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Abstract: The nephrin-Nck adaptor signaling axis is a powerful modulator of diverse cell functions 
expressed in pancreatic β cells and kidney podocytes, two vulnerable cell types in diabetes and diabetic 
nephropathy (DN). In β cells, a limited number of studies have implicated nephrin in insulin secretion. In 
podocytes, nephrin-Nck signaling is required to maintain actin-rich foot processes (FPs) and the slit 
diaphragm (SD), a filtration barrier that prevents large plasma protein excretion. To potentially elicit these 
functions, spatial clustering of nephrin can lead to its phosphorylation at three tyrosines within YDxV 
motifs which recruit Nck. The Nck adaptor paralogs, Nck1 and Nck2, share many functions downstream 
of these nephrin motifs, although their paralog-specific functions remain largely uninvestigated.  

Importantly, the expression pattern in these cell types suggest that nephrin-Nck signaling might influence 
diabetic outcomes. Thus, it is first hypothesized that nephrin YDxV motifs regulate insulin secretion and 
glucose tolerance in vivo. Next, as DN is associated with mechanical strain and podocyte detachment, it 
is hypothesized that nephrin YDxV motifs regulate contractility and adhesion to mitigate DN injury. 
Lastly, evidence has implicated Nck2 in podocyte injury responses, and it is hypothesized this paralog has 
distinct functions to mitigate DN injury. 

Using nephrin-Y3F mice, which have three phenylalanine residues substituted at YDxV tyrosines, loss of 
these residues did not impair glucose tolerance and led to increased insulin secretion with age. To 
determine mechanosignaling roles, we showed that nephrin clustering in podocytes effectively induced 



actomyosin contractility and adhesion activation in a pYDxV-dependent manner. Demonstrating this role 
in vivo, diabetic nephrin-Y3F mice had exacerbated proteinuria, glomerular hypertrophy, and evidence of 
increased podocyte detachment. In elucidating Nck paralog-specific roles, a transcript microarray was 
performed in Nck1KO or Nck2KO cultured podocytes, resulting in many overlapping transcriptomic 
changes that suggest their role in epithelial-mesenchymal plasticity. In contrast, diabetic Nck2KO mice, 
but not Nck1KOs, had pronounced proteinuria and abnormal FP ultrastructural features.  

To summarize, impaired nephrin pYDxV signaling enhances insulin secretion with age, and this signaling 
axis, likely with the involvement of Nck2, can elicit adaptive mechanosignaling to mitigate DN injury.  
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