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Unlocking and targeting the Kinome: only a fraction has been therapeutically explored
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Conceptual framework for JAK and TYK2 Inhibition

TYK2

JAK1

JAK2

JAK3

4 phylogenetically 

related proteins

JAK family of kinases

Active 

phosphorylation domain

Regulatory or 

allosteric domain

Shared structural homology

“JAK inhibitors”“TYK2 inhibitors”

Regulatory Domain Inhibitors

or

Allosteric Domain Inhibitors

Kinase Domain Inhibitors



Extracellular cytokine signaling is linked to intracellular JAK/STAT signaling

GM-CSF, granulocyte–macrophage colony-stimulating factor; IL, interleukin; IFN, interferon; JAK, Janus kinase; TYK, tyrosine kinase.

Adapted from Schwartz DM et al. Nat Rev Drug Discov. 2017;16:843–62.

1. Schwartz DM et al. Nat Rev Drug Discov. 2017;16:843–62. 2. Lee GR, et al. Dermatol Ther 2019;e12840:1–12; 3. Tanimoto A, et al. Inflamm Res 2015;64:41–51; 4. Dubin C, et al. Ther Clin Risk Manag 2020;16:1319–1332. Erratum in: 

Ther Clin Risk Manag 2021;17:233; 5. Virtanen AT, et al. BioDrugs 2019;33:15–32. 6. Junttila, S Iikka. Frontiers in Immunology 2018(9);1-6, 7. Weidinger S, et al. Nat Rev Dis Primers 2018;4:1; 8. Gittler JK, et al. J Allergy Clin Immunol 

2013;131:300–313. 

Different combinations of JAKs and TYK2 associate with different cytokine receptors, thereby 

mediating distinct immunomodulatory and inflammatory signals
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The JAK-STAT pathway is implicated in the activation of keratinocytes and immune cells. This may lead to increased cytokine secretion, which in turn 

promotes further inflammation and amplifies the immune response.2,7,8
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APC, antigen-presenting cell; γẟ, gamma delta; IL, interleukin; ILC, innate lymphoid cell; MAIT, mucosal-associated invariant T cell; Th, T helper; TNF, tumor necrosis factor. 
1. Tsukazaki H, Kaito T. Int J Mol Sci. 2020;21(17):6401. 2. Rosine N, Miceli-Richard C. Front Immunol. 2021;11:553742. 3. Cole S, et al. Front Immunol. 2020;11:585134. 4. Blanco P, et al. Cytokine Growth Factor Rev. 

2008;19(1):41-52. 5. Lynde CW, et al. J Am Acad Dermatol. 2014;71(1):141-150. 6. Oliver R, et al. Br J Dermatol. 2021;10.1111/bjd.20827. 
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The IL-23/IL-17 Axis: A Central Part of the Pathophysiology of Psoriasis

TYK2 is involved in IL-23 dependent and independent pathways in PsO



Pathobiology figure adapted from Smith J and Colbert R. Arthritis Rheumatol. 2014;66:231–241. *Image reproduced from Soldati E, et al. PLoS One. 2021;16(5):e0251788 under the terms of the Creative Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/); †Image used with permission of the author from Nicolaes J, et al. ACR Convergence 2021. Poster 0157. ‡Image reproduced from Laloo F, et al. Insights Imaging. 2019;10(1):67 under the terms of the Creative Commons Attribution 4.0 

International License (http://creativecommons.org/licenses/by/4.0/). §Reproduced from Gottlieb A, et al. PLoS One. 2015;10:e0134703 under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/)

axSpA, axial spondyloarthritis; CCL, C-C motif chemokine ligand; IL, interleukin; ILC, innate lymphoid cell; MAIT, mucosal-associated invariant T cells; PsA, psoriatic arthritis; SI, sacroiliac; Tc, CD8+ T cell; Th, T helper; TNF, tumor necrosis factor 

1. Tsukazaki H and Kaito T. Int J Mol Sci. 2020;21:6401. 2. Smith JA and Colbert RA. Arthritis Rheumatol. 2014;66(2):231–241. 3. Blanco P, et al. Cytokine Growth Factor Rev. 2008;19:41–52. 4. Rosine N and Miceli-Richard C. Front Immunol. 2021;11:553742. 5. Cole S, et al. Front 

Immunol. 2020;11:585134. 6. Taams L, et al. Nat Rev Rheum. 2018;14:453–466. 7. Shah M, et al. RMD Open. 2020;6(2):e001306. 8. Fassio A, et al. Int J Mol Sci. 2023;24(19):14924. 9. Soldati E, et al. PLoS One. 2021;16(5):e0251788. 10. Nicolaes J, et al. ACR Convergence 2021. Poster 

0157. 11. Laloo F, et al. Insights Imaging. 2019;10(1):67. 12. Gottlieb A, et al. PLoS One. 2015;10:e0134703. 
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Key Inflammatory Pathways Are Involved In the Pathobiology of Psoriatic Arthritis

TYK2 is involved in adaptive and innate immune pathways in PsA



Deucravacitinib in JH2 domain

Deucravacitinib binding to TYK2 JH2

1) Deuterium incorporated into methyl group to 

block an N-demethylation metabolic pathway 

that generated a less selective metabolite.

2) Deuterium incorporated during de novo drug 

design to shunt an undesirable metabolic 

pathway in vivo.



Proportions of patients achieving PASI thresholds over time with continuous DEUCRA treatment

Courtesy Bristol Myers Squibb



4-year Safety Summary of Deucravacitinib (as treated population)

Courtesy Bristol Myers Squibb
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4-year Safety Summary of Deucravacitinib (AESI)

1 year 2 years 4 years

Courtesy Bristol Myers Squibb
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Deucravacitinib superior to Apremilast in Head-to-Head Trial

Courtesy Bristol Myers Squibb
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Zasocitinib: The next-generation TYK2 Inhibitor

Shailly Mehrotra,Yasuyo Sano, Petro Halkowycz, Elizabeth Wilson, Chandra Durairaj, Kok-Fai 

Kong, Guliang Xia, Faith Dunbar, Taylor Spector, Christopher Bunick, Iain B McInnes. Zasocitinib 

(TAK-279) displays high TYK2 inhibition and no inhibition of JAK1/3 versus licensed inhibitors. 
Poster presented at the European Society for Dermatological Research (ESDR) Conference 2024; 
4–7 September 2024; Lisbon, Portugal.

zasocitinib



Zasocitinib: The next-generation TYK2 Inhibitor

JAMA Dermatol. 2024;160(10):1066-1074. doi:10.1001/jamadermatol.2024.2701

Phase 2b results



Zasocitinib: The next-generation TYK2 Inhibitor

JAMA Dermatol. 2024;160(10):1066-1074. doi:10.1001/jamadermatol.2024.2701

Deucra: PASI 100 

wk 16 = 14%

wk 52 = 19%
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