GENERATING A CHEMICAL TOOLBOX TO SUPPORT PROTAC R&D
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Introduction to PROTACs Warhead ligand - expanding the druggable proteome?

PROTACs (PROteolysis TArgeting Chimeras) are bifunctional small molecules that harness the A recent review (Oprea et al.)* examined chemical space to evaluate the state of the targeted
Ubiquitin Proteasome System (UPS) to selectively degrade target proteins within cells. They human genome. Two classes of target protein were described: T, ., and T, (defined below).
represent an exciting new modality, repurposing small molecule ligands to achieve selective Figure 3 presents an analysis of this published data, and further defines the subset of targets
degradation (knock-down) of target proteins. Moreover, they have the potential to expand the that might be ‘PROTAC-able’ (Tprorac)- We also present an evaluation of the commercial
‘druggable proteome’, since they can be used to degrade proteins that, although bound, are coverage of small molecule ligands within the newly defined Tprorac target group.
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Warhead ligand for a target protein of interest TOC”S #4499 =" Tocris #6588 Figure 3. Evaluation of druggable (T,,), ligand-able (T,..) and

Currently, predictions regarding the optimal nature of each component cannot be done a Carboxylic acid derivative ~ PROTACADIE {lemonc) protein targets within the unar genorm®.

. BET bromodomain and PROTAC warhead TcommEerciaL are targets for which Toctis has commercially available
riori and empirical effort is required to guide the development process. inhibi - small molecule ligands. Numbers in parenthesis relate to the
P P . g P P inhibitor y ligand precursor number of protein targets within each group.
E3 ligase ligands for PROTACs /\@
Despite the human proteome encoding >600 E3 ligases, Controlled, PROTAC-mediated, ubiquitination of proteins requires the formation of a ternary
only a handful have been successfully harnessed for > 2 complex between the E3 ligase, PROTAC and target protein.
PROTACs, mostly belonging to the RING family of E3 0 @
" 3 " " . » " " y " "
ligases. % The choice of linker drives/impacts several determinants of the final compound’s activity and
mechanism of action, factors including: conformation and binding orientation, cooperativity of
This is largely driven by the availability of small molecule E3 ternary complex formation®, selectivity® and physicochemical properties.
Iigands to E3 Iigases (Summarized in Table 1) Figure 2. Mechanism of Ubiquitin transfer for
monomeric RING E3 ligase We present an initial set of E3 ligase-linker conjugates, functionalized with primary amine
Compound K4 nM DCy, |invivo |MW |HBD |cLogP |TPSA |Pros/ Cons groups conjugated to target ligands (Figure 4). This ‘toolbox’ contains the most commonly used
(Tocris cat.no.) PROTACs | PROTACs /HBA (A?) E3 ligase ligand/linker combinations to provide a starting point for PROTAC development.
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