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Matrix-Degrading Enzymes

in OA cartilage, including....
MMP and ADAMTS family members
Hyaluronidases
Endoglycosidases
Sulfatases
Cathepsins
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OA:
Abnormal
Cell Differentiation

*Mechanotransduction

*Matrix-Cell Communication
eInflammatory Mediators

*Oxidative Stress

*Chondrocyte ATP Bioenergy Crisis
*ATP scavenging Enzymes NPP1, TG2

TG2: Dual Enzyme/Multifunctional
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Result: Post-translational modification and Irreversible protein crosslink

EXAMPLES OF TG FUNCTIONS:
Regulation of Apoptosis
Stabilization of the ECM
Activation of latent TGFb # |$
Critical Mediator of Wound Healing and Tissue Repair .
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IL-1 increases TG activity in aging human chondrocy  tes
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Synovial fluid TG2 but not FXIIIA is
biomarker of OA severity
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Chondrocyte Hypertrophy Occurs Early
in Mouse Knee Instability- Induced Knee O/

Kamekura S. et al., Arthritis
Rheum 54: 2462-2470, 2006
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GTP INHIBITS TG ACTIVITY
AND ALTERS TG2 CONFORMATION:
Reciprocal Regulation by GTP and Ca **

TG Activity




Recombinant GTP-bound TG2 induces chondrocyte hyper  trophy in
cartilage organ culture
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Primary bovine articular cartilage slices were tedavith Irg/ml of recombinant human TG2 (pretreated for
30 minutes with 26M GTP, 2.5mM MgCJ where indicated) for 7 days in 1% FCS containingENhigh
glucose media. JOHNSON ET AL. JBC, 2005

EXIIA and al Integrin Crosslinking both Rapidly Increase
TG2 Movement to the Plasma Membrane

Plasma Membrane Bound TG2|
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Several S100/Calgranulin Family
Members are Transglutaminase Substrates
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EXIIIA also Induces Chondrocyte Hype
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EXIIIA Requires TG2 to Induce Type X Collagen Expre _ssion
Experiments performed with:
*TG2" mouse chondrocytes

*FXIIIA7- mouse chondrocytes
*shRNAs transfected into human articular chondrocyte

EXIIIA and TG2 Expressed:
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Only TG2 Expressed:

IIIA REQUIRES TG2 PROMOTE HYPERTROPHY

RAGE

Receptor for Advanced Glycation End Products

* RAGE/RAGE ligands associated with chronic low  -grade
inflammation in vascular system, kidney, and brain




S100A11 Signals through RAGE, MKK3 and p38 MAPK to
Induce Chondrocyte Hypertrophy and Cartilage
Degradation
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S100 Calgranulins Exist as Non -covalent Dimers

Multimeric S100/calgranulin
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Moroz etal, Acta Crystallogr D Biol Crysallogr 2002

RAGE clustering is critical for
propagation of signal

TG2 Accelerates S100A11 -induced Type X Collagen Expression in Mouse
Chondrocytes and Cartilage Explants
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Functional Characterization of S100A11 K3R/Q102N TG 2
Transamidation Double Site Mutant
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TG2 is Required for SI00A11 -induced Type X Collagen Expression in
Mouse Chondrocytes and Femoral Head Explants

TG2 TG2+
Type X XK
Cotagen | - 1 Control

> S100a11  4daysinculure

TUDUIN s e e s s s 5 S100A11 KSR/QLO2N

1HC for Type X Collagen

TG2+ §

TG2 is Required for S100A11 -induced Cartilage Catabolism in Mouse
Chondrocytes and Femoral Head Explants
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TG2 Transforms S100A11 into a Pro-Catabolic Cytokin
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Chondrocyte Hypertrophy
Matrix Catabolism

eInflammation

Matrix-Cell Communication
*Oxidative Stress

*Chondrocyte ATP Bioenergy Crisis
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