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SESSION 1: Cellular, Molecular, Developmental, & Systems Neuroscience
Abstract:

The mammalian brain is a highly complex system with levels of organization that extend from nucleotides to large networks that generate adaptive behavior. To test our understanding of brain function we need to assemble and model interactions across levels. We are doing this for a genetically diverse family of BXD strains derived from C57BL/6J (B) and DBA/2J (D). This family has been densely genotyped and phenotyped for thousands of brain-related behavioral, cellular, and molecular traits making this population particularly amenable to multi-scale analysis. All data generated from this family is freely available at GeneNetwork (www.genenetwork.org). Here we provide examples of this type of analysis in dorsal striatum—a region that integrates cortical and thalamic input into directed actions involving motor output. Disruptions in striatal circuitry have been implicated in numerous movement and psychiatric disorders, and addiction. Approximately 95% of neurons in rodent dorsal striatum are medium spiny neurons (MSNs) that express either dopamine D1 receptors (Drd1a) and dynorphin (direct pathway) or dopamine D2 receptors (Drd2) and enkephalin (indirect pathway). The remaining 5% are composed of cholinergic or GABAergic interneurons. Despite the relative homogeneity of striatum and the presence of clearly delineated neuronal cell types, little is known about variation in the ratio of MSN or other neuronal populations, factors that control variation, or potential consequences. We investigate genetic variation in MSNs using a novel double labeling technique and show strong associations between cholinergic neuron numbers and alcohol and drug response phenotypes among the BXD population using tools available in GeneNetwork.  
Biographical Sketch: 
Megan is interested in understanding the mechanisms by which genetic and environmental variation modulate mRNA, protein, and neuronal function to influence complex behavior and cause addiction, psychiatric disorders, and CNS disease. Megan K. Mulligan received a B.A. in both biology and psychology at the University of California Santa Cruz in 1999. In 2001 she was accepted into the molecular biology graduate program at the University of Texas at Austin where she focused on the use of mouse models to define genes and sequence variants involved in alcohol-related endophenotypes. After receiving her Ph.D. in 2007, Megan completed a short postdoctoral fellowship at the Waggoner Center for Alcohol and Addiction Research at Texas under the mentorship of Drs. Igor Ponomarev and R. Adron Harris. This work included a microarray-based weighted gene coexpression network analysis of alcohol dosage effects on gene expression in multiple brain regions. In May of 2009 Megan moved to Memphis Tennessee to join the laboratory of Rob Williams as a postdoctoral fellow and was promoted to assistant professor in 2013. Current work includes: (1) quantitative genetic analysis of complementary data sets and bioinformatics resources to explore the modulation and coexpression of key genes and neurotransmitter-related systems in brain, including catecholamine-O-methyltransferase (COMT), BDNF, and the GABA(A)-type receptor (GABAAR) subunits; (2) analysis of genetic and spatial differences in striatal neuronal populations; and (3) development of a reduced complexity cross (RCC) between C57BL/6 substrains—C57BL/6J and C57BL/6NJ—with low levels of genetic diversity but moderate variation in metabolic, behavioral, and addiction traits.
