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✓Primary cilia are needed

✓Proliferation is required but is not sufficient 

✓Defects in planar cell polarity are not sufficient



Cilia to basement membrane signalling is a 
biomechanical driver of ADPKD

Manal Mazloum1, Brice Lapin2-3, Amandine Viau3, Rushdi Alghamdi1 , Martine Burtin1 Pascal Houillier4,5, Amandine 
Aka1, E. Wolfgang Kühn6,7, Tilman Busch6,7, Michael Köttgen6,7, Camille Cohen1, Lydie Cheval4, Gilles Crambert4, 
Marie-Christine Verpont8, Brigitte Lelongt8, Stephanie Descroix, Fabiola Terzi1, Sylvie Coscoy2 and Frank Bienaimé1,9
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Basement membrane dictates tubule mechanics

Kidney shape is maintained after 

decellularization

Basement membrane dictates 
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Basement membrane dictates tubule mechanics
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Basement membrane dictates tubule mechanics
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Pkd1 loss induces cilia dependent BM remodeling 



Transcriptome profiling of isolated Pkd1-/- tubules
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Conservation of BM remodelling signature in human ADPKD

Muto, Nat Comm, 2022



Conservation of BM remodelling signature in human ADPKD

C.Cohen



Pkd1tub
Control

8 weeks

PT

CD

Pressure – diameter curves 

Does BM remodeling affects tubule mechanics ?



Collecting duct (8 weeks)

Does BM remodeling affects tubule mechanics ?



Proximal tubule (8 weeks)
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Does BM remodeling affects tubule mechanics ?

Proximal tubule (12 weeks)

=> YES 



Does BM mechanics modulate cystogenesis ?



Does BM mechanics modulate cystogenesis ?



Bhave G et al. Am J Physiol Renal Physiol (2017)

Vanacore R et al. Science (2009)

Bhave G et al. Nat Chem Biol (2012)

Peroxidasin KO mice (Pxdn-/-)
✓ Abolished sulfilimine cross-linking of collagen IV 

✓ Increased TBM compliance

Does BM mechanics modulate cystogenesis ?

Miklos Geiszt



Does BM mechanics modulate cystogenesis ?
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1 day

How intratubular pressure impacts tubule distension ?



14 days

How intratubular pressure impacts tubule distension ?
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14 days

Obstruction precipitates irreversible cystogenesis

How intratubular pressure impacts tubule distension ?
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Do primary cilia play physiological roles in the control of 

kidney inflammation and fibrosis ?
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Tubular obstruction and infection evoke ciliopathy associated cytokine network  
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Loss of cilia reduce kidney fibro-inflammatory response to obstruction
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Do primary cilia play physiological roles in the control of 
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AQP2/GFP/TUB/AcTUB

Cilia-bacteria interactions in acute pyelonephritis
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MDCK vs UTI89

In vitro adhesion of uropathogenic E.coli to primary cilia
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In vitro adhesion of uropathogenic E.coli to primary cilia
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E.coli

Frame interval:  3 minutes

Infection with UTI89 MOI 1 for 3h

Then washed and imaged 

In vitro adhesion of uropathogenic E.coli to primary cilia
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