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Schematic drawing of the four 
components of the glomerular barrier 



Podocyte-enriched genes associated with FSGS in humans 
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Glomerular endothelial cell surface layer, ESL, 
consists of the glycocalyx and the cell coat  
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suPAR and FSGS 

Is suPAR 
(Soluble form of 

Urokinase 
Receptor) the 

circulating factor of 
FSGS?  
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TGF-beta and FSGS 



Endothelial mitochondrial oxidative 
stress determines podocyte depletion 

in segmental glomerulosclerosis 
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Experimental models 

•  Transgenic mouse – A conditional overexpression of 
constituently active TGF-beta 1 receptor in podocin-
expressing cells (podocytes) – PodTbr1 mice 

•  Podocytes and endothelial cells in culture from the 
mice above (crossed with immortomouse) 

•  Adriamycin-induced FSGS 
•  Mice with podocyte-specific knockout of the micro-

RNA processing enzyme dicer 



Activation of 
podocyte-
specific TGFβR1 
induces 
podocytopathy 
with progressive 
glomerular 
disease and 
renal failure. 
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TGFβR1 signaling in 
podocyte-induced 
albuminuria is 
reversible at days 7 
and 10 but not day 14 
of Dox treatment 
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TGF-β signaling in 
podocytes decreased 
mitochondrial genes 
and function and 
increased mtDNA 
damage in glomerular 
cells 
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TGF-β signaling in 
podocytes induces 
oxidative stress 
specifically in 
endothelial cells 
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TGF-β signaling in 
podocytes induces 
EDNRA specifically in 
endothelial cells 
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TGF-β signaling in 
podocytes induces 
specific EDN1-
mediated 
mitochondrial 
oxidative stress 
specifically in 
endothelial cells 
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Validation of in 
vivo results using 
a defined 
PodTgfbr1-
derived podocyte 
and in mGEC 
coculture system 
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EDN1-mediated endothelial cell mitochondrial oxidative stress and 
dysfunction are required for podocyte apoptosis induced by TGF-β/
SMAD signaling in cell death 
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Working model of  
podocyte–glomerular endothelial cell crosstalk 



The glomerular barrier in health and disease 

•  The glomerular barrier is highly size and charge 
selective 

•  Podocytes, endothelial and mesangial cells are 
all crucial components of the barrier 

•  The most important factor is the vivid and intricate 
communication between glomerular cells 



Glomerular filtration is it like a water fall? 

Nothing can move against the flow direction 



Or is the glomerular filtration like a river? 

It is really hard to move against the flow… 



No, glomerular filtration looks like this! 

The Area is so huge that the flow velocity is extremely low 



Haraldsson, B. in Kidney Int. 2014 



“We have just started  
to learn a few notes of a  

glomerular cell symphony,  
of which we know little,  

and understand even less”. 
 

Thank you! 

Questions? 


