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Identification of significantly mutated genes with MutsigCV 3 

The algorithm of MutSigCV was used to identify significantly mutated genes among the non-silent 4 

mutation set that was detected in the WES canine cohort. The program detects genes with higher mutation 5 

occurrences than what is expected by chance, factoring in the covariates that include a given gene’s base 6 

composition, its length, and the background mutation rate. The human orthologs of the canine genes were 7 

used as inputs for the tool and the false discovery rate threshold was fixed at 0.1. 8 

 9 

Identification of putative drivers with VEP’s high impact mutations 10 

To identify and prioritize those non-silent mutations which generate functional changes that likely induce 11 

carcinogenesis, we employed Wilcoxon rank test on the variant allele frequencies of these mutations. The 12 

test compares the ranks of two complimentary subsets and measures the deviation from the expected rank 13 

sum for each set. We applied multiple testing corrections for the number of genes tested. 14 

 15 

Analysis of mutations in TP53 and SETD2 16 

The pathological role of the mutations in TP53 and SETD2 and other genes were determined using Ensembl 17 

Variant Effect Predictor (VEP). 18 

 19 

Visualization of the mutations and copy number alterations 20 

The mutation types of the SMGs were shown together with SCNA changes for the TP53 and CDKN2A/B 21 

genes using the web tool Oncoprinter available at http://www.cbioportal.org/. The lollipop plots for the p53 22 

and SETD2 proteins were also visualized at the same web page by the tool MutationMapper.23 
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 25 

oaCGH SCNA analysis for a subset of 22 dogs from the WES cohort 26 

A subset of 22 cases from the WES study of canine OSA were evaluated using oligonucleotide array 27 

comparative genomic hybridization (oaCGH) analysis, to evaluate profiles of somatic copy number 28 

alterations (SCNAs) at the genome-wide level. oaCGH analysis was performed as described previously (1) 29 

using a ~180,000-feature canine oligonucleotide CGH microarray (Agilent Technologies AMADID 30 

025522), comprising repeat-masked ~60-mer oligonucleotides distributed at approximately 13kb intervals 31 

throughout the dog genome sequence assembly. 32 

 33 

The results from oaCGH analysis recapitulate findings from WES analysis that canine OSA presents with 34 

extensive genomic instability involving recurrent copy number imbalances of large chromosome segments, 35 

including highly penetrant gains of regions of dog chromosome 13 and deletions along chromosomes 16, 36 

18 and 38 (Supplementary Figure 3). Both approaches also define discrete focal amplifications and 37 

deletions. Notably, oaCGH analysis identified recurrent DNA copy number imbalances of several key 38 

cancer genes highlighted by WES analysis, including copy number losses of DLG2 (21q13, 45% of cases), 39 

HRAS (18q22, 59% of cases) and HIPK2 (16q12, 50% of cases). In contrast, neither WES analysis nor 40 

oaCGH analysis identified recurrent SCNA involving SETD2 (20q15.3), suggesting that the role of this 41 

gene as a potential driver in canine OSA is more likely conferred through somatic point mutations. 42 

 43 

Among the genes located in regions of significant SCNA identified by GISTIC analysis are CDKN2A/B 44 

(chromosome 11q16, deleted in 68% of cases, Q-bound 2.8 x10-13), TUSC3 (16q23, deleted in 64% of 45 

cases, Q-bound 8.3 x10-5), TP53 (5q21, deleted in 55% of cases, Q-bound 6.8 x10-3) and PTEN (26q25, 46 

deleted in 32% of cases, Q-bound 3.8 x10-2). The identification of these genes using GISTIC analysis of 47 
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both WES and oaCGH data provides strong support for their involvement in the pathogenesis of canine 48 

OSA. 49 
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