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Renaissance of Nephrology

Sawaf H. J Clin Med 2022  

➢ Multi-omics Advances

➢ A decade of drug development



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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From Organelle Stress to 
         Organelle crosstalk in CKD

◆ER signaling receptors

◆ER tethering molecules

◆Unfolded Protein Response
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・ Lipid metabolic abnormality

Organelle stress and organelle crosstalk

                            link to kidney cell dysfunction
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Am J Physiol-Renal 2010, 2013

Sci Rep 2017

PLoS One 2012
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Kidney Int 2019, 2022

Mol Cell Biol 2017
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Kidney Int 2019, 2022
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Mitochondria-associated 

membranes

◆ER tethering 
molecules

STING
mtDNA

◆ER signaling receptors◆UPR 
    signal



Hong, YA. Inagi, R. 
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Inter-organelle communication
orchestrated by organelle zones

MAM: the inter-organelle hub for lipid synthesis and remodeling



Yoshioka K, et al, Kidney Int. 2021

Proximity ligation assay: 

    between IP3R (ER) and VDAC (mitochondria)
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Lysophosphatidylcholine (LPC) reduces ER-
              mitochondria contact site in tubular cells

MAM

https://doi.org/10.1177/25152564231181020



Lysophosphatidylcholine (LPC) induces proximal
 tubular lipotoxicity via PPARδ activation

Yoshioka K, et al, Kidney Int. 2021

Lipid droplet accumulation 

in proximal tubular cells → Lipotoxicity
PPARδ

  activation
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➢ Transcriptomic analysis

(proximal tubular cells)
➢ Lipid droplet detection assay



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



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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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 crosstalk 

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

Stay tuned！
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