTGG
CTAATTTATTTTCTCTTCTTTTTCAGAGTGCCTAGAAAGATG----tTCAAGCACCGACGTTTACGCAGCCGTTACAAAGCGTTGTGG
CTAATTTATTTTCTCTTCTTTTTCAGAGTGCCTAGAAAGATGacaACAACTCAAGCACCGACGTTTACGCAGCCGTTACARAAGCGTTG
CTAATTTATTTTCTCTTCTTTTTCAGAGTGCCTAGA-———————————— AAGCACCGACGTTTACGCAGCCGTTACAAAGCGTTGTGG
CTAA————————— ===~ ——— ACAACTCAAGCACCGACGTTTACGCAGCCGTTACAAAGCGTTGTGG
CTAATTTATTTTCTCTTCTTTTTCAGAGTGCCTAGAAAGATGACA---CcAGCACCGACGTTTACGCAGCCGTTACAAAGCGTTGTGG

TTR Mutations in 187 of 6549 sequences = 2.9%
TCACAGAAGTCCACTCATTCTTGGCAGGATGGCTTCTCATCGTCTGCTCCTCCTCTGCCTTGCTGGACTGGTATTTGTGTCTGAGGCT
TCACAGAAGTCCACTCATTCTTGGCAGGATGGCTT——————————— CTCCTCCTCTGCCTTGCTGGACTGGTATTTGTGTCTGAGGCT
TCACAGAAGTCCACTCATTCTTGGCAGGATG————————————~— GCTCCTCCTCTGCCTTGCTGGACTGGTATTTGTGTCTGAGGCT
TCACAGAAGTCCACTCATTCTTGGCAGGATGGCTTCTCAT--———- CTCCTCCTCTGCCTTGCTGGACTGGTATTTGTGTCTGAGGCT
TCACAGAAGTCCACTCATTCTTGGCAGGAT ———————————————— CTCCTCCTCTGCCTTGCTGGACTGGTATTTGTGTCTGAGGCT
GGCA-—————————————— ) [ AT—————m e CTGGTATTTGTGTCTGAGGCT
TXNRD2 Mutations in 6 of 1044 sequences = 0.6%
CCCCACGACGATGGCGGCAATGGCGGTGGCGCTGCGGGGATTAGGAGGGCGCTTCCGGTGGCGGACGCAGGCCGTGGCGGGCGGGGTG
CCCCACGACGATGGCGGCAATGGCGGTGGCGCTGC--GGAT————— aGGCGCTTCCGGTGGCGGACGCAGGCCGTGGCGGGCGGGGTG
CCCCACGACGATGGCGGCAATGGCGGTGGCGCTGC--GGAT————— aGaCGCTTCCGGTGGCGGACGCAGGCCGTGGCGGGCGGGGTG
CCCCACGACGATGGCGGCAATGGCGGTGGCGCTGC-—-GATTAG—————— aCTTCCGGTGGCGGACGCAGGCCGTGGCGGGCGGGGETG
CCCCACGACGATGGCGGCAATGGCGGTGGCGCTGC——-GAT————— aGaCGCTTCCGGTGGCGGACGCAGGCCGTGGCGGGCGGGGTG
CCCCACGACGATGGCGGCAATGGCGGTGGCGCT——————————————— GCGCTTCCGGTGGCGGACGCAGGCCGTGGCGGGCGGGGTG
VCL Mutations in 52 of 4159 sequences ~ 1.3%
ACTTCTCTGTCGCCCGCGGTTCGCCGCCCCGCTCGCCGCCGCGATGCCAGTGTTTCATACGCGCACGATCGAGAGCATCCTGGAGCCG
ACTTCTCTGTCGCCCGCGGTTCGCCGCCCCGCTCGCC———————— GCCAGTGTTTCATACGCGCACGATCGAGAGCATCCTGGAGCCG
ACTTCTCTGTCGCCCGCGGTTCGCCGCCCCGCTCGCCGCC————— GCCAGTGTTTCATACGCGCACGATCGAGAGCATCCTGGAGCCG

