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Jur Expanding Knowledge of Tumorigenesis Continues to bive Long List of ( “Janus
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Drugged Druggable
Target with approved « No approvad drugs, but
drug(-3%) bind small malecules

with high potency (-8%)

“Dark genome" ~—
No known disease

larget validation association (-30%)
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Disease-relevant
No known potent
binders, but implicated
In disease(-60%)
Human protein-

coding genes
-20,000
LIRISPR. fNAL. genome-wide studies,
clinical analyses S
Expanding knowledge of cancer .. continues to highlight key drug
biology... targets

Large numbers of attractive, intracellular drug targets remain out of reach

The “undruggable” genome remains large
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Ungoing Need For General Approach to Silence or Correct Any Disease-causing

Protein

Lene therapies
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* [ireat potential but practical &
commercial barriers
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Lenetic knockdown by CRISPR or
RNA

 Requlatory framework now being
defined
 Manufacture & delivery can be
challenging
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Small molecules
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* Well understood requlatory pathway
 lower cost of goods
* [ral dosing potential
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TPD Drugs Recruit Ubiquitin E3 Ligases ( Janus

Initiates cascade leading to proteasomal degradation of drug target k
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 Stepl: TPD drug induces E3

ligase recruitment to target
protein

molecular

e Step Z: ubiquitin transferred to
target protein

* Step 3: ubiquitylated target
protein degraded in proteasome

o Step4: resultant biological
function cf genetic knockdown

* TPD drugs “hijack” function of endogenous cellular protein homeostasis machinery
* Applicable to wide range of cytosolic, membrane-associated & nuclear proteins

 >7071PD drugs in clinic, first approval (Vepdegestrant, Arvinas/Pfizer expected 2025)
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TPD Relies on Induced-Proximity-Based Pharmacology ( Janus

A "bispecific” small molecule facilitates a protein-protin interaction

Consulting

Drug-induced proximity
switches on or potentiates
function of complex

EHtector & target interact only ' .
weakly or not at allin absence of functional benefit eg target

drug ubiguitylation & degradation

Small molecule drug catalyzes a biological process to give highly selective target removal
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https://pubs.acs.org/doi/10.1021/acscentsci.3c00395
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Advantages of Degradation Over Target Inhibition ( Janus

Drug Discove
Consulting

P

¥
*& &

e Degradation remaoves ALL functions of the target (+ scaffolding etc) recapitulating genetic knockdown
 May need binder to target only does not need to be functionally active for use in degrader

o [atalytic mechanism allows sub-stoichiometric effects (ie higher potency than binding Kd)

* Long duration of efficacy possible when protein resynthesized only slowly

« Selective degradation can be achieved, even with unselective binding ligands

* [Degradation often potentiates inhibitor-like efficacy but can also potentiate on-target toxicity!
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https://www.nature.com/articles/s41573-021-00371-6

Two main types of degrading molecule
Bifunctional vs monofunctional
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"Bifunctional” - often termed PROTACS

"Monofunctional” - often termed Molecular Glues

Binder to target protein Linker (very
important) Binder to E3 ligase

(0]

O
Selectivity moiety - allows
recruitment of desired RF o N{B‘O
N
target m NH
Cl 2

Rinder to E3 ligase

 Nobinder to target protein needed (opens undruggables)

 Need binder to target protein (from HTS, DEL etc)
Modular design - work for most targets

o [anrecruit different ES ligases

 larger molecule but oral dosing often possible

May only work for some drug targets - full scope not yet defined
* Limited mainly to one E3 ligase (CRBN)

Smaller molecule with “typical” drug properties

» MM treatments lenalidomide, pomalidomide are glues

Both PROTACs & glues have shown clinical efficacy

Either approach has unique advantages
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PROTAC = Proteolysis targeting chimera
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Designing Molecular Glues ( Janus

Target space expanding but cannot yet predict which targets will be most “glue-able”

o The E3 ligase-glue complex creates a “neomorphic” surface which can bind the target protein
* leads to productive ternary complex which gives target ubiquitylation & subsequent degradation
 Designincreasingly informed by cryo-EM complex structures and computational methods

