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Table S1. List of 197 cancer-associated genes

ABL1 DKK3 JAK2 PTPN11  VIM
ACN9 DLD JAK3 RB1 WTH
ACVR1B DMBT1 KDR REEP5 WTS
AKT1 DNMT3A KIT RET XRCCH1
ALK DPYD KRAS RNF139  ZNF135
APC EGF KRT20 RNF2
ARHGEF2 EGFR MAGI1 RPS15

ARID1A  EGRS3 MAP2K4  RUNX1

ASXL1 EIF4G2 MEN1 SCLCAH

ATM EML4 MET SDHA

ATRX ENO1 MGMT SDHAF1

BAG3 ENO2 MIB1 SDHAF2

BAI3 ERBB2 MKI67 SDHB

BAP1 ERBB3 MLH1 SDHC

BCAN ERBB4 MPL SDHD

BCL2 ERG MSH2 SELT

BRAF EZH2 MSH6 SETD2

BRCA1 F10 MUCH1 SLC38A1
BRCA2 FAM123B MUC17 SLC6A2

CA12 FBXW7 MUC2 SLTM

CA9 FGFR1 MUCS3A SMAD4

CALU FGFR2 MUTYH SMARCA4
CARD11  FGFRS3 MVP SMARCB1

CBL FH MYC SMO

CCND1 FHIT MYD88 SMOX

CD34 FLCN NAT1 SMUGH1

CDC73 FLT3 NAT2 SOCSH1

CDH1 FOXL2 NES SRC

CDK4 FZR1 NF1 SST

CDKN2A  GATAT NF2 STCH

CDX2 GATA2 NOTCH1  STKi1
CEACAM7 GATAS NOTCH2 SUFU

CEBPA GFAP NPM1 SYP

CES3 GNA11 NRAS TCF7L2

CHDM GNAQ PBRM1 TET2

CRLF2 GNAS PCNA TFE3

CSF1R GRP PDGFRA TFEB

CSF3 GSTM1 PDZD4 TMEM97
CTNNA1  HIVEP3 PGR TNFAIP3
CTNNB1  HNF1A PHOX2B TNFSF13

cuL2 HRAS PIK3CA  TP53

CYLD IDH1 PMS2 TPD52L2
CYP1A1 IDH2 PPP2R1A TPM4

DAXX IFNA1 PRCC TSC1

DCC IGKV1D-43 PRKAR1A TSC2

DES IL2 PTCH1 TSHR

DIRASH1 ITGB5 PTEN TYK2

DIRC2 JAK1 PTGS2 VHL
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Tl GTP-
(cosMoges4;s121913 linding
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1010016 _|TC P53 fenrt7  rs7esse T |a 0333 |Missense |M133K ENSTO0000269305 |5 [393 |cosm4s7e0s o Jdamaging _|(1), No
1010018 _|AB RUNXT_[chr21 ss171607 |G |A 0284 |Nonsense |R320* 180 |8 |480 |cosm41699 No
Tirame
1010018 _|AB TET2  fohra 106156391 _|TAGA [T 0243 |deletion _|E452 del 3 |0z [Confirmed
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[Spice site
1010089 _|TC BAP1  |chia lsea43720 c o 0.421___|donor 2 |2 [Confirmed
1010089 _|TC BRCA2 |ohr1s  |scotzass A [T 0266 |Missense |E1335V 11 Josts 001 |damaging Ps1s87 N
Frameshift
1010089 _|TC PBAMI [ohra soseeees |G |GA .49 insertion_|L1494 fs ENST 27 |rese |Confirmed
P53, DNA-
lbinding_domain _
(1),p53-
like_transcription
_factor, DNA-
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ltype_transcriptio
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(COSM99020;75115406 linding_domain_(3 E9PFT5,P04637,Q1MSWB,E7E
1010089 |TC P53 fent7  rs7rsss o T 0.447 __|Missense |R248Q ENST00000269305 393 |so 001 |damaging (1), lax7 [Confirmed
[Spice site
1010108 _|1C ovio  fenrte  |sost1siss |G o 0.787 _|acceptor 1569 |11 |os6 [Confirmed
ICACA Frameshift
1010103 [1C TET2  fonra 06197112 |AATTA|C 0256 |deletion L1816 D1821 del|ENST00000518257 |11 [2023 [Confirmed




