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Figure S1. Histogram representing the percentage of genomic regions with a high-quality value
of coverage (210x) with respect to all shared sequenced regions for each of the germline-tumor
paired samples. Horizontal red line indicates sample filtering threshold (>70% of shared regions
with coverage above 10x).
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Figure S2. Pedigrees of the 18 families included in the study. Sample selected for germline and
tumor whole-exome sequencing is indicated with an arrow. Filled symbols indicate affected for
colorectal cancer (upper right quarter), adenoma/s (lower right quarter), gynecological cancer
(ovary, uterine or breast cancer) (upper left quarter) and liver, stomach or pancreatic cancer
(lower left quarter). Other cancer types are indicated in text with no symbol. IDs from samples
undergoing germline whole-exome sequencing are also shown. AA/on-AA, advanced
adenoma/non-advanced adenoma.
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Table S1. Description of germline copy number variants detected after calling with CoNIFER and ExomeDepth.

Sample CNV Class Calling Tool Location Length DGV EPICOLON Genes Included Encod'e d Proteins
(bp) Freq. Freq. Function/OMIM
CoNIFER  chr2:228,678,570-228,789,026 110,456 0 0 Rheumatoid arthritis—-CCL20
. CCL20, DAWI, :
AA3584  Deletion SPHKAP (#601960); axonemal dynein
ExomeDepth chr2:228,678,628-228,860,410 181,782 0 0 -DAW1
CoNIFER chr7:84,624,869-84,751,247 126,378 0 0
AA3584 Duplication SEMA3D Axon guidance (#609907)
ExomeDepth  chr7:84,685,033-84,727,281 42,248 0 0
CoNIFER chr11:20,691,136-21,597,001 905,865 0 0
AA3584 Duplication NELL1 Osteogenesis (#602319)
ExomeDepth  chr11:21,555,920-21,596,568 40,648 0 0
o CoNIFER  chr5:140,529,839-140,555,957 26,118 0 1 PCDHB6, PCDHB17, Neural cadherins—-PCDHB7
AA3589 Duplication PCDHEB7 PCDHES and PCDHBS (#606333 and
ExomeDepth chr5:140,552,417-140,560,021 7604 9 0 ’ #606334)
CoNIFER  chr9:117,085,336-117,088,757 3421 0 0 Immunosuppression
AA3589 Duplication ORM1 13 82’5’0
ExomeDepth chr9:117,085,943-117,087,432 1489 0 0 ( )
CoNIFER chr15:43,891,761-43,941,039 49,278 4 0 Mitochondrial creatine
AA3589  Deletion CK&?SB I;I;"S I]{?C, kinase-CKMT1B (#123290);
ExomeDepth  chr15:43,888,606-43,897,597 8991 0 0 deafness—STRC (#606440)
CoNIFER  ¢chr9:117,085,336-117,088,757 3421 0 0 IMMUnosuUppression
U726 Duplication ORMI g 855’0
ExomeDepth chr9:117,085,414-117,087,432 2018 0 0 ( )

Abbreviations: bp, base pairs; CNV, copy number variant; DGV, Database of Genomic Variants; Freq., frequency; OMIM, Online Mendelian Inheritance in Man.



Table S2. List of genes where a potentially pathogenic germline SNV/indel and tumor LOH were identified in our samples.

Gene Sample Chromosome Gen-OTnic Reference  Alternative Pathogenicity ExAC
Position Allele Allele Tools Freq.
ABCA12 AA3588 2 215,854,157 G A 5/6 1.58E-05
ACADVL AA3588 17 7,127,641 C T 3/6 6.32E-05
AMOT AA3588 X 112,022,894 C T 3/6 6.87E-04
ANAPC5 AA3588 12 121,773,343 C T 6/6 1.58E-05
ANO7 AA3588 2 242,144,358 C A NS -
AREL1 AA3588 14 75,136,366 C T 6/6 -
ARHGEF25 AA3584 12 58,008,801 G C SP -
ARMC3 AA3584 10 23,321,876 T C 3/6 2.53E-04
ASPM AA3584, AA3582 1 197,073,396 A C 5/6 1.11E-04
ASPN AA3588 9 95,221,948 A AT ES 7.42E-04
ASTN1 AA3585 176,851,995 A T 3/6 -
ATCAY AA3585 19 3,907,776 G A 4/6 3.99E-05
ATP4A AA3588 19 36,046,582 G A 4/6 1.97E-04
ATP7B AA3583 13 52,515,271 C T 3/6 5.58E-05
BAGALNTS U729 12 670,538 G A 6/6 8.68E-05
AA3585 12 655,811 G T SP 5.74E-05
BCL9 AA3585 1 147,084,974 C G 5/6 -
BLM U729 15 91,306,382 C T 6/6 7.89E-06
BORA AA3585 13 73,319,166 C A 6/6 2.96E-04
BRCA2 AA3599 13 32,913,453 GT G ES -
CELSR1 AA3583 22 46,835,164 G A 3/6 1.58E-05
CELSR2 AA3588 1 109,811,556 G A 3/6 7.89E-05
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VWAS5A AA3589 11 124,005,718 G A 3/6 5.53E-05
YLPM1 AA3582 14 75,265,235 C T 4/6 1.43E-04
ZFAND4 AA3584 10 46,122,195 A T 5/6 8.45E-04
ZNF521 AA3582 18 22,804,982 C T 4/6 3.95E-05

Abbreviations: ExXAC, Exome Aggregation Consortium; Freq., frequency; FS, frameshift; NS, nonsense variant; SP, splicing-affecting variant.
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Table S3. List of potentially pathogenic rare germline variants located in the final candidate genes in
a cohort of 1006 familial early onset CRC patients from the CanVar database. Only frameshift or
missense variants with CADD > 15 were selected. Significant variant enrichment in cases compared
to ExAC control database (p-value < 0.05) have been marked in bold.

