Gerstein lab have considerable experience in ENCODE, modENCODE, 1000 Genomes
and KBase in doing large scale cross project integrative and comparative analysis. We
developed the standardized RNA-seq processing pipelines including data organization,
format conversion, and quality assessment which will then be run in large-scale on the
PDC (Protected Data Cloud) to process the RNA-Seq data in different projects first. We
have already developed an efficient in-house data processing workflow for RNA-seq
data that includes data organization, format conversion, and quality assessment.
Specifically, we employ Tophat 1 to uniquely align the filtered reads to their reference
genome and RSEQtools 2 to quantify expression profiles of each type of annotation
entry retrieved from the latest release of the GENCODE project. RSeqTools 2 is a
modular tool the Gerstein lab developed for the processing of RNA-seq data and
generating either transcript, gene or exon level quantifications; RSeqTools introduced a
data format, MRF, that allows for the exclusion of the actually sequences from mapped
RNA-seq data for the distribution of restricted access data. Additional quality control
measures was introduced to assess potential issues including sequencing error rate,
ribosomal contamination, DNA contamination and gene coverage uniformity and the
correlation between technical and/or biological replicates.
We have developed a novel cross-species multi-layer network framework, OrthoClust,
for analyzing the co-expression networks in an integrated fashion by utilizing the
orthology relationships of genes between species 3
We have developed chipseq data processing pipeline in Gerstein lab to uniformly
process data in ENCODE, Brainspan and Epigenomics Roadmap. This pipeline
includes steps of quality assessment, trimming the contamination, alignment of the fastq
files, peak calling and downstream analysis such as peak comparison, peak annotation,
motif analysis and super-enhancers identification. In this pipeline, we added a new peak
caller MUSIC developed in Gerstein lab. MUSIC performs multiscale decomposition of
ChIP signals to enable simultaneous and accurate detection of enrichment at a range of
narrow and broad peak breadths. This tool is particularly applicable to studies of histone
modifications and previously uncharacterized transcription factors, both of which may
display both broad and punctate regions of enrichment.
Moreover, we developed methods that integrate ChIP-seq, chromatin, conservation,
sequence and gene annotation data to identify gene-distal enhancers based on our past
experience in non-coding annotation, as part of our 10-year history with the ENCODE
and modENCODE projects 6. We use the better enhancer definition provided by the
Epigenome Roadmap 7-9, and more recently from ENCODE projects.
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