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Table S1

Polymerase chain reaction and sequencing primers used for validation of single

nucleotide variations.
Table S2

Somatic single nucleotide variations (SNVs). The following abbreviations were used:
chr = chromosome, pos = chromosomal position, gene = affected gene, effect =
effect of SNV on amino acid, ref nt = annotated nucleotide in reference sequence,
observ. nt = called allele, ref aa = amino acid in reference, observ. aa = amino acid
based on sequence with SNV, pos aa = position of amino acid within the gene, Sift =
Sift damaging prediction score, PolyPhen = PolyPhen2 damaging prediction score,
PhyloP = PhyloP conservation score, ECS = conservation score based on exonic
regions of the gene, 1000G freq = frequency of SNV within the 1000 Genomes
project, g-st = information, if SNV was called with Samtools in the genome

sequencing data, e-st = information, if SNV was called with Samtools in the exome
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sequencing data, e-bs = information, if SNV was called with DiBayes / Bioscope in
the exome sequencing data, cosmic=information whether the gene is listed in the
cancer gene consensus list of the COSMIC

database.(http://cancer.sanger.ac.uk/census) (A-B) Novel SNVs filtered by quality:

All SNVs were called in the exome with Samtools and DiBayes / Bioscope and in the
genome data with Samtools. Furthermore, all SNVs were supported by more than
20% of the high quality bases and were predicted as damaging by either PolyPhen2
or Sift. (C-D) Novel SNVs, which were called with at least one caller, supported by
more than 5% of the reads in the genome as well as in the exome tumor data and
existing in maximum 5% of the reads in the genome as well as in the exome data of
the matching control samples. Furthermore, all SNVs result (i) in a nonsense amino
acid change or (ii) were predicted as damaging by Sift or PolyPhen2 and were either
at a conserved position (PhyloP) or in a conserved gene (ECS). (E-F) Novel SNVs,
which were called with at least one caller and resulting either in a nonsense amino
acid change or were predicted as damaging by Sift or PolyPhen2 or were at a

conserved position or in a conserved gene.

Table S3

Filtered somatic small indels. The following abbreviations were used: chr

chromosome, start = start position, end = end position, gene = affected gene, type
type of indel: insertion/deletion and effect on reading frame, ref nt = nucleotides in
reference sequence, observed nt = called bases, ref aa = amino acid based on
reference sequence, aa pos = position of amino acid within the gene, called in
exome? = information whether indel was called in the exome data, called in the

genome? = information whether indel was called in the genome data, cosmic =


http://cancer.sanger.ac.uk/census)
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information whether the gene is listed in the cancer gene consensus list of the

COSMIC database.

Table S4

Somatic intragenic large structural variants. (A-B) Inversions. (C-D)
Interchromosomal translocations: Intersecting translocations having breakpoints
closer than 25,000 bp to each other were merged to one entry. (E-F) Large

deletions: All genes having deletions (>5bp) with a total length larger 40bp.

Table S5

Clinico-pathological characteristics of patients with a GNAS-mutation.

Table S6

SNVs with failed validations using Pyromark sequencing. All variants were called in
the MSI WES data, but not in the WGS data. The table shows the mutant allele

fractions based on all sequencing data sets.

Table S7

SNVs with failed validations using Pyromark sequencing. All variants were called in
the MSS WES data, but not in the WGS data. The table shows the mutant allele

fractions based on all sequencing data sets.

Table S8

Putative positions for large insertions. Exclusively positions with adjacent gene

closer than 100kb are reported
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Table S9

Number of called raw somatic SNVs (not quality filtered, inter- and intragenic,
synonymous + non-synonymous, etc.). In this case, somatic means that the SNV
was not detected in the corresponding non-tumor samples sequenced with the same

technology.



Table S1 PCR and sequencing primers used for validation of SNVs

Gene Mutation Primer Sequence

DROSHA p.Q1089X DROSHA-PCR-for 5-GGGAGAAGGAATTTTACAAAACAC-3’
DROSHA-PCR-rev 5-TCCAATTGCTTCTTCAAACTCA-3’
DROSHA-Sequencing 5-TATTTCTATTTTCCTGTAGC-3’

MSH4 p.A174T MSH4-PCR-for 5-TTGTAGAAGGGAGAGGACTTGC-3’
MSH4-PCR-rev 5-CCTTTGCATATGTTGTGTTGTCTG-3"
MSH4-Sequencing 5 -GTTTTTTAAATCAATACTTG-3’

RERE p.Q500X RERE-PCR-for 5'-CCCACCCCCACTATGTGC-3"
RERE-PCR-rev 5-GGCAGGCGTACCCCTTCA-3’
RERE-Sequencing 5-TACCCCTTCAGCTCC-3’

ROS1 p.Q925R ROS1-PCR-for 5-CTCTGTTTTGGAACCAGCCAGATT-3’
ROS1-PCR-rev 5'-AGGGGCTTAAGGGATGTCTGAATA-3"
ROS1-Sequencing 5"-GAACCAGCCAGATTTAAT-3’

TACC2 p.T502M TACC2-PCR-for 5-TTGAGATCCCAGCCAGTGCTAT-3’
TACC2-PCR-rev 5-CTTACCACCTCCACCCCTGAA-3’
TACC2-Sequencing 5-TGAACTTACGTCTTTAGGG-3’

TYRO3 p.R333H TYRO-PCR-for 5-AGGGCAGGGGTCTTAGCAATCT-3’

TYRO-PCR-rev
TYRO-Sequencing

5"-ACTTCTTCCCACTCCAAGATGAGG-3’
5-TGAGGCCTGAATCTGT-3’




