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Introduction TBK1 Exosite Inhibitors Spare Autophagy, Supporting Cell Health TBK1 Exosite Inhibitors Suppress Type 1 IFN and NFkB Signaling In Vivo
o | Differentiated activity from both ATP-site and STING antagonist Dose-Dependent Pharmacodynamics in DMXAA-Induced Mouse Model
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Aetive site conditions, at concentrations matching its cellular IC50. inflammatory cytokines relevant to Type-1 IFN and NFkB pathway in a DMXAA mouse model. Exosite inhibitor was administered orally at
B. TBK1 exosite inhibitor preserves autophagy in contrast to ATP-site inhibitor BAY985. LC3 HiBIT different dose-levels in C57BL naive mice, followed by intraperitoneal (ip) administration of DMXAA and bleeding and tissue collection at 4- and
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A. Exosites are distal substrate recruitment sites that mediate a specific enzyme-substrate interaction. hIFN-B (STING pathway) hIFN-B (RIG-l pathway)
While ATP-active site and allosteric inhibitors broadly shut down catalytic activity, exosite inhibitors 150 150~
affect the substrate-specific biological function of a drug target providing desirable selectivity.
B Utilizing Exo it ExoSight™ platf d bl it ket with bioloaical functi g 1007 e Bay985 ICs: 0.13uM g 1007 o Bay985 ICs: 0.53uM ) 7 days
. Utilizing Exo’s proprietary ExoSig platform, a druggable exosite pocket, with biological function 2 EXO-007 Gy 0.15M 5 EX0-007 ICog: 100N . » Sample collection
to inhibit TBK1 auto-activation and downstream activation of IRF3 and NF-kB cytokines was £ 507 E 501 BID
identified at the STING-CTT interaction site. = H/i/ 2, % P-value < 0.0001
| | **  P-value < 0.005
86 : ' ] ﬁ.]gomst: GSI.-YSD 50 | [ | Algomst: Sp;hpRNA SprEH Heart Cytakfnes
TBK1 Exosite Inhibitors are Potent and Selective Inhibitors of TBK1-STING PP nbitor My THPT T nbior pMy Tepy |
pTBK1 ifnb Ifit1 Cxcl10 Cxcl9
. | i) . el o ﬁ _
TBK1-STING CTT THP1 IFNB Primary Mouse Primary Human R s3] u B 55 . i I £ - -i-
Competition | Macrophages IFN Monocytes IFNB A. TBK1 exosite inhibitors display potent inhibition of cGAS-STING signaling as measured by the 4 _} § . 1 EE Jd e e = | :

;@m z s 0.348uM(19) 2 ] IC.y 0.07 UM (12) inhibition of IFN-B secretion in a IRF3-inducible luciferase reporter THP1 cell line after stimulation 2" T vy ; i | m_ g l

E o IC;, 0.009 uM (14) B 400- IC; 0.193 v (12) £ 000 £ 300+ W|th 2, 3; .cGAMP. F'I—’ N - - Oh . 1_'5 5 I o 8 100 o 1 > § 8854

P g N ; E B. TI_3K1 exosng Inhibitors display s_lgnlflcantly reduced activity n t_he RIG-I pathway. THPl_ceI_Is_ were % e vy SO N u Fﬁ 1000 N I e oL | 1 v

£ 2 5 \ 5 stimulated with 3p-hpRNA (agonist of RIG-I pathway) and activity was measured by the inhibition of SN S & o R & & &

o e R o e e ] B o e oo e T IFN[B secretion. TBK1 exosite inhibitors display 100-fold selectivity against RIG-I function. & ﬁ"? & F & & &S & S &2 & & I8 & 45‘* & &
& & & & )  [Exo007uM [EX0-007] yM C [EX0.007 M & @ﬁ & d & h@*"‘é\h & bﬁ“‘g @“‘g & & 4‘5} .bc# ﬁng
[EXO-007] uM o V"‘N & & ::"ﬂ & W "
«éf ﬂq?jy ﬂ'# &ﬁ «‘3?? &@4,? ﬂ‘zf(’+ &éh aﬂ-“j ,Rq-éh
Compound TBK1-STING CTT THP-1 Primary Mouse Primary Human I '
- Competition HTRF IFNB I1C, (UM) Macrophages IFNB Monocytes IFNB TBK 1 -![-BK]r']ItS)ta Cerl;tlral kN_IC_)de firlllzrll\::?rfderong%athles i :
ICso (UM) ICso (UM) ICso (UM) sl Nl ol ype IeitietE y TiEiie Lviinieiine TBK1 exosite inhibitor demonstrates dose dependent suppression of inflammatory cytokines relevant to Type-1 IFN and NFkB pathway in the
EXO-006 0.052 1.09 1.263 0.544 Synergy heart tissues of TREX-1 knockout mouse model. Dose-dependent inhibition of pTBK1 observed in the spleen tissues. Exosite inhibitor was
EXO-007 0.009 0.193 0.348 0.07 administered orally BID for 7-days at different dose-levels in C57BL TREX1-/- mice at 12-weeks of age, followed by tissue collection for PD
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. o\ TBK1 exosite inhibitor displays dose-dependent inhibition of inflammatory cytokines, IFN-B, CXCL-10, IL-6 and TNF-a in healthy human whole
Autoimmune diseases exhibit co-activation of cGAS, TLR4 and TLR7/8 signaling blood upon stimulation of the pathway with ADU-S100. Similar responses achieved with SLE patient PBMC and whole blood (data not shown).
A. TBK1 exosite inhibitors display exquisite exosite binding affinity as assessed by TBK1-STING CTT A. cGAS STING signaling synergizes with TLR4 pathway to potentiate Type 1 IFN responses in
HTRF competition assay. Activity translates into nM potencies in cellular assays (THP1, primary bone THP1 cells. Co-treatment of TLR4 agonist (LPS) with 2°3’-cGAMP leads to synergistic Sum mary
marrow derived macrophages and primary human monocytes) measuring inhibition of IFN[3 secretion induction of IFN[ that is suppressed by TBK1 exosite inhibitors.
upon the stimulation of the TBK1-STING pathway with 2’,.3’-cGAMP as the activator. B. cGAS STING signaling synergizes with TLR7/8 pathway to potentiate Type 1 IFN responses _ 3 _ S _ o o _
B. X-Ray co-crystallography confirms binding mode to exosite pocket on TBK1. iIn THP1 cells. Co-treatment of TLR7/8 agonist (R848) with 2°3’-cGAMP leads to synergistic In summary, we have identified potent, selective TBK1 inhibitors, demonstrated efficacy across pre-clinical models and optimized properties
C. TBK1 exosite inhibitors do not show any appreciable inhibition of the active site of the kinase family. induction of IFNP that is suppressed by TBK1 exosite inhibitors. towards developmental candidate decision point.
In contrast, cGAS inhibitors inhibit several of the kinases at 10 uM treatment
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