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Urgent need for enhanced therapies in
Refractory B-cell malignancies
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People are estimated to have a
B-Cell Malignancy
in the USA

\

Refractory B-Cell Malignancy is a form of B-Cell lymphoma or leukemia that does not respond to

standard treatments or relapse quickly after initial response. This cancer continues to progress
despite therapeutic efforts, making it challenging to manage and control.
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20-75%

Of patients will be refractory to or relapse

/

after initial treatment

-
$200-300K

The mean costs per patient for adverse
effects from second, third, or fourth-line

\ treatments (each).

\
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The current FDA-approved therapies for second, third, and fourth-line treatments do not have
favorable safety profiles and there is room for improvement in terms of efficacy. All Cancer

treatments require stay at healthcare facility/assistance due to continuous infusion drug delivery



I The journey of a patient with refractory B-cell lymphoma

First in Line Therapy Therapy Options for Refractory B-Cell Malignancies
. Algorithm for Second-line Therapy of LBCL
ﬂixample: \ Example: Ti
=1 yoar: ~75% ime from 1L therapy 1 year: ~25% l
Chemotherapy l
Eligible for CAR T-cell? Eligible for ASCT?
20-75% § §
CHOP: Rituximab Not Cured -70% 0% 50% 0%

Cyclophosphamide + (Monoclonal Antibody)

2L CAR T-cell (a)u cel or liso-cel) 2 or 3L+ therapy options 2L Salvage +/- ASCT
D oxoru b I CI n : ¢ Investigational agent/regimen ;
oy e Immunochemotherapy
V|ncr|st|ne o CAR T-cell (if not given in 2L)
. ¢ Polatuzumab vedotin + BR
Pred nisone ~30-40% o Selinexor ~40-50%

¢ Tafasitamab + lenalidomide

¢ Loncastuximab tesirine
+ * Best supportive care or XRT +
Projected Cure Cure

(~20% of all 2L LBCL) (~5% of all 2L LBCL)

*There is a need for more effective and safer 2"d or 3" Line Therapy Options for Refractory B Cell Lymphoma
(Highly Toxic and Severe Long-Term Effects, Need to Be at The Hospital)



Our Discovery:

GSK3B-mediated degradation of -catenin -a unique vulnerability of B-cells

All other cancer types
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GSK3A/B are the kinases that
induces degradation of B-catenin

B-catenin pairs with for
activation of MYC:

Cells proliferate




Our Discovery:

GSK3B-mediated degradation of -catenin -a unique vulnerability of B-cells

All other cancer types B-cell cancer
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GSK3A/B are the kinases that In B-cells, B-catenin is barely detectable,

induces degradation of 3-catenin efficiently degraded by GSK3B.

B-catenin pairs with for
activation of MYC:

Cells proliferate




Our Discovery:

GSK3B-mediated degradation of -catenin -a unique vulnerability of B-cells

All other cancer types
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GSK3A/B are the kinases that

induces degradation of B-catenin

B-catenin pairs with TCF for
activation of MYC:

Cells proliferate

B-cell cancer GSK3B-inhibition
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(B-catenin >—) OFF

B-catenin pairs with lkaros for
repression of MYC:

Cells stop dividing and die
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-cell malignancies are uniquely efficient at B-catenin degradation
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In the absence of GSK3B-inhibitor: B-catenin protein efficiently degraded

B-cell malignancies Solid tumors
e B-catenin
+ " H&E
Ilgnanmes Solld tumors
= = + + -+ No GSK3B-Inhibitor
V \ V

- - . . . . . | - B-catenin
. .”- ﬂ - F - - - MYC
I--n---u--.--’m-- Ikaros

W‘_ Normalization



GSK3B-inhibitor disrupts p-catenin protein degradation: accumulation in B-cells

B-cell malignancies Solid tumors
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GSK3B-inhibitor disrupts p-catenin protein degradation and suppresses MYC

B-cell malignancies Solid tumors
e B-catenin
: " H&E
B-cell mallgnanmes Solld tumors
+ + + +GSK3A/B-Inhibitor
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Only B-cells express lkaros —required for MOA

B-cell malignancies Solid tumors

B-catenin
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GSK3B inhibitors for refractory B-cell malignancies