Table S2 A: High quality SNVs patient 1

chr pos gene effect rrif obsizved r:af obsae;ved paoas Sift PolyPhen PhyloP ECS 1?&‘? g-st e-st e-bs
1 8424848 RERE nonsense G A Q X 500 0.17 0.74 0.9996 0.1114 0.1114 yes  yes yes
5 31423048 DROSHA nonsense G A Q X 1052 0.01 0.6416 0.6416 yes  yes yes
7 150647363 KCNH2 nonsynony G A P L 424 0.00 0.95 0.9987 0.3248 0.3248 yes yes  yes
19 49713590 TRPM4 nonsyn C T R C 941 0.02 1.00 0.9989 0.1508 0.1508 yes  yes yes
21 43708011 ABCG1 nonsyn C T A v 329 0.03 0.14 0.9968 0.0142 0.0142 yes yes  yes
Table S2 B: High quality SNVs patient 2
chr pos gene effect rr:etf obsxved ':af obs:;ved pat;s Sift PolyPhen PhyloP ECS 12%(? g-st e-st e-bs
14 100363521 EML1 nonsense C G Y X 239 0.00 0.74 0.9984 1.7618 yes  yes yes
Table S2 C SNV table patient 1 (damaging & conserved)
chr pos gene effect r:tf obsnctarv. ;eaf ob:grv. pazs Sift PolyPhen  PhyloP ECS g-st est ebs cosmic
1 8424848 RERE nonsense G A Q X 500 0.17 0.74 0.9996 0.1114 yes  yes yes no
1 14108317 PRDM2 nonsyn G A D N 1142 0 0.7 0.9998 2.0446 no no yes no
1 19449524 UBR4 nonsyn G A R Cc 3207 0 1 0.9996 0.4922 yes no no no
1 26448895 PDIK1L nonsyn G A E K 285 0.01 1 0.9997 0.0012 no no yes no
1 76272758 MSH4 nonsyn G A A T 174 0 1 0.9997 1.0239 no no yes no
1 149859238 HIST2H2AB nonsyn T C T A 77 0.57 0.9976 0 yes no no no
1 156268899 VHLL nonsense C A E X 28 0.45 0.2208 0.0443 no no yes no
1 161011635 USF1 nonsyn G A A \ 93 0.01 0.06 0.9996 0.0094 no yes yes no
1 183095328 LAMC1 nonsyn G A G S 959 0 0.99 0.9997 1.3632 no no yes no




2 100623269 AFF3 nonsyn G A A \ 258 0 0.96 0.9996 1.0244 no no yes yes

3 52548457 STAB1 nonsyn G A R H 1208 0.01 0.99 0.9996 2.9546 yes no no no

3 122003133 CASR nonsyn G A G S 778 0.04 0.98 0.9997 1.8264 no no yes no

4 111397920 ENPEP nonsyn G A G D 117 0 1 0.9997 2.3104 no no yes no

5 177642326  AGXT2L2 nonsense G A Q X 345 0.35 0.69 0.9767 0.3738 yes no no no

9 5126730 JAK2 nonsyn G A R H 1113 0 1 0.9995 0.0818 yes no no yes

9 115805897 ZFP37 nonsense G T S X 334 0.04 0.74 0.9994 1.8508 no no yes no

9 129594868 ZBTB43 nonsyn G A R H 27 0 0.98 0.9998 0.0047 yes no no no

11 12183953 MICAL2 nonsyn G A C Y 84 0 1 0.9998 0.3538 yes no no no

12 56755353 APOF nonsense G A R X 213 1 1.0174 yes no no no

12 109278801 DAO nonsyn G A G R 7 0 1 0.9995 0.0704 yes no no no

15 64506145 CSNK1G1 nonsyn T G H P 208 0 1 0.9985 0.0076 no no yes no

18 31432849 NOL4 nonsyn C T R Q 340 0 0.79 0.9991 0.0073 no no yes no

20 16486763 KIF16B nonsyn G A R C 258 0 1 0.9996 1.5824 yes no no no

20 43243244 PKIG nonsyn G A R Q 16 0.04 1 0.9996 0.0157 yes no no no




20 62560874 DNAJC5 nonsyn C T 106 0.15 0.9 0.9989 0 no no yes no
X 24552101 PDK3 nonsyn G A R H 378 0 0.98 0.9997 0.0114 no yes yes no
X 106459930 CXorf41 nonsyn G T | 61 0.34 1 0.9692 0.0029 no no yes no

Table S2 D: SNV table patient 2 (damaging & conserved)
chr pos gene effect ':tf Ob:‘:rv' raeaf ob::rv. paoas Sift PolyPhen  PhyloP ECS g-st e-sst e-bs cosmic

10 8106046 GATA3 nonsyn T G L R 290 0 0.98 0.9979 0.0018 no no yes yes
14 100363521 EML1 nonsense C G Y X 239 0 0.74 0.9984 1.7618 yes  yes yes no
16 81398615 GAN nonsyn G A A T 425 0.01 0.74 0.9996 0.0272 yes  yes no no
17 74276151 QRICH2 nonsyn G A P S 1405 0.01 1 0.9996 5.6252 no no yes no
19 46094563 GPR4 nonsyn C T Vv M 188 0.02 0.01 0.9979 0.0055 yes no no no

