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Pipelines for advanced molecular profiling. Gerstein lab has extensive experience in developing advanced pipelines for extracting multi-layered molecular information of relevance for immuno-oncology such as DNAseq, RNAseq, and ChIPseq data. The lab is co-leading data analysis for ENCODE[31], and has previously led data analysis for mod/ENCODE[27, 32] and played a key role within the 1000 Genomes consortium[30]. Gerstein has also developed advanced analysis methods for proteomics[47, 49, 53] and metabolomics[39] data. Molecular profiling of cancer. Gerstein is currently co-leading the International Cancer Genomics Consortium (ICGC) pan-cancer analysis-working group (PCAWG)-2 (analysis of mutations in regulatory regions) group. In addition, we have participated in two The Cancer Genome Atlas (TCGA) studies on comprehensive molecular characterizations of 333 primary prostate carcinomas[20] and 161 primary papillary renal-cell carcinomas[21].

Cancer genomics tools developed in Gerstein laboratory. Gerstein lab has developed Variant Annotation Tool (VAT)[33] that annotates the impact of protein sequence mutations; ALoFT tool that predicts the impact of potential loss of function (LOF) variants in protein-coding genes; STRESS[25] tool that employs models of conformational change to predict allosteric residues. The lab developed methods to predict variants that are disruptive to a TF-binding motif in a regulatory region[27] and has integrated these methods into a prioritization pipeline for variants from WGS profiling called FunSeq[29, 36] that identified ~100 non-coding candidate drivers in ~90 WGS medulloblastoma, breast, and prostate cancer samples[36].

Transcriptome analysis tools developed in Gerstein laboratory. RNA-Seq provides a further layer of data which can provide valuable information, for instance the contribution of alternative splicing and non-coding RNAs to tumor and immune gene regulation. Gerstein lab has extensive experience in developing RNA-Seq processing pipelines as part of the mod/ENCODE consortia[27, 32]; has developed tools for identifying noncoding transcription and novel transcribed elements[18, 24, 32, 40, 46]; has developed the exceRpt[37] pipeline for extracellular small RNA-Seq profiling; and has developed tools and data formats for extremely large quantities of RNA-Seq data[34, 54].

Liquid biopsy. Gerstein lab has co-led data analysis and coordination for the Extracellular RNA
Communication Consortium, constructed the exRNA Atlas[2], and developed informatics methods, tools, and pipelines for the analysis of circulating RNA in human body fluids[52].

Network modeling in Gerstein laboratory. Gerstein lab has pioneered network frameworks for integrating a great variety of genomic data[22, 31, 55] and investigated the dynamics of networks[19, 48], thus laying a methodological groundwork for modeling tissue-level heterotypic tumor-immune interactions as well as modeling systemic effects of immuno-therapy.

Development of data resource sharing policies. Serving on the steering committees of several consortia, Gerstein helped drafting data sharing policies, led the effort to collect feedback from the Consortium members, modify and adopt the policies.
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