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Leit S, et al. Discovery of a 

Potent and Selective Tyrosine 

Kinase 2 Inhibitor: TAK-279. J 

Med Chem. 2023 Aug 

10;66(15):10473-10496.

4 Derm JAKs

JAK family proteins are one small part of the entire human kinome

Human Kinome 

Phylogenetic Tree

JAK1, JAK2, JAK3, and TYK2 

are closely related 

phylogenetically 



Secreted cytokines circulating in the            

extracellular space or cell-surface receptors

Intracellular Psoriasis 

Pathway Targets

Extracellular Psoriasis Pathway Targets

Kinases and signaling proteins inside cells that act 

downstream of multiple cytokines to drive transcriptional 

programs in the cell nucleus
• TYK2

• PDE4

• ROR𝛄t

• JAK1 (PsA)

• IL-23
• IL-17A
• IL-17A/F

JAK1, JAK2, JAK3, and TYK2 signal intracellularly,

distinguishing themselves from extracellular receptors and ligands

• IL-17RA
• TNF-α 

Extracellular

Intracellular

Lipid bilayer membrane



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

or Allosteric Domain Inhibitors

Kinase Domain Inhibitors

4 Derm JAKs

Leit S, et al. Discovery of a Potent and 

Selective Tyrosine Kinase 2 Inhibitor: TAK-

279. J Med Chem. 2023 Aug 10;66(15):10473-
10496.

Conceptual framework for JAK and TYK2 Inhibition
Human Kinome

abrocitinib, upadacitinib, 

ruxolitinib, delgocitinibdeucravacitinib, zasocitinib, envudeucitinib



The TYK2 P1104A Variant Provides Nature’s Model 
of Selective Immune Modulation

Individuals carrying heterozygous and homozygous SNPs in 
P1104A are protected against immune-mediated 

inflammatory diseases with no observed detrimental effects.

IFN, interferon; IL, interleukin; JAK, Janus kinase; OR, odd ratio; pSTAT, phosphorylated signal transducer and activation of transcription; SNP, single nucleotide 
polymorphism; TYK, tyrosine kinase; TH, T helper.

Dendrou CA, et al. Sci Transl Med. 2016;8(363):363ra149.
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TYK2 signaling reduced by 70-80% by 

nature’s natural variant
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Protection Against Inflammatory Diseases by TYK2-P1104A



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

Members of the JAK Family

JAK1 JAK3 TYK2JAK2

JAK2 JAK2
JAK1

JAK2

IL-2, IL-4,

and IL-21

IL-4 

IL-13
IL-23 IL-22

IFNγ 

JAK1
TYK2

JAK3JAK1

TYK2

JAK1

JAK2TYK2JAK2

TYK2

JAK1

JAK2

JAK1 TYK2

IL-3, IL-5, and 

GM-CSF
IL-6 IFNα and 

IFNβ 

JAK2

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
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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 Attr ibution 4.0 Internat ional 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 Attr ibution 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 Creat ive Commons Attribution 4.0 International License (http:// creativecommons.org/licenses/by/4.0/)

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

1. Tsukazaki H and Kai to 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. Soldat i 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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Zasocitinib: 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: next-generation TYK2 Inhibitor

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

Phase 2b results



Zasocitinib: 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%



Next-Generation TYK2 Inhibition by Zasocitinib

Mehrotra S, Sano Y, Halkowycz P, Wilson E, Durairaj C, Kong KF, Xia G, Dunbar F, Spector T, Heap GA, Bunick CG, McInnes IB. Pharmacological Characterization 

of Zasocitinib (TAK-279): An Oral, Highly Selective, and Potent Allosteric TYK2 Inhibitor. J Invest Dermatol. 2025 May 27:S0022 -202X(25)00531-7.



Agent
Trial 

Phase
Study Name Timepoint PASI-75 PASI-90 PASI-100 IGA 0/1

Placebo 

PASI-75

Placebo 

PASI-90
References

Zasocitinib 15 mg QD Phase 2b NCT04999839 Week 12 68% 45% 15% 49% 6% 0% [1]

Zasocitinib 30 mg QD Phase 2b NCT04999839 Week 12 67% 46% 33% 52% 6% 0% [1]

Zasocitinib 30 mg QD Phase 3 LATITUDE Week 16

Seen as 

early as 

week 4

>50% ~30% >50% N/A N/A
Takeda press 

release

Envudeucitinib 40 mg BID Phase 2 STRIDE Week 12 64%
Not 

reported

Not 

reported

Not 

reported
0%

Not 

reported
[2]

Envudeucitinib 40 mg BID
Phase 2 

OLE
STRIDE Week 52 78% 61% 39%

Not 

reported
N/A N/A [3]

Envudeucitinib 40 mg BID Phase 3 Onward 1/2 Week 16/24 74% (16) 65% (24) >40% (24) 59% (16) N/A N/A
Alumis press 

release

Icotrokinra 200 mg QD Phase 3 ICONIC-LEAD Week 16
Not 

reported
50% 27% 65%

Not 

reported
4% [4]

Icotrokinra 200 mg QD Phase 3
ICONIC-

ADVANCE 1
Week 16

Not 

reported
62.5% 33.3% 64.8%

Not 

reported
3.7% [5]

Icotrokinra 200 mg QD Phase 3
ICONIC-

ADVANCE 2
Week 16

Not 

reported
60.9% 30.4% 63.0%

Not 

reported
3.7% [5]

1. Tyrosine Kinase 2 Inhibition With Zasocitinib (TAK-279) in Psoriasis: A Randomized Clinical Trial. JAMA Dermatology. 2024. Armstrong AW, Gooderham M, Lynde C, et al.

2. Highly Selective, Allosteric Inhibition of TYK2 With Oral ESK-001 in Patients With Moderate-to-Severe Plaque Psoriasis: Results From STRIDE, a 12-Week, Randomized, Double-Blinded, Placebo-

Controlled, Dose-Ranging Phase 2 Study. Journal of the American Academy of Dermatology. 2025. Blauvelt A, Arenberger P, Sauder MB, et al.

3. Safety and Efficacy of Envudeucitinib, a Highly Selective, Oral Allosteric TYK2 Inhibitor, in Patients With Moderate-to-Severe Plaque Psoriasis: Results From the 52-Week Open-Label Extension 

Period of the Phase 2 STRIDE Study. Journal of the American Academy of Dermatology. 2025. Papp KA, Jacobs S, Sofen H, et al.
4. Oral Icotrokinra for Plaque Psoriasis in Adults and Adolescents. The New England Journal of Medicine. 2025. Bissonnette R, Soung J, Hebert AA, et al.

5. Once-Daily Oral Icotrokinra Versus Placebo and Once-Daily Oral Deucravacitinib in Participants With Moderate-to-Severe Plaque Psoriasis (ICONIC-ADVANCE 1 & 2): Two Phase 3, Randomised, 

Placebo-Controlled and Active-Comparator-Controlled Trials. Lancet. 2025. Gold LS, Armstrong AW, Bissonnette R, et al.

Next-Gen TYK2i vs Icotrokinra: Comparison of Available Clinical Trial Data

TYK2i
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4-year Safety Summary of Deucravacitinib (as treated population)

Courtesy Bristol Myers Squibb

Deucravacitinib Deucravacitinib Deucravacitinib

1 year 2 years 4 years



4-year Safety Summary of Deucravacitinib (AESI)

1 year 2 years 4 years

Courtesy Bristol Myers Squibb

Deucravacitinib Deucravacitinib Deucravacitinib
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