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Table S1. Filtered somatic variants found in the WES of POT1 p.Argl17Cys carriers, one CAS and one breast AS with papillary thyroid cancer.

Genes previously shown to be involved in the corresponding pathology are highlighted in grey.

ALT allele

Amino acid

Pathology Chr Gene Position REF ALT . dbSNP Cosmic GMAF ExAC
fraction change

CAS 1 TMEM52 1850627 CAGCGGCAGG C 0.224 L26del COSM1167507 - -
1 RCC1 28858834 G A 0.184 G169Asp - - -
1 CELSR2 109792751 T C 0.432 L17P ?20027726 COSM1200708 - ;
1 NOTCH2 120612234 G C 0.234 - - - -
1 NOTCH2NL 145248838 A G 0.232 i 2320120485 ] ]
1 ARNT 150849103 C A 0.165 - rs10305649 0.0289  0.05
1 LOR 153233990 T G 0.212 Y189D - - -
2 NRXN1 50765449 C T 0.346 W735* - - .

0.432 COSM1632174,
2 ANKRD36 97820478 G A c.1260+3D rs79756591 COSM1632175 - -
2 RABL2A 114386168 C T 0.218 - - - -
2 HS6ST1 129075877 G T 0.214 D87E - - -
2 HS6ST1 129075939 T A 0.168 Ke67* ;520224738 COSM1129578 - -
2 HOXD11 176972061 G C 0.344 - - - .
TCAGCAGCCT 0.188
2 SPATAS 231861032 AGCCCTGAAT T Q30_Q38del rs72362780 COSM1406147 - -
CCACACCA

2 NGEF 233748132 C T 0.234 R549H - - .
3 FANCD2 10088266 G T 0.434 c.1137G>T+3D rs72492997 - -
4 KDR 55968550 CATT C 0.424 N704del - - .
4 ALB 74280882 G A 0.546 V397M - - -
4 DSPP 88537069 T TGATA 0288 S1085 insDSS - - -
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GCCCCGGGGG
AGA

X SLC25A5 118604444 G C 0.426 R236P 2511441358 ;
0.348 rs12191328
Breast AS 3  PIK3CA 178916876 G A R88Q 7 COSM746
4  TRIM2 154217059 G A 0.656 V461M <0.0001
5  EIF4EIB 176070736 G A 0.655 <0.0001
10 HPSE2 100503738 C T 0.258 R229H 0.00473
0.288 <0.0001
11 TENM4 78516508 G A R670W
11 CBL 119148966 T G 0.212 C396G COSM34074
12 VWF 6103147 T C 0.214 Y2160C <0.0001
13 PARP4 25021323 A G 0.344 11039T rs73172125 COSM147647 0.347
13 COL4A2 111160303 C T 0.256 A1539V <0.0001
15 CSPG4 75982085 C T 0.156 E441K rs79463888 COSM1317754 0.15
20 BPIFB4 31680303 C A 0.128 P395T
20 PLCG1 39795452 C G 0.434 L752V
0.344 rs14756052
20 WFDC8 44180670 G A R241C 2 COSM1027261 <0.0001
Papillary 3  RASSF1 50369082 C T 0.212 R227H <0.0001
Thyroid 6 MDGAL1 37606032 C T 0.234 V909l COSM1600157 <0.0001
6  ARID1B 157528658 G A 0.168 R2168Q <0.0001
0.324 rs11348802
7  BRAF 140453136 A T V600E 2 COSM476 <0.0001
17 PIK3R6 8741894 C T 0.254 R59K




Table S2. Filtered variants found in the WES of F3 patient affected with CAS (POT1 p.R117C carrier).

