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Epidémiologie de la malade rénale chronique
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Epidémiologie de la malade rénale chronique en France

REIN Annual report 2021: Summary
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Histoire naturelle de la MRC

Nephron reduction

Compensatory growth

Functional adaptation




Histoire naturelle de la MRC




Introduction

Malgré des événements précoces différents selon |I'organe et/ou la pathologie,
cela se termine par une expansion et une activation des cellules sécrétrices de la
MEC (les myofibroblastes).

Comprendre les mécanismes de développement de la fibrose = comprendre
comment apparaissent les myofibroblastes!

Des efforts importants ont été déployés pour trouver l'origine des
myofibroblastes dans le rein : les péricytes et les fibroblastes résidents ont été
considérés comme les principaux types cellulaires d'origine.

Changement phénotypique et moléculaire chez les Fibroblastes = processus de
différentiation
Kuppe et al. Nature 2020

Kramann et al. Semin Nephrol, 2014
Humphreys et al. Am J Pathol 2010



Introduction

* Les avancées techniques ont permis de mieux comprendre ces processus

* En particulier les —Omics



Origine cellulaire des myofibroblastes
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Origine cellulaire des myofibroblastes

* Evolution technique: Apport de la transcriptomique?
* Surtout le single cell RNAseq!

Bulk RNAseq Single cell RNAseq



Origine cellulaire des myofibroblastes
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La chute du mythe de la Transition épithélio-

meésenchymateuse? oui mais non

JCI The Journal of Clinical Investigation

Epithelial-mesenchymal transition (EMT) in kidney fibrosis: fact
or fantasy?

Wilhelm Kriz, ... , Brigitte Kaissling, Michel Le Hir

J Clin Invest. 2011;121(2):468-474. https://doi.org/10.1172/JCI44595.

namre

medicine
Pas de “vraie EMT” mais : Snaill-induced partial epithelial-to-mesenchymal
Dédifferentiation des cellules tubulaires: secretion de molecules transition drives renal fibrosis in mice and can be targeted

. . to reverse established disease
profibrosantes et crosstalk avec les fibroblastes.
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Miguel Arévalo™, R Grant Rowe*, Stephen | Weiss?, José M Lopez-Novoa™ & M Angela Nieto'



Mais que se passe-t-il entre 'origine et la fin?

nature communications G
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Mais gue se passe-t-il entre l'origine et la fin?
Les fibroblastes inflammatoires?

nature communications E
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QUESTION SUIVANTE?

Communication cellulaire? D’ou viennent les signaux qui
favorisent la differentiation des fibroblastes?

* Les fibro ne sont pas tout seul!



Kidney injury triggers

Communication cellulaire? | ke
Le tubule?

rnalure

medicine

Blocage du cycle cellulaire

Epithelial cell cycle arrest in G2/M mediates kidney

fibrosis after injury Activation de 'EGFR
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Communication cellulaire? Les cellules tubulaires

pro-inflammatoires?

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

FIBROSIS

Indian Hedgehog release from TNF-activated renal
epithelia drives local and remote organ fibrosis
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Communication cellulaire? Les cellules tubulaires pro-
inflammatoires secretent IHH qui favorise la fibrose

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

FIBROSIS

Indian Hedgehog release from TNF-activated renal
epithelia drives local and remote organ fibrosis
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Communication cellulaire? Les cellules immunes?

nature communications
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Résumeé intermediaire

* Une origine des fibroblastes mieux comprise

* Des étapes de differentiation fibroblastiques mieux comprises

e Plusieurs acteurs cellulaires

* Mais qui interagit avec qui? Dans quel ordre?
e Concept de la niche fibrotique
* Basée sur l'observation de la fibrose “patchy”
* Apport de la transcriptomique spatiale?




La niche fibrotique, apport de la
transcriptomique spatiale

Single cell RNAseq Spatial transcriptomic



Differentes techniques de spatiale
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Article

Anatlas of healthy and injured cell states and
nichesinthe humankidney
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La niche fibrotique
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An atlas of healthy andinjured cell states and
nichesinthe humankidney
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La niche fibrotique
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La niche fibrotique
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La niche fibrotique, vers un peu plus de
meéchanistique?

