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Membranous Nephropathy
(Membranous Glomerulonephritis )









Autoantibodies against the podocyte membrane
protein PLA2R are very likely pathogenic in most
cases of primary membranous nephropathy...

... clinically, their measurement is useful for
diagnostic and prognostic purposes



De Vriese, JASN 2017

MN suspected (NS, age)



Autoantibodies against the podocyte membrane
protein PLA2R are very likely pathogenic in most
cases of primary membranous nephropathy...

... clinically, their measurement is useful for
diagnostic and prognostic purposes

Open questions:

• Why and how do these antibodies arise?

• How do they damage the podocytes and lead to
proteinuria?



Empty vector + MN serum + complement LV-PLA2R + MN serum + complement

George Haddad, manuscript in preparation



George Haddad, manuscript in preparation

Anti-PLA2R-IgG4 induces degradation of

synaptopodin and neph-1 primarily through

the MBL complement pathway



Coincident activation

of the complement

receptors C3a or C5a 

and MAC assembly is

required for anti-

PLA2R-induced 

sublytic complement

injury to podocytes

George Haddad, manuscript in preparation



Synaptopodin and

Neph1-degradation are

mediated through two

different proteolytic

pathways

(cysteine vs. aspartate

proteases, respectively)

George Haddad, manuscript in preparation



How will this translate

into treatment of MN?

De Vriese, JASN 2017

Targeting downstream pathways?

General mechanisms of foot process effacement?



Pharamcologic stabilization of the actin-
cytoskeleton rescues proteinuria



One drug to treat proteinuria in 

all glomerular diseases?
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Multiphoton in vivo fluorescent imaging

Peti-Peterdi, JASN 2010



Hackl, Nat Med 2013



Kistler, Sci Rep 2015
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Results: survival of podocytes

NPHS1-CFP donor      Tie-2 GFP recipient      70 kD dextran

Kistler, Sci Rep 2015
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Unnersjö-Jess, JASN 2016

Super-resolution fluorescence microscopy



Unnersjö-Jess, JASN 2016







Burghardt, AJP Renal Physiol 2015

Focused ion beam-scanning electron

microscopy (FIB-SEM) and electron

tomography



Ichimura, Sci Rep 2015



Rodewald and Karnovsky, JCB 1974

Grahammer, JCI insight 2016

Cryo-electron tomography (CET)



Grahammer, JCI insight 2016
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„morphologic era“

functional genomics etc.

new morphologic era?



So ...

... do we have to redefine

nephrology?



•Many publications about molecular

mechanisms of glomerular injury in 

the last 2 decades

•But not much transfer into clinics

yet...

... do we have to redefine

nephrology?



Stay cool!



Stay cool!

•Be critical before translating basic

science into clinical practice

•But stay tuned for novel

developments!
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