
Supplementary Methods 

Next generation sequencing and copy number variation analyses 

Sequenced reads were mapped to the human reference genome (NCBI build 37) using 

the Burrows-Wheeler Aligner (0.5.9) [1], and demultiplexing was conducted using 

MarkDuplicates of the Picard package to remove polymerase chain reaction duplicates from 

the aligned read (http://broadinstitute.github.io/picard). Deduplicated reads were realigned at 

known indel positions using GATK IndelRealigner [2], and base qualities were then 

recalibrated using GATK TableRecalibration. Somatic variant calling for single nucleotide 

variants and short indels was conducted using VarDict [3]. Germline variants from candidates 

of somatic variants were filtered out with common dbSNP (build 141; found in ≥1% of 

samples) [4], a panel of normal samples, ExAC, gnomAD, and common variants of 1,100 

healthy Korean population. somatic variants were annotated with Variant Effect Predictor 

(ver. 79) [5] and converted to MAF files using vcf2maf (https://github.com/mskcc/vcf2maf). 

The candidates of somatic variants were manually reviewed using Integrative Genomics 

Viewer (IGV) [6]. Copy number analyses were performed using CNVkit [7]. Copy numbers 

of tumors were adjusted using the tumor cellularity. 
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