Epithelial

Myeloid

B-cell

CML, AML Colon, Lung
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GSK3B inhibitors are effective at low nanomolar

concentrations in B-cell malignancies
« EC50 values in B-cell malignancies are ~400-fold

lower than in other cancer types
« B-cell ymphomas with MYC-translocation are

resistant to GSK3B inhibition
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Our proposal: use GSK3B inhibitors in diseases caused by pathological B-cells

« Primary indication: refractory B-cell malignancies

« Secondary indication: B-cells and plasma cells in refractory autoimmune
diseases

Our in vivo POC studies in PDX model support efficacy of GSK3B-inhibition
B-cell leukemia PDX

P<0.0001
LY2090314 L__

100

Survival [%]
S
Treatment

Vehicle
0 20 40 60 80 100 120




I GSK3A/B dual kinase inhibitors in development
demonstrate favorable safety & PK/PD profiles

Compound |Target |Indication NCT ldentifier Outcome Adverse
effects
LY2090314  GSK3a Gastrointestinal NCT01287520, Phase 1 and 2 B-cell defect
GSK3B cancer, pancreatic NCT01214603, NCT01632306  No clinical responses diarrhea
carcinoma Favorable PK/PD, safety profile
9-ING-41 GSK3a Advanced sarcomas, NCT03678883, NCT05239182, Phase 1 and 2, no clinical Hypoglycemia
Elraglusib salivary gland NCT04239092, NCT05077800, responses, IND withdrawn, diarrhea

carcinoma, pancreatic NCT04906876, NCT03678883, favorable safety profile
carcinoma, melanoma NCT05116800, NCT04218071,
NCT04832438, NCT05010629

Tideglusib GSK3a Alzheimer’'s disease,  NCT01350362, NCT00948259 Phase 1 and 2 Hypoglycemia
myotonic dystrophy, No clinical responses, favorable diarrhea
supranuclear palsy, PK/PD, safety profile
tooth repair (dentin)

AZD1080 GSK3a. Alzheimer’s disease,  Trial in Sweden, Phase 1, B-cell defect

GSK3B Parkinson PMID: 23410232 favorable PK/PD, safety profile  diarrhea

CHIR99021  GSK3a NK-cell infusion for NCT03081780, NCT03213964, Phase 1 and 2 B-cell defect

Laduviglusib  GSK3B ovarian cancer, solid  NCT03319459, NCT03616223  No clinical responses, favorable diarrhea
tumors, hearing loss PK/PD, safety profile




...but require i.v. infusion and do not discriminate
between GSK3A and GSK3B

Compound |Target |Indication NCT ldentifier Outcome Adverse
effects
LY2090314  GSK3a Gastrointestinal NCT01287520, Phase 1 and 2 B-cell defect
GSK3B cancer, pancreatic NCT01214603, NCT01632306  No clinical responses diarrhea
carcinoma Favorable PK/PD, safety profile
9-ING-41 GSK3a Advanced sarcomas, NCT03678883, NCT05239182, Phase 1 and 2, no clinical Hypoglycemia
Elraglusib salivary gland NCT04239092, NCT05077800, responses, IND withdrawn, diarrhea

carcinoma, pancreatic NCT04906876, NCT03678883, favorable safety profile
carcinoma, melanoma NCT05116800, NCT04218071,
NCT04832438, NCT05010629

Tideglusib GSK3a Alzheimer’'s disease,  NCT01350362, NCT00948259 Phase 1 and 2 Hypoglycemia
myotonic dystrophy, No clinical responses, favorable diarrhea
supranuclear palsy, PK/PD, safety profile
tooth repair (dentin)

AZD1080 GSK3a. Alzheimer’s disease,  Trial in Sweden, Phase 1, B-cell defect

GSK3B Parkinson PMID: 23410232 favorable PK/PD, safety profile  diarrhea

CHIR99021  GSK3a NK-cell infusion for NCT03081780, NCT03213964, Phase 1 and 2 B-cell defect

Laduviglusib  GSK3B ovarian cancer, solid  NCT03319459, NCT03616223  No clinical responses, favorable diarrhea
tumors, hearing loss PK/PD, safety profile




I Key to developing paralog-specitic GSK3B
inhibitors to target the Asp'33->Glu'”° switch

Novel Strategy: « The ATP Pocket (Pocket 1) homology is too

Targeting “Switch” Instead of ATP-Binding Pocket similar between GSK3A and B, often leading
off-target effects

« (GSK3B implicated in other physiological
pathways therefore inhibitor needs to be
reversible to limit adverse effects

« Targeting the “switch” in the kinase hinge
presents a rational design strategy to allow
for specific GSK3B inhibition.