20 377023 TRIB3 nonsyn G C A P 256 0.01 0.84 0.9997 0.8909 no no yes no

Table S2 E: SNV table patient 1 (damaging or conserved, additional SNVs to Suppl. Table 2C)

chr pos gene effect r:tf obf:rv. ':af obzgrv. paoas Sift PolyPhen  PhyloP ECS g-st e-st ebs cosmic
1 42047914 HIVEP3 nonsyn T G N T 852 0 0.99 0.9976 3.1492 no no yes no
1 75805297 SLC44A5 nonsyn T C D G 24 0 1 0.9983 0.0532 no no yes no
1 113246418 RHOC nonsyn C T A T 2 0.03 0 0.9984 0.0243 no no yes no
1 153615804 CHTOP nonsyn C T R C 170 0 0.85 0.9993 0.07 yes no no no
1 156146493 SEMA4A nonsyn C A P Q 532 0.04 0.64 0.9979 0.2635 no no yes no
1 183087260 LAMC1 nonsyn C T R C 657 0 1 0.9979 1.3632 yes  yes yes no
1 222832120 MIA3 nonsyn C T A \% 1555 0.13 0.98 0.9991 1.5735 no yes yes no
2 21233882 APOB nonsyn T C H R 1953 0.88 0.82 0.2371 2.6255 yes no yes no
2 71654216 ZNF638 nonsyn A G | M 1739 0 0.82 0.9145 1.2099 yes no no no
2 103068269 IL18RAP nonsyn A C R S 476 0 1 0.9392 0.0611 yes yes no no




2 208994242 CRYGC nonsyn G A R w 59 0.1 1 0.9392 0.2053 yes  yes yes no

3 9780797 BRPF1 nonsyn T G S R 238 0.02 0.02 0.792 0.0143 yes no no no

3 111697936 ABHD10 nonsyn G A A T 10 0.06 0.46 0.9877 0.3632 yes no yes no

3 127335771 MCM2 nonsyn C T A \ 528 0 1 0.9989 0.2061 yes no no no

4 81124574 PRDM8 nonsyn C T A \ 653 0.02 0.13 0.9983 0.9291 yes no no no

5 1798796 MRPL36 nonsyn C T R Q 85 0.17 0.95 0.9467 0.2744 no no yes no

5 140166393 PCDHA1 nonsyn G T S | 173 0.01 0.55 0.8597 2.0306 no yes yes no

6 26091725 HFE nonsyn G A R Q 87 0.08 1 0.7991 0.604 no no yes no

7 5545126 FBXL18 nonsyn C T \ | 52 0 0.73 0.9975 0.0464 yes no no no

7 148288147 C70orf33 nonsyn G A A T 44 0 0.01 0.9597 0.6387 no no yes no

7 151962282 MLL3 nonsyn G A A \ 342 0.29 0.96 0.9989 0.2818 no no yes no

8 68044263 CSPP1 nonsyn C T P L 587 0.02 0.42 0.8906 0.4499 yes no no no

9 96846997 PTPDC1 nonsyn C T A \ 62 0 0.89 0.9992 0.1736 no no yes no

10 123971211 TACC2 nonsyn C T T M 502 0 1 0.998 2.9859 yes  yes yes no



11 8122493 TUB nonsyn C T R C 446 0 1 0.999 0.0723 no no yes no

12 430249 KDM5A nonsyn C T R Q 818 0.78 0.77 0.9992 0.5499 yes no no yes

12 56221845 DNAJC14 nonsyn G A R C 200 0 1 0.9877 0.0371 no yes yes no

13 24864923 SPATA13 nonsyn A G D G 369 0 0.78 0.9983 0.3041 yes no no no

13 98668017 IPO5 nonsyn A C E D 843 0.02 0.99 0.9857 0.0206 yes no no no

13 102568880 FGF14 nonsyn A C L R 39 0.01 0.56 0.9983 0.0501 no no yes no

15 28391389 HERC2 nonsyn G A R W 3668 0 1 0.9995 0.1469 yes no no no

15 42002919 MGA nonsyn G A R H 819 0 0.873 yes no no no

15 80743328 ARNT2 nonsyn C T R C 47 0 0.99 0.9976 0.2047 yes  yes yes no

16 27268842 NSMCE1 nonsyn C T R H 17 0.05 0.72 0.9984 3.5112 no yes yes no

16 67264651 FHOD1 nonsyn C T R H 904 0.02 0.75 0.8367 0.2477 yes no no no

17 47656505 NXPH3 nonsyn G A R Q 201 1 0.02 0.9992 0.004 no no yes no

17 61882450 DDX42 nonsyn A G E G 214 0.02 0.83 0.9993 0.1547 no no yes no

19 15164741 CASP14 nonsyn G T K N 125 0 1 0.1449 0.0447 no no yes no

19 40362730 FCGBP nonsyn C A D Y 5114 0.01 0.97 0.9985 2.9936 yes no no no




19 40408082 FCGBP nonsyn G T L M 1547 0.91 0.8254 2.9936 no no yes no
19 47207446 PRKD2 nonsyn C T R Q 133 0 1 0.9987 1.8043 yes no no no
19 49713590 TRPM4 nonsyn C T R C 941 0.02 1 0.9989 0.1508 yes  yes yes no
19 57176223 ZNF835 nonsyn C T C Y 115 0 3.6035 yes no no no
20 76969 DEFB125 nonsyn A G T A 128 0.04 0.14 0.0011 0.1743 yes no no no
20 33575653 MYH7B nonsyn A T D \ 493 0 0.72 0.9967 1.7309 no yes yes no
20 42159033 L3MBTL1 nonsyn C T T M 299 0 1 0.999 0.1449 yes no no no
21 15746149 HSPA13 nonsyn A T \ E 402 0 0.93 0.9989 0.0183 no no yes no
21 35468198 SLC5A3 nonsyn C A S Y 234 0.01 0 0.999 1.0678 no no yes no
21 43708011 ABCGT1 nonsyn C T A \ 329 0.03 0.14 0.9968 0.0142 yes yes yes no
22 32853263 BPIFC nonsyn C A R S 37 0.01 0.98 0.2285 4.5579 no no yes no
22 35943079 RASD2 nonsyn T G S A 75 0 1 0.9972 0.017 yes no no no
22 50987896 KLHDC7B nonsyn T G L R 434 0 1 0.9965 3.3646 no yes yes no
X 47918103 ZNF630 nonsyn A C C W 576 0 1 0.9819 0.2213 no no yes no
X 84329375 APOOL nonsyn G T K N 232 0.31 0.0087 yes no no no
X 99661761 PCDH19 nonsyn C T R H 612 0.02 0.99 0.9989 0.0276 no yes yes no
X 138880854 ATP11C nonsyn A C N K 256 0 1 0.9987 1.0978 no no yes no
X 151908787 CSAG1 nonsyn C A P H 9 0 0.79 0.8333 6.6042 yes no no no
X 151935493 MAGEAS3 nonsyn A C L R 225 0 1 0.9731 0.6124 yes no no no