Genomic
Chr Gene Symbol Position REF ALT Fraction HGVSp Existing Variation GMAF
chrl KYAT3 88949093 A T 0.128 ENSP00000260508.4:p.Leu380GIn  rs144984854 0.0006
chr2 ANKRD36 97211741 G A 0.436 ENSP00000391950.2:p.Val1157Met  rs10194525
chré HLA-DRB1 32580249 G C 0.310 ENSP00000353099.5:p.Thr262Arg
chrl0 EEF1AKM 124774782 C T 0.168 ENSP00000357829.2:p.Ala98Thr rs199727427 0.0006
chrl3  PARP4 24447185 A G 0.304 ENSP00000371419.3:p.11e1039Thr
chrl7  MYH13 10306461 G A 0.344 ENSP00000404570.3:p.Arg1822Trp  rs116935297 0.007
chrl7  MAP2K3 21300875 G T 0.456 ENSP00000345083.4:p.Arg94Leu rs56067280
chrl8 ANKRD30B 14843024 C G 0.478 ENSP00000351875.4:p.Pro918Ala rs180690700
chr19 COLGALT1 17560463 C G 0.268 ENSP00000252599.3:p.Leul63Val rs764429704
chrl7 63491216 C T 0.675 ENSP00000464149.1:p.Thr342Met  rs3730043 0.0034
chrl VPS13D 12249234 A C 0.677 ENSP00000478104.1:p.GIn153His rs116415833 0.0018
chrl FAM131C 16058547 G A 0.104 ENSP00000364814.4:p.Arg245Trp rs77667563
chrl CROCC 16940041 G C 0.126 ENSP00000364691.4:p.Asp586His  rs9435714
chrl KDF1 26952098 A G 0.456 ENSP00000319179.5:p.Cys95Arg rs148853297
chrl PPCS 42456962 A T 0.546 ENSP00000361642.3:p.Arg133Trp rs199807362
chrl IPP 45716925 G A 0.344 ENSP00000379739.3:p.Arg427Cys  rs142095376 0.0002
chrl PODN 53078994 G A 0.778 ENSP00000308315.5:p.Arg543His rs61999355 0.003
chrl FAM151A 54619889 C G 0.128 ENSP00000306888.2:p.Lys79Asn rs114883650 0.0144
chrl RBMXL1 88983615 C G 0.376 ENSP00000446099.1:p.Gly71Ala rs111779380
chrl TSPAN2 115072962 C G 0.201 ENSP00000358529.2:p.Gly39Arg rs147800870 0.0004
chrl PDE4DIP 149005208 C T 0.567 ENSP00000358363.4:p.Arg1396Trp  rs2798901
chrl FLG2 152351277 G A 0.234 ENSP00000373370.4:p.Ser2170Phe  rs201200591,COSM896166
chrl CRNN 152409620 A G 0.198 ENSP00000271835.3:p.Ser488Pro
chrl GPA33 167068982 C A 0.304 ENSP00000356842.3:p.Val119Phe rs72689400 0.0058
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chr5 ADGRV1 90705420 G A 0.124 ENSP00000384582.2:p.Ala2803Thr  rs111033530 0.0048

chrs MARCH3 126878360 C T 0.356 ENSP00000309141.5:p.Arg143GIn rs138413676

chr5 LECT2 135951324 C T 0.304 ENSP00000274507.1:p.Gly63Glu rs149560293 0.0068

chrs PCDHGAG 141374360 G A 0.256 ENSP00000429601.1:p.Glu93Lys rs200765071

chr5 PCDH12 141945665 C T 0.732 ENSP00000231484.3:p.Gly1091Ser  rs779814208

chrs SCGB3A2 147881560 G A 0.652 ENSP00000296694.4:p.Gly57Asp rs140599638 0.0004

chr5 SLC36A2 151343594 C A 0.224 ENSP00000334223.4:p.Gly87Val rs77010315,CM086960 0.005

chrs GFPT2 180301596 T C 0.364 ENSP00000253778.8:p.Arg673Gly

chr6 SOX4 21594616 C G 0.578 ENSP00000244745.1:p.Leu28Val rs140231408,COSM3697699 0.0066

chré BTN2A2 26392401 G A 0.576 ENSP00000349143.4:p.Ala336Thr rs142803339,COSM3745097 0.0092
CD994645,COSM5446135,COSM5446134,COSM459

chré HLA-A 29944253 G C 0.168 ENSP00000379873.1:p.Asp251His 3407

chr6 PPP1R10 30609877 C G 0.222 ENSP00000365694.2:p.Gly23Ala

chré HLA-DRB1 32580779 C T 0.128 ENSP00000353099.5:p.Ala244Thr rs3830125

chr6 HLA-DRB1 32589669 G C 0.201 ENSP00000353099.5:p.Pro25Arg rs148093782

chré HLA-DQB2 32757848 T C 0.344 ENSP00000396330.2:p.Ser228Gly rs9276572

chr6 PPIL1 36871822 C G 0.134 ENSP00000362803.5:p.Cys36Ser rs12194408 0.0098

chré PTK7? 43130655 G A 0.276 ENSP00000418754.1:p.Arg277His rs78949718 0.0028

chr6 POLR1C 43520104 C T 0.128 ENSP00000361465.3:p.Argl41Cys  rs148385032 0.0014

chré DST 56552557 C T 0.128 ENSP00000307959.7:p.Gly3155Glu  rs775546048

chr6 TTK 80035318 C T 0.166 ENSP00000358813.2:p.Leu609Phe rs540538876 0.0002

chré PNRC1 89081009 C T 0.124 ENSP00000336931.3:p.Pro39Ser rs2231267 0.0056

chr6 ARMC?2 108953073 C T 0.278 ENSP00000376417.4:p.Thr546Met rs61741720 0.0132

chré VNN1 132683243 T C 0.128 ENSP00000356905.4:p.Tyr480Cys rs567530094 0.0002

chr6 SHPRH 145922832 G A 0.243 ENSP00000356475.2:p.Arg1184Cys  rs148401398 0.0014

