Development and preclinical assessment of a first-in-class small molecule
inhibitor of the major cell death regulator protein FLIP
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Introduction: FLIP, the DISC and Drug Resistance Model of DISC Assembly

Figure 1. Figure 1. Schematic overview of programme. The complex formed

following ligation of the Fas and TRAIL-R1/R2 (DR4/DR5) death receptors by Majkut et al., Nature Comms. 2014
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RATIONALE: FLIP inhibitors will activate caspase-8-mediated cell death « Enhanced chemotherapy-induced apoptosis®®

FLIP has also been demonstrated to play a critical role in maintaining the viability

of immunosuppresive, tumor-promoting immune cells, e.g. Tregs and MDSCs. Figure 3. Model of DISC assembly.
1. Upon death receptor engagement, FADD is recruited to the intracellular part of the death receptor through homotypic death domain (DD) interactions,

making its DED available for interaction with other DED proteins;

2. FLIP preferentially binds to the al/a4 surface of FADD’s DED, whereas procaspase-8 binds to FADD’s a2/a5 surface (step 1);

3. Individual co-localized FLIP-FADD-procaspase-8 intermediates interact to form higher order structures via interactions between the al/a4 surface of
FLIP and the a2/a5 surface of procaspase-8 (step 2);

. DED1 Figure 2. Models of the inter-molecular interactions between 4. FLIP(S)/caspase-8 heterodimers are membrane-restricted and cannot activate apoptosis signalling; however, FLIP(L)/caspase-8 heterodimers are

FADD/FLIP and FADD/procaspase 8. FLIP preferentially binds to the catalytically active and can cleave local substrates such as RIPK1,;
DED of FADD via its DED2, whereas procaspase-8 preferentially binds to 5. At higher DISC stimulation, the more lowly expressed FLIP becomes depleted, and the more highly expressed procaspase-8 is recruited to the al/a4

FADD via its DED1. The main residues which are important for the face of FADD as well as the a2/a5 surface; _ _ _ _ _ S
interactions are highlighted: FLIP uses its F114 residue on the a2 helix to 6. Under these conditions, interactions between co-localized procaspase-8-FADD-procaspase-8 intermediate trimers results in procaspase-8 dimerization
bind into a groove between al/a4 helices in the DED of FADD with a bringing the catalytic domains together, resulting in processing and full activation of the enzyme and initiation of the apoptotic process.

reciprocal interaction from FADD H9 into the a2/a5 hydrophobic patch of
FLIP; procaspase-8 uses the Y8 residue on its al helix to bind into the
hydrophobic patch between the a2/a5 helices in FADD, with a reciprocal
Procaspase-8 FADD DED interaction from FADD F25 into the al/a4 groove in procaspase-8.
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Confirmation of On-target Activity Mechanism-of-Action
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Summary

FLIP is a frequently overexpressed, key regulator of cell death and drug resistance in many cancers.
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A medicinal chemistry programme has identified first-in-class drug-like compounds capable of:
Binding to FLIP with low and sub-micromolar activity AND disrupting FLIP’s recruitment to the DISC in cancer cells
Inducing apoptosis as a single agent AND promoting TRAIL- and TNF- induced apoptosis

Retarding growth of NSCLC xenografts as a single agent and in combination with a multivalent TRAIL agonist _ _ _ _ _ _
Enhancing standard-of-care chemotherapy in KRAS mutant CRC and NSCLC Domainex welcomes interest from any potential collaborators, industrial or academic. If you

Demonstrating anti-proliferative activity against key immunosuppressive T, cells would like to learn more about applying our drug-discovery platform to other targets,
Ablating colony formation and suppressing tumour regrowth following Osimertinib treatment in EGFR mutant NSCLC  Please contact: ray_boffey@domainex_co_uk (WWW_domainex_Co_uk)
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