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Analysis Plan:  
 
Identification of variants: As part of the International Pan-Cancer Analysis of Whole Genomes 
(PCAWG) Initiative, the Gerstein Lab is involved in improving and standardizing variant calling 
methods, developing new methods for SV calling, identifying noncoding drivers and network and 
pathway analysis. Tools developed for this initiative will be applied to the current project. 
Systematic annotation of the variants: We will annotate variants in the coding and non-coding 
regions using FunSeq2 [1]. Noncoding annotations derived primarily from ENCODE will include 
transcription-factor binding sites, DNA-hypersensitive sites, chromatin marks by histone binding, 
predicted enhancer regions, miRNA and pseudogenes [2]. Identification of candidate coding and 
noncoding drivers: We developed FunSeq to prioritize both coding and noncoding variants that 
could be potential drivers [3]. Briefly, the tool identifies potential regions of high functional impact in 
noncoding regions by understanding patterns of natural variation in human genomes and 
comparing these patterns in disease cases. We identified regions in the genome under purifying 
selection that are enriched for rare alleles using variation data from 1092 individuals (Phase1 of 
1000 genomes project [4]). Such regions that we dubbed sensitive and ultrasensitive regions 
highlight regions that are under strong constraint. Mutations identified in such functionally important 
regions will be considered potential cancer drivers. We have used this method to successfully 
identify potential noncoding driver mutations in prostate cancer genomes [3]. We have now 
enhanced this pipeline to include expanded enhancer predictions, gain and loss of function motif 
analyses for TF-binding and identification of genes that may be affected by such regulatory variants 
[1].  
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