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Targeted protein is degraded

by the proteasome

(9

degraders

What i1s a PROTAC?



Clinical PROTAC landscape in 2022

Company Degrader Target Indications E3 ligase ROA Highest Clinical trial no. (if
phase applicable)
Arvinas ARV-110 AR Prostate cancer CRBN Oral Phase |l NCT03888612
Arvinas/Pfizer ARV-471 ER Breast cancer CRBN Oral Phase Il NCT04072952
Accutar Biotech AC682 ER Breast cancer CRBN Oral Phase | NCT05080842 LU)) Tc\
Arvinas ARV-766 AR Prostate cancer Undisclosed Oral Phase | NCT05067140 |<_E %
Bristol Myers Squibb  CC-94676 AR Prostate cancer CRBN Oral Phase | NCT04428788 8 ©
- a
Dialectic DT2216  BCL-x, Liquid and solid tumours VHL Lv. Phase | NCT04886622 v 5
Therapeutics o =
Fogh S5 C
oghormn. FHD-609  BRD9 Synovial sarcoma Undisclosed  Lv. Phase | NCT04965753 n <
Therapeutics — O
m * —
Kymera/Sanofi KT-474 IRAK4 Autoimmune diseases (e.g., AD, HS, RA) Undisclosed Oral Phase | NCT04772885 Rt t;
: c <
Kymera KT-413  IRAK4 Diffuse large B cell lymphoma (MYD88- CRBN Lv. Phase | = 2
mutant) O =
n
Kymera KT-333 STAT3 Liquid and solid tumours Undisclosed Undisclosed Phase | -
S
Nurix Therapeutics NX-2127  BTK B cell malignancies CRBN Oral Phase | NCT04830137
Nurix Therapeutics NX-5948 BTK B cell malignancies and autoimmune diseases CRBN Oral Phase | NCT05131022
C4 Therapeutics CFT8634 BRD9 Synovial sarcoma CRBN Oral IND-e
. EGFR-
C4 Therapeutics CFT8919  gcaR Non-small-cell lung cancer CRBN Oral IND-e
Cullgen CG001419 TRK Cancer and other indications CRBN Oral IND-e

Nature Review Drug Discovery, 2021
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 IMiDs are associated with a range of clinicaltoxicities

_ Thalidomide Lenalidomide Pomalidomide

Donovan et al eLife 2018

Reprotoxicity Teratogen Teratogen Teratogen
Hemetoxicity Neutropenia: 15-25% Neutropeniaand Neutropenia: 45%;
(reversible) thrombocytopenia, grade 3-4: thrombocytopenia: 21%; anemia:
80% (patients with del 5 MDS; 17%
reversible) (reversible)
Neurotoxicity Peripheral neuropathy (Mild: Peripheral neuropathy (29%) Peripheral neuropathy (9%, no
85%; Severe: 3-5%) grade 3/4 reported)
Thromboembolic DVT/PE (mono: 1-3%; with dex: DVT/PE (7.4%/3.7% with dex) DVT/PE (grade 3/4: mono: 3%; DVT: dee‘p vein
complications 10-12%) with dex: 4%) thrombosis; PE: pulmonary

(low incidence/high impact) embolism

Conclusion
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IMID reprotox linked to SALL4 degradation
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« SALL4 is a zinc finger DNA-binding protein that has been well characterized in Sepon & meon
development and in embryonic stem cell (ESC) maintenance . ’ Differentiation &
Self-Renewal

Somatic Cells

« SALL4 is recruited to CRBN by IMiDs inducing its degradation and has been linked P'””""‘e"'s'e"”e"s[x Repmgfa'""""g//\
to the reprotoxicity seen with these drugs
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IMID-induced neutropenia linked to cell maturation arrest

IKAROS (IKZF1) is a zinc finger DNA-binding protein that displays crucial functions in the hematopoietic system

. IKRAOQOS is recruited to CRBN by IMiDs, inducing its degradation and has been linked to neutropenia seen in clinic

. Literature suggests IMiDs arrest myeloblast differentiation via IKAROS degradation and downstream PU.1

downregulation

Ikaros message as indicated by GFP reporter cassette

Level of Ikaros expression
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Affect lineage
commitment

\
Human Lin” CD34"
Ik-1, Tk-x

V IQ‘ Tk-1

‘ k1 Human CD34* cells

Francis et al. JBC 2011
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Evidence of IKAROS degradation by PROTAC

