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Figure S1. Additional most common somatic mutated genes in colorectal cancer.
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vated.
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Figure S3. Single Base Substitution and InDels De novo mutational signatures.
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Table S1. CRC Patients from CBioPortal with MSH3 truncating variants and no other MMR alterations showing microsat-
ellite instability.

SAMPLE ID STUDY ORIGIN IN CBIOPORTAL MSH3 VARIANTS ANNOTATION MSISTATUS | MUTATION COUNT
11C0033 Colon Cancer (CPTAC-2 P Cell 2019] K383Rfs*32 OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no MsI 1810
11€0036 Colon Cancer [CPTAC-2 Prospective, Cell 2019 51022* OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no MSI 1805
11C0061 (Colon Cancer (CPTAC-2 Prospective, Cell 2019 K383Rfs*32 OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no Ms1 736

TCGA-AA-ADDA Colorectal Adenocarcinoma (TCGA, Nature 2012) K381Gfs*20 OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancertHotspof: no;3DHotspot: no MSI1 324
TCGA-AA-ADIQ Colorectal Adenocarcinoma (TCGA, Nature 2012) K381Gfs*20 OncokB: Likely Oncogenic, level NA;QIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no Ms1 595
TCGA-AA-3432 Colorectal Adenccarcinoma (TCGA, PanCancer Atlas) N861Mfs*6 ©QncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no Ms1 no data
TCGA-AA-3663 Colorectal Adenacarcinoma (TCGA, PanCancer Atlas) N1020Ifs*40 OncoKB: Likely Oncogenic, level NA;CQIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no no data 1937
coadread_dfci_2016_60 Colorectal Adenocarcinoma (DFC, Cell Reports 2016) K383Rfs*32 OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no Ms1 1257
coadread_dfci 2016 116 Colorectal Adenocarcinoma (DFCI, Cell Reports 2016) Q10s8* OncoKB: Likely Oncogenic, level NA;CIViC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no MSS 4474
coadread_dfci_2016_261 Colorectal Adenocarcinoma (DFCI, Cell Reports 2016) K383Rfs*32 OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no MsI 1062
coadread_dfci_2016_407 Colorectal Adenocarcinoma (DFC, Cell Reports 2016) K383Rfs*32 OncoKB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspot: no;3DHotspot: no Ms1 535
coadread_dfd_2016 1212 Colorectal Adenocarcinoma (DFCI, Cell Reports 2016) K383Rfs*32 OncokB: Likely Oncogenic, level NA;CIVIC: NA;MyCancerGenome: not present;CancerHotspof: no;3DHatspot: no MSI 1739
coadread dfci 2016 2227 | Colorectal Adenocarcinoma (DFCI, Cell RsEorts 2016) X303 M OncokB: Li ke\zoncogenic, level NA;CIVIC: NA,ME._ancerGenome: not Eressnt,(;ancerHDtspot: no;3DHotseot: no MSI1 588

Table S2. Comparative studies showing clinical and molecular differences in published cohorts.

Number of CRC LLS Mean age at CRC Patle:ts U;'sth td.aubl.e Number of Mean age at CRC | Patients with Double somatic
Author year um erg diagnosis (years SOMSEIC IErations in patients with diagnosis alterationsin MMR genes (%) of
patients MMR genes (%) of total . .
old) cohort CRC<40 (yearsold) patients with CRC<40
Sourouille 2013 17 54 24% 3 28 0%
Haraldsottir 2014 15 54 93% a4 34 100%
Mensenkamp 2014 23 47 48% 5 33 60%
Geurts-Giele W 2014 33 55 51% 5 35 0%
Porkka 2019 14 65 79% 1 38 100%
Xicola 2019 11 63 54% 0 - -
Golubicki 2020 15 30 33% 15 30 33%
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Table S3. Additional quality sequencing data from Table 2 variants.

