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Alcohol abuse and alcoholism are significant public health problems. Understanding the 
molecular mechanism of how alcohol affects the brain will be crucial to prevent alcohol abuse 
and to reverse the impact of heavy drinking on brain. Animal models have been widely used to 
identify candidate mechanisms. However, due to ethical considerations, there were very limited 
molecular evidence from human brain. Through collaboration between the Collaborative Studies 
on Genetics of Alcoholism (COGA) and Integrative Neuroscience Initiative on Alcoholism (INIA) 
Consortia, we obtained four regions of brain tissues of 60 human samples from NSW Brain 
Bank (Australia), of which 30 were heavy drinker and 30 were social/non-drinkers. By 
integrating deep RNA-seq data with GWAS array results, we identified 90 genes with alcohol 
abuse associated differential allele-specific expression (ASE) in either of four brain regions, 
many of which have previously been implicated in neurological diseases. Single nucleotide 
variants (SNVs) in potential regulatory regions of these genes from GWAS array were further 
examined for cis-regulatory activity. Hundreds of SNVs were identified as highly potential cis-
regulators based on their open chromatin environment, identification as expression quantitative 
trait loci (eQTLs) in GTEx, and prediction of altering transcription factor binding and miRNA 
binding sites. Using massively parallel reporter assay, we validated several functional SNVs in 
3’UTR and will further identify functional SNVs in enhancer and promoter regions. Our findings 
will advance the understanding of alcohol abuse associated gene regulation in human brain and 
serve as a research framework for further study with expanded human brain tissues. 
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