Molecular glue

Target

protein
Ubiquitin
chain

E3ligase

CK1a:LEN GSPT1:CC885

o Usually screen libraries of derivatives of binders to ES ligase
o The E3 ligase cereblon is the most used - can potentially be glued to substrates containing a key “degron”
o [ther ligases may also work well - much current effort to identify these
 NB some binders to drug targets can also act as glues and lead to target degradation

Glues are “typical” small molecules so can be designed to be orally-dosed, CNS penetrant etc
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https://www.cell.com/cell-chemical-biology/fulltext/S2451-9456(24)00130-2?_returnURL=https://linkinghub.elsevier.com/retrieve/pii/S2451945624001302?showall%3Dtrue
https://www.sciencedirect.com/science/article/pii/S0959440X25000259

Clinical PROTACs Mainly Use "Modular” Design Process ( Janus

Picking the right linker often critical to get right properties
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Medicinal chemists have quickly learnt how to optimize these larger “beyond rule of 2" agents
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PROTACs Can be Dosed Orally or via Long-acting Formulations ( ) Janus

* Advanced PROTACs often competing with inhibitors as SaC, all of which are oral

4 N 4 )
Design guides for oral now understood Foghorn iv dosed BRDS PROTAC
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o Bifunctional agents are known to show long residence times in
* Requires careful control of chemical properties including target tissues
polarity and conformational flexibility _ o _
o Efficacy seen even after drug metabolized if slow resynthesis of
target protein
\_ J \_ J

Cereblon gives best potential for orally available PROTACs

Other ligases more difficult for oral dosing but “biologic-like” injectable profiles accessible

Ref: oral PK guide Kymera, ACS meeting, August 2022, BRD9: Fogharn Therapeutics, MCR presentation
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https://www.kymeratx.com/wp-content/uploads/2022/08/Yi-Zhang-2022-ACS-slide-deck.pdf
https://foghorntx.com/wp-content/uploads/2024/04/Lin-et-al.-Long-acting-injectable-FHD-609-micro-suspension-A-potent-BRD9-degrader-with-comparable-efficacy-reduced-frequency-of-dosing-in-preclinical-models-AACR-A.pdf

Harnessing the Power of Degraders: Janus
Degrader-Antibody Conjugates b “Sreg piscree
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« ORM-BI5! - GSPTI glue canjugated to aCD33 antibody g s o e e e e

) 1. Antibody portion of ORM-6151
= binds CD 33 with high selectivity

AR . 3. Intercellular release of the
\ .. GSPT1 degrader payload
O\

2. ORM-6151 enters cell

(receptor mediated endocytosis) Q 4. 101000 released Into cytosol

o Delivers highly cytotoxic GSPT! glue selectively to cytosol of CD33 high expressing
tumor cells

o large window over effects in CD33 -ve & non-tumor cells

1600+ MV4-11 (human AML xenograft model), n=9
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. CC-90009

P, Smghg BIDx 10
4 Mylotarg

V. 01mghkg QO x
& Venetoclax

PO, S0 mohg QD « 21

° ORM-8151
W, 3mphg QD x 1t

o Single dose complete responses in xenograft

e |nPhase |. Acquired by BMS for $I00M upfront in 2023

Days

TPD agents now key part of pharmacologic toolbox with many applications
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https://docsend.com/view/b4nr6exxkfw77gvs

Targeted Protein Degradation - Key Messages ( Janus
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 New small molecule modality uses well understood requlatory pathway to approval
» [bives genetic knockdown efficacy but with oral-dosing potential
o First of "new"” wave of TPD drugs likely to be approved in 2023

* Two available strategies: PROTACs & molecular glues
 PROTACs need binder (not inhibitor) of target
o [lues do not even need binder to target so can open undruggable targets

* Applicable to wide range of intracellular drug targets
* Rational design possible in many cases

TPD agents have changed the way we think about using small molecule drugs

It you would like a copy of these slides or to discuss any of these areas further, please contact me at

ian.churcher@janusdrugdiscovery.com or send me a note on Linkedn
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