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Characterization of ARTS-011, a potent and selective TYK2 Inhibitor for the treatment of inflammatory disease
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Abstract

• TYK2 is a key regulator of IL-12, IL-23 and type I interferons (INFs) signaling pathways 

that are involved in the pathogenesis of psoriasis, lupus and inflammatory bowel 

diseases (IBD).

• Here we report ARTS-011, a TYK2 allosteric inhibitor that selectively binds to the JH2 

domain, potently inhibits TYK2-dependent IL-23 and IFNα/β signaling pathways in 

cellular assays.

• ARTS-011 exhibits desirable DMPK properties, clean safety profiles, and strong efficacy 

against IL12/18-induced serum IFNγ induction, IL-23-induced psoriasis and anti-CD40 

antibody-induced inflammatory bowel disease (IBD) in mouse models.  

ARTS-011 is a highly selective, potent and orally available TYK2 inhibitor with suitable 

pharmaceutical properties as potential therapeutics in inflammatory disorders.

Figure 1. Tyk2 is a key mediator of IL-12, IL-23 and 

Type I Interferon signaling

The Janus kinases (JAK) and signal transducers and activators of transcription 

signaling pathways play major roles in the immune system. TYK2 have been shown to 

be involved in the pathogenesis of multiple inflammatory and autoimmune diseases 

such as psoriasis, lupus and inflammatory bowel diseases (IBD). 

Figure 2. ARTS-011 potently and selectively binds 

to the JH2 pseudokinase domain of TYK2
A

B

A. ARTS-011 binds to the TYK2 JH2 domain with high affinity. B. ARTS-011 shows no 

activity against the catalytically active JH1 domains of the JAK family by measuring 

phosphorylation of their substrates.
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B. 

Figure 3. ARTS-011 selectively inhibits TYK2 kinase-

dependent cellular activities

A. In IL-23, IFNα/β, IFNγ and IL-2 reporter cell systems, ARTS-011 selectively inhibits 

TYK2-dependent reporter activation. B. In human whole blood assays, ARTS-011 shows 

inhibition of IFNα-induced phosphorylation of STAT5 in CD3+ T cells.

Figure 4. ARTS-011 inhibits IL-12/IL-18-induced IFNγ

production in mice

Figure 5. ARTS-011 protects mice from IL-23-induced 

psoriasis

Inhibition (%):

68.0   88.1   93.4     

A. ARTS-011 inhibition of IL-12/18 induced IFNγ production. B. ARTS-011 dose-

dependently inhibits IFNγ production. ARTS-011 was administered(mg/kg) in CB17 SCID 

mice by oral gavage 1 hour before IV injection of 0.05 μg IL-12 and subsequently 1.0μg 

IL-18, with serum drawn 3 hours after the IL-18 challenge. n = 5 per group. mpk, mg/kg.

PBS+Vehicle IL-23+Vehicle                            

IL-23+7.5mpk              IL-23+30mpk

Figure 6. ARTS-011 protects body weight loss in anti-

CD40 antibody–induced colitis mouse model

Summary
• ARTS-011 selectively binds to the JH2 domain of the TYK2 protein with high affinity. 

• ARTS-011 exhibits excellent selectivity against other JAK family kinases and demonstrates 

great DMPK properties and safety profiles.

• ARTS-011 is highly efficacious in multiple mouse models, including IL12/18-induced serum 

IFNγ model, IL-23-induced psoriasis model and anti-CD40 antibody-induced inflammatory 

bowel disease model.

• ARTS-011 is a potent and orally available small molecule TYK2 inhibitor with suitable 

pharmaceutical properties as potential therapeutics in inflammatory disorders.

A. ARTS-011 inhibits IL-23 induced ear thickness in a psoriasis mouse model. B. Sections 

of ears stained with H&E indicate that ARTS-011 inhibits epidermal hyperplasia and 

inflammation. Psoriasis was induced by intradermal injection of 3μg recombinant IL-23 

into the right ear of CB17 SCID mice during every other day from day 1 through day 7. 

ARTS-011 dosed BID by oral gavage, with the first dose given the evening before the first 

IL-23 injection. n = 8 per group. mpk, mg/kg. 