ACTTCTCTGTCGCCCGCGGTTCGCCGCCCCGCTCGCCGCCG———————————— aTCATACGCGCACGATCGAGAGCATCCTGGAGCCG

+3

WT
N9
Y
A\y
Al4
Al4

WT
A10
N4
N27
A5
A5

WT
ALS
A21
ALS
+5
AlG

WT
A\y
+4
N9
A8
A8

WT
+3
A10
A8
JAYS
AT

WT

Al4
AL17
Al2
A1l
A1l

WT
oY
+3
Al3
A38
A3

WT
A1l
Al4
N9
Al6
Al2

WT
AT
AT
A9
A8
Al5

WT
A8
A5
Al2

x7

x1
x1
(A8 +1)

x1

(A16 +2) x1
(A15 +1) x1

x5
(A5 +1)
x3
(A6 +1)
(A7 +2)

x15
8 x9
%8
x5
x4

x10
x3

x3
%2

x5
x3
%2
(A5 +1)
%2

X6
x5
x5
x4
x4

(A5 +1)
x3
%2
%2
(A4 +1)

x32
%27
X6

x5
4 x3

(A8 +1)
(A9 +2)
(
(

x1

x7
x4

A10 +1)
A10 +2)

%3

%2
%2

%3

%2

%3

x1

x1

x1
x1
x1

(A13 +1) x3



ACTTCTCTGTCGCCCGCGGTTCGCCGCCCCGCTC————===———— GCCAGTGTTTCATACGCGCACGATCGAGAGCATCCTGGAGCCG
ACTTCTCTGTCGCCCGCGGTTCGCCGCC——====—===————— ATGCCAGTGTTTCATACGCGCACGATCGAGAGCATCCTGGAGCCG
ZASP Mutations in 14 of 453 sequences ~ 3.1%

ACCCTCTCTACCCTTTGTCTGCAGAGGCGGCCGCTGACAGCACCAGCATGTCTTACAGTGTGACCCTGACTGGGCCCGGGCCCTGGGG
ACCCTCTCTACCCTTTGTCTGCAGAGGCGGCCGCTGA-————— CAGCATGTCTTACAGTGTGACCCTGACTGGGCCCGGGCCCTGGGG
ACCCTCTCTACCCTTTGTCTGCAGAGGCGGCCGCTGACAGCAC-—--CATGTCTTACAGTGTGACCCTGACTGGGCCCGGGCCCT-GGG
ACCCTCTCTACCCTTTGTCTGCAGAGGCGGCCGCTGACAG--CCAGCATGT——————— aGTGACCCTGACTGGGCCCGGGCCCTGGGEG
ACCCTCTCTACCCTTTGTCTGCAGAGGCGGCCGCT———=-——————————————————— / [mmmm e —— GGA

