
The disease mechanisms of steroid- 
resistant nephrotic syndrome (SRNS) 
are poorly understood. Now, Shazia 
Ashraf, Friedhelm Hildebrandt and 
colleagues delineate a novel patho-
genic axis that links loss of function 
of the actin-binding protein advillin 
(AVIL) to the role of the established 
SRNS protein phospholipase Cε1 
(PLCε1).

Previously, the researchers found 
that causative single-gene mutations 
can be identified in ~30% of patients 

with SRNS that manifests 
before the age of 

25 years. 

“Most of the encoded gene products 
are expre ssed in podocytes, confirm-
ing that loss of podocyte function 
has a critical role in the pathogenesis 
of SRNS, and that these proteins and 
their functional pathways are impor-
tant for the maintenance of glomerular 
function,” comments Ashraf. 

In their recent study, the research-
ers combined homozygosity mapping 
with whole-exome sequencing 
(WES) in consanguineous families 
to identify novel monogenic causes 
of SRNS. They discovered three 
recessive mutations in AVIL that 
reduced the actin-bundling ability of 
the protein in vitro. “Knockdown of 
AVIL in human podocytes blocked 
EGF-induced PLCε1 signalling 
and prevented assembly of the 
ARP2/3 complex in lamellipodia, 
which resulted in an attenuated 
podocyte migration rate (PMR),” says 

Ashraf. The PMR could be 
rescued by overexpression of 

wild-type AVIL or PLCε1, but not by 
overexpress ion of the patient-derived 
AVIL mutants. Furthermore, an 
increase in PMR owing to over-
expression of wild-type AVIL, PLCε1 
or EGF stimulation was abrogated by 
inhibition of the ARP2/3 complex, 
indicating that ARP2/3-dependent 
lamellipodia formation is downstream 
of AVIL and PLCε1 function.

The researchers suggest that  
multi ple components of the patho-
genic axis are suitable for the devel-
opment of novel drug treatments for 
SRNS. They also propose that WES 
should be offered to every patient 
who has persistent proteinuria 
occurring before the age of 25 years. 
“WES will provide the patient with an 
unequivocal diagnosis, might uncover 
a form of nephrotic syndrome that 
is amenable to treatment and could 
avoid the need for renal biopsies, as 
well as further unravel the mecha-
nisms of pathogenic pathways and 
enable the generation of functional 
assays for drug discovery,” says Ashraf.
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