Table S2 F: SNV table patient 2 (damaging or conserved, additional SNVs to Suppl. Table 2D)

chr pos gene effect ':tf ob:ctarv. raeaf ob:grv. paoas Sift PolyPhen  PhyloP ECS g-st e-st ebs cosmic
1 16343573 HSPB7 nonsyn T C E G 110 0.00 0.64 0.9968 0.0272 no no yes no
1 21926027 RAP1GAP nonsyn A G \ A 643 1.00 0.47 0.9957 11.463 no no yes no
1 22047604 USP48 nonsyn G T L | 607 0.05 0.00 0.9996 0.0346 yes no no no
1 22329501 CELA3A nonsyn G T G Cc 17 0.00 0.72 0.9975 106.867 no no yes no
1 57185921 Clorf168 nonsyn T G S R 686 0.07 0.56 0.9687 0.4269 no yes yes no




1 91859934 HFM1 nonsyn T G L F 70 0.00 0.16 0.9389 19.611 no no yes no

1 158151974 CcD1D nonsyn T G L \ 161 0.29 0.00 0.0001 0.0579 no no yes no

1 196367787 KCNT2 nonsyn A C | M 400 0.00 0.68 0.9767 0.0143 no no yes no

2 14774302 FAM84A nonsyn A C S R 67 0.05 0.00 0.9982 0.0000 no no yes no

2 107041568 RGPD3 nonsyn A C | S 952 0.02 13.425 no no yes no

2 196891498 DNAH7 nonsyn A G \ A 218 0.01 0.81 0.9991 19.891 no yes no no

2 225661686 DOCK10 nonsyn A C L \ 1608 0.00 0.5502 no no yes no

4 876583 GAK nonsyn G A R W 477 0.00 1.00 0.0843 0.5924 no no yes no

5 141694306 SPRY4 nonsyn T A Q L 123 0.64 0.95 0.9982 0.0349 no no yes no

6 117687277 ROS1 nonsyn T C Q R 925 0.21 0.92 0.8620 15.183 no no yes yes

7 141536919 PRSS37 nonsyn A C | S 187 0.86 0.99 0.9993 41.145 no no yes no

9 125512506 OR1L6 nonsyn T C | T 127 0.00 0.98 0.9969 380.865 no no yes no

10 118645926  KIAA1598 nonsyn C A G C 609 0.02 0.0199 no no yes yes

11 64663944 ATG2A nonsyn T C Q R 1806 0.10 0.99 0.9942 15.500 no no yes no

11 118986890 cacbaL nonsyn T A F Y 683 0.03 0.99 0.9980 0.2956 no no yes no




14 25043464 CTSG nonsyn T G K T 194 0.00 0.98 0.9676 15.316 no yes yes no

16 150473 NPRL3 nonsyn T C S G 43 0.00 0.1839 no no yes no

16 67709818 GFOD2 nonsyn A G M T 133 0.05 0.82 0.9981 0.0107 no yes yes no

16 84224888 ADAD2 nonsyn C G R G 18 0.00 0.99 0.9674 42.752 no no yes no

17 14205307  HS3ST3B1 nonsyn C T R C 158 0.00 0.74 0.9978 0.2017 yes no no no

17 36895869 PCGF2 nonsyn A G \ A 60 0.00 0.99 0.9652 0.0237 no no yes no

17 38508279 RARA nonsyn A C Q P 99 0.00 0.37 0.9966 0.0206 no no yes yes

18 3879864 DLGAP1 stoploss T C X G 69 0.98 0.9981 0.6117 no no yes no

19 9578567 ZNF560 nonsyn T A E D 352 0.13 0.87 0.7827 0.2806 no no yes no

19 36342206 NPHS1 nonsyn C A G W 119 0.00 0.94 0.9432 12.396 no no yes no

19 55241094 KIR3DL3 nonsyn T C L P 264 0.02 0.31 0.0186 16.339 no no yes no

X 12736568 FRMPD4 nonsyn T C F S 1208 0.00 0.07 0.9979 0.0212 no no yes no




Table S3 A: Small InDels patient 1

chr start end gene type rnetf obsz:ved r:; pac‘;as Z?(I(I,?g;;' ;::::12,'? cosmic
1 1560788 1560788 MiB2 frameshift insertion = G W 332 uncovered yes no
1 10725600 10725600 CASZ1 frameshift insertion - G P 15 uncovered yes no
1 27088787 27088787 ARID1A frameshift insertion - G Q 799 no yes yes
1 39833833 39833833 MACF1 frameshift deletion A - E 2702 no yes no
1 40366751 40366751 MYCL1 frameshift insertion = G R 119 uncovered yes no
1 47904569 47904569 FOXD2 frameshift insertion G G 254 uncovered yes no
1 50884762 50884762 DMRTAZ2 frameshift insertion - C L 402 uncovered yes no
1 59156071 59156071 MYSM1 frameshift deletion T - K 79 yes yes no
1 92643415 92643415 KIAA1107 frameshift deletion A - K 363 uncovered yes no
1 156255317 156255317 TMEM?79 frameshift insertion - C E 100 yes yes no
1 214814551 214814554 CENPF frameshift deletion AAAT - 957 yes yes no
1 225528370 225528370 DNAH14 frameshift insertion - A E 3456 uncovered yes no
1 235345419 235345419 ARID4B frameshift deletion T - T 853 yes yes no
1 249141827 249141827 ZNF672 frameshift insertion - C R 118 uncovered yes no
