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•Degenerative tissue remodeling is 

due to mechanical forces and 

inflammation1

•Overexpressed Wnt proteins and 

pathway mutations are associated 

with OA2-5

• Increased Wnt signaling drives bone 

formation, cartilage breakdown, and 

inflammation6-9

•Hypothesis: Inhibiting the Wnt

pathway reduces inflammation while 

protecting and regenerating cartilage

Osteoarthritis (OA) and the Wnt pathway
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Lorecivivint (LOR; SM04690) preclinical development

3

Protease assays

Cartilage Protection

Cytokine assays

Anti-inflammation

In vitro assays and animal models of OA

Animal modelshMSC assays

Days

S
M

0
4

6
9

0
 (

n
M

)

0 30 60 90 120 150 180 210
0

100

200

300

400

500

600

Cartilage

Bone

Plasma

Expected therapeutic
level (~30 nM)

Chondrocyte Regeneration Sustained Local PK

Improved Joint Health
(Animal models)

Protease gene expression Cytokine gene expressionSafranin O Alcian blue Type II collagen

C
o

n
tr

o
l

(D
M

S
O

)

S
M

0
4
6
9
0

(3
0
 n

M
)



Lorecivivint inhibits the Wnt pathway through a unique MOA
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Lorecivivint is a potent and selective kinase inhibitor

318 kinases tested in vitro
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Alternative splicing regulation of gene expression
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CDC-like kinases (CLKs)
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Lorecivivint inhibited CLK-mediated SRSF phosphorylation

CLK2 IC50= 7.8 nM
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Lorecivivint induced intron retention and modulated alternative 

splicing in vitro 
Intron retention
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• DYRK1A inhibition

‒Reduced Wnt signaling1 (benefited chondrocytes)

‒Reduced SIRT11,2 and increased FOXO13,4 (benefited chondrocytes)

‒Reduced STAT35 (inhibited inflammation)

Lorecivivint inhibited DYRK1A
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Lorecivivint inhibited SIRT1 and FOXO1 phosphorylation
Reduced FOXO1 phosphorylation led to increased nuclear FOXO1 levels
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• Knockdowns inhibited Wnt pathway genes and upregulated secreted 

Wnt inhibitors SFRP2 and DACT1

CLK2 and DYRK1A knockdowns inhibited the Wnt pathway
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Combined CLK2 / DYRK1A knockdown induced chondrocyte 

differentiation
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Lorecivivint decreased phosphorylation of NF-κB and STAT3
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Inhibition of CLK2 and DYRK1A inhibited inflammation

0

50

100

150

200

250

300

350
IL-8

R
e
la

ti
v
e
 E

x
p
re

s
s
io

n

***

**

**

***
*

0

100

200

300
TNF-

R
e

la
ti
v
e

 E
x
p

re
s
s
io

n

**

***

***

***

**
***

0

10

20

30

40
IL-6

R
e
la

ti
v
e
 E

x
p
re

s
s
io

n

******

***

***

0

10

20

30
IL-1

R
e

la
ti
v
e

 E
x
p

re
s
s
io

n

***

***
***

***

***

siCtrl -LPS siDYRK1AsiCLK2 siCLK2+siDYRK1A Lorecivivint (30 nM)siCtrl +LPS

*p<0.05, **p<0.01, ***p<0.001 vs. vehicle

In vitro siRNA knockdown effects in BEAS2B cells

Cytokines measured by qPCR



Lorecivivint mechanism of action
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Inflammatory gene 

expression
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STAT3: signal transducer and activator of transcription 3, SIRT1: sirtuin 1, TCF7: transcription factor 7, 

NF-κB: nuclear factor kappa-light-chain-enhancer of activated B cells, FOXO1: forkhead Box O1
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• 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 

inflammation in vitro and in vivo

• Phase 3 human clinical trials are ongoing

Lorecivivint summary
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