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            Abstract
Nephronophthisis (NPHP), an autosomal recessive kidney disease, is the most frequent genetic cause of end-stage renal failure in the first three decades of life. Positional cloning of the six known NPHP genes1,2,3,4 has linked its pathogenesis to primary cilia function3,5. Here we identify mutation of GLIS2 as causing an NPHP-like phenotype in humans and mice, using positional cloning and mouse transgenics, respectively. Kidneys of Glis2 mutant mice show severe renal atrophy and fibrosis starting at 8 weeks of age. Differential gene expression studies on Glis2 mutant kidneys demonstrate that genes promoting epithelial-to-mesenchymal transition and fibrosis are upregulated in the absence of Glis2. Thus, we identify Glis2 as a transcription factor mutated in NPHP and demonstrate its essential role for the maintenance of renal tissue architecture through prevention of apoptosis and fibrosis.
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                    Figure 1: Haplotype analysis at the GLIS2 locus on chromosome 16p in the consanguineous kindred F761.[image: ]


Figure 2: GLIS2 localizes to both nuclei and primary cilia in renal epithelial cell cultures.[image: ]


Figure 3: Generation of a Glis2lacZ allele by homologous recombination.[image: ]


Figure 4: Time course of renal degeneration in of Glis2lacZ/lacZ mutant mice.[image: ]


Figure 5: Increased apoptosis and α-smooth muscle actin expression in Glis2lacZ/lacZ mutant kidneys.[image: ]


Figure 6: Molecular and histochemical analysis of Glis2lacZ/lacZ mutant kidneys.[image: ]
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