




Supplemental Figure 2. Gene expression analysis of wildtype and Nck1 and Nck2 double knockout 
podocytes. (A) BoxPlots of raw and RMA-normalized microarray data from 3 biological replicates. (B) 
Gene set enrichment analysis (GSEA) map generated from microarray of WT and dKO MPCs (FDR Q 
value < 0.05 and combined coefficient >0.375 with combined constant = 0.5). Red and blue nodes 
represent up- and down-regulated genes respectively. Node size is proportional to the number of genes 
per term. Node clusters were labelled using AutoAnnotate following manual organization in Cytoscape. 
Labels for minimally interconnected networks were removed for clarity.  
 
  





Supplemental Figure 3. Normalized enrichment scores from gene set enrichment analysis of 
microarray data. (A) Dot plot of normalized enrichment scores for terms in upregulated and 
downregulated gene sets generated from gene set enrichment analysis of microarray data. Enriched gene 
ontology terms (Biological process (BP), Cell component (CC) and Molecular Function (MF)) are 
represented by dot colour and the relative abundance of genes (counts)/ term is indicated by dot size.  
 
  





Supplemental Figure 4. Multi-faceted contributions of Nck1 and Nck2 to α actinin-4 and ß1 
integrin-related cell adhesion. (A) Experimental workflow for affinity purified mass spectrometry (AP-
MS)-based identification of NCK1 and NCK2 protein interactors in mouse podocyte cells (MPCs). 
FLAG-NCK1, FLAG-NCK2 or FLAG (control) ‘baits’ were delivered using adenovirus in differentiated 
WT podocytes and subsequently affinity purified alongside interacting ‘prey’ proteins from cell lysates 
(B) Ponceau staining and flag immunoblot (IB) of samples used for AP-MS. (C) Gene ontology (GO) 
analysis of biological function and cellular componentry of preys captured by NCK1 or NCK2 and 
identified by AP-MS. NCK1 and NCK2 binding domain homology is high, as is the similarity of the 
enrichment terms identified. (D) String enrichment of ßPix, GIT, PAK and Nck. (E) Relationship 
between α actinin-4 binding partners (as identified by string) that were also identified as upregulated 
genes in Nck1 and 2 double knockout (dKO) cells by microarray. (F) Established interactions (identified 
by string) between NCK1 and NCK2 interactors identified by AP-MS and genes >2-fold mis-regulated 
by microarray that are relevant to α actinin-4 and ß1 integrin-related cell adhesion. Red boxes indicate 
upregulated genes while blue boxes represent downregulated genes. (G) Isoform structure and protein 
expression profiles of eplin and palladin in MPCs and mouse glomerular samples. Palladin expression 
was restricted to a ~108 kDa isoform in wildtype podocyte cells. Conversely, several palladin isoforms 
could be detected in mouse glomerular samples, albeit in low abundance compared to cultured cells. On 
the contrary, eplin was highly expressed in glomerular samples and a band likely corresponding to the ß 
isoform was enriched, while expression of a band corresponding to the presumed α isoform was 
predominant in cultured podocytes. Interestingly, in cells exposed to shear stress, eplin’s ß isoform 
predominates and functions in actin bundle stabilization84. Conversely, eplin’s α isoform is more widely 
expressed and contributes to actin dynamics through its inhibition of Arp2/3 actin branching downstream 
of WASp/WAVE. Doublets of each eplin isoform were observed, the possible result of phosphorylation 
events, which increase eplin’s affinity for actin85. 
  





Supplemental Figure 5. Loss of Nck1 or Nck2 (but not Nck1/2 haploinsufficiency) results in 
biochemical abnormalities and susceptibility to disease. (A) Co-immunoprecipitation (IP) of Nck with 
α actinin-4, palladin and eplin from glomerular lysates of wildtype (WT) mice. (B) Immunoblotting (IB) 
and densitometric quantification (C) of glomerular lysates from wildtype (WT), Nck1 knockout 
(Nck1KO) and Nck2KO mice at 8 weeks of age. (C) Coomassie urine gel of WT, Nck1KO, Nck2KO, 
and Nck1-/+, Nck2-/+ (double heterozygous) at the peak timepoint (24 hours) of nephrotoxic serum 
(NTS) induced-disease. 
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