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Osteoarthritis

RESULTS

Methods

• 57 million Europeans
• Loadbearing joints
• No cure 
   → therapy for symptom relief
• Huge societal cost

Extrinsic mechanical loading important 
What is the role of intrinsic cell-generated forces in OA
• Inhibition contractile pathways → reduction MMP expression

Enhanced force generation paired with a more protrusive phenotypeOA chondrocytes demonstrate enhanced force generation 
in 3D degradable hydrogels

Patient hip explants

Human Articular 
Chondrocytes (hACs)

Polyacrylamide (PAA) hydrogel
Fibronectin coating

Polyethylene glycol (PEG) hydrogel 
RGD binding ligand
MMP1 & MMP3 degradable

Traction Force Microscopy
Immunofluorescence
• β1 integrin
• pMLC
• Fibronectin  
Degradation assay
• Fluorescent gelatin

No enhanced force generation on 2D PAA hydrogels despite increased pMLC
3D non degradable hydrogel system 
inhibits protrusion formation & decreases 
force generation for OA chondrocytes

Choosing the right in vitro 
model is crucial for studying 
OA mechanobiology

• OA hACs exert higher tractions & 
contractility

•  Accompanied by higher pMLC and 
pMLC-actin colocalization

OA hACs 
• Higher area
• More & 
long protrusions
• Higher actin

OA hACs show a relocalization of F-actin, β1 integrin and fibronectin to the protrusions

OA hACs 
• Higher area
• Similar actin
• Similar tractions
• Higher pMLC

OA hACs degrade more, degradation localized mainly around the cell body

• Decreased area & number of protrusions 
• Decreased tractions & pulling phenotype 

Key force generation factors at cellular scale
• Disorganized and fragmented cytoskeleton
• Loss of round morphology
• Altered integrin expression
• Breakdown of extracellular matrix proteins

ECM 
degradation

Actin 
cytoskeleton

Integrin Receptor

3D degradable hydrogel 
systems show enhanced 
contractility & protrusive 
phenotype of OA chondrocytes

Our work builds upon idea that intrinsic 
contractility is linked to matrix degradation 
→ Mechanochemical feedback loop

VS

ECM degradation

Protrusive & 
contractile 
phenotype
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