
Gerstein lab has considerable experience in ENCODE, modENCODE, 1000 Genomes and 
KBase in doing large scale cross project integrative and comparative analysis. In particular, 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 (1).  

 
We implemented the standardized RNA-seq processing pipelines including data organization, 
format conversion, and quality control metrics to process the RNA-Seq data first. Specifically, 
we employ STAR (2) to align the reads to their reference genome and RSEM (3) to quantify 
expression profiles of each type of annotation entry retrieved from the latest release of the 
GENCODE project.  Additional quality control measures were introduced to assess potential 
issues including sequencing error rate, ribosomal contamination and DNA contamination. 
 
We also developed ENCODE ChIP-seq data processing pipeline together with Zhiping Weng’s 
lab. 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. The Gerstein lab developed 
PeakSeq(4), a versatile tool for identification of TF binding sites and a standard peak calling 
program used by the ENCODE and modENCODE consortia for ChIP-Seq. We will also use a 
new peak caller MUSIC (5)recently 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.  
 
We implemented a standard genotype imputation pipeline. Genotype imputation enables us to 
evaluate the evidence for association at genetic markers that are not directly genotyped and 
increases the power of eQTL analysis. Moreover, genotype imputation is very important for 
combining data from studies using different genotyping platforms. Firstly, for the Sample level 
quality control,  we exam the call rate, heterozygosity and relatedness between genotyped 
individuals correspondence between sex chromosome genotypes and reported gender of the 
raw genotype calling using PLINK(6).  Then we will perform ancestry analysis on the QCed 
genotype data to identify the ancestry vectors. In order to improve the genotype imputation 
accuracy, SHAPEIT2 (7) will be used to estimate haplotypes from genotype data. The estimated 
haplotypes will be used as input for IMPUTE2 for imputation using the selected reference panel. 
We will also use both 1000 Genome phase 1 or the recently released HRC Reference Panel for 
imputation on Michigan Imputation Server. The imputed genotypes will be filtered according to 
imputation confidence score (INFO), minor allele frequency (MAF), SNP missing rate and 
Hardy-Weinberg Equilibrium (HWE).  
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