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Abstract

One common goal in evolutionary biology is the identification of genes underlying
adaptive traits of evolutionary interest. Recently next-generation sequencing techniques
have greatly facilitated such evolutionary studies in species otherwise depauperate of
genomic resources. Kangaroo rats (Dipodomys sp.) serve as exemplars of adaptation in
that they inhabit extremely arid environments, yet require no drinking water because of
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ultra-efficient kidney function and osmoregulation. As a basis for identifying water
conservation genes in kangaroo rats, we conducted a priori bioinformatics searches in
model rodents (Mus musculus and Rattus norvegicus) to identify candidate genes
with known or suspected osmoregulatory function. We then obtained 446,758 reads via
454 pyrosequencing to characterize genes expressed in the kidney of banner-tailed
kangaroo rats (Dipodomys spectabilis). We also determined candidates a posteriori by
identifying genes that were overexpressed in the kidney. The kangaroo rat sequences
revealed nine different a priori candidate genes predicted from our Mus and Rattus

searches, as well as 32 a posteriori candidate genes that were overexpressed in kidney.
Mutations in two of these genes, Slc12a1 and Slc12a3, cause human renal diseases that
result in the inability to concentrate urine. These genes are likely key determinants of
physiological water conservation in desert rodents.
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The influence of two burrowing rodents, Dipodomys spectabilis
spectabilis (kangaroo rat ) and Neotoma albigula albigula (pack rat )
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