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            Abstract
Glial cell lineâ€“derived neurotrophic factor signaling through the Ret receptor tyrosine kinase is crucial for ureteric bud branching morphogenesis during kidney development, yet few of the downstream genes are known. Here we show that the ETS transcription factors Etv4 and Etv5 are positively regulated by Ret signaling in the ureteric bud tips. Mice lacking both Etv4 alleles and one Etv5 allele show either renal agenesis or severe hypodysplasia, whereas kidney development fails completely in double homozygotes. We identified several genes whose expression in the ureteric bud depends on Etv4 and Etv5, including Cxcr4, Myb, Met and Mmp14. Thus, Etv4 and Etv5 are key components of a gene network downstream of Ret that promotes and controls renal branching morphogenesis.
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                    Figure 1: Screen for genes upregulated by GDNF-Ret signaling in the ureteric bud.[image: ]


Figure 2: Similar expression patterns of Etv4 and Etv5 during kidney development.[image: ]


Figure 3: GDNF-Ret signaling regulates Etv4 and Etv5 expression in ureteric bud tips.[image: ]


Figure 4: Severe renal developmental defects in newborn mice with compound Etv4 and Etv5 mutations, including two different Etv5 knockout alleles.[image: ]


Figure 5: Ureteric bud branching defects in Etv4âˆ’/âˆ’; Etv5+/âˆ’ compound mutants.[image: ]


Figure 6: Gene expression in ureteric bud tips of Etv4âˆ’/âˆ’; Etv5+/âˆ’ compound mutant kidneys.[image: ]


Figure 7: Reduced Mmp14 expression in Etv4âˆ’/âˆ’; Etv5+/âˆ’ compound mutant and Ret-hypomorphic kidneys.[image: ]
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Change history
	05 February 2010
In the version of this article initially published, the sentence under Table 1 on p. 1296 should stop after the words â€œand 430A arrays,â€� and the words â€œor >3 if represented on only one arrayâ€� should be removed. In addition, on p. 1298, the second parenthesis after â€œTg(Hoxb7-myrVenus)â€� is missing. These errors have been corrected in the HTML and PDF versions of the article.
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