





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.



Supplementary figure 3

2 disc 5
micturition
cell proliferation involved in kidney development -]
adaptation of signaling pathway -
regulation of vasculogenesis
of y: ing G p pled receptor signaling pathway -
collagen trimer
of i E
regeneration
JTespanse to cadmium ion
imal organ regeneration
regulation of circadian sloep/wake cycls. sloop
peptide cross-linking -]
collagen metabolic process
positive regulation of striated muscle cell differentiation
natural killer cell mediated immune response to tumor cell |
regulation of natural killer call mediated oylotoxicity directed agamt tumor cel target -
muscle cell chemotaxis
positive regulation of cell adhesion
extracellular matrix -
toxin transport -]
regulation of chromatin silencing
platelet-derived growth factor binding

positive regulation of multi-organism process
regulation of integrin-mediated signaling pathway -
regulation of multi-organism process
fat-soluble vitamin catabolic process -]
calcitonin family receptor signaling pathway
protein localization to cell surface
mmasome complex
collagen catabolic process
follicle-stimulating hormone secretion

in receptor signaling pathwas

extracellular matrix structural constituent -
negative regulation of cellular response to growth factor stimulus
in binding -]
prmeoglycan binding
catecholamine transport
toll-like receptor 7 signaling pathway
extracellular structure organization
extracellular matrix organization
cornified envelope
receptor ligand activity

connective tissue development -
y ivating G protei pled receptor signaling pathway
sue migration |

cell fate commitment -
receptor regulator activity -
leukocyte apoptotic process |
signaling receptor activator activity -
regulation of forebrain neuron differentiation -]
angiogenesis
regulation of G protein-coupled receptor signaling pathway
regulation of blood circulation -]
growth factor binding
C-activating G p pled receptor signaling pathway
"regulation of actin filament-based process |
regulation of leukocyte apoptotic process -
mammary gland development -}
organ growth -]
skeletal system development
muscle system process
protease inhibitor complex
peptidase inhibitor complex
regulation of body fluid levels
regulation of leukocyte proliferation
uscle contraction
cell-substrate adhesion
DNA-binding transcription activator activity, RNA polymerase ll-specific
nse to hypoxia
cellular response to transforming growth factor beta stimulus
visceral motor neuron differentiation
land development
regulation of protein secretion
NLRP1 inflammasome complex
cell adhesion molecule binding
muscle cell differentiation
regulation of MAP kinase activity |
gastrin-induced gastric acid secretion |
metallodipeptidase activity -
second-messenger-mediated signaling -]
microfibril binding
regulation of cellular response to growth factor stimulus §
response to wounding |
spot adherens junction -]
heromone binding
phosphoric ester hydrolase activity -
o ]

Ll

Ll

laurate hydroxylase activity -
16-hydroxypalmitate dehydrogenase activity

of inhibitory G p

positive of inhibitory G p

pled receptor phosphorylati
argininosuccinate synthase activity
vacuole

integrin alphav-beta6 complex
itric oxide transport

cellular lactam metabolic process
pur process
peptide binding

synapse organization

basolateral plasma membrane

ribose phosphate metabolic process

amide binding

transferase activity, transferring glycosyl groups
amino-acid betaine biosynthetic process
phosphorylase kinase complex
phosphorylase kinase activity
transport

Ll

protei complex
acrosomal vesicle

smoothened signaling pathway

outer membrane

mitochondrial transport |

response to vitamin K

polyol transmembrane transporter activity |

extracellular organelle

ATPase activity -]

ATP metabolic process -

GPI-linked ephrin receptor activity

intracellular cGMP-activated cation channel activity -

lipid oxidation
cytoskeleton- dependem intracellular transport |

euromuscular junction |

carbon dioxide transport -

chloride ion binding -}

regulation of pH -]

PDZ domain binding -]

generation of precursor metabolites and energy -

n, 4 sulfur cluster binding |

dyneln intarmediate chain binding 1

intraciliary transport particle B

signaling receptor ligand precursor processing |

gas transport |

inorganic anion transport

mitochondrial gene expression

fluid transport |

me

transepithelial transport

negative regulation of skeletal muscle cell differentiation

neurotransmitter transmembrane transporter activity -

e-carbon compound transport

cerebellar granular layer development -]

centrosome -

regulation of membrane invagination

of

positive

mitochondrion organization
2-oxoglutarate metabolic process

ytochrome complex

microtubule-based movement

host intracellular part

cytoplasmic region |

glutamate receptor activity

cleoid

host cellular component -]

plasma bounded cell
intraciliary |ranspcn parllcle B
ater transport |
cillum assernbly
ATP motor activity, i B
ciliary transition zone |
oxidoreductase complex
spirasome
respiratory chain complex
electron transport chain
mitochondrial inner membrane

Ll

I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
1
I
I
I
I
|
I
I
I
I
|
I
I
I
I
I
I
1
I
I
I
I
1
I
I
I
I
1
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
!
o

-1.5 15

Normalized Enrichment Score

25

Counts
@® 50
@ 100
@ 50

Ontology
O &P
@ cc
@ MF



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.
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Supplemental Figure 4. Multi-faceted contributions of Nckl and Nck2 to o actinin-4 and 81
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-NCKI, 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 BPix, GIT, PAK and Nck. (E) Relationship
between o 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 NCK 1 and NCK2 interactors identified by AP-MS and genes >2-fold mis-regulated
by microarray that are relevant to a actinin-4 and B1 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 83
isoform was enriched, while expression of a band corresponding to the presumed o isoform was
predominant in cultured podocytes. Interestingly, in cells exposed to shear stress, eplin’s 8 isoform
predominates and functions in actin bundle stabilization®*. Conversely, eplin’s o 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 actin®.
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Supplemental Figure 5. Loss of Nckl or Nck2 (but not Nckl/2 haploinsufficiency) results in
biochemical abnormalities and susceptibility to disease. (A) Co-immunoprecipitation (IP) of Nck with
a 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), Nckl knockout
(Nck1KO) and Nck2KO mice at 8 weeks of age. (C) Coomassie urine gel of WT, Nck1KO, Nck2KO,
and Nckl1-/+, Nck2-/+ (double heterozygous) at the peak timepoint (24 hours) of nephrotoxic serum
(NTS) induced-disease.
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