1010108 _|TC TET2  fohra 106183006 |G |1 o.471 ENST0000513237 |8 |2023 _|cOSM87147 [Confirmed
1010109 _[TC. [ASXLT __|chr20 31022297 _[C A 0.279 [C594" 13 1541___|COSM110708 [Confirmed
|3
|kinase,_accesso
Iry__(PIK)_domain
ICOSM763;rs10488600 |(3),Armadillo-
1010109 [TC PIK3CA  [chr3 178936091 |G A 0.19 [Missense [E545K 10 1068 3 0 [damaging ltype_fold_(1), P42336 [Confirmed
Frameshift
1010112_|1C MENT Jehrit 64577330 A |ATC  |o381 |insertion sgafs 3 lets [Confirmed
1010137 [TC ISETD2 chr3 47158121 c G 0.61 [Missense  [M15261 4 2564 0 [damaging AWS_(2), [F2Z317,Q9BYW2 IND
1010137 _[TC [SETD2__ o3 47164736 |G__[C 0637 |Missense |E464Q B |eses 0 Joenign [F27317,Q9BYW2 ND
1010137 _|1C sETD2_fohra 47162075 ¢ |T 0726 |Missense |D1351N 3 |eses 021 |benign Foz317,q9BYW2 [Confirmed
[DEAD-
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B - |4,B1ABZ5,B4EOF1,A7E2E1,P515
1010137 [TC ISMARCA4 [chr19 11132513 c T 0.392 [Missense _[T910M 19 1679 |COSM88025 0 [damaging related_(1), 32 |Confirmed
IP53,_DNA-
lbinding_domain_
53-
like_transcription
factor,_DNA-
lbinding (1),p53/
IRUNT-
type_transcriptio
In_factor, DNA-
Ibinding_domain_|P04637-2,P04637-
1010137 [TC [TP53 chr17 7577093 c G 0.8 [Missense _|R282P 8 393 |COSM44306 0 [damaging (1), P04637,Q1MSW8 |Confirmed
lcaccTa Frameshift
1010144 [TC BAP1 chr3 52438585 C IGC 0.389 linsertion  |A378TW fs [ENST00000460680 |12 729 |Confirmed
ITGAA Inframe
1010144 [TC KIT chrd. 55593589 IGTAC |ATG 0.311 |deletion [553YEVQ556 del 1 976 Kinase domain |Confirmed
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Ibindingftriple_fun
terminal _(2),Arm
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1010148 [TC INF1 [chr17 29652841 c G 0.161 [Missense |F1613L 37 2839 0.4 [damaging ltype_fold_(1), |Q59FX3,P21359-2,P21359 IND.
[Armadillo-
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1010153 _|TC ASXLT _foh20 [st022615 [T 0231 |Nonsense |v700" 13 |1sa1  |cosmitass7a [Confirmed
Frameshift
1010153 |TC DNMT3A |chr2 25458691 [TC |T l0.268 deletion _|F827 fs [ENST00000321117 [22  |912  |COSMS3096 |Confirmed
1010153 _|1C DNMT3A_[chr2 254066 T |o 0226 |missense Y6830 17 [17__Jo12 001 [damoging [Q9veK1 EoPEBS [Confirmed
1010153 _|TC P53 o7 [7s7eses Ja [T 0541 |Nonsense |C135° 9305 |5 [393 __|cOSMa4319 [Confirmed
1010168 |B1 |ASXL1 chr20 31022782 A c 0.194 [Missense _|D756A 13 1541 0.53 |benign |ABNIZ6,Q8IXJ9 IND
1010168 |B1 PDGFRA _[chr4 55156653 c A 0.2 INonsense |Y1018* [ENSTC 22 1089 IND
Frameshift [ENST00000304494
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1010184 |B3 PTGS2 chr1 186643487 |A G 0.161 |Stop codon |'605Q 10 |604 IND
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1010198 |TC EmL4 lehr2 42500964 |T c 0.321 Missense _|Y276H [ENST00000401738 |9 l992 0.18 |damaging __|like_(1), |BSMCW9,Q9HC35 IND
Frameshift
1010198 _|TC FLON  [en7 17119708 |16 |1 0208 |deletion _|H42ts 85071 11 [579  |rs80338683 No
1010198 _|TC MLt fenis s7osotes |6 [T 0.442 _ |Nonsense |E629" ENST00000231790 |16 |756 No
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Framesnift
1010198 |TC TPs3 fohri7 7573043 |G |T 0.333 deletion G361 fs 10 |30 D
1010198 _|TC TSC1___johrg 135798764 | [T 0414 |Missense |R160H 3 1164 o |damaging ND
1010198 _|TC xRCC1 _fohrig 44057594 & |a l0.286 [Missense _|P187L 3 /633 015 |damaging [F5HBD7,P18887 ND
pice STe
1010201 _|TC DNMT3A [chr2 25457200 o |T l0.407 lacceptor 117 |23 |o12 [Confirmed
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1010217 _|TC BRCA2 _|chri3 s2907420 |G oA 0.494 insertion 1605 fs 10 |34 |Confirmed
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Framesnift
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1010224 |TC i lehra [sssea01s _|a |7 0.247 Missense _|G601wW [ENST00000288135 |12 |976 [damaging _|main_(1), IDSMAVs P10721-2,P10721 [Confirmed
[COSM1367318;rs1378
1010232 _|TC RB1 lchr13. 49039374 |c |1 l0.568 INonsense [R787* [ENST00000267163 [23  |928  [53293 ND
1010257 _|TC DNMT3A |chr2 25463515 |G |A l0.362 Missense _|L723F 17 18 |o12 o |damaging lQoveK1,E9PEBS ND
IHelicase,_C-
terminal (1),No [B1A826,81A824,81A827,Q9HBD
1010257 |TC |smaRCA4 [ehrtg 11144122 |G [T 0.38 [Missense _|D1235Y 26 |1679 _|cosM1194749 o damaging _|ne 4,81A875 BAEOF1,P51532 None |ND
lp53, DNA-
lbinding_domain
P53
like_transcription
| factor, DNA-
lbinding (1),p53/
RUNT-
type_transcriptio
In_factor,_DNA-
co i lbinding_domain_|P04637-2,P04637-
1010268 |TC TPs3 fehr17 7577094 |G |a o816 |Missense _|R282w 8 303 |74 o Jdamaging__|(1), 3.P04637.Q1MSW8 [Confirmed
1010204 |TC BAP1  |ehia 52437479 A |AG l0.933 Frameshitt i|GS60 fs 13 |r29 ND
1010204 |TC KIT lehr4. 55593666 [TGAT |T 0.273 D579 del ENST 11 |ore  |cosmzssies [Kinase domain ND
1010208 |TC TPs3 _fohr17 7579426 |cc o 0.193(0.30) |Frameshift (P87 fs ENST 4 ) |Confirmed
1010304 _|TC BAP1  [ehra 52440358 | |cCAT o192 Inframe inse|M2311W ins o 729 ND
Wilm&apos_(1)s
| tumour_protein, [P19544-8,P19544,P19544-
1010336 _|TC wr lehri1 sea21519  |c |1 l0.265 [Missense _[T200M ENST s 517 |cosmissea: o |damaging _|_N-terminal (1), |7,B3KSAS,P19544-6 ND
1010358 |TC BAP1 e 52440906 |G |T l0.354 INonsense |E200° [ENST00000460680 |8 729 |Confirmed
lcosMm1314729;rs1219
1010363 |TC [CDKN2A _fohro 21971120 |6 |1 o.818 INonsense |R80" 2 173 [13388 ND
[GCTG [(67EAASGF672
1010363 _|TC cvip  fohrie 50820823 |CATC |G 0.36 Frameshift cdel 1559 14 |956 |Confirmed
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lassociated_prote
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1010376 _|TC oD fehrie 50783936 |G |T l0.809 [Missense _|R109S 1559 |4 956 o ldamaging _|rich_domain_(1), [2,Q9NQC7 |Confirmed
[GGCA
1010380 _|TC BAP1  |chia 52441450 [T |G l0.761 Frameshift c[132GN133 del 3 729 ND
co [Protein_kinase-
1010380 |TC KIT lehra. jssse3ee1 [T o l0.434 [Missense _|L576P [ENST 11 loze |13 |damaging _|iike_domain (1), [D5MAV8,P10721-2,P10721 ND
[ND, not done;AA, amino acid;Tc, thymi i Teotide; TNEC, thymic ; ref nt, reference nucleotide; AA, amino acid; ID, number; pPh2, polyph