« GSK3A: Glu'®
« GSK3B: Asp'33




Our starting point for in silico screen:
« GSK3B cocrystal structures
« Structural basis for GSK3B vs GSK3A selectivity is known
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HTS assay for optimized Class of GSK3B-selective, orally bioavailable Inhibitors

Positive control with existing GSK3 inhibitors
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Design-away from non-selective tricyclic derivatives
of a pyrazolo-tetrahydroquinoline scaffold
(n=194, library of 460,000 compounds)



Proprietary GSK3B-inhibitor HTS assay:
Select for Accumulation of B-catenin and Repression of MYC

( eGFP (MYC eGFP-MYC fusion

( RFP B-catenin RFP-p-catenin

Validation with 10 nM LY2090314

WT eGFP-Myc x mTurquoise -B-catenin
Oh Oh 8h 10h 12h

l—» eGFP-Myc

mTurquoise -3-catenin




LY2090314 DMSO Well 104
Screen active
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Currently approved therapies in B-cell leukemia show high
response rates -but no oral delivery options

Company Mechanism of Delivery Complete Objective

Action Response Rate Response Rate

@ Pﬁzer

oo BESPONSA

inotuzumab 0Z0gamicin 5.

Anti-CD22 ADC vV 70% 78%

|
O NOVARTIS o 010 CART.

O KYMRIAH' Cell

Suspension

(tisagenlecleucel) forivintusion

) GILEAD Autologous Cell
VTECARTUS' Thera py

(brexucabtagene autoleucel) wimen

\Y 68% 86%

vV 57% 87%




Novel Therapies are Still Being Developed in the B-Cell
Lymphoma Space -but no oral delivery options

Company Mechanism of

Action

Interferon Pathway

M R ibb’
L' Bristol Myers Squibb Modifier

Phase |l

Indication

R/R B Cell
Malignancies

d Bristol Myers Squibb™ Anti-CD19 CAR T-Cell

Phase |

B-Cell Malignancies

CD20xCD3 bispecific
AB

Phase Il

R/R Non-Hodgkin's
Lymphoma

"Q PRECISION Allogenic CAR T-Cell

BIOSCIENCES

Phase I/ll

R/R Non-Hodgkin's
Lymphoma, R/R ALL




Refractory B -cell malignancy market size is growing

Refractory B-Cell Malignancy Market
Market forecast to grow at a CAGR of 4.3%

USD $4 Billion

USD $3 Billion

2023 2031



—
Secondary indication:

B-cell autoimmune
diseases landscape,
market size is growing

Systemic Lupus Erythematosus (Sle) Drugs Market
Market forecast to grow at CAGR of 6.4%

USD 325.6 Million

USD 211.5 Million

2023 2030

Drug Company Target Phase
Anifrolumab AstraZeneca'Jii""?: IFN/Interferon pathway Approved
Obinutuzumab Anti-CD20 mAb Il
Dairoli @5 . .
apirolizumab pegol B|ogen Anti-CD40L (PEG-conjugated) I
BIIBO59 * Biogen Anti-BDCA-2 mAb Il
Telitacicept a RECMEGEN  Fusion BLyS/APRIL inhibitor Il
;) HORIZON
Daxdilimab/HZN-7734 Ant-ILT7 mAb Il
A VIELABIO
Fenebrutinib Genentech BTK inhibitor Il
PF-06700841 & Pfizer JAK1 and TYK2 inhibitor I
AMG 570 AMGEN bsAb (ICOSLXBAFF) I
NKTR-358 &fggy NEKTAR IL-2 I
Nipocalimab gz?lrcl)%sn%%n Anti-FCRn mAb Il
BMS-986256 {h Bristol Myers Squibby TLR 7/8 antagonist I
KZR-616 ? K E Z A R Immunoproteasome Inhibitor /11
. LIFE SCIENCES
Lanalumab ) NOVARTIS Anti-BAFF I




I Developing a new class of orally bioavailable anc
selective GSK3B Inhibitors

4 4 N N N N )
MILESTONE MILESTONE MILESTONE MILESTONE MILESTONE MILESTONE
1 2 3 4 5 6
Development of * Primary screen to * Screen for GSK3B In Vitro Evaluation Lead Optimization In Vivo Evaluation in
Proprietary identify 10 specific hits for Selected Series Disease Model
Compound compounds from
Screening Assay 194 in-silico
selected
Non-provisional candidates
patent filed * Secondary screen - . .
utilizing CADD, Filing of Provisional
SAR, fragment- Patents for new
based screens compounds
COMPLETED FUTURE FUTURE FUTURE
FUTURE
NS B/ 4\l DZ2ANG NG DZ2ANG J
2024 Accelerator Award Winner l l l l

