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Disease | Drug Clinical Scenario / Reference
Entity Translational Question
ALL Blinatumomab R/R Kantarjian et al; NEJM 2017
MRD Gokbuget et al; Blood 2018
Resistance Corrado et al; ASH 2023
Philipp et al; Blood 2022
Combination with TKI Philipp et al; ASH 2023
AML AMG 330, AMG 673, Suitable Target Antigens Haubner et al, Leukemia 2019
Flotetuzumab and Daver et al, Leukemia 2021
others Clinical Trial Results Subklewe, ASH 2019
Rezvani et al, ASH 2020
Hutschings et al, ASH 2023
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IMiDs, STING agonists, VEN/AZA, Neumann et al, DGHO 2023
Nixdorf et al, ASH 2023
Hanel et al, Leukemia 2024
ALL Blinatumomab MRD negative (<0.01 %) Litzow MR, et al. ASH 2022




Redirection of T cells by Bispecific Antibody Constructs (BsAbs or TCE)

Format impacts Pharmacokinetics, but its impact on Efficacy & Toxicity is unclear
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Blinatumomab was the first, and still approved, T-cell engaging bispecific antibody
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Approved in R/R Ph*/-BCP-ALL (in Ph*after 2 TKIs) and MRD* (0-1%) BCP-ALL
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However, Relapse and Lack of Response to Blinatumomab remain a Challenge in BCP-ALL

Igjj r/r BCP-ALL patients MRD* BCP-ALL patients

Median Overall Survival (mo) Relapse-free survival by remission status at screening, without censoring at HSCT and post-blinatumomab chemotherapy
Blinatumomab 7.7 (95% ClI, 5.6-9.6)
Chemotherapy 4.0 (95% Cl, 2.9-5.3) 1.0 4 1: Patients in 1st CR (N = 75); Median (75% C1) 24.6 {18.7-NR)
g 1.0~ Hazard ratio, 0.71 (95% cl, 055_093) E g'g : —— - 2-. FaﬁEI‘ITS i|'| znd ar 3|'d CR l:N = 35]| MEdﬁn [95% ':-I:I 11.0 :E-E‘15‘-4]
z 097 P=0.01 =Y HR (95% CI) = 2.05 (1.26-3.48); P = 004
3 0.8 2w 07
2 o7- g8 064 L1l
© : o= _ -
g 0.6 Blinatumomab %;‘gg i -L"l.‘ HH ] (- | ! |
O 05— EE 034 '-—-ul
“6 0.4 — E 012 - TmTmTmEE= -‘.---Lu-----------ll
> =
2 03 @ 0.1 4 ) )
3 0. Chemotherapy 0.0 Mumber of Patients at Risk:
e o1 .75 70 S8 55 51 49 39 31 228 2 18 W 7 5 5 3 3 1 g
T . 213 27 M 20 17 14 10 & b § 3 2 2 2 1 0 0 0 0
0.0 ! I | I f f I I T T T T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24
0 3 & 9 12 15 18 0N M 27 W 1 W ¥ 42 45 48 51 54

Months since Randomization

Study month
No. at Risk
Blinatumomab 271 176 124 79 45 27 9 4 0
Chemotherapy 134 71 41 27 17 7 4 1 0

Kantarjian et al, N Eng J Med, 2017 Gokbuget et al. Blood 2018




However, Relapse and Lack of Response to Blinatumomab remain a Challenge in BCP-ALL

Relapsed/Refractory Disease
* ~50% do not respond to Blinatumomab?
* The median DoR is 7.3 months

Measurable Residual Disease(MRD)
» ~20% of patients do not achieve MRD negativity?
* The median RFS is 18 months

Event-free Survival
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0.9+ P<0.001
0.8

0.7
0.6
0.5

Probability of Event-free
Survival

0.4+ | .
| Blinatumoma
0.3 e
0.2 e
0.1 Chemotherapy — === L=
0.0 T T T T T T T 1
0 3 6 9 12 15 18 21 24
Months since Randomization
No. at Risk
3linatumomab 271 95 55 25 11 7 2 1 0
“hemotherapy 134 17 12 7 3 2 1 0 0

Kantarjian et al, N Eng J Med, 2017

Relapse-free survival by remission status at screening, without censoring at HSCT and post-blinatumomab chemotherapy

1.0 4 e 1: Patients in 15t CR (N = 75); Median (95% CI} 24.6 (18.7-NR)
£ gg . = == = 2: Patients in 2nd or 3rd CR (N = 35); Median (95% CI) 11.0 (6.8-15.4)
8857 HR (95% CI) = 2,09 (1.26-3.48); P = 004
S B 0.6+
aag_i- L, L4 y (I | |
=l o
e 203 temdl
2012_ ______ ----Lu ----------- ll
=
w1 -
0.0 Mumber of Patients at Risk:
.75 70 S8 55 51 49 3% H 228 2 1® W 7 5 5 3 3 1 g
2|35 27 24 20 17 14 10 & & 5 3 2 2 2 1 0 0 0 0
I L) ) L) 1 1 1 I I ) ) ) 1 I I ) I ] I
0 3 & 9 12 15 18 21 24 27 30 33 3 39 42 45 48 51 54
Study month

Gokbuget et al. Blood 2018




Why do patients remain refractory or relapse after Blinatumomab ?