ACCCTCTCTACCCTTTGTCTGCAGAGGCGGCCG—————————————————— CTTACAGTGTGACCCTGACTGGGCCCGGGCCCTGGGG

A1l x2

AlS5 x2

WT

A6 x4

A4 x1

A9 (A10 +1)
A230 x1
A18 x1

x1



Online Table III. Predicted off-target loci in TNNT2-KO and DCM-KO 1PSC clones

GENE PCR PRIMERS AMPLICON

(bp)
FW: GTGGCACAGCAGACTTACAGG
LR RV: GCAGCCTGATATATCCCCTTCC 2l

ZNF10 FW: GCCTTCATCAGAGATTTGACCCC 345
RV:  GAGGCAGAGAACCTCCAGATAAAG

ORCA FW: GCCAGACAGTGAGAAAGATGCAG 578
RV: GGAAGCCTTGCTGGTAACATAGTC

FW: CCCCATGGTTAGCTGGAAAATGGA
CDC208 RV: GTAGGGGAACTGGTGTGCTACT 520

FW: GGATGCGCCACAGAATTGGG
VAMP2 RV: TCTCCAGGACTATTGAGCCCAG 326

FW:  AGAAGGGGTGCAGGTGTACTC
CABLESI RV: ACTGTCGCGATACGGCAGCA 328

FAT3 FW: CGCCTTGTGAGATTTTTTCCCTGG 332
RV: CCTTGCTCAAGGTCAGCTGTATC

FW: TCCTTCCCGGCCTTGCTGTA
CIZ0RFsSI RV: TGCCCATTCAGAGCAGACGC 328

FW: CAGGCATCAAGTTGGTCGTGCA
PCDHIS RV: TCCTTCTGCCTGTCCCCTTC 341

FW: CATCCATGCCTCCAACCCAC
ATXN7L2 RV: CGTTAAATGCAAGTGCGGGGAATG 332

FW: CATAATGGGGACTTCCGTGGG
PCID2 RV: GCTTGACCTTCGAGTGTTTGCC 492

PVRLI FW: GGAGAGCGAGACTCTGTCTCA 332
RV:  GCTGGGGAGGCAATAGGTATG

FW: GTAAAGCTGGCTCCTGTGGC
SDCCAGS RV: GACTTCCTGCCAGCATGGTG 338

FW: GGGAGAAGAAGAAGAGGAAGAGG
KCNN3 RV: CTCCTCCTCCTTTTCATCATCGTC 335

FBL FW: TTTCAGGTCCTGGAGCTTTTGGG 328
RV: TAGGAGATGGTGTGGTGGACCAG

FW:  AGGTGGTAAGTGGAGGGGGA
WFDC2 RV:  GGCTCAGAGAGGTAAACAACATGC 339

FW: CTGCCTCTCTGAGTGTTAACTTCC
RNASEH2B RV: CTGGTGAAACGACGTGGTAGC 331

FW: CAGTTGACCCTTGAGCCATGTTAG
ZNF667 RV: GGTCACCTTACTGACACCTAAGC 363

PZP FW: GGGCATGAGGCTTGTTGTTCTTTG 377
RV: GGCCAAAGCGCAGAAAGCAG

FW: GCATGGCAGTATAGAATTCCTGGG
CASP12 RV:  GAGAAGCTGAAGGATGCAGGG 377

FW: GGAGCCAGCGAGAATTAAAAGGG
BARX2 RV: ACAGGCAGGCTTTCCAGGCA 340

FW: CGTGTGCCATGTTCATGCTTTCC
ERMN RV: CTCAGCCTGTTTCTTCCAGTGC 371

FW: CTGCTATGCCTGTAGGGGTTG
CNTN4 RV: CCAGCCATCCCATTACTGGGT 359

NEFM FW:  GGTTTTTGGGGGACTACATGCAC 335
RV: GGTACCCCCCCAAATTTAAAGAGG




Online Table IV. Predicted off-target loci in TBX5-KO clones

GENE PCR PRIMERS AMPLICON
(bp)