ExA
Gene Genetic Variant CADD CanVar XAC p-Value
Freq. Freq.
p-Asp209Glu 23.4 0.00105 0.00002 0.002
p-GIn320Glu 25.5 0.00060 - 0.016
p-lle675Val 25.5 0.00103 0.00002 0.002
ADCYS p.Val722lle 18.83 0.00100 0.00008 0.013
p-Ser812Leu 23.7 0.00050 0.00017 0.304
p-Ala878Thr 16.76 0.00051 0.00007 0.138
p-Asp893PhefsTer46 ES 0.00051 - 0.016
p-Arg924Cys 33 0.00100 0.00002 0.002
p.Leu9Pro 26.2 0.00050 - 0.016
BLM p-Cys361Ter FS 0.00050 - 0.016
p.Glu880GIn 22.5 0.00050 0.00003 0.064
p-Gly1359Glu 24.3 0.00061 - 0.016
p-11e505Thr 18.18 0.00204 0.00071 0.060
p-Leul227GInfsTer5 ES 0.00051 - 0.016
p-Ser1230LeufsTer9 FS 0.00050 - 0.016
p-Gly1529Arg 27.0 0.00050 0.00040 0.553
p-Lys1690Asn 23.7 0.00050 0.00013 0.231
p-Tyr1710Ter ES 0.00050 - 0.016
BRCA2 p-Leu2092ProfsTer7 FS 0.00050 0.00002 0.048
p-Val2179AspfsTer10 ES 0.00050 0.00001 0.032
p.Glu2856Ala 259 0.00550 0.00078 <0.001
p.Thr3013Ile 221 0.00050 0.00022 0.358
p-Tyr3035Cys 27.4 0.00053 0.00003 0.079
p-Tyr3035Ser 26.9 0.00053 0.00006 0.123
p-Leu3274Trp 28.7 0.00051 - 0.016
p-Argl43Gly 25.2 0.00053 0.00001 0.032
ERCC2 p-Phe610LeufsTer99 FS 0.00052 0.00001 0.032
p.-Ala717Gly 24.8 0.00054 0.00033 0.490
p-Glul13Lys 242 0.00205 0.00018 0.001
p-GIn372Arg 229 0.00109 0.00005 0.007
p.Val376lle 23.5 0.00052 0.00007 0.138
p-Arg420GIn 32 0.00054 0.00025 0.409
p-Asp746Val 20.7 0.00053 0.00001 0.032
p.-His779Tyr 23.3 0.00374 0.00094 0.001
HSPG2 p-Asp802Tyr 29.0 0.00052 0.00001 0.032
p.Ala803Thr 25.1 0.00052 0.00006 0.123
p-Arg940Cys 32 0.00058 - 0.016
p-Thr1182Met 251 0.00055 0.00004 0.094
p-Glul526Lys 29.2 0.00073 0.00002 0.064
p-Vall736lle 18.67 0.00053 0.00037 0.523
p.-Argl1758GIn 25.6 0.00052 0.00005 0.109
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p-Argl779Trp 29.3 0.00054 0.00014 0.256
p-Vall867Met 15.75 0.00058 - 0.016
p-Alal883Val 24.5 0.00114 0.00058 0.329
p-Ala2164Val 22.5 0.00057 0.00002 0.048
p-Gly2270Arg 29.7 0.00208 0.00026 0.003
p-Arg2377His 25 0.00054 0.00009 0.179
p-Ser2412Asn 16.42 0.00114 0.00072 0.658
p-Leu2459His 255 0.00054 - 0.016
p-Val2738Met 242 0.00050 0.00004 0.094
p-Val3079Met 21.9 0.00160 0.00030 0.027
p-Arg3159GIn 16.31 0.00057 0.00023 0.379
p-GIn3188His 21.2 0.00267 0.00054 0.006
p-Arg3334His 24.5 0.00059 0.00006 0.123
p-Ala3396Val 15.38 0.00054 0.00024 0.389
p-Leu3451Phe 28.8 0.00057 0.00040 0.553
p-Pro3487His 26.7 0.00066 0.00020 0.337
p.Gly3934Arg 26.2 0.00063 0.00002 0.048
p.Arg4086Trp 33 0.00052 0.00061 1.000
PARP2 p-Vall63Met 22.3 0.00050 0.00010 0.206
RECOL p.11e497 AsnfsTer12 FS 0.00051 0.00008 0.152
c.1667_1667+3del AGTA SP 0.00051 0.00035 0.515
p-GIn578Lys 22.2 0.00050 0.00001 0.032
REV3L p-Trp1129Cys 32 0.00051 0.00002 0.048
p-Asp1202Asn 22.7 0.00149 0.00034 0.035
p.Cys1442Tyr 16.68 0.00050 - 0.016
p-Argl16Cys 22.1 0.00298 0.00021 <0.001
p-lle224Val 15.61 0.00104 0.00043 0.220
RIF] p-Pro403Leu 222 0.00050 0.00039 0.546
p-Lys1303Asn 17.19 0.00249 0.00053 0.005
p.Glul598Ala 15.30 0.00050 0.00001 0.032
p-Asp2378Glu 16.52 0.00050 - 0.016
SEC23B p-Arg546Trp 26.1 0.00165 0.00005 <0.001
SMARCA4 p-Arg359GIn 16.81 0.00183 0.00020 0.001
STKITIP p.Arg550Cys 24.3 0.00056 0.00001 0.032
p.Argl061Cys 28.1 0.00055 0.00002 0.048

Abbreviations: CADD, combined annotation dependent depletion; ExAC, Exome Aggregation

Consortium; Freq., frequency.
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