Resistance to Blinatumomab: Tumor Intrinsic & Tumor Extrinsic Factors

Tumor-intrinsic factors

» 8-35% of relapses are CD19 negative!
 2.2% of BCP-ALL cases harbor PAX5 mutations?, which

impairs immune synapse formation

* PD-L1 upregulation has been described at relapse3

Tumor-extrinsic factors

* The percentage of circulating CD4* CD25* FOXP3*
is negatively associated with response to Blina*

ALL Blast
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cp3 Il Pb1
CD2
T Lymphocyte

1. Zhao et al. Blood, 2021; 2. Li et al. Sci Adv, 2022; 3. Kohnke et al. ] Hematol Oncol, 2015; 4. Duell et al. Leukemia, 2017



Resistance to Blinatumomab: Tumor Intrinsic & Tumor Extrinsic Factors

Tumor-intrinsic factors .
T-cell expansion correlates to response

» 8-35% of relapses are CD19 negative'
 2.2% of BCP-ALL cases harbor PAX5 mutations?, which
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Hypothesis: Continous Exposure to Bispecifics Induces T-cell Exhaustion
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In Vitro Model System Mimics Continuous BsAb Exposure in Patients: loss of T-cell function

Patient data: Continuous Blinatumomab Infusion In vitro Model System of Continuous BsAb Exposure

Healthy donor T cells + CD19* OCI-Ly1 + BsAb
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Treatment-Free Intervals Ameliorate T-Cell Exhaustion

Experimental Set-Up
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Treatment-Free Intervals Ameliorate T-Cell Exhaustion

Experimental Set-Up
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Treatment-Free Intervals Ameliorate T-Cell Exhaustion

Experimental Set-Up
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Treatment Free Intervals (TFI) + BsAb vs Dasatinib + BsAb: Similar Results
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D-ALBA Trial: Dasatinib followed by Dasatinib + Blinatumomab in de novo Ph+ BCP-ALL
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Blinatumomab + dasatinib or ponatinib in Ph* ALL

e NEW ENGLAND
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So far, only ADCs have received Approval in AML

Immunotherapy Platforms are at different stages of clinical development

ADCs & Fusion proteins &
Radiolabeled Ab

Adoptive Cellular Therapy:
CAR T & CAR NK-cells

Antibodies & Checkpoint Inhibitors

T-cell engagers



Challenge in AML: Choice of Target Antigen

An ideal Target Antigen is expressed on most AML cells + LSCs, critical for AML biology and absent on vital healthy cells

Antigen Expression in AML and Normal Hematopoiesis

* Small Therapeutic Window: On-Target-Off-
Leukemia Toxicity; Possible Impact on CRS

Occurence
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AML Bulk HSPC CD34+
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100 1
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MFI ratio

0.1
AML: n =91-300

HSPC:n>5

TIM3 CD244

CD33 cD123 CD135 CLLA

Haubner et al, Subklewe, Leukemia 2019

Daver...Subklewe, Leukemia 2021




Challenge in AML: Choice of Target Antigen
An ideal Target Antigen is expressed on most AML cells + LSCs, critical for AML biology and absent on vital healthy cells

CD123 CLL-1

’ Antlgen. S_mk: UbIQUItOLfS Expr‘essmn of Inactive Antibodies in Circulation and normal Tissue
Internalizing Target Antigens like CD33, CD123, and Enhanced Activity within Tumors

CLL-1

Tumor-targeted Tumor-targeted ATP conditional
Masked antibody bispecific antibody masked antibody antibody
(&) .
i Outer domain
Meas'li(?eg =4 &5 Q binds tumor
pep 5= APC o B cell ~ antigen =

Normal tissue
and circulation

& A 3
§ Binding portion  Binding portion %— g::g; %c’mz
for mesothelin for CD40 ®
D 3

Inactive when Minimal activity in Inactive inner domain Inactive in low
masking peptide intact absence of tumor antigen when outer domain intact ATP environment
L . & =
MHC/

