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The proximal tubule — a hub of metabolism
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Kidney metabolism as
a therapeutic strategy
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Kidney metabolism as
a therapeutic strategy
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Use large-scale pathophysiology to provide new targets to chronic kidney disease,
and by extension, cardiovascular disease.

Cardiovascular disease targets

Disease

Spath et al. Kidney International 2018, Rinschen et al. Nat Rev Mol Cell Biol 2019, Sci Signal 2019, 2022; Nat Comm 2022; Hatje JASN 2022,
Hutzfeldt et al. AJP renal 2022; Lassé et al, Nat. Comm 2023, Billing et al. Circulation 2024, Knol et al. Nat Rev Nephrology 2024, Demir et al. EMBO J 2025,
Jaschke et al. Cell 2025



Metabolites actively secreted by the kidney
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Todays goal:

@ Introduction of the concept of metabolic
communication in kidney disease, using SGLT2
inhibitors as an example

New approaches to understand the metabolite
language by systems-level bioactivity
determination
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team!
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Strategy to study SGLT2i: 1 week of
Dapagliflozin (DAPA)

SGLT2i: 1 week dapagliflozin (DAPA)
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Potential mechanism: Kidney protection
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Gut microbiome proteome reveals beneficial taxa
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Analysis of plasma in two patient groups

Decompensated HF
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The most extreme effect: p-cresol
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Effects of SGLT2 Inhibitors on Modulating Protein-
Bound Uremic Toxins and Gut Microbiota in
Pre-Dialysis CKD Patients

i LGB Gut microbial composition differed significantly
Case-control study rx among three study groups

Distinctive
taxonomic profiles
(enrichment of Bacteroktes
stercoris and Bacteroides
coprota)

Condusions: Treatment with SGLT2! in CKD patients is associated with
distinct gut microbial compasition and metabolite profiles, suggesting
potential modulation of gut dysbiosis and metabolic pathways.

KIDNEY36¢

Accessing Our World From Every Angle.

Reduction of
several SCFAs and

pre-dialysis patients
Hsu et al. Kidney360 2025

two uremic solutes

41 Further functional prediction indicated attenuated
pathways related to protein and carbohydrate metabolism

Cheng-Kai Hsu, Lun—(:mzocm‘ Yih-Ting Chen, et al. Effects of SGL T2 inhibitors
on Modu; Gut Microbiota in Pre-Dialysis
CKD Patients. Kidoey360. DOI- 10.34067/KID.0000000742
Visual Abstract by José A. Moura-Neto, MD, FASN, FRCP, FACP.

The protective effects of dapagliflozin on

diabetic nephropathy
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Metabolic communication....

Which retained solutes (,,uremic toxins‘“) are actually bioactive?

Head-to-head comparison of 93 metabolites



Which retained solutes (,,uremic toxins*) are actually bioactive?
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Which retained solutes (,,uremic toxins*) are actually bioactive?
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Which retained solutes (,,uremic toxins*) are actually bioactive?
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Compounds activating NRF2
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Protein conjugation by p-Cresol and 4-hydroxyindole after metabolic activation

a) Covalent adduct formation by p-cresol
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Protein conjugation by p-Cresol and 4-hydroxyindole after metabolic activation

a) Covalent adduct formation by p-cresol

Metabolic oxidation
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Summary: Metabolic communication in kidney disease

* Kidney metabolism is providing new strategies to treat kidney
disease

* SGLT2 inhibitors modulate metabolic communication involving
gut-derived metabolites (in addition to other mechanisms)

* |[n vitro bioactivity profiling reveals mechanistic classes and
synergies of gut-derived metabolites



Thank you!

Metabolic communication in SGLT2 inhibition
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Is this a relevant protein modification in patients?
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