2 17698737 17698737 RAD51AP2 frameshift deletion T - T 316 no yes no
2 24300578 24300580 TP53I3 nonframeshift deletion GGA - 224 yes yes no
2 73520690 73520690 EGR4 frameshift deletion C - G 22 uncovered yes no
2 97824365 97824365 ANKRD36 frameshift insertion T N 454 uncovered yes no
2 109421454 109421454 CCDC138 frameshift insertion - A L 282 no yes no
2 152320541 152320541 RIF1 frameshift deletion A - K 1503 yes yes no
2 166011130 166011130 SCN3A frameshift deletion A - 7 404 yes yes no
2 178257585 178257585 AGPS frameshift insertion - G A 23 uncovered yes no
2 186662103 186662103 FSIP2 frameshift deletion A - K 3503 uncovered yes no
2 217559252 217559252 IGFBP5 frameshift deletion G - R 83 uncovered yes no
2 219757717 219757717 WNT10A frameshift insertion - C G 326 uncovered yes no
2 231738163 231738163 ITM2C frameshift deletion G - R 51 no yes no




3 45267441 45267441 TMEM158 frameshift insertion - G G 27 uncovered yes no

3 126194513 126194513 ZXDC frameshift insertion - G A 66 uncovered yes no

3 194991598 194991598 C3orf21 frameshift insertion - G A 64 uncovered yes no

4 25278792 25278792 Pl4K2B frameshift deletion T - F 477 yes yes no

4 71508472 71508472 ENAM frameshift deletion A - P 443 no yes no

4 142643137 142643137 IL15 frameshift insertion - A L 57 yes yes no

5 60628709 60628709 ZSWIM6 frameshift insertion - G R 204 uncovered yes no

5 145883505 145883506 TCERG1 frameshift deletion GA - 868 yes yes no

5 169677853 169677853 LCP2 frameshift deletion T - T 454 yes yes no

6 25491971 25491971 LRRC16A frameshift deletion T - N 359 uncovered yes no

6 31868562 31868562 ZBTB12 frameshift deletion G - P 174 no yes no

6 138751899 138751899 NHSL1 frameshift insertion - G | 1199  uncovered yes no

6 166721385 166721385 PRR18 frameshift insertion - C S 82 uncovered yes no

7 6662529 6662529 ZNF853 frameshift insertion - G P 636 uncovered yes no



7 44268438 44268438 CAMK2B frameshift insertion - G P 475 uncovered yes no

7 140482927 140482927 BRAF frameshift deletion G - P 403 yes no yes

8 11566247 11566249 GATA4 nonframeshift deletion CCT - 142 uncovered yes no

8 54793598 54793598 RGS20 frameshift insertion - G E 8 uncovered yes no

8 145535689 145535689 HSF1 frameshift deletion C - P 301 uncovered yes no

9 125330322 125330324 OR1L8 nonframeshift deletion CAG - 145 yes yes no

9 139259595 139259595 CARD9 frameshift deletion G - H 478 uncovered yes no

10 21101841 21101841 NEBL frameshift insertion - T T 129 yes no no

10 88423518 88423518 OPN4 frameshift deletion C - P 453 uncovered yes no

10 101295273 101295273 NKX2-3 frameshift insertion - G A 297 uncovered yes no

10 102987157 102987157 LBX1 frameshift deletion G - P 239 uncovered yes no

10 104182716 104182716 FBXL15 frameshift insertion - G A 290 uncovered yes no

10 127462683 127462683 MMP21 frameshift deletion G - P 138 uncovered yes no

11 33721959 33721961 Ct11orfo1 nonframeshift deletion AGA - 109 uncovered yes no

11 58346929 58346929 ZFP91 frameshift insertion - C A 59 uncovered yes no




11 66307267 66307267 ZDHHC24 frameshift insertion - AAGG L 196 uncovered yes no

11 71951160 71951160 PHOX2A frameshift insertion - C A 163 uncovered yes no

11 87013374 87013374 TMEM135 frameshift deletion T - S 174 yes yes no

11 93428779 93428779 KIAA1731 frameshift deletion A - R 550 uncovered yes no

11 122848460 122848460 BSX frameshift insertion - C A 200 uncovered yes no

12 48577960 48577960 C120rf68 frameshift deletion C - P 19 uncovered yes no

12 54332886 54332886 HOXC13 frameshift insertion - C A 66 uncovered yes yes

12 58149402 58149402 03.06.2017 nonframeshift insertion - CGG R 31 uncovered yes no

