Gerstein lab experience in prioritizing genomic variants in cancer contexts:
The Gerstein lab has developed software tools to prioritize cancer-associated genomic alterations, which can be combined to provide multiple lines of evidence for elucidating variant impacts in PCa. These tools include ALoFT, which predicts disease-causing potential of loss-of-function (LoF) events (Balasubramanian et al, 2017). ALoFT discriminates between LoF mutations that are deleterious in heterozygous states from those that may cause disease in the homozygous state. ALoFT enabled us to find that deleterious somatic variants that are enriched in canonical cancer driver genes. In another approach (Kumar et al, 2016), localized perturbations were examined to show how changes in molecular frustration can elucidate differential effects of variants in oncogenes and tumor suppressor genes (TSGs). We also developed SVFX, which uses a machine learning to quantify of SV pathogenicity (Kumar et al, 2020).
In addition to coding variants, our FunSeq tool (Khurana et al, 2013) prioritizes non-coding variants based on network connectivity and their disruptiveness by identifying deleterious variants in non-coding functional elements. FunSeq was used to integrate large-scale data from various resources, including cancer genomics data. By comparing patterns of inherited polymorphisms from 1,092 humans with somatic variants, FunSeq identified candidate non-coding cancer driver mutations. A further method to analyze non-coding regulatory regions, LARVA identifies significant mutation enrichment in non-coding elements (Lochovsky et al, 2015). In a pan-cancer analysis of variants in 760 cancer whole genomes, LARVA replicated established coding and non-coding cancer drivers.
We have played key roles in TCGA investigations into PCa (The Cancer Genome Atlas, 2015) as well as kidney cancer (Lee, 2016). We are part of the driver discovery subgroup in PCAWG to generate a catalog of driver elements in many cancer cohorts. Furthermore, this team led the PCAWG group to investigate the impact of non-coding mutations on cancer using the FunSeq pipeline on each variant in PCAWG. This approach also identified many high-impact mutations that can potentially influence cancer progression. Mining the variant dataset from the ICGC/TCGA PCAWG project identified genes and variants that operate as medium-impact putative passengers (Kumar et al, 2020b).
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