Tumor- tide Outer domain binds
associated Tcelld, p‘:p lumor antigen
protease o /

\ 7 " e

\ / APC ;

- TCR > 'q Tumor-associated /
c - \ g proteases cleave High
¥ cbao gt
g ( cy';ie'e',gesy outer domain ATP
5 roteases QCD40 cm 37
= X
§ Tumor B cell T cell
S 1, y
I3 L/ s y
5 cruu\'{ Tu P\ CTLM“‘\ Tumor
§ T cell Mesothelin T cell
2

Activation by high-

Cross-linking with tumor ATP environment
antigen and CD40 leads to Active inner domain binds leads to CD137 binding

activation of B cells and APCs CTLA4 and activates T cells and T-cell activation

Daver...Subklewe, Leukemia 2021 Cattaruzza et al. Nat. Cancer 2023; Kamata-Sakurai et al, Cancer Discovery 2021

Active antibody binds
to CTLA4 on T cells and
leads to antitumor activity




Challenge in AML: Choice of Target Antigen

An ideal Target Antigen is expressed on most AML cells + LSCs, critical for AML biology and absent on vital healthy cells

* T-cell Dysfunction: Chronic stimulation through
continous antigen exposure within the (healthy)
myeloid compartment

Daver...Subklewe, Leukemia 2021

Continous Antigen Exposure leads to T-cell Exhaustion

_ Proliferation Cytotoxicity
Continuous ex posure *ddk
‘ CD19* ) 1 Effector — ek _ kkk
B 4 function 25 - —x* 100 1 *
< —
""" } OxPHOS & L,
cp3* glycolysis -5 = 604
Nf;é/f) Exhaustion = bS]
= markers uE g
j=1 -
; & 40
| Bispecific exposure k> % 32
' Exhaustion 20 -
Effector fun_ 0 - -
0 7 142128 0 7 142128
T cell engager
Day
IFN-y TNF
40,000 - 3,000
30,000 -
2,000
20,000 A
1,000
10,000 -
*k - *kk
0 T T T T 0 T T T
03 10 17 24 03 10 17 24

Phillip et al, Subklewe, Blood 2022




Challenge in AML: Choice of Target Antigen

An ideal Target Antigen is expressed on most AML cells + LSCs, critical for AML biology and absent on vital healthy cells

Heterogeneity of Antigen Expression on Bulk AML cells
Percentage of target antigen positive pAML cells
CD33 —
cD123
CLL-1
patient no. 1-32
Nixdorf et al, Subklewe, Leukemia 2023
Bulk AML Leukemic
population CD34*CD38 o Pediatric AML
100-;§; * ’ ?32-‘1
_s‘ 75.‘..1.,.. S S S g 16 1 * t : ‘
3‘2% .. o % 8 4 & H .
§F s0{° ° ¢ . ~§4-¥3 e§ s .
g§ ) EZ-’!“vzﬁ. .
° Escape Variants: Heterogeneous expression ge 25 4 o e § 1_5’: ..... $ .. B Ly d *"
= [ ]
profile Inter- and Intraindividually 1 I 05 ¢
Y 2 N8 S 0.25 +— : .
g2 85 15 SIS S A S VPP
T ETE IS
Daver...Subklewe, Leukemia 2021 Perna et al, Cancer Cell 2017 Willier et al, Blood 2021




The Lineage restricted, Myeloid Antigens CD33, CD123, CLL-1 are most commonly targeted
Current target antigens are of myeloid lineage: On-Target-Off-Leukemia Toxicity

Antigen

Description

LSC

Normal tissue expression

HSCs; myeloid progenitors, monocytes, mast cells,

CD33 (Siglec-3) WISl (e s L S Kupffer cells, microglial cells in the brain
CD123 (IL-3Ra) | IL-3 receptor-a 50-100 Yes HSCs; myeloid progenitors, monocytes, basophils,
dendritic cells, epithelial cells
CLL1 (CLEC12A) Transmembrane receptor 77-100 Yes RlEiCs, Wlemesyites, Elisayise, Tesls deeldleal
macrophages

FLT3 (CD135) -I[i\/npaeséll receptor tyrosine 70-100 Yes HSCs; myeloid progenitors, neurons

ADGRE2 Preiruzues el el adhgsmn, >80 Yes Monocytes, macrophages, kupffer cells, granulocytes
granulocyte chemotaxis

CD44v6 Transmembr.ane _ 64 Yes Mon(_)cytes, keratlr)ocytgs; dlffergnt e_plthellal tissues
receptor/splice variant (respiratory gastrointestinal, genitourinary)

Lewis Y (CD174) Blogd ELRRlE e 50 Likely | HSCs; intestinal epithelial cells
antigen

CD45 Pan-Leukocyte Antigen 100, dim |Yes Myeloid and Lymphoid Cells

FOLR2 Folate-binding protein . .

