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Nephrin is Critical for the Action of Insulin on the Human Glomerular Podocyte
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Nephrin is a transmembrane protein that is located exclusively within the podocyte in the kidney. It is essential in maintaining the filtration barrier of the kidney as demonstrated by the presentation of congenital nephrotic syndrome in children with mutations of the gene coding for this protein. The function of nephrin has previously been speculated to be as a scaffolding protein in maintaining the slit diaphragm formed between podocytes and as a signalling molecule. We have recently published (In the journal Diabetes), using conditionally immortalised human podocytes, the novel observation that these cells are insulin sensitive and able to double their glucose uptake after 15 minutes of insulin stimulation. This is unique to the filtration barrier of the glomerulus as conditionally immortalised human endothelial cells are unresponsive to insulin. 

This study reveals that nephrin is critical in the pathway of insulin action on the podocyte. Two conditionally immortalised human podocyte cell lines from children with different nephrin mutations (natural human nephrin knockout models) were insulin unresponsive. Knocking nephrin down in wild type podocytes with nephrin specific small inhibitors of RNA abrogated the insulin response and, most powerfully of all, stable reconstitution of nephrin into nephrin deficient podocytes rescued the insulin response of the cell. Mechanistically, using bis-glucose photo-labelling and immunofluorescence, we show that nephrin is required for glucose transporter (GLUT1 and GLUT4) rich vesicles to dock and coalesce with the plasma membrane of the cell.

In conclusion, this work demonstrates a previously unsuspected role of nephrin in vesicular docking and insulin sensitivity in the podocyte. 