12 65563984 65563984 LEMD3 frameshift insertion - G A 203 uncovered yes no

12 106532389 106532389 NUAK1 frameshift insertion - G L 15 uncovered yes no

13 32885712 32885712 ZARIL frameshift deletion G - P 117 uncovered yes no

13 112722529 112722529 SOX1 frameshift insertion - C G 186 uncovered yes no

14 75230626 75230626 YLPM1 frameshift deletion C - S 145 uncovered yes no

14 101005508 101005508 BEGAIN frameshift insertion - G S 194 uncovered yes no



15 34444996 34444996 C150rf29 frameshift deletion A - S 145 yes yes no

15 42174159 42174159 SPTBN5 frameshift insertion - C A 776 uncovered yes no

15 68119568 68119568 SKOR1 frameshift insertion - C A 424 uncovered yes no

15 73615063 73615063 HCN4 frameshift deletion C - G 1124 uncovered yes no

15 74726122 74726122 SEMA7ZA frameshift insertion - C G 46 uncovered yes no

16 1245562 1245562 CACNATH frameshift insertion - G A 181 uncovered yes no

16 20810178 20810178 ERI2 frameshift deletion T - N 315 uncovered yes no

16 27506189 27506189 GTF3C1 frameshift insertion - G P 891 yes no no

16 50187728 50187728 PAPD5 frameshift insertion - C T 51 uncovered yes no

16 72993830 72993830 ZFHX3 frameshift insertion - C S 72 uncovered yes yes

16 87448918 87448918 ZCCHC14 frameshift insertion - C A 343 yes yes no

16 89349641 89349641 ANKRD11 frameshift deletion T - K 1103 yes yes no

17 2298441 2298441 MNT frameshift deletion G - P 127 uncovered yes no

17 10600660 10600660 SCof1 frameshift insertion - G S 55 uncovered yes no

17 20108263 20108263 SPECC1 frameshift deletion A - K 220 no yes yes




17 46986017 46986018 UBE2Z frameshift deletion CA - 51 uncovered yes no

17 48624635 48624635 SPATA20 frameshift insertion - G A 22 uncovered yes no

17 79425361 79425361 BAHCC1 frameshift insertion - C A 1683 uncovered yes no

19 577814 577814 BSG frameshift deletion G - \ 36 uncovered yes no

19 2251182 2251182 AMH frameshift deletion C - \ 303 uncovered yes no

19 4543990 4543990 SEMA6B frameshift insertion - G A 764 uncovered yes no

19 14201203 14201203 SAMD1 frameshift insertion - G P 10 uncovered yes no

19 19654762 19654762 CILP2 frameshift deletion C - P 470 no yes no

19 36223970 36223970 MLL4 frameshift insertion - T \ 2174 uncovered yes no

19 39226910 39226910 CAPN12 frameshift insertion - C L 475 uncovered yes no

19 44118005 44118006 SRRM5 frameshift deletion GA - 578 uncovered yes no

19 48949367 48949367 GRWD1 frameshift insertion - G P 35 uncovered yes no

19 54659494 54659494 LENG1 frameshift insertion - C R 254 uncovered yes no

19 55998075 55998075 NAT14 frameshift insertion - C Vv 125 uncovered yes no



20 278509 278509 ZCCHC3 frameshift insertion - G R 94 uncovered yes no

20 21695239 21695239 PAX1 frameshift insertion - G Q 468 uncovered yes no

20 35414897 35414897 KIAA0889 frameshift deletion G - P 1659 uncovered yes no

20 57429638 57429640 GNAS nonframeshift deletion GAT - 377 uncovered yes yes

20 62200526 62200528 PRIC285 nonframeshift deletion CCT - 354 uncovered yes no

21 46897723 46897723 COL18A1 frameshift deletion C - G 535 uncovered yes no

22 17601574 17601574 CECR6 frameshift insertion - C G 148 uncovered yes no

22 22221701 22221701 MAPK1 frameshift insertion - C G 10 uncovered yes yes

22 40058306 40058306 CACNAT1I frameshift insertion - C A 1045 uncovered yes no

X 16965034 16965034 REPS2 frameshift insertion - GG A 17 uncovered yes no

X 119048674 119048674 AKAP14 frameshift deletion A - K 92 yes no no



Table S3 B: Small InDels patient 2

chr start end gene type r:tf obss:ved raeaf paoas Z?(I(I,?g;;' ;:rl‘lsg‘g]? cosmic
1 38274248 38274248 Cilorf122 frameshift insertion = G G 27 uncovered yes no
2 9533687 9533687 ASAP2 frameshift insertion - C K 820 uncovered yes no
2 42275911 42275911 PKDCC frameshift insertion - G L 191 uncovered yes no
2 101869561 101869561 C2orf29 frameshift insertion - G S 45 uncovered yes no
2 102003876 102003876 CREG2 frameshift insertion - G R 15 uncovered yes no
2 175201193 175201193 SP9 frameshift insertion - G A 127 uncovered yes no
2 176957800 176957801 HOXD13 frameshift deletion CA - 61 uncovered yes yes
2 230578923 230578923 DNER frameshift insertion - G A 73 uncovered yes no
3 57199225 57199227 IL17RD nonframeshift deletion GGA - 30 uncovered yes no
3 118621756 118621756 IGSF11 frameshift deletion T - | 303 no yes no
3 147128069 147128069 ZIC1 frameshift insertion = T A 57 uncovered yes no
6 42893110 42893111 PTCRA frameshift deletion TG - 179 uncovered yes no
6 110679218 110679218 C6orf186 frameshift deletion G - 86 uncovered yes no
6 166721600 166721600 PRR18 frameshift deletion C - A 11 uncovered yes no
7 65447139 65447139 GUSB frameshift deletion G - A 11 uncovered yes no
7 155532530 155532531 RBM33 frameshift deletion AG - 620 uncovered yes no
8 25224393 25224398 DOCK5 nonframeshift deletion ACAATT = na 1044 yes yes no
8 37756930 37756930 RAB11FIP1 frameshift insertion - C G 10 uncovered yes no
8 145735004 145735004 MFSD3 frameshift insertion - C G 96 uncovered yes no
10 48438611 48438611 GDF10 frameshift insertion - G S 34 uncovered yes no
11 1092475 1092475 mMucza frameshift insertion - AT P 1432 uncovered yes no
11 64565113 64565113 MAP4K2 frameshift deletion T - E 374 uncovered yes no
15 23891258 23891258 MAGEL2 frameshift insertion - G T 544 uncovered yes no
15 68119471 68119471 SKOR1 frameshift insertion - G G 391 uncovered yes no
16 29818333 29818333 MAZ frameshift insertion - G P 76 uncovered yes no
17 636375 636375 FAM57A frameshift insertion - C S 54 uncovered yes no
17 4462251 4462251 GGT6 frameshift insertion - G A 149 uncovered yes no




