Lorecivivint (SM04690), a potential disease-modifying
treatment for knee osteoarthritis, functions through inhibition of

CLK2 and DYRK1A, novel molecular regulators of Wnt
signaling, chondrogenesis, and inflammation
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Osteoarthritis

Mesenchymal stem cells

Osteoarthritis (OA) and the Wnt pathway
Degenerative tissue remodeling is
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Hypothesis: Inhibiting the Wnt
pathway reduces inflammation while
protecting and regenerating cartilage

Figure adaptation: Bush and Beier. Nature Medicine. 2013 5, Sokolove J and Lepus CM. Ther Adv Musculoskelet Dis. 2013
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Lorecivivint (LOR; SM04690) preclinical development

In vitro assays and animal models of OA
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Protease assays
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Cytokine assays
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Lorecivivint inhibits the Wnt pathway through a unigue MOA
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Lorecivivint Is a potent and selective kinase inhibitor
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Alternative splicing regulation of gene expression
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CDC-like kinases (CLKSs)
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Lorecivivint inhibited CLK-mediated SRSF phosphorylation

Lorecivivint

(In vitro CLK2 biochemical kinase assay)
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Lorecivivint induced intron retention and modulated alternative

splicing in vitro
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Lorecivivint inhibited DYRK1A

 DYRKZ1A inhibition
— Reduced Wnt signaling! (benefited chondrocytes)
— Reduced SIRT112 and increased FOX0O134 (benefited chondrocytes)

— Reduced STAT3> (inhibited inflammation)

Lorecivivint
(In vitro DYRK1A biochemical kinase assay)
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Lorecivivint inhibited SIRT1 and FOXO1 phosphorylation
Reduced FOXO1 phosphorylation led to increased nuclear FOXOL1 levels
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CLKZ2 and DYRK1A knockdowns inhibited the Wnt pathway

« Knockdowns inhibited Wnt pathway genes and upreqgulated secreted
Wnt inhibitors SFRP2 and DACT1
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Combined CLK2 / DYRK1A knockdown induced chondrocyte
differentiation
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Lorecivivint decreased phosphorylation of NF-kB and STAT3
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Inhibition of CLK2 and DYRKZ1A inhibited inflammation
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| orecivivint mechanism of action

Osteoarthritis
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STATS3: signal transducer and activator of transcription 3, SIRT1: sirtuin 1, TCF7: transcription factor 7, 16
NF-kB: nuclear factor kappa-light-chain-enhancer of activated B cells, FOXO1: forkhead Box O1



Lorecivivint summary

* The intranuclear kinases CLK2 and DYRK1A, dual targets of
lorecivivint, are novel targets for modulation of Wnt signaling,
chondrocyte biology, and inflammation

* Lorecivivint protected cartilage, induced chondrogenesis, and reduced
iInflammation in vitro and in vivo

* Phase 3 human clinical trials are ongoing

17



.....................................................

.................

.......
......