{folate receptor-B} | receptor 70 Possibly | Myeloid cells, macrophages

ILLRAP Component of IL-1 R complex| > 80 yes Hepatocytes, placenta, monocytes, PBMCS

cD7 RS Bane IEHEli) g Possibly | T cells
member of the Ig superfamily

NKG2D-L Activator of NK and T cells: 67 — 100 NK cells, gamma/delta T cells

CD38 Activation marker of T cells | Up to 55% Myeloid progenitor cells, lymphocytes

CcD81 entry coreceptor for HCV 80 Yes Hepatocytes, stroma and epithelial cells, Immune cells

Target Antigens: All Inmunotherapy Platforms
Search in Clinicaltrial.gov, December 4th, 2023

35—
s
§30_
325— I
£20 4 u
= 10T
x
<
O 5=
K
*

0_

D ad NS W) 0;\9«") \&g‘),\ﬁ;\t Q.\‘b 4 S b%\
PV P PN GRS PN D P o &
PP P T \\:90 o CRS \V@\%@&S’

CD33 CLL-1
n=6
- Terminated

Bl CJ B Completed
I O B Active
= CJ B  Not yet recruiting

CI 0 Withdrawn/Unknown

Adapted from Schorr & Perna, Front Immunol 2022

ASH2023: Abstracts on Antigen Discovery:
Halfond et al, #164; Lisi et al, #163; Gonzales et al, #168



Selected Early Clinical Trials in AML using T-cell engaging bispecific Antibodies

AMG330!

CD33

AMG 6732

AMV-5643

Flotetuzumab?

CD123

JNJ-

63709178°

Vibecotamab®

CD123

SAR443579810

CLL-1

MCLA-1177

L\ C_‘;-_ \
[
Manufacturer Amgen Amgen Amphivena Macrogenics Janssen Xencor Innate/Sanofi Merus
Phase 1 1 1 1, RP2D 1 1/2 1/l 1
N 55 30 36 88 62 106 /1l 58
. r/r AML, r/r AML, B- r/r AML, ND

Histology MRD* AML r/r AML r/r AML r/r AML r/r AML ALL, CML 43 elderly
Prior r/rAML, B-ALL

> > > > - - ->
Therapies 21 24 21 22 1-10 1-8 and MDS 0-24
CRS (grade 23) 67% (13%) 50% (13%) n.a. (0%) 50% (7%) 44% (15%) 58% (15%) 1-10 36% (9%)

. Ravandi F, et al. ASCO 2020. Abstract #7508. 2. Subklewe M, et al. ASH 2019. Abstract #833. 3. Westervelt P, et al. ASH 2019. Abstract #834. 4. Uy GL, et al. Blood 2021. 5. Boyiadzis M, et al. Clin Transl Sci. 2023
6. Ravandi F, et al. ASH 2020. Abstract #460. 7. Mascarenhas J, et al. EHA 2020. Abstract #538; 8. Labrijn et al, Nature Reviews Drug Discovery 2019; 9. Stein et al, ASH 2022; 10. Bajel et al, ASH 2023 #3474




Selected Early Clinical Trials in AML using T-cell engaging bispecific Antibodies

AMG330!

CD33

AMG 6732

AMV-5643

Flotetuzumab?

CD123

JNJ-

63709178°

Vibecotamab®

CD123

SAR443579810

CLL-1

MCLA-1177

L\ C_‘;-_ \
[
Manufacturer Amgen Amgen Amphivena Macrogenics Janssen Xencor Innate/Sanofi Merus
Phase 1 1 1 1, RP2D 1 1/2 1/l 1
N 55 30 36 88 62 106 /1l 58
. r/r AML, r/r AML, B- r/r AML, ND

Histology MRD* AML r/r AML r/r AML r/r AML r/r AML ALL, CML 43 elderly
Prior r/rAML, B-ALL

> > > > - - ->
Therapies 21 24 21 22 1-10 1-8 and MDS 0-24
CRS (grade 23) 67% (13%) 50% (13%) n.a. (0%) 50% (7%) 44% (15%) 58% (15%) 1-10 36% (9%)

. Ravandi F, et al. ASCO 2020. Abstract #7508. 2. Subklewe M, et al. ASH 2019. Abstract #833. 3. Westervelt P, et al. ASH 2019. Abstract #834. 4. Uy GL, et al. Blood 2021. 5. Boyiadzis M, et al. Clin Transl Sci. 2023
6. Ravandi F, et al. ASH 2020. Abstract #460. 7. Mascarenhas J, et al. EHA 2020. Abstract #538; 8. Labrijn et al, Nature Reviews Drug Discovery 2019; 9. Stein et al, ASH 2022; 10. Bajel et al, ASH 2023 #3474