19
20
20
20

40317538
25062560
57429638
62373884
11682758

40317538
25062560
57429640
62373884
11682758

DYRK1B
VSX1
GNAS
SLC2A4RG
ARHGAP6

frameshift insertion

frameshift insertion
nonframeshift deletion

frameshift insertion

frameshift insertion

395
58

377

292
64

uncovered
uncovered
uncovered
uncovered

uncovered

yes
yes
yes
yes

yes

no

no
yes

no

no




Table S4 A: Inversions patient No. 1

chromosome start end gene

chrs 147553039 147554779 SPINK14

chr9 201453 68434529 LOC642236

chr17 36350387 36406170 LOC440434

Table S4 B: Inversions patient No. 2

chromosome start end gene

chr1 46026619 46056013 AKR1A1, NASP

chr1 119569249 119600947 WARS2

chr3 106918402 106919564 LOC100302640

chr4 79031136 79035783 FRAS1

chrs 147553039 147554616 SPINK14

chré 73042386 73047307 RIMS1

chr7 73531412 73534012 LIMK1



chr10 78801102 78882773 KCNMA1

chri1 47505799 47505871 CELF1

chr12 25327274 25327342 CASCH1

chr12 66321678 66321734 HMGA2

chr12 78394308 78394758 NAV3

chr14 37771227 37771306 MIPOL1

chr18 32588783 32588873 MAPRE2

Table S4 C: Interchromosomal translocations patient No. 1

breakpoint 1 breakpoint 2

chromosome position chromosome position genes

chr1 168025482 chr19 24033171 DCAF6

chr3 196625679 chr10 42596810 SENP5

chr 68499842 chrX 53054452 CENPH

chré 144120812 chr7 153001941 PHACTR2

chr7 87255610 chrX 97409704 ABCB1




chr10 73519977 chr11 115199242 C10orf54, CDH23

Table S4 D: Interchromosomal translocations patient No. 2

breakpoint 1 breakpoint 2

chromosome Position chromosome position genes

chr 21474750 chré 58272103 GUSBP1

chr 79074210 chr12 25780056 CMYAS5

chr7 111053279 chr12 108203016 IMMP2L

chr7 151970937 chr21 11058238 MLL3

chr9 68429385 chr20 29632249 LOC642236

chr17 45264766 chr22 20062765 cbcz7

chr19 49810907 chrX 144519280 SLC6A16




Table S4 E: Deletions patient No. 1

chromosome deletion start deletion end gene # deletions avg. deletion length

chrb 21527908 21569501 GUSBP1 9 11.44

chrb 40794615 40794979 PRKAA1 1 363.00

chrs 58277277 59541862 PDE4D 9 16.56

chrs 75435663 75561971 svac 3 47.33

chrs 78277726 78278046 ARSB 1 319.00

chrs 80838449 81008438 SSBP2 2 140.50

chrb 89918620 90351220 GPR98 4 10.25

chrb 101796603 101796650 SLCO6AT 1 46.00

chrb 115781960 115894458 SEMAGA 2 163.50

chrb 136604692 136783317 SPOCK1 2 27.50

chrb 147462155 147462472 SPINK5 1 316.00

chrb 152986428 152986521 GRIA1 1 92.00

chrb 158592397 158592743 RNF145 1 345.00



chré 38498278 38498416 BTBD9 1 137.00

chré 41953350 41995188 CCND3 2 162.50

chré 45927255 45967786 CLICS 4 88.75

chré 55337265 55408298 HMGCLL1 4 81.75

chré 62410046 62835931 KHDRBS2 5 11.40

chré 69648332 70043874 BAI3 5 19.40

chré 76716172 76746584 IMPG1 2 50.50

chré 91237575 91237897 MAP3K7 1 321.00

chré 105567837 105568173 BVES 1 335.00

chré 108031342 108032403 SCML4 1 1060.00

chré 123624457 123897619 TRDN 5 10.80

chré 134811194 134817663 LOC154092 2 168.50

chré 143138010 143161521 HIVEP2 3 37.67

chré 154446915 154447238 OPRM1 1 322.00

chré 158548266 158549067 SERACT 1 800.00




chré 169905557 170038446 WDR27 2 210.00

chr7 70852212 71166844 WBSCR17 4 19.25

chr7 77692552 78955527 MAGI2 15 44.00

chr7 81590035 81904509 CACNA2D1 4 13.50

chr7 83653800 83724687 SEMASA 4 110.75

chr7 93169987 93170105 CALCR 1 117.00

chr7 102488704 102607726 FBXL13 3 117.67

chr7 104187384 104347403 LHFPL3 3 115.33

chr7 110536533 110543010 IMMP2L 2 256.50

chr7 120881096 120881435 C7orf58 1 338.00

chr7 126301958 126775701 GRMS8 3 36.00

chr7 134349999 134350423 BPGM 1 423.00

chr7 136739075 136845672 LOC349160 3 105.33

chr7 146174662 148076324 CNTNAP2 8 468.00



chr7 152099668 152109219 MLL3 16 15.69
chr7 157870222 158266488 PTPRN2 7 17.29
chr7 158563013 158574681 ESYT2 2 87.00
Table S4 F: Deletions patient No. 2
chromosome deletion start deletion end gene # deletions avg. deletion length