Sample 1D Gene name HGVS.c HGVS.p WVariant impact TumorAD TumorDP Tumor AF
Biallelic somatic variants
LLS02 MSH3 c423C>A p-Cys141* stop_gained 4,6 10 0,6
LLS0% MSH3 c.1148dela p-Lys383fs frameshift variant 7.6 13 0,4615
LLS1D MSH3 c.1146delA p.Lys383fs frameshift_variant 28,43 71 0,6056
LLS10 POLM c5R3C=T p-Argl9s® stop_gained 119,68 187 0,3636
LLS10 POLM ©.2959del5 p-AspYBTEs frameshift_variant 85,56 141 0,3972
LLS17 MLHI c.129dupA p-Serddfs frameshift_variant 25,7 32 0,2188
LLs17 MLHI c.1831delA ple6llfs frameshift_variant 52,26 78 0,3333
LLS18 MESH2 c2251G=T p-Gly751* stop_gained 87,15 102 0,1471
LLS18 MEH2 c.2634+1G-A - splice_variant 73,17 a0 0, 1889
LL521 MLHI c 19954 p.Glya7 Arg missense_variant 129.2 149 0,1342
LL521 MLHI c.602delT p.Val201fs frameshift_variant 134,43 177 0,2429
LLsS5159 POLM c1562G-A ?.AIS.‘EI(‘.—'J]‘I missense_variant 80,23 103 00,2233
LLsS5159 POLM c3MTGA pArglOlsHis missense_variant 57,21 78 02692
LLS9045 MLH3 cARNACST p-Argl 31-}1('15;5 missense_variant 55,22 7 02857
LLS9045 MLH3 «1924T>C p.Fhe642Lleu missense_variant 37,32 (1] 04638
LL53045 MLH1 c.588delA p.Lys196fs frameshift_variant 25,7 3z 0,2188
LLS9045 MLHI . 1489delC p.ATg49T = frameshift_variant 119,32 151 0,211%
LLS9049 POLDT c.2959delG P-AspISTfs frameshift variant 50,22 72 0,3056
Sample 1D Gene name HGVS.c HGVS.p WVariant impact TumorAD TumorDP Tumor AF
Monoallelic somatic variants
LLS0% MEHE c3552G=A p-Metl 184 e missense_variant 19,8 7 02963
LLS10 MSHR c.2B75C=T ]:\.Arg‘;lﬁ';l{'ili-'s missense_variant 76,4 116 03448
LLS10 POLE 2091 delC p.Leut98fs frameshift_variant 38,33 121 0,2727
LLS18 MSHs c.3261 dupC p.Phel 08&fs frameshift_ variant 32447 371 0,1267
LLS19 MESH2 c1225C-T p-Gind05* stop_gained 63,12 75 0,16
LL51% MEH c. 199304 p-Glufh5 Lys missense_variant 108,15 123 0,122
LL521 MSH3 c.3356T=C p-Leull1%Fro missense_variant 305 35 0,1429
LLS21 PMS2 c1239delA p-Aspdld $ frameshift_variant 6,16 80 o2
LL521 POLE c. 106040 p-Thr3s4 Ala missense_variant 49,12 1l 0,1967
LLS9045 MUTYH c.724C>T ]:'.AIHE-I](':.E—'S missense_variant 58,33 91 L3626
LLS9045 POLM c.735G-T ?.[‘Hu]-lﬁ)!u&]:' missense_variant 73,27 100 0,27
LLs90449 MUTYH c544C>T p-ArglE2Trp missense_variant 99,15 114 L1316
LLS9049 MEH3 cA33G=T p-Alal455er missense_variant 519 [0 0,15
LLs90449 POLE c3176GA p-Argl059His missense_variant 97,24 121 0, 1983
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Table S4. Insight database classification from somatic MMR variants in Table 2.

InSight Classification for MMR variants

Biallelic Somatic Variants

Patient ID Gene Name HGVS.c HGVS.p InSight Classification

LLS17 MLH1 c.129dupA p.Serddfs not present

LLS17 MLH1 c.1831delA p.lle61lfs Class 5: Pathogenic

LLS18 MSH2 c.2251G>T p.Gly751* not present

LLs18 MSH2 €.2634+1G>T - Class 4: Likely Pathogenic

LLS21 MLH1 c.199G>A p-Gly67Arg Class 5: Pathogenic

LLS21 MLH1 c.602delT p-Val201fs not present

LLS9045 MLH1 c.588delA p-Lys196fs Class 5: Pathogenic

LLS9045 MLH1 1849delC p.Argd97fs not present
Monoallelic Somatic Variants

Patient ID Gene Name HGVS.c HGVS.p InSight Classification

LLS09 MSH6E c.3552G>A p.Met1184lle not present

LLS10 MSH6E c.2875CT p.Arg959Cys not present

LLS18 MSH6 €.3261dupC p-Phel088fs Class 5: Pathogenic

LLS19 MSH2 c.1225CT p.GIn409* not present

LLS19 MSHéE c.1993G>A p.Glu665Lys not present

LLS21 PMS2 c.1239delA p.Aspdldfs not present

Table S5. ACMG classification criteria from Table 2 somatic variants.

