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Systems Biology of Complex Traits

Agenda
Wednesday, October 6, 2010, 9:00 AM – 3:00PM
Klaus Advanced Computing Building, Room 1116

	9:00 – 9:45 AM
	Greg Gibson

Professor and Director of the Center for Integrative Genomics, School of Biology
Georgia Institute of Technology

	“Facing up to the genetics of complex traits”

I will provide an overview of some of the challenges faced in taking genetic approaches to complex traits in humans, with reference to some of the projects we have initiated at Georgia Tech in the past year.  It now seems unlikely that the missing heritability problem will ever be solved for more than a handful of traits: genome-wide associations studies are simply underpowered to explain more than a fraction of the genetic variance.  On the other hand, there is a need to bring genetic analyses back to focused studies of deeply phenotyped cohorts, preferably including families.  I will illustrate these principles with respect to gene expression and facial variation.



	9:45 – 10:45 AM
	Sergey Nuzhdin

Professor, Department of Molecular and Computational Biology
University of Southern California

	“Phenotypic effects of regulatory variation in Drosophila”
Many agriculturally, evolutionarily, and medically important characters vary in a quantitative fashion.  Genes and sequence variants accounting for this variation remain largely unknown due to a variety of biological and technical challenges.  Quantitative trait loci studies attempt to map this variation to specific genes within the genome, but dissection at within-locus resolution in human, Arabidopsis, and mouse models is complicated by extensive linkage disequilibrium and population structure.  Here, we take advantage of low linkage disequilibrium in Drosophila melanogaster to identify and characterize the sequence polymorphisms that comprise major effect QTL alleles.  We hypothesize that many natural alleles exhibit their effects through regulatory root, by affecting transcriptome metabolism in cis and trans.  We detail this decomposition in the context of well-defined molecular networks.  We combine these approaches to analyze the natural bric-a-brac alleles with large effects on cuticular pigmentation.  We conclude that the phenotype variation reflects a cumulative impact of polymorphisms in three functional regions: a promoter, a tissue-specific enhancer, and a Polycomb response element.  These polymorphisms modulate transcription at the cis-regulatory level.  Our results establish that a single QTL can act through a confluence of multiple molecular mechanisms, and that sequence variation in regions flanking experimentally validated functional elements can have significant quantitative effects on transcriptional activity and phenotype.



	10:45 – 11:45 AM
	Larry Young

Professor, Yerkes National Primate Research Center
Emory University

	“Molecular Neurobiology of Social Bonding”

We have been exploring the neurobiological and genetic mechanisms underlying complex social behavioral traits, including social bonding between mates in monogamous rodents. Comparative studies in socially monogamous prairie voles and promiscuous montane and meadow voles suggest that the neuropeptides oxytocin and vasopressin play important roles in social bonding.  Species differences in social organization appear to be the result of species differences in oxytocin and vasopressin receptor gene expression patterns in the brain.  Highly affiliative and socially monogamous prairie voles have high levels of receptor expression in the nucleus accumbens and ventral pallidum, regions involved in regulating reward, reinforcement and addiction, while non-monogamous species do not.  Infusion of oxytocin or vasopressin antagonists into these regions blocks pair bond formation.  Over expressing the vasopressin receptor in the ventral pallidum of non-monogamous species using viral vector gene transfer results in the expression of pair bonds.  Polymorphisms in a repetitive element in the promoter of the vasopressin receptor gene may contribute to both species differences and individual variation in receptor expression patterns and social behavior.  Male prairie voles with longer microsatellites express higher levels of paternal care and are more likely to form a pair bond than males with shorter microsatellites.  I will discuss studies in humans suggesting that the oxytocin and vasopressin system also modulate social behavior in humans in ways remarkably parallel to our discoveries in voles.



	11:45 – 12:00 PM 
	Questions



	12:00 – 1:00 PM 
	Lunch



	1:00 – 2:00 PM
	David Clayton

Professor, Department of Cell and Developmental Biology
University of Illinois at Urbana-Champaign

	“The dynamic interplay of genes and social life: learning from songbirds”
Genes are expressed in the brain in complex temporal and anatomical patterns that change with daily experience. Genes also vary among individuals and populations of individuals. We believe these variations in genes and brain gene expression are central to the way we express our personalities, adapt to new circumstances and recover from neurological and psychological injury. I will describe studies my group has been doing to explore these fundamental issues in a favorable model system, the songbird.



	2:00 – 3:00 PM
	Joshua Akey

Associate Professor, Department of Genome Science
University of Washington

	"Unnatural Selection in Dogs: A Genome-Wide Scan for Substrates of Human Tinkering”

The modern domesticated dog (Canis lupus familiaris) represents one of the longest running experiments in human history. This experiment, still actively being conducted, has resulted in over 400 genetically distinct breeds that harbor considerable variation in behavioral, physiological, and morphological phenotypes. In this talk, I will discuss our ongoing efforts to identify regions of the canine genome that have been subjected to strong artificial selection, correlate patterns of genetic and phenotypic variation, and develop high-resolution maps of structural variation within and between breeds.




