
The majority of advanced metastatic prostate cancer (PCa) cases develop resistance to androgen deprivation therapy (ADT) over time, thereby decreasing the median survival of patients to approximately 3 years (Tomlins, Rhodes et al. 2005). Increased efforts have focused on understanding the complexity of PCa genomics. Studies have revealed the impact gene regulation of the androgen receptor (AR), one of the key factors implicated in PCa pathogenesis(Scher and Sawyers 2005, Takeda, Spisak et al. 2018, Morova, McNeill et al. 2020). However, the mechanisms involved in the response to therapy against these regulatory regions and their regulation by AR remain largely unknown. Gerstein lab and collaborators have the experience to uncover gene regulatory alterations that play a critical role in PCa disease progression due to incomplete knowledge of the non-coding genomic landscape of this malignancy.

[bookmark: OLE_LINK100][bookmark: OLE_LINK101]We have experience in the prioritization of non-coding variants. We developed FunSeq (Khurana, Fu et al. 2013) and FunSeq2 (Fu, Liu et al. 2014)  to prioritize variants. We have developed statistical methods for the analysis of non-coding regulatory regions, such as enhancers. LARVA (Large-scale Analysis of Recurrent Variants in noncoding Annotations) (Lochovsky, Zhang et al. 2015) and MOAT (Mutations Overburdening Annotations Tool), (PMID: 26304545). ENCODE Cancer-related encyclopedia companion (ENCODEC) also provides background mutation normalization using epigenetics marks for mutation rate analysis (Zhang, Lee et al. 2020).

We have experience in large-scale whole-exome and whole-genome sequencing studies to reveal the functional importance and contribution of somatic mutations (sM) to the unique clinical course of each cancer in cancers (Balasubramanian, Fu et al. 2017, Zhang, Lee et al. 2020) We have developed several tools for analyzing genomic variants from multiple aspects. We built an agnostic machine-learning-based workflow, called SVFX, to assign a “pathogenicity score” to somatic and germline SVs in various cancer types (Kumar, Harmanci et al. 2020). In addition, we developed a method that identifies drivers and quantifies tumor growth that was based solely on the VAF spectrum for an individual sample (Salichos, Meyerson et al. 2020). 

We have the experience for network analysis for cancer-associated cell types, we put regulators into hierarchies and measure their network change (rewiring) during oncogenesis (Lou, Li et al. 2020, Zhang, Lee et al. 2020). 
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