chr8 9636709 9638499 TNKS 1 1789.00

chrit 61107785 61108125 DAK 1 339.00

chr12 23741655 24460697 SOX5 3 100.67

chr12 129088970 129089092 TMEM132C 1 121.00




Table S5: Clinico-pathological characteristics of patients with a GNAS-mutation

Patient No. Gender Age Tumor type Tumor stage MSI* GNAS Exon 8 GNAS Exon 9
3 male 88 intestinal pT2 NO (0/15) M0 LO VO G2 RO MSI-H p.R201H c.602G>A wit
4 male 65 intestinal pT3 N3b (16/31) MO LO V1 G2 RO MSS p.R201C c.601C>T wt
5 male 67 intestinal pTi1a NO (0/10) MO LO VO G1 RO MSS p.R201H c.602G>A wt
6 male 82 intestinal pT3 N2 (3/21) MO L1 V1 G2 RO MSI-H p.R201H c.602G>A wt
7 male 56 diffuse pT4b N3b (23/23) M1 L1 VO G3 R1 MSS p-R201L ¢.602G>T wi
8 male 73 diffuse pT3 N2 (6/18) M0 LO VO G3 RO n.a. p.R201H ¢.602G>A wt
9 male 55 unclassified pT4b NO (0/27) MO LO VO G3 RO MSI-H p.R201H c.602G>A wit

*MSI-H: highly microsatellite unstable; MSS: microsatellite stable; n.a.: not applicable




Table S6 Allele calls of failed validations (MSI tumor)

allele counts WES patient 1 tumor

allele counts WES patient 1 non-

allele counts WGS patient 1 tumor

allele counts WGS patient 1 non-

(MSI) tumor (MSI) tumor
chr. position gene cov. | #A | #C | #G | #T | %allele | cov. | #A | #C | #G | #T | %allele | cov. | #A | #C | #G | #T | %allele | cov. | #A | #C | #G | #T | %allele
11 47296590 MADD 43 0 1 9 33 20.93 42 0 0 1 41 2.38 42 0 0 0 42 0 53 0 2 0 51 3.77
12 | 54369186 | HOXC11 | 12 0 8 4 0 33.33 21 0 |19 | 2 0 9.52 36 0 (36| 0 0 0 84 0 | 84 0 0 0
9 36966598 PAX5 15 4 11 0 0 26.67 22 1 21 0 0 4.55 39 0 39 0 0 0 57 0 57 0 0 0
17 56439928 RNF43 13 9 0 4 0 30.77 16 15 0 1 0 6.25 46 43 2 1 0 4.35 54 45 4 5 0 9.26
14 | 70990319 | ADAM20 | 49 6 | 43| 0 0 12.24 47 3 |43| 0 1 6.38 47 0 (47| O 0 0 85 0 | 85 0 0 0
4 38800365 TLR1 41 8 |33 | 0 0 19.51 33 5|28 0 0 15.15 56 0 56| 0 0 0 107 | 1 [ 106 | O 0 0.93
2 222428603 EPHA4 66 0 0 56 | 10 15.15 94 0 0 82 | 12 12.77 63 0 0 63 0 0 82 1 0 81 0 1.22
7 120614861 ING3 28 0 22 6 0 21.43 30 2 26 2 0 6.67 67 0 67 0 0 0 115 0 115 0 0 0

Table S7 Allele calls of failed validations (MSS tumor)

allele counts WES patient 2 tumor

allele counts WES patient 2 non-

allele counts WGS patient 2 tumor

allele counts WGS patient 2 non-

(MSS) tumor (MSS) tumor
chr. position gene cov. | #A | #C | #G | #T | %allele | cov. | #A | #C | #G | #T | %allele | cov. | #A | #C | #G | #T | %allele | cov. | #A | #C | #G | #T | %allele
12 | 54369186 | HOXC11 | 19 0|16 3|0 15.79 23 0 (22| 1 0 4.35 28 1127 | 0 0 3.57 24 0 | 24 0 0 0
9 36966598 PAX5 19 5 14 0 0 26.32 11 0 11 0 0 0 12 0 12 0 0 0 37 0 37 0 0 0
17 56439928 RNF43 26 19 (0] 7 0 26.92 14 14 ] 0 0 0 0 16 141 0 2 0 12.5 37 31 4 2 0 10.81
14 70990319 | ADAM20 | 52 11 | 39 0 2 21.15 54 5 | 46 1 2 9.26 41 0 | 4 0 0 0 55 0 55 0 0 0
4 38800365 TLR1 29 4 |25 0 | O 13.79 32 2 (3|0 0 6.25 28 0 |28 | 0 0 0 57 0 | 56 0 1 1.75
2 222428603 | EPHA4 98 0 0 82 | 16 16.33 70 0 1 62 7 10 29 0 0 29 0 0 43 1 0 42 0 2.33
7 120614861 ING3 25 0 16 9 0 36 31 0 | 28 3 0 9.68 29 0| 29 0 0 0 44 0 42 1 1 2.27




Table S8 Putative insert position with adjacent gene < 100kb

chromosome | range start range end closest gene distance to closest gene
chr2 92103056 92103061 ACTR3BP2 26098
chr7 141743389 141743389 MGAM intronic
chr7 57688147 57688147 L37717 10499
chr7 57760881 57760881 L37717 62077
chr7 57786314 57786314 L37717 87510
chr9 40407198 40407198 CNTNAP3B 91283
chr9 41897881 41897886 BC019880/GLIDR 50628
chr9 42084498 42084498 LOC554249 64085
chr9 44460316 44460321 LOC103908605 57056
chr9 45607139 45607139 LOC100132167 43576
chr9 46900844 46900849 LOC103908605 55685
chr16 33109610 33109613 abParts intronic
chr20 26255314 26255315 LOC284801 65445
Table S9 Number of called somatic SNVs
sample # called SNVs

MSI WGS 19784

MSS WGS 5116

MSI WES 965

MSS WES 2722




