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1. Produce an RNAsequencing based cross consortium analysis
a. SCZ, AUT, BD, CNON, iPSC (Liu/White, Akbarian/Sklar, Sestan, Vaccarrino, Knowles/Farnham, Geschwind)
b. eQTL map
c. Differential expression of mRNAs, isoforms, splicing between regions and cell types, sex difference,
d. Comparison with lnRNAs
e. Regional differences co-expression networks, developmental trajectories (BrainSpan comparison)
f. Fetal brain comparisons

2. Produce a disease focused RNAsequencing-based cross-consortium analysis
a. Differential eQTL map
b. Differential expression BD, SCZ and Autism
c. Regional differences co-expression networks in BD, SCZ and Autism
d. Integration with human genetics, enrichment of risk loci, refinement of risk loci

3. Produce a cross-consortium calibration resources (a ‘Mini-public resource’)
a. Comparison to GTEx and ENCODE, Roadmap, BrainSpan
b. Cross tissue comparisons

Long-term goals

Generate a series of public resources

1. Generate a map of epigenetic landscape in normal human brain
a. Histone marks, methylation, chromatin accessibility, lnRNAs
b. Compare across regions and cell types to identify region or cell-type specific peaks
c. epiQTLs etc
d. Characterize inter-individual differences
e. Comparison to outside resources e.g. Roadmap to identify brain specific enhancers and other marks
f. Integrated map across multiple modalities

2. Generate a map of the epigenetic landscape across development
a. Histone marks, methylation, chromatin accessibility, lnRNAs
b. Compare across regions and cell types to identify region or cell-type specific peaks
c. epiQTLs etc
d. Comparison to outside resources e.g. Roadmap
e. Integrated map across multiple modalities

Disease-focused and cross-disease studies

1. Are there case-control differences in the distribution of epigenetic signals between disorders
a. Identification of disease-specific epigenetic signals
b. Identification of epigenetic signals common to the disorders
c. Differential epiQTL map
d. Use the case-control differences to refine genetic risk loci
e. Enrichment in particular networks or biological pathways


Methods Development Projects
1. Methods for integrating SNPs, CNV, and mRNA expression with Chip-Seq data (PredictScan, Sherlock)
2. Improved eQTL discovery by integrating chromatin information.
3. Cell-type deconvolution
