Supplementary method for genomic profiling analyses

Single nucleotide variant (SNV) analyses

SNV data were converted to maf format using maftools '. SNV frequency was determined as the percentage of individuals
who were analyzed for a particular gene that carried a variant affecting the gene of interest. 48 Candidate genes including 14
hereditary genes in PCa, 7 genes interactors with MMR genes and 27 genes recurrently mutated in PCa were determined from the
literature ** for inclusion in the somatic mutation analyses. The top 20 genes with the highest frequency of SNVs in primary or
metastatic tumors were added to the candidate genes (Supplementary Table S2). Since not all candidate genes were analyzed in the
GENIE panels, the sample size for frequency calculations varied across genes. To assure sufficient power, only genes profiled in
at least 60% of tumors were continued to be analyzed.

Copy number alteration analysis

CNA frequencies were defined as the percentage of individuals who were analyzed for a particular gene that carried a CNA
affecting the gene of interest. Candidate genes for CNA analyses were identified in a similar manner as for the SNV analyses. 48
genes identified in the literature were supplemented with genes among the top 20 most commonly copy number-altered in primary
or metastatic tumors and only genes profiled in at least 60% of tumors were continued to be analyzed., resulting in 61 candidate
genes for primary tumors and 59 candidate genes for metastatic tumors (Supplementary Table S2).

TMPRSS?2 and ETS structural variant (SV) analyses

Alteration frequencies were calculated for harboring any SV affecting TMPRSS2, ERG, or ETS family genes, accounting for
gene coverage across the GENIE panels. Samples with SV profiling for at least one E7S family gene were included in estimating
frequencies of ETS family SVs. ETS genes considered included: ERG, ETV1, ETV4 and ETV. Other genes in £7S family were not
included due to the extremely low frequencies of SV in PCa. SVs of interest were classified as TMPRSS2-ETS, TMPRSS2-ERG
ETS-other, ERG-others and TMPRSS2-intragenic. Differences in alteration frequencies for these 5 SV categories by MMR status

were tested.
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