New insights into human renal development

The million highly differentiated nephrons in each mature human kidney arise from very simple embryonic precursors, with the majority of cells derived from only two lineages: epithelial cells in the ureteric bud and mesenchymal cells in the metanephric blastema. 

Mutual inductive interactions between these cell types are essential for progression of normal development but fail to occur in conditions such as renal dysplasia, the principal cause of childhood end-stage renal failure. Several lines of investigation, including human gene expression studies, transgenic mice and other models of renal malformation, have identified key molecules in kidney development. These include the transcription factors PAX2, WT1 and HNF1β, the growth factor GDNF and its receptor RET, and survival molecules such as BCL2. At least three processes, either individually or collectively, have been implicated in disrupting expression of these and other factors in malformations: i) genetic defects, ii) lower urinary tract obstruction and iii) teratogens/maternal diet. Recent advances include the identification of new genes and candidate loci in non-syndromic human malformations, and the development of a panel of normal and dysplastic human renal precursor cell-lines with which to investigate development in vitro. These studies not only help us understand the basic biology of normal nephrogenesis, but may also identify logical strategies to treat renal malformations in the future.

