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The progressive loss of articular cartilage
IS hallmark of Osteoarthritis

Bone

Cartilage

Synovial homeostasis

membrane

program

Joint
cavity

-

Articular
chondrocyte

capsule

Cartilage
damage

Articular

i) _ / cartilage program

Vi Biomechanical injury

Inflammation
Aging

Periosteum

NATURE MEDICINE VOLUME 16 | NUMBER & | JUNE 2010

e, oy

Rt e
il )

)
>

en.rheumatologie.usz.ch

Holloway et al. Osteoarthritis Cartilage. 2004



Osteoarthritis

prevalence is
GROWING

Affects
240 million

People worldwide
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Osteoarthritis

limits LIFE
quality

L-;"i 25% cannot do

e

normal activities

809% are limited
with movement

High risk of

cardiovascular
diseases, diabetes,
hypertension & death

Osteoarthritis has
NO CURE

Treatment can reduce PAIN,
= but...
5 M

NO approved drugs prevent OA

NO approved drugs slow OA
progression

Surgery can

REPLACE but not
RESTORE the joint




Articular cartilage iIs composed by chondrocytes
and a dense extracellular matrix
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Mayan, M. D. et al. Ann Rheum Dis. 2015 doi: Mayan, M. D. et al. Ann Rheum Dis. 2015 Jan;74(1):275-84. doi: 10.1136/annrheumdis-2013-204244
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Scanning electron microscope to validate the
presence of cytoplasmic arms extending from the
cell body and connecting with distant cells
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Human adult cartilage

Human adult cartilage
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Articular chondrocytes network mediated by
gap junction channels: chemical and metabolic
coupling
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Connexins: gap junctions, hemichannels and
signhalling hubs

a Connexons b Connexins ¢ Hemichannels d Gap junctions e GJIC
(at cell—cell contacts)

Extracellular

microRNAs
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Overexpression of Cx43 since the early stages of OA
(knee and hip) occurs independently of the clinical
phenotype
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Overactivity of Cx43 interferes with cartilage
regeneration in OA: EMT and accumulation of
senescent cells

Healthy joint OA joint

Some risk factors OA phenotypes
Age . Ageing/Senescence
Gender Mechanical
Obesit Bone and Cartilage metabolism
.eS' y Metabolic syndrome
Mecha_lm(_:a'l stress Inflammation
Joint injury Chronic pain
Minimal joint disease
Alterations in cell Accumulation of
communication pro-inflammatory
g senescent cells
1 @5

Extracellular vesicles

Disease progression
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Varela-Eirin M. et al., Cell Death and Disease. 2018 Dec 5;9(12):1166  Carpintero-Fernandez et al., February 2022 Bioelectricity DOI:10.1089/bioe.2021.0039



Cellular Senescence in Tissue Repair and Aging

Damage and
developmental cues Senescence Recruitment Clearance Regeneration

@ Functional cell

Senescent cell

o6 Cytokines, chemokines and
©4  matrix remodelling factors (SASP)

1 Senescence accumulation
— 2 Chronic inflammation

Macrophage 3 Fibrosis

1?& CD4*T lymphocyte

D Fibroblast

Tissue dysfunction

Nature Reviews Molecular Cell Biology volume 15, pages482-496 (2014)



https://www.nature.com/nrm

OA chondrocytes contain higher levels of Cx43 in
the seVs compared to seVs from healthy
chondrocytes

lectron microscopy
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Exosomal Cx43 induces cellular senescence
turning chondrocyte into pro-inflammatory cells
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Exosomal Cx43 induces cellular senescence in a
P53 dependent pathway
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SEVs enriched in Cx43 induce cellular senescence
In bone and synovial cells
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Take-nome message

Senescence endotype [T - Potential therapy
"."" Disease-modifying OA drugs\“\‘
- (DMOADs)
Endogenous markers Gene therapy
SASP factors SASP modulators
) ILs receptor antagonists (IL-1Ra)
Cytokines Metalloproteinases inhibitors (MIV-711)
Proteases

Growth factors (Sprifermin, TissueGene-C)

Growht factors Whnt signaling antagonist (Lorecivivint)

@.a0
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$Cx43 & Channel activity @ 0 factors (Cx43 modulating drugs

Acummulation of sensescent cells Senescent chondrocytes Senolytic drugs

Carpintero-Fernandez et al., February 2022 Bioelectricity DOI:10.1089/bioe.2021.0039
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