
 
Mayo Clinic Brain Tumor Patient-Derived Xenograft National Resource 

 
Whole-Exome Sequencing (WES) 

 
 
1.1 WES data generation for brain tumor PDX models 
 
Whole-exome sequencing was performed in Mayo Clinic's Medical Genome Facility. Paired-end 
libraries were prepared by using the manufacturer's protocol, and exome capture was carried out 
with SureSelect Human All Exon V5+UTRs (or V4+UTRs) kit from Agilent (Santa Clara, CA), 
or TGen's Strexome platform (https://tgen.org/). 
 
The libraries were sequenced as 2X101 paired-end reads on the Illumina HiSeq 2000 platform 
according to the manufacturer's recommendation (Illumina Inc., San Diego, CA). Xenograft-
derived raw sequencing reads were mapped to human (hg19) and mouse reference (mm10) 
simultaneously to remove potential reads from contaminating mouse cells with Xenome (version 
1.0.1) before variant calling [1]. 
 
1.2 Identification of somatic alternations in PDXs 
 
GenomeGPS is an internal comprehensive secondary analysis pipeline for WES data in the Mayo 
Clinic Bioinformatics Core. The pipeline integrates published variant detection methods for both 
germline and somatic variant calling. 
 
In detail, FASTQ files were aligned to the hg19 reference genome using Novoalign (version 
3.02.04) with the following options: -x 5 -i PE 425,80 -r Random --hdrhd off -v 120 
(http://www.novocraft.com/). 
 
Realignment and recalibration were then performed using GATK (version 3.3.0 ) by following 
the recommended Best Practices version 3 [2]. Variant calling (point mutation and small indels) 
from xenograft samples without matched blood were performed with GATK's HaplotypeCaller 
(version 3.3.0) [3]. For those PDXs with matched blood, somatic mutations were collectively 
called by SomaticSniper (version 1.0.4) ([-q 20 -Q 20 -F vcf) [4], JointSNVMix2 (version 0.8b2) 
[5] with the "--model snvmix2" parameter, or MuTect (version 1.1.4) (default parameters)[6], 
and somatic Indels by SomaticIndelDetector (GATK, version 1.6.9) (--window_size 1000)[3]. 
 
Variants were annotated using GATK variantannotator (v 3.3.0) for variant quality[2],  BioR 
(version 4.1.2, Biological Annotation Data Repository), which consolidates the biological and 
clinical annotations (1000 Genome, ExAC and COSMIC databases) needed to interpret 
variants[7],  and CAVA (vrersion1.2.0, Clinical Annotation of Variants), which stratifies variants 
into categories according to predicted severity of impact on protein function[8]. 
 
Raw variant sites were subject to a series of quality filtering, such as the allelic and overall depth 
of coverage, average mapping quality, base quality, proximity to homopolymer run, number of 
mapping-quality-zero reads, variant quality, strand bias and somatic score. Finally, common 
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variants were eliminated based on the minor allele frequencies (>0.01) available in the 1000 
Genomes Project or EXAC. 
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