Proposed Milestones for Full Blavatnik Award ($300,000)



I Appendix



Refined market analysis for GSK3B-inhibitors:
Prioritize patients with B-ALL, CLL and MCL

Disease-focus on Disease focus:

B-ALL, MCL, CLL . .
: | « MYC-translocations do not occur in

2 %7 380-0ld  86-fold % B-ALL, MCL, CLL

5 10°- oL » Unique sensitivity of B-ALL, MCL, CLL

2 o 1 £ % ‘ to GSK3B-inhibition.

S O o oo 2 » Bi-modal distribution of other B-cell

¥ $ i‘: % %9 ; 1€ lymphomas based on presence or

5 10 RS R absence of MYC-translocation.
PO\ O O&Q\\\?}O \\@\o Q)@fo NS

» \We expect that patients with B-ALL, MCL, CLL will benefit the most.
« ~400,000 patients in the US



Drug Company Target Phase

sphingosine-1-phosphate

Gilenya > NOVARTIS receptor modulator Approved
I\/l |t . | Aubagio QSa nOfi Pyrimidine synthesis inhibitor Approved
p Copaxone SonOFi Glatiramer acetate Generic

S Cl e ro S I S Tecfidera ® Biogen_ Dimethyl fumarate Generic
Approve a plgidy PBiogen  orowingPEGdated

Th e ra p | e S Lemtrada <anofi Anti-CD52 mAB Approved
D I S e a S e Ocrevus ® Biogen_ Anti—CE;ii)ignO?jr;oclonal Approved

a n d Sca p e Cladribine (Mavenclad) ggﬁgND JAKT and TYK2 inhibitor Approved
Mayzent (Siponimod, Uﬁ NOVARTIS S1P receptor agonist Approved
BAF312
: : : Prodrug of monomethyl

Global Multiple Sclerosis Treatment Market Vumerit Fn. 9 y Approved

Market forecast to grow at a CAGR of 4.3% Y Blogen fumarate PP
USD 38.41 Billion Zeposia (Zeposia) k'"' Bristol Myers Squibb’ SP1 receptor agonist Approved
g g m Kysimpta (ofatumumab) U ) NOVARTIS Anti-CD20 mAb Approved

“—
Povory (ponesimod) janssen )' S1P receptor agonist Approved
D

2023 2031 Briumvi (Ublituximab)

‘O TG Therapeutics Anti-CD20 mAb Approved



Multiple
Sclerosis

In Development
Therapies
Disease
_andscape

Global Multiple Sclerosis Treatment Market
Market forecast to grow at a CAGR of 4.3%

USD 38.41 Billion

USD 27.44 Billion m

2023 2031

Drug

Masitinib

Company

Target

c-Kit inhibitor

Fenebrutinib

Genentech Irreversible BTK inhibitor I

Evobrutinib EPET‘QEND BTK inhibitor I

ATX-MS-1467/ M2736 EERBND Immune-tolerizing agent I

IL-1 Beta antagonist, IL-6

MN-166 Ibudilast © inhibitor, TNF-alpha I
MEDICINOVA i hibitor
BIIBO91 ®p inhibi

B|0gen_ BTK inhibitor
FREQ-162 FREQUENCY = Against novel remyelination Pre-Clinical

THERAPEUTICS wm

target




Oral Drug
Rheumatoid
Arthritis
Landscape

Rheumatoid Arthritis Market

Market forecast to grow at a CAGR of 4.5%

USD 33.3 billion

USD 23.49 billion m

2022 2030

Drug Company Target Phase
Xeljanz (tofacitinib) @Pﬁzer JAKi Approved
Olumiant (baricitinib) % JAKI (1/2) Approved
Rinvoq (upadacitinib) be\/le Selective JAKi Approved

PF-06650833

IRAK4 inhibitor

PF-06651600

JAK3/TEC inhibitor

Piclidenoson (CF101) cAN'ﬂIE A3 adenosine receptor agonist I
AZD9567 AstraZeneca 2 SGRM I
Dazodialibep §;’ HORIZON CD40L antagonist I
KT-474 canofi IRAK4 degrader |
a
BAY1830839 \>AYER) IRAK4 inhibitor
\ 5 /




