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Pathophysiology of CKD
- Key Molecular Mechanisms in Spotlight -

Metabolic derangement

Organelle damage/stress

Kidney dysfunction and aging

Inflammation Fibrosis



From Organelle Stress to 
Metabolic Derangement in CKD

https://www.shutterstock.com/video/clip-1110802575-organelles-inside-

eukaryote-eukaryotic-cell-focus-on

◆ ER stress

        Proteostasis

 ER-mito lipid transfer

◆ Mitochondrial stress

 OXPHOS, ATP

 FA β-oxidation
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Inter-organelle communication
orchestrated by organelle zones

MAM (mitochondria-associated ER membrane):

an inter-organelle hub for lipid synthesis and remodeling
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From Organelle Stress to 
Metabolic Derangement in CKD

https://www.shutterstock.com/video/clip-1110802575-organelles-inside-

eukaryote-eukaryotic-cell-focus-on

◆ lysosome stress

 Degradation & recycling

             (Autophagic/mitophagic flux)

 Tubular handling of 

 filtered proteins and lipids

 Nutrient sensing (mTORC1)

               & metabolic adaptation

 Tubular lipotoxicity → Pro-fibrotic & inflammatory signaling



Hong, YA. Inagi, R. Nat Rev Nephrol, 2025

Inter-organelle communication
orchestrated by organelle zones

PDZD8: an ER-resident inter-organelle tether and 

lipid transfer protein at membrane contact sites



PDZD8, a tethering protein of ER-lysosome interaction,   

regulates endolysosomal maturation and TLR9-NF-κB signaling 

in cisplatin-induced AKI

Yuto Takenaka
AJP-Renal, 2025 

➢ PDZD8 regulates lysosomal homeostasis 

     in human proximal tubular cells
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Organelle communication maintains mitochondrial and

              endosomal homeostasis during podocyte lipotoxicity
Hasegawa, S et al, JCI insight, 2024

◆ER tethering 

    protein PDZD8 

Mitochondrial function

lipid metabolism

Podocyte-specific Pdzd8 cKO

（uNx + HFD)
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Mitochondrial function

lipid metabolism

Organelle communication maintains mitochondrial and

              endosomal homeostasis during podocyte lipotoxicity



Take-home messages

◆ Kidney cell phenotypic changes are associated with 

metabolic dysregulation.

◆ Organelle stress alters metabolic homeostasis, contributing 

to kidney cell dysfunction.

◆ Inter-organelle communication, such as ER-mitochondria 

and ER-lysosome interactions, modulates kidney injury.

◆ Targeting kidney metabolism through organelle dynamics 

offers new strategies to combat kidney damage.
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JSN welcomes back WCN 
                            after 1990 !!   

Stay tuned！
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