Step up Dosing needed to mitigate CRS & multiple Steps required to achieve active dose

Canonical BiTE® molecule

CD33 BiTE (AMG 330)

C18: 10 > 240 > 600 -> 960

C17: 10 > 240 > 600 -> 840

C16: 10 - 240 - 600 > 720
C15: 10 > 240 > 600
C14: 10 > 60 -> 480

3 Steps to TD
C8:10 > 120

CD33-HLE-BITE
(AMG 673)

C11: 110.0 pg (n=4)

C10: 72.0 pg (n=6)

C9: 36.0 ug (n=4)

C8: 18.0 ug (n=3)

C7: 9.0 pg (n=3)
C6: 7.0 pg (n=3) | Half-Life Extended BiTE® molecule

C5: 4.5 pg (n=3)

Fc domain

Flotetuzumab Dosing and Schedule

Cycle = 2 (4-days on/I-days off per Week)

Cyele 1 (Continuous |ntravenous Infusion)

500 - —
Flotetuzumab = o
S 400 4 T
2 | |l---- e mm-—
2300 . e
Anti-CD3 Anti-CD123 8
£ 200 4 '
g 1
=
NH, NH, s 100 + = — Planned Dose
' = — Dose Delivered (+95% Cl)
COOH COOH 0 T r T r
1 8 15 22 29
Days in cycle 1

Uy et al, Blood 2021

Two Infusions/Cycle

1 LI} :
14days D1 D5 D14

Treatment Périod (Cycle)

Ravandi et al, ASCO 2020, Subklewe et al ASH 2019



Selected Early Clinical Trials in AML using T-cell engaging bispecific Antibodies

AMG330!

CD33

AMG 6732

AMV-5643

Flotetuzumab?

CD123

JNJ-

63709178°

Vibecotamab®

CD123

SAR443579810

CLL-1

MCLA-1177

) Q‘s-_ &) \ #
¢ ,
Manufacturer Amgen Amgen Amphivena Macrogenics Janssen Xencor Innate/Sanofi Merus
Phase 1 1 1 1, RP2D 1 1/2 /1l 1
N 55 30 36 88 62 106 /1l 58
. r/r AML, r/r AML, B- r/r AML, ND
Histology MRD* AML r/r AML r/r AML r/r AML r/r AML ALL, CML 43 elderly
Prior r/rAML, B-ALL
> > > > - - ->
Therapies 21 24 21 22 1-10 1-8 and MDS 0-24 “
CRS (grade 23) 67% (13%) 50% (13%) n.a. (0%) 50% (7%) 44% (15%) 58% (15%) 1-10 36% (9%)
0 . 5 o >0.75 pg/kg o (A0
ORR 19% 44% (12/27) 49% 30% n.a. 14% (7/51) 5% (0 %) n.a.
CR/CR, 17% (7/42) 4% (1/27) 6% (2/35) 27% (8/30) 0% 10% (5/51) 12 % 0%

. Ravandi F, et al. ASCO 2020. Abstract #7508. 2. Subklewe M, et al. ASH 2019. Abstract #833. 3. Westervelt P, et al. ASH 2019. Abstract #834. 4. Uy GL, et al. Blood 2021. 5. Boyiadzis M, et al. Clin Transl Sci. 2023

6. Ravandi F, et al. ASH 2020. Abstract #460. 7. Mascarenhas J, et al. EHA 2020. Abstract #538; 8. Labrijn et al, Nature Reviews Drug Discovery 2019; 9. Stein et al, ASH 2022; 10. Bajel et al, ASH 2023 #3474



Characterization of T cells during AML Progression

Immunophenotyping:
— | - Expression of exhaustion markers
- T-cell subset distribution

T-cell function after stimulation with:

.| - CD3/CD28 beads
(Chemo __ - AMG 330 + OCI-AMLS target cells
them : : - AMG 330 + primary AML cells (pAML)

Initial Complete
Diagnosis Remission
(ID) (CR)

Relapse Healthy Bulk RNA-sequencing:
(RL) D(Elr[‘]‘;r — | - 5000 sorted T cells
- 7 matched ID-RL pAML samples

Bone Marrow Mononuclear Cells (BMMCs)

Kazerani et al, ASH 2023



A Perfect Match

Measurable Residual Novel
Disease Immunotherapy

ASH Educational on AML 2023: Immunotherapy in AML: is there hope ?