Biallelic somatic variants

I Sample ID Gene name HGVS.c HGVS.p Variant impact gnomAD ClinVar COSMIC ACMG classification criteria
LLS02 MSH3 c4230A p.Cys141* stop_gained not present not present not present Pathogenic (FVS1; PMS2; FF3)
LLS09 MSH3 cl148delA p-Lys383fs frameshift variant 1,64E05 Pathogenic COSM1438888 Pathogenic (PV51; PS3; PP'3; PT5)
LLS10 MSH3 c.1148delA pLys3&ifs frameshift_variant 1,64E405 Pathogenic COSM1438888 Pathogenic (M'V51; PS3; PI3; PT5)
LLS10 POLD1 c.583C>T p-Argl9s* stop_gained 0,0000647 Conflicting not present Benign (PVS1; PP3; BS1, BS2)
LL510 POLD1 c.2959delG pASpIET s frameshi 0,000057209 not present COSM3686158 Likely Pathogenic (FV51; PM2)
L1517 MLH1 c129dupA p-Serddfs frameshi not present Pathogenic not present Pathogenic (PVS1; PM2; PP3; PT'S)
L1517 MLH1 c1831delA p-leb11fs frameshifi_variant not present not present not present Pathogenic (PVS1; PM2; PP3)
L1518 MSH2 c2251G-T p-Gly751* stop_gained not present not present not present Pathogenic (PV51; PM2; PP3)
L1518 MSH2 c2634+1G-A - splice_variant not present Likely_pathogenic not present Pathogenic (PV51; PM2; PP3; FT5)
L1521 MLHI c199G=A p.Gly67 Arg missense_variant not present Pathogenic COSM1422567 Pathogenic (PS1; PM1; PM2; PM5; PT2; PF3; PP5)
L1521 MLH1 c.602dedT pVal20lss frameshift_variant not present not present not present Likely Pathogenic (PV51; PM2)

LLS5159 POLD c1562G>A p.Arg521GIn missense_variant 0,000126296 Yus not present Benign (PT3; B51; BS2; Br1)
LLS5159 POLD1 c3047G-A p-Argl016His missense_variant not present VUs COSM7387416 VUS (PM2; FF3; BF1)
LLS9045 MLH3 c3694C>T P Argl232Cys missense_variant 3,25E05 VUS not present VUS (PF3; BF1)
LLS9045 MLH3 €1924T>C p-Phe642leu missense_variant not present not present not present Likely Benign (PM2; BP1; BP4)
LLS9045 MLH1 c.588delA pLys1966 frameshifi_variant 4,06E06 Pathogenic not present Pathogenic (PV51; PM2; PP3; FT5)
LLS9045 MLH1 c.1489delC pArgdo7es frameshift_variant 4,06E06 not present COSM1422396 Pathogenic (PVS1; PM2; PP3; PT'S)
LLS9049 POLD c.2959delG P AspIST s frameshift variant  0,00005720% not present COSM3686158 Likely Pathogenic (PV51; PM2)

Monoallelic somatic variants

I Sample ID Gene name HGVS.c HGVS.p Variant impact gnomAD ClinVar COSMIC ACMG classification criteria

L1509 MSHg c3552G-A p-Metl1840e missense_variant 4,07ED6 not present not present WVUS (PM2; PP3)

LLS10 MSHs c2875C>T p-Arg955Cys missense_variant 1,22E05 Vus not present VUS (PM2; PP3)

L1510 POLE c2091delC pLeut98ts frameshift_variant 8,21E06 VUS COSM4612998 Pathogenic (PVS1; PM2; PP3)

L1518 MSH6 ©3261dupC p-Phel 0886 frameshift_variant 0,00003445 Pathogenic COSM13394 Pathogenic (PVS1; PM2; PP3; PPS)

L1519 MSH2 c1225C>T p-Glnd09* stop_gained not present Pathogenic COSM7508782 Pathogenic (PVS1; PM2; PP3; PT'S)

L1519 MS5Hg c1993G=A P.GluB65Lys missense_variant 4,07E06 not present not present VUS (PM2; PF3)

L1521 MSH3 c3356T=C p-Leul119Pro missense_variant not present not present not prensent VUS (PM2; PP3)

L1521 PMS52 c.1239delA pAspdl4fs frameshift_variant not present not present COSM150905 Fathogenic (FV51; PM2; PP3)

L1521 POLE c1060A>C p-Thr354Ala missense_variant not present not present not present Likely Benign (PM2; BP1; BP4)
LLS9045 MUTYH c724C>T p-Arg242Cys missense_variant 5,30E05 Pathogenic COSM69545 Pathogenic (PM1; PM2; PMS5; PP2; PP3; PPS)
LLS9045 POLDI € 735G>T pGhi2454sp  missense_variant not present not present not present Likely Benign (PM2; BPL; BP4)
LLS9049 MUTYH c544C>T p-Argl82Trp missense_variant 1,22E05 not present COSM6922477 Pathogenic (PM1; PM2; PMS5; PP2; PP3; PPS)
L1L59049 MSH3 c4336G=T p-Alal455er missense_variant not present VUs not present VUS (PM2; BP4)

LL59049 FPOLE c3176GA p-Argl059His missense_variant 1,22E05 not present COsSM6965827 VUS (PM2; FF3; BF1)




