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The Genomics of Drosophila Sex

Major and minor variations in how the genome is deployed result in female and male
organisms with distinct morphology, physiology, behavior, and disease susceptibility. We
are interested 1in understanding sex differentiation in fofo. We employ and intersect two basic
approaches. The first involves working out from the known regulatory loci in sequential
steps. The second relies on large datasets from "wildtype" and perturbed systems to model
genome deployment. I will describe current efforts on the study of Doublesex transcription
factors (DSX), a founding member of the DMRT family of proteins that are involved in sex
differentiation most metazoans, including humans. DSX is a key regulator, but little 1s
known about the gene networks DSX regulates. We have used ChIP-Seq and related
methods to determine the iz vivo occupancy sites for DSX and comparative genomics on 20
species of Drosophila, to determine which sites are likely to be functional. We are also
modeling gene expression networks in adult females and male flies. Using multiple
high-throughput techniques increases our success in identifying important target genes.
Genetics reveals clear evidence that DSX targets have highly tissue-specific and granular
effects on sexual development. Interestingly, a given target gene can be required in one
tissue in males, and a different tissue in females. This indicates that a large number of
context-specific target genes are required for full sexual 1dentity, and that "female" and
"male" gene batteries are unlikely.
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