SUPPLEMENTARY METHODS

Somatic Variant Detection

Sequence data was aligned to reference sequence build GRCh37-lite-build37 using bwa mem[5] version
0.7.10 (params: -t 8::), then merged and deduplicated wusing picard version 1.113,

(https://broadinstitute.github.io/picard/).

SNVs were detected using the union of four callers: 1) samtools[6] version 1982 (params: mpileup -BuDs)
intersected with Somatic Sniper[4] version 1.0.4 (params: -F vcf -G -L -q 1 -Q 15) and processed through
false-positive filter vl (params: --bam-readcount-version 0.4 --bam-readcount-min-base-quality 15 --min-
mapping-quality 40 --min-somatic-score 40), 2) VarScan[3] version 2.3.6 filtered by varscan-high-
confidence filter version vl and processed through false-positive filter v1 (params: --bam-readcount-
version 0.4 --bam-readcount-min-base-quality 15), 3) Strelka[10] version 1.0.11 (params:
isSkipDepthFilters = 1), and 4) mutect[2] v1.1.4 (params: number-of-chunks=50).

Indels were detected using the union of 4 callers: 1) GATK][7] somatic-indel version 5336 2) pindel[11]
version 0.5 filtered with pindel somatic calls and VAF filters (params: --variant-freq-cutoff=0.08), and
pindel read support, 3) VarScan[3] version 2.3.6 filtered by varscan-high-confidence-indel version v1 and

4) Strelka[10] version 1.0.11 (params: isSkipDepthFilters = 1).

SNVs and Indels were further filtered by removing artifacts found in a panel of 905 normal exomes,
removing sites that exceeded 0.1% frequency in the 1000 genomes or NHLBI exome sequencing projects,
and then using a Bayesian classifier

(https://github.com/genome/genome/blob/master/lib/perl/Genome/Model/Tools/Validation/IdentifyOutlie

rs.pm) and retaining variants classified as somatic with a binomial log-likelihood of at least 10.
Copy number analysis was performed using Varscan 2.3.6 [24], and segmented with the DNAcopy
package[8]. Data was recentered when necessary, then segments of less than 50 probes were filtered to

remove noise, followed by merging of adjacent segments with absolute CN difference of less than 0.2.


https://broadinstitute.github.io/picard/
https://github.com/genome/genome/blob/master/lib/perl/Genome/Model/Tools/Validation/IdentifyOutliers.pm
https://github.com/genome/genome/blob/master/lib/perl/Genome/Model/Tools/Validation/IdentifyOutliers.pm

Mutation signature
The mutational spectra of mutations of all samples were analyzed using deconstructSigs[9] to extract
signatures based on the Wellcome Trust Sanger Institute Mutational Signature Framework[1] and

statistically quantify the contribution of each signature for each tumor.
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