Most of CRBN-PROTAC tested do not degrade IKAROS
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But some do and can be very potent

Published CRBN-PROTAC can

degrade IKAROS

CRBN-BRD4
VHL-BRD4
CRBN-ALK
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Foid Change

CRBN-CDK6

CRBN-kinases

CRBN-BRD4

CRBN-BRD9

CRBN-CDK4/6
CRBN-CDK4

Lenalidomide
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IKAROS degradation (fold change vs vehicle)

Conclusion

Vehicle

IKAROS

GAPDH

NB4 cells

Internal CRBN-PROTAC can
degrade IKAROS

LenalidomidePROTAC 1 PROTAC 2

DMSO

Some clinical CRBN-PROTAC
intend to degrade IKAROS

Delivering on the Promise: Building an IRAK4 Franchise

Pathway  Program

IL-1R/TLR “
e =
KT-474

Selective heterchifunctional degrader of IRAK4.

Indication(s)

Discovery

* First proof-of-mechanism for TPD in a randomized,
placebo-controlled healthy volunteer stucy

+ Demonstrated > 95% IRAK4 degradation in humans

Preclinical Phase1

Phases2/3 NextMilestone  Rights

puians
peas K
sanofi

POMi2HZ2

KT-413
Dual-mechanism degrader of IRAK4 and IMID substrates

+ Phase 1 clinical trial in R/R B cell lymphomas ongoing

(the structures of KT-474 and KT-413 were not disclosed in this presentation)
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Evidence of IKAROS driven bone-marrow toxicity in human
hematopoietic stem and progenitor cells (HSPC)

IMIiD induced IKAROS
degradation through CRBN
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IMiD induced HSPC proliferation arrest through IKAROS
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Cell Viability HSPC
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Iberdomide 92.1%
Pomalidomide 93.9%
IKAROS KO 91.5%
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Evidence of CKla driven bone-marrow toxicity in human
hematopoietic stem and progenitor cells (HSPC)

CK1ladegradation reduces HSPC survival CKla CRISPR KO reduces HSPC survival
r Mock Pomalidomide Iberdomh f 2D BM assay \
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CRBN polymorphism impacts IMiD-induced
hemetox studies

Multiple Myeloma
del(5q) MDS
Immune Modulation
Teratogenicity

- Thalidomide teratogenicity is species specific O _,C No siocts
— Passed safety tests in mice but proved teratogenic in human reneldemee
— CRBN polymorphism (aa391) explains IMiD species sensitivity
— In human it induces degradation of SALL4, lkaros (but not mouse)

Multiple Myeloma #
del(5g) MDS v
Immune Modulation «
g Teratogenicity ?

Lindner and Kronke, J Mol Med 2016

* In vivotox studies may under-estimate protein degradation and

toxicity Human - QCKICASH
. : e . _ Cynomolgus QCKICASH

— Un/anticipated off-target risk may be difficultto discover in rat or dog RIS ' QCKICASH

: : : Rabbit QCKICASH]
Gumee} pig, rabbit, and NHP are.con.served at aa391 R QCRICASH:

— Potential to use CRBN transgenic mice Pig AQCKICASH!
Mouse QCKICASH]

Rat AQCKICASH:

Dog AQCKICASH:

: Hamster QCKICASH]
Conclusion Ferret NQCRICASH]
cons =******:***:*****:

CRBN polymorphismat aa391 £
Lindner and Kronke, J Mol Med 2016 V)




CRBN 1391V Tg mice for IMID-PROTAC hematotoxicity risk

* “Humanized” mice (1391V) degrade lkaros (not Sall4) and replicate some levels of toxicities including bone-marrowtoxicity (Fink et al. 2018)
* We have developedour own modelusing a CRISPRknock-in strategy

