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Variant exclusion criteria
| 233,306 variants |

Kept: GnomAD genomes/exomes <0.02 or missing
AND ABroam <0.02 or missing

| 27,524 variants |

Excluded: synonymous; allele fraction of <30% & SNP
<10x and Indel <10x variant allele depth;

I .

Excluded (Families F1 and F2 only): variants not shared
by all individuals of a family

9,838 variants

Variant prioritization

| Missense: | Potential splice site:
8,368 variants 1,011 variants
_| Deprioritized: missing CADD . | Deprioritized: missing Ada or RF
"| classification or CADD < 20 "| classification; Ada or RF < 0.6

—| 3,919 variants —| 100 variants

Potential loss of function (Stop gain/loss/retained-variant; indel
frameshift or not; initiator codon): 464 variants

Deprioritized: CADD < 20

129 variants |

Total:
| 4,148 variants |
_| Deprioritized: Benign in Clinvar;
IGV review for true positive variants
| 3,855 variants |
Highlights
Cancer-related genes Recurrently altered genes Recurrent variants
MUTYH, COL7A1, GBA, BMPRIA, KIF19, SGSM2, ACSMS5, MUS81, ADRA1A, GCAT and
SDHD, DDB2, POLE, SERPINA1, DICER1, ELOAZ2/KATNALZ2, INSC and KRT75 AKAP17A

PRKARI1A, ERCC3, MSH2, CHEK2,
MLH1, MTAP, DOCK8 and PTCH1

Figure S1. Schematic representation of the filtering criteria and variant prioritization used for the
whole-exome sequencing data analysis.
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Figure S2. Sanger sequencing performed in five index patients confirmed the presence of the MUS81
c.1292G>A variant.
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Figure S3. Sanger sequencing of MUS81 performed in thyroid cancer sample from patient M1. Except
for exons 3 and 13, no other variant was found.
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Figure S4. Pedigrees of the index cases positive for the MUSS81 ¢.1292G>A variant. Heterozygous
variants are indicated as GA genotype. Circles and squares represent female and male individuals,
respectively. Black arrows indicate the index patients from five families. Diagonal lines indicate

deceased members are represented.
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Figure S5. Allelic discrimination plot from TagMan Genotyping assay. (A) Eleven of 362 healthy
Brazilian individuals were heterozygous for the MUS81 ¢.1292G>A variant (MAF = 0.015). Five
samples did not amplify, and one was undetermined. (B) Three of 88 sporadic thyroid (N = 47) and
breast (N = 41) tumor tissues were heterozygous for the MUS81 ¢.1292G>A variant (MAF = 0.017).
Three samples did not amplify. Blue: homozygous for the wild type allele; green: heterozygous for
¢.1292G > A allele; yellow: no amplification; light blue: negative control, squares: controls with known

genotype.
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C Papillary Thyroid Carcinoma (TCGA)
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Figure S6. MUS81 copy number alterations (CNA) and DNA methylation analyses using publicly
available data. (A) CNA (left) and DNA methylation (right) profile associated with mRNA expression
in 678 invasive ductal breast carcinoma samples from TCGA dataset. Each point indicates a sample.
(B) CNA (left) and DNA methylation (right) profile associated with mRNA expression in 188
papillary thyroid carcinoma samples from TCGA dataset. Each point indicates a sample. (C) DNA
methylation profile of probes covering MUS81 in PTC (top) and BC (invasive ductal subtype) samples
from TCGA database (mid) and 50 PTC samples from dos Reis MB et al. (2017) (low).



