Novel functions of primary cilia in kidney homeostasis
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Intra-flagellar transport machinery
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Primary cilium in the kidney

Signalling platform
- Mechanosensor
- Chemosensor



Mutations in ciliary genes cause kidney diseases

Autosomal Dominant Nephronophthisis
Polycystic Kidney Disease
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Model of cyst formation in ADPKD

Loss of heterozygosity




Model of cyst formation in ADPKD
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Model of cyst formation in ADPKD
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Model of cyst formation in ADPKD
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Model of cyst formation in ADPKD
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Model of cyst formation in ADPKD
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Question: how Pkd1” tubules deform ?
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v Primary cilia are needed
v Proliferation is required but is not sufficient
v’ Defects in planar cell polarity are not sufficient
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Models: doxycycline-inducible and tubule-specific knock-out
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Pkd1l loss induces cilia-dependent tubule dilation in PT and CD...
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/AQP2/DNA
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... through different mechanisms...
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... which converges at later time points
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Basement membrane dictates tubule mechanics

Kidney shape is maintained after Basement membrane dictates
decellularization tubule mechanical properties
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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
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Transcriptome profiling of isolated Pkd1/-tubules
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Transcriptome profiling of isolated Pkd1/-tubules
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Transcriptome profiling of isolated Pkd1/-tubules
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Conservation of BM remodelling signature in human ADPKD

Healthy kidney cortex ADPKD cysts (cortical cups) snBRNA-seq or snATAC-seq
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Does BM remodeling affects tubule mechanics ?
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Does BM remodeling affects tubule mechanics ?

Collecting duct (8 weeks)
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Does BM remodeling affects tubule mechanics ?

Proximal tubule (8 weeks) ( >‘ <)
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TM pressure

Does BM remodeling affects tubule mechanics ?
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Does BM mechanics modulate cystogenesis ?



Does BM mechanics modulate cystogenesis ?
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Does BM mechanics modulate cystogenesis ?
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Does BM mechanics modulate cystogenesis ?
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How intratubular pressure impacts tubule distension ?
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How intratubular pressure impacts tubule distension ?
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How intratubular pressure impacts tubule distension ?
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How intratubular pressure impacts tubule distension ?
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Mutations in ciliary genes cause kidney inflammation & fibrosis

Autosomal Dominant Nephronophthisis
Polycystic Kidney Disease




Mutations in ciliary genes cause kidney inflammation & fibrosis
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Question

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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Tubular obstruction and infection evoke ciliopathy associated cytokine network
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Loss of ciliareduce kidney fibro-inflammatory response to obstruction
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Non obstructed
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Loss of ciliareduce kidney fibro-inflammatory response to obstruction
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Non obstructed

Obstructed

Loss of ciliareduce kidney fibro-inflammatory response to obstruction
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Question

Do primary cilia play physiological roles in the control of
Kidney inflammation and fibrosis ?




Primary cilia contribute to the fibro-inflammatory response to E.coli component
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Cilia-bacteria interactions in acute pyelonephritis
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In vitro adhesion of uropathogenic E.coli to primary cilia

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

Infection with UTI89 MOI 1 for 3h
Then washed and imaged
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Proposed model
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Proposed model
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New functions of primary cilia
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