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Background

Tyrosine kinase 2 (TYK2) is a member of the Janus kinase (JAK) family of
proteins. Expressed by cells of the immune system, TYK2 mediates signaling
responses to several cytokines, including interleukin (IL)-23, IL-12 and
interferon-alpha (IFNa). Clinical validation of TYK2 inhibitors in peripheral
autoimmune conditions has been established, with a recent approval for
psoriasis, and trials are ongoing with TYK2 inhibitors in other indications [1].
Human genetic evidence suggests that TYK2 loss-of-function variants are
associated with protection from developing Multiple Sclerosis (MS23). TYK2
inhibition may therefore represent a novel approach to treating MS.
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Objectives

The objective of this study was to evaluate the potency, selectivity, and
cellular pharmacology of A-005, a novel, allosteric, brain-penetrant TYK2
small molecule inhibitor. The compound was also evaluated for exposure in
the central nervous system (CNS), as well as efficacy in experimental
autoimmune encephalomyelitis (EAE).

We determined the affinity of A-005 binding for the TYK2 regulatory (JH2)
and kinase (JH1) domains in a biochemical assay. Potency and selectivity of
the compound were evaluated in a commercial kinase panel. The effect of
the compound on immune cell activity was evaluated in human peripheral
blood mononuclear cells (PBMC), whole blood, and microglial cells.
Cerebrospinal fluid (CSF) exposure was measured and microdialysis was
performed in rats to evaluate the potential of the compound to cross the
blood-brain barrier. Finally, we assessed the impact of the compound on
clinical signs in mouse EAE.
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Model depicting A-005 binding in the Rat microdialysis: Pharmacologically relevant brain exposures achieved (Kp,, = 1.3)
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