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Evidence for genetic heterogeneity of non-syndromic autosomal dominant renal hypodysplasia
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Congenital anomalies of the kidney and urinary tract are major causes of end-stage renal failure in childhood. It is not always appreciated, however, that these disorders can also present in adulthood and that they can be inherited. We previously reported (Kerecuk L et al. Nephrol Dial Transplant 22:259-263, 2007) an extra-ordinary Caucasian kindred affected by renal hypodysplasia. A spectrum of renal hypoplasia and dysplasia was diagnosed in eight individuals, over three generations, with a dramatic variation in time of clinical presentation and also in severity of kidney disease. The two most severely affected individuals presented as fetuses with oligohydramnios and fatal Potters sequence; two surviving children have end-stage renal failure; other affected members were detected by screening in adulthood and were found to have small kidneys with variable degrees of renal functional impairment and proteinuria. The inheritance pattern, which included two instances of male to male transmission, was consistent with an autosomal dominant disorder, but with variable expression. Key transcription factor genes are known to drive mammalian nephrogenesis but we excluded mutations in Paired box 2, Eyes absent 1 and Hepatocyte nuclear factor 1beta genes. Very recently, a renal hypodysplasia locus on chromosome 1 was reported by Sanna-Cherchi S et al (Am J Hum Genet 80: 539-549, 2007). Therefore, we went on to test 28 polymorphic microsatellite markers across the chromosome 1p32-33 locus and we excluded linkage at both pairwise and multipoint analyses. Collectively, our data lead us to conclude that human non-syndromic renal hypoplasia and dysplasia can be inherited, affecting serial generations, and there can exist dramatic variations in clinical severity of renal disease between individuals within a single kindred. Furthermore, our new data provide evidence for genetic heterogeneity, with the existence of at least two loci. Probably, like the case for 'polycystic kidney diseases', there will be several genes which, when mutated, cause renal hypodysplasia.

