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HOX GENES AND WITHIN-SPECIES HOMEOTIC VARIATION IN FISH

Dae-gwon Ahn and Greg Gibson
Department of Biology, University of Michigan, Ann Arbor, MI 48109

It is now well established that the expression boundaries of certain Hox genes regulate the identities of the
different types of vertebrae. Evolutionary changes in the axial skeleton thus correlate with shifts in the
boundaries of Hox genes.  In order to study how such shifts occur, as well as to quantitate the significance
of genetic variation associated with Hox genes, we have begun to study the expression of Hox genes
in threespine stickleback fish, Gasterosteus aculeatus.  These fish show a range of vertebral phenotypes,
some of which may be of adaptive significance, since they affect traits such as burst speed.  We
have established two lines of stickleback fish that show heritable differences in the vertebral column, and
will present results of in situ hybridization experiments that document variation in expression boundaries of
Hox genes. Our experiments emphasize that environmental and subtle genetic differences should be
incorporated into models of how combinations of Hox genes regulate determination of the body plan in
vertebrates.
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