Comprehensive functional genomic resource and integrative model for the adult brain 
 
Abstract (190 words) 
Our current understanding of how genomic variation alters the risk of brain disorders at the molecular level is limited. Understanding how genomic variants relate to brain disorders remains challenging. To address this, the PsychENCODE consortium has generated ~5,500 genotype, transcriptome, chromatin, and single-cell datasets functional genomic datasets onfrom 1,866 brains, including genotype, transcriptome, chromatin, and single-cell data. and byBy uniformly processing and consistently analyzing thesethem with other publically available data (ENCODE, CMC, GTEx, Roadmap, and recent single-cell studies (~5,000 additional datasets)), we have developed a comprehensive resource for the study of the adult brain. In particular, we deconvolved the gene expression of bulk tissue expression using single-cell expression data, and observed finding that changing differences in the proportions of basic cell types explain >85% of the variation in expression in each sampleacross-population variation observed. Moreover, we usedusing the chromatin and Hi-C data from reference  prefrontal cortex brain samples we found to find ~79,000 active enhancers in the prefrontal cortex and linked them to genes and transcription factors in a regulatory network. We identified ~2.5M eQTLs and many additional QTLs associated with chromatin marks, alternate splicing and fractions of cell-types changes. In addition, we leveraged our QTLs, Hi-C data and regulatory network to find 112 additional genes associated with GWAS variants with psychiatric disorders. Finally, we developed a deep-learning model encapsulating the regulatory network thatto connects genotypes and phenotypes, achieving almost ~5-fold improvement in disease-trait prediction above over an conventional additive genetic model. This model enables highlighting key genes and functional modules and imputing missing transcriptome and epigenome from genotype data only.	Comment by James Knowles: ChIP-Seq  ???  We use Hi-C, which is also a technique.	Comment by James Knowles: What do we mean by “reference” brain samples?  I know they came from the “reference brain project”, but that is our own PEC jargon.  Maybe we should substitute “high-quality” for reference	Comment by James Knowles: Since the regulatory network is made from the Hi-C data, do we want to say it here again?	Comment by James Knowles: Is this jargon, or commonly used?  Should it be a “machine learning model”	Comment by James Knowles: I don’t know what this means.  I think we want to get into the concept that the model can be used for the discovery of new knowledge about key genes, but this does not capture it.	Comment by James Knowles: Do we want this in the abstract?	Comment by James Knowles: Seems like we might want a more general closing sentence that sums up what an advance this body of work is.
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