PRKCE FW: CAAACCAGCTTCGCTTGGTTCTGA 418
RV: CAACCTTGAGCTCGGACCAAAAGA

RMNDS5A FW: CTGTGCTAGCTAATCCAGTCTGC 412
RV: CCAGTTGAGAAAGGTTCCTCCAAG

SNAR-E FW: GAAGGGCTGGGATTACAGGC 325
RV: TGACCATGTGATCCATCATGGGG

TBPLI FW: CTAACGCCAGGGGCTTCTGA 377
RV: AAGGATGGGAGTGGGAGAGG

PTPRU FW: CAGCAGGAACAAAGAGGCTAAGG 326
RV: GAAAAGGGTGAGCTGGCCTG

MCF2L FW: TAGGCAGGGACCCTCCATAC 346
RV: ACCCTCAGGCTCTCAGAGTC

ZC3H3 FW: GCCCATCAACTGAGGTGGAG 326
RV: GGCTGTGGCTGATTCCAGCA

ZC3H3 FW: CCCATCAACTGAGGTGGAGAC 326
RV: TGGCTGTGGCTGATTCCAGCA

ARHGEFI10 FW: ACAGAGCCTCTCCCTAGGTG 326
RV: CAGAACCCAGCCATTCAGCTGAAG

TOP3B FW: AGCTCTTGAGCCACGGGTGA 331
RV: TCAGCATCTTGTGCCCAGCG

ZNF692 FW: ATACTTGCTGTCTCCACTCTGCC 327
RV: ATGGGTGGTGTTTAGAGCCATGAG

TRPM1 FW: CAATGCCTGGCAGACAGCCT 336
RV: AGAATTCCGGCCACGTAGCAC

ASIC? FW: CAGGATGATCTCCATCTCCTGAC 330
RV: CAAGCCTCAGTTTCCTCGTGTG

TSPEAR FW: GAAGCAAGGCTCTGGGAGGA 357
RV: TTCCTCCCAGAGCCCTGCTT

DAGLA FW: CACTGTGCTCCTTCAGACGG 328
RV: AGTTAAGGGTGGGGTGGTGG

SFMBT? FW: TTTTGCAGGGGATGGAAAGGGAG 328
RV: TCTTGGCCTCTTCTTTGCCCTG

ANGPTI FW: CACCTGGTATTCATAGAGGCCC 406
RV: GGAAGTTATCCTGGCAGTGCTAG

Cllorf87 FW: CCCCCGAAAAGGCAACACAC 367
RV: GCCTTGGGCCCAATTCAATTCC

ABRACL FW: GGCTGAAGTTCAGTGGCATGATC 350
RV: GGGTTCAAGCAATTCTTCTGCCTC

MSI2 FW: TCTCTGTGGATTGGGTGAGAGG 325
RV: ATAGGATCTCACCGTGTTAGCCAG

LYS86 FW: GGCCTTGCTAGGATTAGAACTCAC 330
RV: GGGAGCATGTTAGACTCAGCG

ADAM20PI FW: GGAAACTGCCAAGGCTTGGG 417
RV: GGTCTCAGATGGAGATGAGGAAC

BCKDHB FW: AAGCCTCTCCCTCTCAGCCT 375
RV: AACTGGCTTATCTCTTCTCCCTCC

NTHLI FW: CAGCACCTGTCTCTGAGTGG 345

RV: CCCTGTCTTTCAGAGCAAGGTG




Online Table V. Characterization of action-potentials recordings from isogenic WT and TBX5KO
iPSCs-derived cardiomyocytes. Results are provided as mean + SD. Maximal diastolic potential (MDP; mV),
action potential amplitude (APA; mV), overshoot (mV), upstroke velocity (V/sec), and action potential duration
(APD)50, APD70 and APD90 (the time intervals required to reach 50%, 70% and 90% of repolarization).

WT-CMs

Ventricular (n=18)

Atrial (n=4)

TBXSKO-CMs

Ventricular (n=16)

Atrial (n=3)

MDP (mV)

APA(mYV)

Overshoot (mV)
Upstroke Velocity (mV)
APDS0 (mV)

APD70 (mV)

APD90 (mV)

Cycles per minute

-62.5+£6.1
113+£7.9
50.5+7.1
13.6 £3.8
263.4 + 80.7
308.2 +£96.5
337.5+103.6
53.9+18.5

-60.3 £ 3.8
103.8+13.2
39.2+10
19.3£8.2
159 + 58.7
190.6 = 70.7
226.2 + 88.5
55.8+£33.4

-63.1 +4
112.6 £ 6.8
494+73
13+3.5
297.6 £99.9
353.4+111.2
384.4+114.9
51+20.3

-60.2+4.7
102.2+ 6.9
42 +3.7
12.2+4.1
153.8£35.2
223.6+434
270 £49.8
51.6 £8.3