Previous Strategy to Develop Specific GSK3B
Inhibitors is Reversible Allosteric Binding to
non-ATP pockets

Binding Sites of Previous GSK3B Inhibitors In

Development « The ATP Pocket (Pocket 1) homology is too
Pl Ireversible |— el similar between GSK3A and B: Need to bind
N h < \ e e ‘f' : to GSK3B Specific Pockets to limit off-target
4 el - o "J, _ effects

« GSK3B implicated in other physiological
pathways therefore inhibitor needs to be
reversible to limit adverse effects

Pocket 1

TOFD-8 |:| Pocket 7
Tideglusib VPOLT: 6
HME-32 P LOQFGS01-2
A

« Other Pockets have not been fully
investigated for selectivity between GSK3A/B

* lIts possible that more pockets exist

Low Selectivity, lead to off target effects




Rationale for GSK3B-selectivity:
GSK3A has undesired effects on myelopoiesis and the CNS

Cancer Caell

GSKS3 Deficiencies in Hematopoietic Stem Cells
Initiate Pre-neoplastic State that Is Predictive of
Clinical Outcomes of Human Acute Leukemia

Graphical Abstract Authors
Borhane Guezguez,
Mohammed Almakadi,
Yannick D. Benoit, ...,
MURINE FUNCTIONAL MODEL MOLECULAR PROFILE CLINICAL IMPACT Riccardo Masetti Bradley W. Doble
{ - ' Y N 4 - ?
Normal Mickie Bhatia
FN Transcriptome Disease subtyping
M| | @z | Correspondence
- amLs .|| mbhatia@mcmaster.ca
pKO b .
Myelodysplasia Sigmflcam‘dysregt{lated genes Survival risk In Bnef
rx s ; TQT:: Guezguez et al. show that progressive
1 B i|_AF - =) o H\_ﬁ_ removal of glycogen synthase kinase-3
e T e (GSK-3) signaling by Gsk3b allelic
ul‘vK-OU D U deletion results in an MDS state that,
LeUER GSK3 gene signature Future targeted therapy when combined with Gsk3a deletion,
b \ /\\ A .. G leads to AML. A molecular signature
[ ™~ (ﬂ& ST D i
on > g “'Til"”llrlr‘imﬂiliizi\n New inhibitors Clinical evaluation derlved from GSkab-nu" Cells has
L ) L Il ) L J| prognostic potential for MDS patients.




Feasibility of HTS for GSK3B-selective compounds:
The structural basis for paralog-selective HTS has been solved

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

CANCER

Exploiting an Asp-Glu “switch” in glycogen synthase
kinase 3 to design paralog-selective inhibitors for
use in acute myeloid leukemia

Florence F. Wagner,'*' Lina Benajiba,>>**" Arthur J. Campbell,’ Michel Weiwer,' Joshua R. Sacher,’
Jennifer P. Gale, Linda Ross,?* Alexandre Puissant,>*® Gabriela Alexe,>*>*’ Amy Conway,**
Morgan Back,?* Yana Pikman,?>* llene Galinsky,® Daniel J. DeAngelo,® Richard M. Stone,®

Taner Kaya,' Xi Shi,’ Matthew B. Robers,” Thomas Machleidt,’ Jennifer Wilkinson,’

Olivier Hermine,'”'" Andrew Kung,'?> Adam J. Stein,'®> Damodharan Lakshminarasimhan,’*
Michael T. Hemann,'> Edward Scolnick,’ Yan-Ling Zhang,' Jen Q. Pan,’

Kimberly Stegmaier,>>*** Edward B. Holson'**



Most Frequent B-Cell Malignancies

% of People experiencing

Number of People Diagnosed Relapsed/refractory B-Cell

B-Cell Malignancy

Lt Malignancy
Chronic Lymphocytic Leukemia (CLL) 20,700 >20%
Hairy Cell Leukemia (HCL) 6,000 30-40%
Mantle Cell Lymphoma (MCL) 20,000 74%
Diffuse Large B-Cell Lymphoma (DLBCL) 80,000 30-40%
Follicular Lymphoma (FL) 15,000 20%
B-Cell Acute Lymphoblastic Leukemia (ALL) 80,000 20%
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