Suggestion

/

Measurable Residual Novel
Disease Immunotherapy

ASH Educational on AML 2023: Immunotherapy in AML: is there hope ?



Move into first CR, ideally low or no MRD levels.

A

Examplefrom

AL ECOG-

CRIN(E1910) Randomized Triat with Blinatumomab Consolidationin
de-novo, MRD negative (< 0.01%) BCP-ALL demonstrated improvement in RFS vs Chemo alone

- 8% NRM

7% after relapse

18% after relapse

1.0q+n
—

0.9 ‘_|_\_|_‘_"‘“~\~_‘—.b_‘_.._‘ R

0.8+

0.7
>
£ 064
S
8 05 0
9 15% NRM
& 0.4-
- .
Ll
[

0.31

0.2 Treatment Arm Total DIELGE CNSR Median

—— |Blinatumomab + chemotherapy 112 17 95 NR
0.1+
Chemotherapy (control) 112 39 73 71.4
0.0
I I I I I I I I I 1
0 10 20 30 40 50 60 70 80

Month From Randomization

90

With a median follow-up of 43 months, median OS in MRD- patients was NR in the Blinatumomab arm
vs 71.4 months in the control arm (HR, 0.42; 95% Cl, 0.24-0.75; log rank P = 0.003)

Litzow MR, et al. ASH 2022



2. Move to more restricted Target Antigens: Intracellular Antigens

CAR

Transgenic TCR

Tumour antigen
presented Surface
by MHC antigen

domain

)

({

Signalling
domains
CD3t
CD27
CD28
ICOS
4-1BB
0OX40

Garber K, Nature Biotechnology 2018

Identifier

ncrozssosss - Autologous WT1 TCR-T cells

UMINO0001159

NCT01621724

NCT01640301

NCT04284228

NCT03503968

NCT03326921

NCT04464889

Autologous WT1 siTCR-T cells

Autologous WT1 TCR-T cells

Allogeneic WT1 TCR-T cells

Allogeneic WT1/PRAME/Cyclin

Al-antigen-specific CD8* T cells

(NEXI-001 T-cell product)

Autologous PRAME TCR-T cells
(MDG1011 cell product)

Allogeneic HA-1 TCR-T cells

Autologous HA-1 H TCR-T cells

Leukemia

Myelodysplastic syndromes;
Acute myeloid leukaemia

Acute myeloid leukemia;
Myelodysplastic syndromes

Acute myeloid leukemia;
Chronic myeloid leukemia

Recurrent  adult
myeloid leukemia;

acute

Recurrent childhood acute
myeloid leukemia;

Secondary acute myeloid
leukemia

Acute myeloid leukemia;

Myelodysplastic syndrome

High-risk myeloid;

Lymphoid neoplasms
(including relapse AML after
allo-HSCT)

Juvenile
leukemia
Recurrent
biphenotypic leukemia
Recurrent acute
undifferentiated leukemia
Acute myeloid leukemia
Myelodysplastic syndromes

myelomonocytic

acute

Phase

Phase 1
Phase 2

Unknown

Phase 1
Phase 2

Phase 1

Phase 2

Phase 1
Phase 2

Phase 1
Phase 2

Phase 1

Phase 1

Outcome measures

Safety following gene-modified WT1 TCR T-cell therapy
as measured by suspected unexpected serious adverse
reactions (SUSARS);

Proportion of subjects achieving 1 or more WG
response criteria following gene-modified WT1 TCR T-cell
therapy;

Safety and tolerability of gene-modified WT1 TCR
therapy as measured by clinical laboratory parameters
and adverse events.

Among 10 patients (6 AML, 3 MDS, and 1 TKl-resistant
CML) enrolled in the study, All 6 AML patients survived,
at last, follow-up (median 12 months) and median 3
months in the 3 patients with MDS, 3 deaths: 2 from
disease progression and 1 from other causes.

No adverse events of normal tissue were seen.

2 patients showed transient decreases in blast counts in
bone marrow, which was associated with recovery of
hematopoiesis.

Identify organ toxicities and other side effects
Transduction efficiency and TCR expression on TCR-
transduced cells

WT1-specific immune responses of TCR-transduced T
cells

Antileukemic potential efficacy, in terms of duration of
response (Arm ll).

Efficacy, in terms of relapse rate (Arm |).

Incidence of chronic graft versus host disease (GVHD)
(Am ).

Adverse events of spedial interest (AESIs) events of
dose-limiting toxicities (DLTs)

AESI events of infusion-related reactions and cytokine
release syndrome (CRS)

Survival, including median progressive-free survival (PFS),
overall response rate (ORR), overall survival (OS).

