The Gerstein Lab lab is involved in several large-scale collaborations. Specifically we are part of 

1. The 1000 genomes project (http://1000genomes.org/)

This is essentially NIH's marquee effort on personal genomics, the sequencing of individual people's genomes. The overall project aims to sequence thousands of individual's genomes to get a sense of their variability. This October we completed our pilot project on ~200 people, which was published in Nature (http://papers.gersteinlab.org/papers/1kgpilot). My group is involved in developing pipelines for analyzing the massive amounts of sequence information as part of the 1000 genomes consortium. Specifically, for the 1000 genomes project, we have developed an annotation pipeline that maps SNPs, indels and structural variations (SVs) on to protein coding-genes. While SNPs have been intensively studied, methods to identify indels and SVs are at a nascent stage. We are developing algorithms to identify indels and structural variations based on split-read, read-depth and paired-end mapping methods. The production phase of this project aims to provide a comprehensive view of human variation based on the genomes of 2500 individuals.

2. modENCODE (http://www.modencode.org/)

      modENCODE is a multi-institute NIH initiative to identify all functional elements in model organisms. We have annotated and elucidated the functional elements of most of the conserved genome of Caenorhabditis elegans, a key model organism. In collaboration with experimental scientists who generated large-scale data sets such as transcriptome profiling across a developmental time course,  genome-wide identification of transcription factor–binding sites, and maps of chromatin organization, we have improved genome annotation for the nematode. We created more complete and accurate gene models, including alternative splice forms and candidate noncoding RNAs. Based on network analysis and statistical model building, we assigned putative functions to the C. Elegans genome.  This work was recently published in Science (http://www.sciencemag.org/content/330/6012/1775.full.pdf). 

3. ENCODE (http://www.genome.gov/10005107)

In 2003, NIH initiated the pilot ENCODE project with the aim of elucidating all the functional DNA elements of 1% of the human genome. After the successful completion of the pilot phase, the project has been expanded to cover the entire human genome. As part of a multi-institution collaboration, we are involved in annotating the human genome and developing methods for analyzing large-scale genomic experiments. In particular, we are working extensively on pseudogene identification and annotation of the human genome in collaboration with the GENCODE team members (http://www.gencodegenes.org/). We are also elucidating transcription factor binding sites and chromatin structure based on Chip-Seq experiments. To this end, we have developed Peak-Seq, an approach to identify peak regions in ChIP-seq data sets that correspond to sites of transcription factor binding (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924752/?tool=pubmed). We continue to refine this method as well as develop new methods for extensive human genome analyses. 
4.   Brainseq

In colloboration with Nenad Sestan’s group at Yale, groups at USC and the Allen Brain Inst., we are analyzing large amounts of RNA-seq data to characterize the transcriptome of the human brain during development. The aim of this project is to create a comprehensive map of gene expression and to understand how the human brain changes throughout life by studying the transcriptome.
We have already developed RSEQtools, a suite of tools for the analysis of RNA-Seq experiments. RSEQtools consists of a set of modules that perform common tasks such as calculating gene expression values, generating signal tracks of mapped reads, and segmenting that signal into actively transcribed regions.