1391V CRBN transgenic IMiD induced lkaros/Aiolos degradationin 1391V CRBN Neutropeniaseen after 21
generation transgenic mice days repeat dosing
= WT-Vehicle =1 CRBN Tg-Vehicle
=3 WT-Lenalidomide 30mg/kg 3 CRBN Tg-Lenalidomide 30mg/kg
‘ RNP =3 WT-Lenalidomide 100mg/kg 3 CRBN Tg-Lenalidomide 100mg/kg
\/\/ % White Blood Lymphocytex
........ W Cell
N 15+ 10+
| Recover WT CRBN 1391V 7
2507 | { | | 8ok o
Implantem bryos/_.,_! --------- embryos o.n. WT 1391V WT 1391V Vehicle 30mpk  100mpk Vehicle 30mpk  100mpk
D > \j Vinculin 0] 2 .
AR : :
. A
' @ lkaros =™ , . 0-
S . K WBC(L0°3/uL) LYMPH#(10A3/uL)/
Validate born pups bysequencing 2 e e Peripheral blood
c (]
Vinculin - 9 : °| fo ﬁ:ommon myeloid Granulocyte-\
w2021-01-28_PG210127_33_F2 E03.a(53>386) — Dq‘:, ° . 0.3 :progenltors 05 :;‘f‘:;zg:‘ti?se
Aiolos i3 . 0.4
| e, Y 0.2 T
F"1 . o l l 0.3
[TATAGGTATGCATGEACMRTTECCCAL, . 0.2
wt ODN Crbn.seqile245) 0o — | [catagytatgoatggaccattgcooay Vehicle Lenalidomide *’&oc’ ?;\0\06 Qjo“' ?‘30\06 *’&oc’ ?;\0\0% 0.1
nut ODN Crbnl.sec(l=245) -~ — | _tataggtatgoatggacagttyccoar 0.1
:\—#) | 100mg/kg o o
GTT->V . %CMP % GMP
K Bone-marrow /
Conclusion

11




New CRBN binder reduces IMiD-neosubstrates degradation

New CRBN binder reduces IMiD neosubstrates
degradation in NB4 cells treated for 24h
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New CRBN binder showed no l|karos/Aiolos
degradation in 1391V CRBN mice

D

Vehicle

3

lkaros

Vinculin

Aiolos

Vinculin

10 30 309 100 mg/kg

New CRBN binder




New CRBN binder mitigates IMiD-induced hemetox

IMiD induced a transcriptional change in HSPC after 12h
treatment not seen with the new CRBN binder
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« New CRBN binder

Transcriptome
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Functional enrichments in your network
28] ‘explain columns
Biological Process (Gene Ontology)
GO-term description count in network  strength  false discovery rate
GO:0002605  negative regulation of dendritic cell antigen processing and p. 20f2 2.36 0.0056
G0:0097029  mature conventional dendritic cell differentiation 20f4 206 0.0103
S GO:0002580  regulation of antigen processing and presentation of peptide 20f5 196 00133
Fald Change GO:0002604  regulation of dendritic cell antigen processing and presentation 3of9 1.88 0.0020

| Conclusion |
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New CRBN binder has no effect on HSPC
proliferation after 5 days

Mock

CRBNKO

Viable cells (% DMS0)

viable cells (% vehicle)
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New CRBN binder mitigates IMiD-induced hemetox

IMiD induced a proteome rewiring in HSPC not seen with New CRBN binder has no effect on HSPC
the new CRBN binder proliferation after 5 days
Study workflow bay 5 Mock
CRBN KO
Day -4 Day 0 Drugs 1& 10uM Lenalidomide Pomalidomide
IKZF1 KO Drugs in BFU lineage (erythroid) Lenalidomide
Or Mock control Mock Iberdomide 12 12
New CRBN binder _ ! _
GM lineage (myeloid) _ _ 8 100— 39—
f f f Proteomics sampling E E
U) = 759 H = 754
(®] . . ﬁ 504 § 50
= Focused analysis on key up/down regulated proteins i
> 25 3 s
O o Log2.FC
) éé !‘Z k2 2 CORY i 10 100 % on 1 10 100
o i ielE ¢ e |2 & o ¢
= o igzles & @z 2 /<y & ¢ £ . .
o s i_' v 82 & ¥ 0§ |32 & U & Iberdomide New CRBN binder
— XG5 -5 | S - ey - _— 125 125
(V)] IKZF1 {- ==p Target engagement ]
qv] Fve [ - - 71 Megakaryocytes E"’"}W §100-: 1 1
LL TeAzS | - markers E: - S %
ITGB3 - = )
vCL - / 2 2
HBAL - = E 50 Mﬂ $ 50
HBOQL Erythroid markers 8 8
HBB - L 35 > 25
HBD - \
TFRC - Y 1 10 100 % o1 1 10 100
i BFU lineage GM lineage
B (erythroid) —day 5 (myeloid) —day 5

| Conclusion |
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Key learning

“Every drug has two actions — the one

you know about, and the one you don't’
Sir John Gaddum 1900-1965
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