Adverse events and dose limiting toxicities (safety and
tolerability).

Maximum tolerated dose (MTD) and/or recommended
phase Il dose (RP2D) of MDG101.

For feasibility: percent of all subjects who receive the
planned target dose of MDG1011.

Feasibility of manufacturing minor H antigen (HA-1) T-cell
receptor (TCR) CD8+ and CD4+ T cells.

Feasibility of administering minor H antigen (HA-1) T-cell
receptor (TCR) CD8+ and CD4+ T cells.

Incidence of dose-limiting toxicites of HA-1 T-cell
receptor (TCR) T cells.

Safety and tolerability of HA-1H TCR-transduced T cells:
incidence and severity of adverse events.

Maximum tolerated dose (MTD) of HA-1H TCR-
transduced T cells.

Recommended phase 2 doses (RP2D) of HA-1H TCR-
transduced T cels.

Status Locations

Completed W AZ St. Jan Brugge-Oostende
AV Brugge, Belgium
B UZ Leuven Leuven, Belgium

W Uniklinikum Dresden, Germany

Completed W Mie University Hospital, Japan

M Ehime University  Hospital,
Japan

W Fuijita Health University Hospital,
Japan

W Nagoya University Hospital,
Japan

Completed W University Hospitals Bristol NHS

Foundation Trust Bristol, UK
W University College London
Hospitals NHS Trust London,

UK, NW1 2PG
Active, not W Fred Hutch University of Wash
recruiting ington Gancer Consortium

Seattle, Washington, USA

Recruiting M City of Hope Comprehensive

Cancer Center Duarte,

California, USA

W Advent Health Medical Group
Blood & Marrow Transplant
Orlando, Florida, USA

W Karmanos Cancer Institute

Detroit, Michigan, United States

University Hospital Dresden,

Dresden, Germany

W University Hospital Erlangen,
Erlangen, Germany

W University Hospital Frankfurt,
Frankfurt, Germany

Recruiting [ ]

Recruiting W Fred Hutch University of
Washington Cancer Consortium
Seattle, Washington, United
States

Active, not W Leiden University ~ Medical

recruiting Centre Leiden, Zuid Holland,

Netherlands

Kang et al, Front Oncol 2022




Increase Specificity by targeting intracellular LAA: WT1,,. (HLA-A2*) with TCR mimicky Ab

WT1 Expression Specific lysis of A'ntl-tumor Efflcacy of WT1-TCB
primary AML cells in a humanized mouse model
p < 0.0001 p < 0.0001
£ 100000
E Tumor growth
& 10000
é 1000 E 2000 —e— Vehicle: Orlngfkg
3 100 p<0.0001 ® " WT1-TCB: 0.05mgikg
= *,1500 —+— WT1-TCB: 0.1mg/kg
8 10 [ | E -m- WT1-TCB: 1.0mg/kg
8 :
3 1 100+ 0©° ‘s 1000
E o défo £
. r [=]
: S D & A > 500
S 2 éxi;&o \@,}\" g % E
& Le® & S 0
& . & 60= I 0 20 40 60
N ¢ & 2 o o o°° Study day
[3)
Q40+ | . ;
> Coo9| Tumor Growth in AML PDX mice
X
° 20- o Ctr-TCB WT1-TCB
O- I o - -
. x
N @VV |
AML cell * 1/ .
\/\. alheg;ﬂauve Start Zn finger domains
W . T m e weem
\’ s 73 1
=/ | \-/‘ e P (403-410)

Augsberger, Hanel et al, Subklewe, Blood 2021, Hutschings et al, ASH 2023, first approval of this kind in uveal melanoma (Tebentafusp)



3 b.

Use Combinatorial Strategies: Address Innate Immunity

CD33 targeting BiTE® construct
(AMG 330)

Perforin

®
e GZMB

® IFN-y
TNFa @

AML target cell

* Limited sustained responses in AML
* Immunosuppressive tumor microenvironment

» Secretion of immune dampening metabolites
by AML

Hypothesis:

The combination with a STING agonist has the
potential to augment anti-leukemic activity

Knaus et al., 2019 and Le Dieu et al., 2009



STING activation improves CD33 BiTE (AMG 330)-mediated cytotoxicity

AMG 330-mediated cytotoxicity

+/- cGAMP
CD8*T cells CDA4* T cells
ns ko . ns * whk
| e Jrosnn | I*** | *hk |
100, 100+ nm
e *
» 80+ . 2 80 1 "
2 S
L60 ,g 60
s 5
&40 . ¢ 40 "
S 1 S I I
20 . 20 ‘ | \ -
n
R - 0 ; -
Q <& O
& X &N P N
Ko &  Fo &
x v x » QX
<& o & oS5
52 o 32 o
S N
S v