A B

A C

B

A. ARTS-011 protects body weight loss in an anti-CD40 induced colitis mouse model. B.

ARTS-011 reduces disease activity index in the colitis mouse model. C. Representative 

images of hematoxylin and eosin (H&E) stained colon sections from mice treated after 7 

days. On day 0, colitis was induced with a single intraperitoneal of anti-CD40 mAb injection 

in CB17 SCID mice; ARTS-011 or vehicle were dosed twice daily. Score of DAI (Disease 

Activity Index) was calculated by the sum of weight loss and colon histology. Body weight 

loss, loose stools and diarrhea were monitored everyday. n = 5 per group. mpk, mg/kg.  

Results

Figure 7. ARTS-011 exhibits excellent DMPK properties 

and clean safety profiles
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Human IV 1 mg/kg
predicted

The predicted human efficacious dose of 10mg QD meets the target coverage required for 

efficacy (the steady-state ARTS-011 plasma concentrations is approximately 9 hours above 

TYK2 IC50).

H: human, M: mouse

Target coverage at predicted human efficacious dose Predicted human PK at efficacious dose

• Human PK parameters predicted by allometric 

scaling

• Oral bioavailability in human estimated by average 

of bioavailability in four preclinical species

HEK-BlueTM IL-23 Cell HEK-BlueTM IFN-α/β Cell HEK-DualTM IFN-γ Cell HEK-BlueTM IL-2 Cell

HTRF Binding Assay Domain IC50 (nM)

TYK2 JH2 0.12

JAK1 JH2 13.8

Kinase HTRF Assay Domain IC50 (nM)

JAK1 JH1 >10000

JAK2 JH1 >10000

JAK3 JH1 >10000

TYK2 JH1 >10000
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Anti-CD40+Vehicle

Anti-CD40+ARTS-011 1mpk

Anti-CD40+ARTS-011 3mpk

Anti-CD40+ARTS-011 10mpk

Category Assay ARTS-011

in vitro 

ADME

Caco-2 permeability, Papp (A-B) (10-6 

cm/s)/Papp (B-A) (10-6 cm/s)
8.29/31.8

Plasma protein binding (H/M) 92.4/92.4%

Hepatocyte clearance (H/M) 

(µL/min/106 cells)
0.993/3.61

in vivo PK Mouse (10 mg/kg) AUC0-∞, Cmax

11500 h*ng/mL, 

2550 ng/mL

Safety

CYP inhibition IC50 (CYP1A2, 2B6, 

2C8, 2C9, 2C19, 2D6, 3A4)
≥ 10 µM

hERG IC50 > 30 µM

Parameters Units ARTS-011
CL mL/min/kg 3.2
Vss L/kg 1.46
T1/2 h 4.47
F (bioavailability) % 90

anti-CD40+Vehicle           anti-CD40+1mpk                            

anti-CD40+3mpk              anti-CD40+10mpk                            
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ARTS-011 KINOMEscanTM

Profiling. 287 human protein 

kinases and lipid kinases 

were profiled.
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Figure 9. ARTS-011 predicted human efficacious dose

Figure 8. ARTS-011 human PK prediction
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ARTS-011

IL-23 induced STAT3 

Tofacitinib IC50: 658.6 nM

ARTS-011 IC50: 6.1 nM

IFNα/β induced STAT3 

Tofacitinib IC50: 18.1 nM

ARTS-011 IC50: 0.44 nM

IFNγ induced STAT1 

Tofacitinib IC50: 648.6 nM

ARTS-011 IC50: >3000 nM

IL-2 induced STAT5 

Tofacitinib IC50: 31.1 nM

ARTS-011 IC50: >3000 nM
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ARTS-011

IL-2 induced pSTAT5

Tofacitinib IC50: 199.1 nM

ARTS-011 IC50: > 1000 nM

IL-6 induced pSTAT5

Tofacitinib IC50: 883.5 nM

ARTS-011 IC50: >1000 nM

IFNα/β induced pSTAT5

Tofacitinib IC50: 182.9 nM

ARTS-011 IC50: 70.5 nM
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