[Ex, exon; del, deletion; ins, insertion; *, stop codon; s, frameshift




Table S3. Summary of CYLD somatic variations in thymic carcinomas

Sample ID| Positions| Refnt [Change nt Effect AA Transcript Ensembl [AA Length]| Sift score Source
on chr 16 Change ID
1010056 50815317 CTT C Frameshift deletion L560 fs ENST00000311559 956 this study
1010103 50815156 G C Splice site acceptor ENST00000311559 956 this study
GCATCAG 667EAASG

1010363 50820823 GATTT G Frameshift deletion F672 del ENST00000311559 956 this study
1010376 50783936 G T Missense R109S ENST00000311559 956 0 this study
P-Thy002 50784106 A G Missesense E166G ENST00000569681 956 0.002 Nature Genetics
P-Thy002 50826571 A T Missesense I1584F ENST00000568704 956 0.005 Nature Genetics
P-Thy002 50828337 A G Missesense D710G ENST00000568704 956 0.197 Nature Genetics
N-ThyO11 50813914 C T Nonsense Q490X ENST00000566206 956 Nature Genetics
N-Thy004 50818352 CT -CT Frame shift indel G462fs ENST00000568704 956 Nature Genetics

ref nt, reference nucleotide; AA, amino acid; ID, idenfication number.

Nature Genetics, 46, 8, 844-9, 2014




lbe 5. Genes with somatic mutalions organized info cancer-associated core pathways
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Table S5. Pathway enrichment scores

| Pathway | Significant g-value p-value

Chromatin Modification TRUE 2.86E-17 6.78E-18
DNA Damage Control TRUE 2.57E-11 1.22E-11
PI3K TRUE 1.43E-09 1.02E-09
RAS TRUE 1.49E-09 1.42E-09
Apoptosis TRUE 1.02E-07 1.21E-07
APC TRUE 1.02E-06 1.45E-06
Transcriptional Regulation TRUE 0.010291726 0.019554279
STAT TRUE 0.010291726 0.019554279
MAPK FALSE 0.350877193 1
TGF-b FALSE 0.350877193 1
NOTCH FALSE 0.350877193 1
HH FALSE 0.350877193 1

g values were calculated from the empirical p values of bootstrap

estimation method (see Method section)



