Harnessing mouse genetics to identify genes associated
with alcohol use disorders

A strong predictor for the development of alcohol use disorders (AUDS) is altered sensitivity to
the intoxicating effects of alcohol. Individual differences in the initial sensitivity to alcohol are
controlled at least in part by genetic factors. Mice offer a powerful tool for elucidating the
genetic basis of behavioral and physiological traits relevant to AUDs; but conventional
experimental crosses have only been able to identify large chromosomal regions rather than
specific genes. Genetically diverse, highly recombinant mouse populations allow for the
opportunity to observe a wider range of phenotypic variation, offer greater mapping precision,
and thus increase the potential for efficient gene identification. We have taken advantage of the
newly developed Diversity Outbred (DO) mouse population to identify and map narrow
quantitative trait loci (QTL) associated with ethanol sensitivity. The high genetic precision and
phenotypic diversity in the DO have facilitated the discovery of previously undetectable
mechanisms underlying predisposition to develop AUDs. With the inclusion of RNA-Seq and
other molecular profiling we are applying a systems genetic strategy to construct the network of
correlations that exist between DNA sequence, gene expression values and ethanol-related
phenotypes. This information can in turn be used to identify alleles that contribute to AUDs in
humans, elucidate causative biological mechanisms, or assist in the development of putative
treatment strategies.