Signatures FOLR2 CKD Whnt-[catenin signature

SR A

Signatures CXCL iFibro




La niche fibrotique, vers un peu plus de
meéchanistique?

nature communications

Article I

WNT-dependent interaction between
inflammatory fibroblasts and FOLR2+-
macrophages promotes fibrosis in chronic
kidney disease
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La niche fibrotique, vers un peu plus de
meéchanistique?

nature communications

Article

WNT-dependent interaction between
inflammatory fibroblasts and FOLR2+-
macrophages promotes fibrosis in chronic
kidney disease

Role of macrophages in phenotypic switch in fibroblasts
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QUESTION SUIVANTE

Et |a pertinence clinigue?
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QUESTION SUIVANTE

Perspective thérapeutiques?



Perspective thérapeutigues?

Table 1. Treatment approaches for kidney fibrasts,

Current Status

Treatment

Description

References

In clinical use

Renin-angiotensin
blockers

Inhibit the RAAS, slowing CKD progression
and Kidney fibrosis; also reduces the activity of
TGF-f, PAIL, and PDGE, all molecules
involved in promoting glomerular damage.

[168-172,183}

In clinical use

Mineralocorticoid receptor
(MR) antagonists

Inhibit the activation of aldosterone at the MR,
reducing inflammation and proteinuria; block
the transcription of various inflammatory
mediators that contribute to kidney fibrosis
such as PAIL TGF-B, NF-x, and 1L-6,

[194-204]

In clinical use

Sodium-glucose
cotransporter-2 (SGLT-2)
inhibitors

Inhibit glucose reuptake by the kidney via
SGLT-2 transporters located in the proximal
tubules; promote lower macrophage-mediated
inflammation and cytokines such as IL-6,
INF-a, IFNy, NF-kB, TLR4, and TGF-§, thus
reducing glomerular fibrosis. They also lower
glomerular pressune and improve renal
hemodynamics. Protective against ESRD even
in patients without type 2 diabetes.

[205-211,219-222)

Experimental

Pirfenidone

Antifibrotic orally administered drug; works
mainly via inhibition of TGF-p and MAPK
signalling. Has anti-inflammatory and
antioxidant activity.

[223-225,230-236)

Experimental

MicroRNA silencing

Antisense oligonucleotides that silence specific

fibrosts-related microRNAs are being explored.

Lademirsen, an anti-microRNA-21 drug, failed
m human studies, even though microRNA21 is
deregulated in kidney fibrosis. Antisense
oligonucleotides that silence other microRNAs
may be a viable treatment.

[245-253]

Experimental

Mesenchymal stem cells
(MSC)

Multi-potent adult stem cells that demonstrate
anti-fibrotic and anti-inflammatory abilities
and can induce repair and regeneration.

(272,279)

Plutot décevant pour le moment



Perspective thérapeutigues?

La meilleure comprehension des mécanismes pourra Pericytes

permettre d’identifier des cibles thérapeutiques -"aﬁ‘;“;“' T AnflarmaT

Bcatenin

Blocage de molecules secrétées, comme IHH? @& w‘%lw\

Porcupine inhibitor

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

FIBROSIS

Indian Hedgehog release from TNF-activated renal

epithelia drives local and remote organ fibrosis
Eoin D. O'Sullivan’?4, Katie J. Mylonas't, Cuiyan Xin*t, David P. Baird', Cyril Carvalho', FOLR2+ macro phages

Marie-Helena Docherty', Ross Campbell’, Kylie P. Matchett’, Scott H. Waddell®, .
Alexander D. Walker®, Kevin M. Gallagher'”®, Siyang Jia', Steve Leung®, Alexander Laird®, ta rgettl ng

Julia Wilflingseder™S, Michaela Willi’, Maximilian Reck®, Sarah Finnie®, Angela Pisco®,
Sabrina Gordon-Keylock'?, Alexander Medvinsky'®, Luke Boulter®, Neil C. Henderson™*,
Kristina Kirschner'"'?, Tamir Chandra®, Bryan R. Conway®, Jeremy Hughes', Laura Denby?®,
Joseph V. Bonventre?, David A. Ferenbach'?*

5 ot TomAik Unilateral IRI or sham Cull
ERTZTdTom
e i QP —» Tissue collec
(mixed background) days 0-42° GANTB1/vehicle Day 42
D Naive kidney  Post-ulRI kidney Post ulRI + GANT61

% PSR fibrosis
e 3 B & B

Naive IR! IRl + GANT61



Conclusion

Kidney injury triggers
epithelial cell activation

233 333 333 333
o0

» ¢ Resident
Murophago

Excessive extracellular
matrix deposition

Infiltrative
Macrophage

Blood Vessel |




Bioinformatician is the new cool guy in the lab!
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