Caspase 3 activity
in HL-60 cells

Pan T cells

100_ | | k& L |

o ®
T °

% Casp3+*HL-60 cells
N
T

B
1

Linder & Nixdorf et al, Hornung, Subklewe. SITC 2022, ASH 2023



3c. Combinatorial: Lenalidomide enhances WT1-TCB-mediated cytotoxicity

Increase in AML cell lysis

100_ ) .0

60 - ®

(0 0]

o

]

(]
eclel-1 o ¢

40 -

% specific lysis

20 -

Len increases proinflammatory cytokine signaling

IL-2 IFN-y TNF-a IL-6 IL-10
*k *k n.s * n.s. *k n.s * * *k
| | — | — | — | | — | — | | — | — |
10000 ; i
L 2 : — o
1000 —3 % | e
£ 100 Dy =,
10 ke %
1 T Al T T T T T T Ll T T T E T T T T T T T T
D 2 & 2 0 2 & d 2 & 2 2 d 2 & 2
L FEF O FEF »,\Cb STP & & & :\C'Q’ & & &
k\ x LN x \\ x N x k\ x N x (\ x N x \\ X N X
C @ 3 T 3 C® S T LI O 5
&N IO Y, N Sl
¢t ¥ ¢ & ¢ & ¢ & oy Y
Len promotes formation of memory T cells
Memory T cells Ctrl-TCB WT1.TCB* Ctrl-TCB WT1-TCB*
* + Lenalidomide + Lenalidomide
100 1 | S N 55%| [T7% 6% [% | 63%|[[6% | o1%
® O
2 g0 - e ©g00 °f £ gs ";‘@ ["@_ ‘ig_ bavs
g |3 °° L I 2 |
° J \ %
=, 60 .. o e 7| 79, 7% | 7% 15%\J‘ 8%
2 oo S  o°® 7% 59%| [20% 59%)| [T7% 59%| [29% 52%
GEJ 40'... oo ® ‘m n& i
Day 7
2 201 . I ‘
0 17% 4% |20 ‘“b 5%| [16%, 6%] [17% 3%
! ' ' ! 4% %] [26% 50%| [14% 59%| [49% 3%
.
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o\, 2 @'\ Q); 55 ' 4 : Day 13
SR A p
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Augsberger et al. Blood 2021




TCE / BsAb: Use early (CR1) & in low disease burden (MRD*/MRD")

TF

e \_& o |

Patient & Disease
Characteristics:

==

* Fitness, ECOG, ::. '{il*
Patient Wish l_an&% ‘0“\ =
* Phenotype },; =y,
(target antigen, L
PD-L1, CD47, R
TIM-3, TIGIT)

* Genotype (ELN, defined
molecular lesions, LSC17 score)

* Inflammatory signature (IFN-gamma
dominant, immune-enriched TME vs cold,
immune-depleted profile)

* [FNg response

Stem Cell Infusion, possibly target antigen ablated,

possibly epitope edited for imunotherapy post SCT

CR,

if MRD*

>

in high risk, consider post-allo bispecific Ab,
possibly in conjunction with DLI

in high risk: Bispecific Ab

1 1 I

CR,

if MRD*

}

Allogeneic Stem Cell Transplantation
mmmmmn g Conditioning GvHD prophylaxis

ﬁ

i I
Diagnosis

|
Post-Induction

T

|
Post-Consolidation

T

Bispecific Ab

Bispecific Ab

| | |
Year 1 Year 2 Year 3




3 d. Use Combinatorial Strategies: Combine with VEN/AZA

Ven/Aza has limited impact in the T-cell compartment

untreated

25nM Ven + 1 yM Aza ® CD8" naive

08* T cell ® CDB8'* central memory
CD8" T cells ® CD8" effector memory

® CD8' TEMRA

® CD4' naive
CD4* T cells o cp4* central memory
g ©® CD4* effector memory
® CD4* TEMRA

® Bcells

: Monocytes
- NK cells
® Tregs

T-cell function is not impaired in by Ven/Aza in AML patients

Specific lysis
100
80
60|
40

20

Specific lysis in %

1 T T T
0.01 0.1 1 10

TCB concentration [ug/mL]

-0 Day 1-4 on treatment

—— Day 5-7 on treatment

T-cell expansion

0.54

T cell fold change vs cTCB

0.0 T T T T
0.01 0.1 1 10

TCB concentration [ug/mL]

—e— Day 14-16 on treatment

-m— Healthy donor control

Increased lysis of OCI-AML3 and primary AML cells in vitro

primary AML
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