chr7 AMZ1 2709683 G T 0.376 ENSP00000308149.4:p.Cys272Phe rs148137749 0.0006

chr7 SDK1 3962743 G A 0.455 ENSP00000385899.2:p.Gly441Arg rs139796765 0.0058

chr7 TNRC18 5309293 C T 0.677 ENSP00000395538.1:p.Gly2822Arg COSM3881739,COSM3881740
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ENSP00000363436.1:p.Val348Leu
ENSP00000363436.1:p.Gly202Trp
ENSP00000363436.1:p.Val47Met
ENSP00000363436.1:p.Leu39Val
ENSP00000357835.5:p.Asp215Asn
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ENSP00000311825.6:p.Leu769GIn
ENSP00000311825.6:p.GIn764His
ENSP00000311825.6:p.Asp652Ala
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ENSP00000311825.6:p.Lys634Asn
ENSP00000311825.6:p.11e625Phe
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chrX SLC25A5 119470481 G C 0.444 ENSP00000360671.4:p.Arg236Pro rs114413582




Table S3. Mutations found in the WES for chromosome/telomere instability and the VEGF-angiogenesis pathway in sporadic CAS sequenced

individuals (non-POT1 mutation carriers).

Genomic Reference Alternative ALT Allelic Amino acid
Pathway Sample Gene position allele allele fraction change dbsnp MAF
NTL* TP53BP2 223991119 G T 0.213 Q229K rs34683843  0.0467
NT2* TP53BP1 43762077 TGGGATAGG TGG 0.205 P1454-
_ ATR 142215368  GGAAGTAA - 0.215
m\%?\t,'ggfn NT3* ATM 108200982 T A 0.166 | 2450%
damage BRCA2 32912956 C A 0.166 H1488Q
responseand 11 BRCA1 41245120 T A 0.128 N810Y rs28897682
repair BRCA1 41246481 T C 0.257 Q356R rs1799950 0.0279
TP53 7578503 C T 0.451 V143M
TP53RK 45315786 C T 0.255 R123Q rs34983477 0.0279
APC2 1457002 G C 0.376 G323R rs143870588  0.0119
T2 TP53BP2 223998162 G A 0.201 P115S
T3 BRCA1 41245471 C T 0.312 D693N rs4986850 0.0398
RAD51C 56798128 A G 0.255 T287A rs28363317 0.0055
TTTAGGAAAT 0.423
ATM 108165638  TAACCATTTT
CTCT - -1593
CDK8 26911760 C T 0.310 S62L
BRIP1 59861662 C A 0.567 V533L
T4 TP53 7576876 C G 0.346 D324H
TP53 7578406 C T 0.134 R175H rs28934578
RAD51B 68331765 A T 0.126 M121L rs150928231
RAD51B 68352648 T G 0.104 L172W rs34094401 0.0188
ATM 108123551 C T 0.104 P604S rs2227922 0.0032
APC2 1468408 C A 0.376 A1703E rs200444154
NT2*; T3 ATM 108175462 G A 0-202 D1853N rs1801516 0.0788
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PRKCQ 6498721 G A 0.102 A521V
T1,T3; T4 SPTAN1 131377915 G A 0.304 R1718H
T3;NT1*  MmAP2K1 66777404 C T 0.174 A257V
T4;NT2*  VEGFA 43738526 C G 0.184 A28G rs201786558

* Confirmed constitutional ** Confirmed somatic.



Table S4. Actionable variants found in the sequencing experiment with IBM Watson for Genomics platform for T1 patient.

Gene Actionable variant Variant evidence (Pubmed)

FDA-approved drug for

Angiosarcoma

Other molecules with clinical evidence (NCT)

MSH6 p.Glu1088fs 12019211

TPS53 p.Argl75His 8510927; 17401432
ARID1A p.Pro21del 23097632

ATR p.lle774fs 22960745

NOTCH p.Pro2415del 15472975*; 25564152*

Pembrolizunab

Nivolumab (NCT0366819)
Adavosertib (NCT01827384)
Transferrin (NCT02354547)

**
**

**

NCT: Number of Clinical Trial

* Similar variant within the same domain.

** Compelling preclinical evidence and/or case study reports support the biomarker as being predictive of response to this drug



Table S5. Actionable variants found in the sequencing experiment with IBM Watson for Genomics platform for T4 patient.

Gene Actionable variant

Variant evidence (Pubmed)

FDA-approved drug for

Angiosarcoma

Other molecules with clinical evidence (NCT)

CDK2A p.Arg99Pro
TP53 p.Vall43Met

KIT Amplification

20340136; 19260062
23469205

21523721, 17189383, 16166280

Pazopanib (NCT01462630)*

Palbociclib (NCT03239015)
Adavosertib (NCT01827384)
Transferrin (NCT02354547)
Pazopanib (NCT03628131)
Imatinib (NCT02461849)
Nilotinib (NC02379416)

NCT: Number of Clinical Trial
* Phase Il study
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