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1. What is antibody-drug conjugates (ADC) ?



Drug Delivery System (DDS)

A Active targeting
Receptor mediated reaction
- Site-specific delivery to tumor sites
- Antigen-antibody reaction

A Passive targeting
Nonspecific tumor accumulation

EPR effect: (enhanced permeability and
retention)

- Tumor vessels with increased permeability
- Undeveloped lymphatic system

- Nanoparticle diffusion (high polymer: 10-200nm)
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A Antibodies are approximately 10nm, therefore ADCs are considered DDS drugs with

both active targeting and passive targeting.

H. Tian, et al. J Hematol Oncol. 2022.



Antibody-Drug Conjugates (ADC)

Biopharmaceuticals consisting of an antibody drug (primarily transport) and an anti-cancer drug (payload)
conjugated by a linker

Antigen
» High homogeneous expression on tumor .
= Low or no expression on healthy tissues Linker .
= High affinity and avidity for antibody recognition = Stable in circulation .
= Efficient release of payload at target site
Antibody = Prevents premature release of payload at

decrease immunogenicity Fab Fab (cleavable vs noncleavable)
» Long half-life and high molecular weight = Site of conjugation
Fc .

= High affinity and avidity for tumor antigen ‘ ' nontarget tissue
= Chimeric or humanized to ‘ ' = Efficient linker technology

= DAR affects drug distribution
and pharmacokinetics

Cytotoxic Payload
= Highly potent agents:
» Calicheamicin

« Maytansine derivative (DM1 or DM4) Cleavable Linkers
« Auristatin (MMAE or MMAF) Depend on physiological conditions:
« SN-38 pH, proteolysis, or high intracellular glutathione
« DXd topoisomerase | inhibitor Noncleavable Linkers
= Optimal DAR (range: 2 to 8) Depend on lysosomal degradation
2023 ASCO i i Chau CH, et al. Lancet. 2019;304:793-804. ASCO rictesieey
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Antibody-Drug Conjugates (ADC)

Trastuzumab deruxtecan (ENHERTU®)

A Trastuzumab Deruxtecan combines trastuzumab, an antibody against the HER2 protein,
and deruxtecan which contains a linker plus payload (topoisomerase | inhibitor)

A Trastuzumab Deruxtecan has shown effective results in breast and gastric cancers, and
Is already covered by Japanese insurance

linker payload
peptide anti-cancer drug
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Monoclonal antibody Trastuzumab Deruxtecan



Antibody

(Chimeric/humanized) monoclonal IgG antibodies that target proteins preferentially expressed on the surface
of tumor cells

IgG1 1gG2 IgG3 IgG4

%\ // N \Y", \Y" Y%
|| i
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Serum half-life 21 days 21 days 7-21 days 21 days
-{ﬁ C1q binding Yes Yes Yes No
O U Fcy avidity High Low High Moderate
ADC (abbreviation) Antibody Class Payload Developer

Sacituzumab Govitecan (SG) TROP2 IgG1 Topoisomerase | inhibitor GILEAD
Trastuzumab Deruxtecan (T-DXd) HER2 IgG1 Topoisomerase | inhibitor Daiich Sankyo
Trastuzumab Emtansine T-DM1 HER2 IgG1 Microtubule inhibitor Chugai
Enfortumab Vedotin EV Nectin-4 IgG1 Microtubule inhibitor Astellas
Tisotumab Vedotin (TV) Tissue Factor IgG1 Microtubule inhibitor Genmab
Mirvetuximab Soravtansine (MIRV) FRU lgG1 Microtubule inhibitor ImmunoGen

J. Z. Drago, et al. Nat Rev Clin Oncol. 2021.



Linker

Cleavable Linkers

Contingent specifically on lysosomal

Cleavable
Hydrazone Disulfide Dipeptide
Noncleavable Linkers N-n o F . 0
O R &

= Break down and release of the payload in
response to tumor-associated factors

= Acidic/Reducing/proteolytic conditions .
= May be more labile in plasma but have a

higher therapeutic index

Trastuzumab Deruxtecan

Deruxtecan
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Payload (Warhead)

poionts ) % 5% A

Auristatins Maytansinoids Calicheamicins Camptothecins
Anti-microtubule Anti-microtubule DNA cleavage E}ﬂg::;ngerase !
ADC Payload (warhead) Mode of Action Developer
Sacituzumab govitecan SN-38 Activity of irinotecan x 1,000 Topoisomerase | inhibitor | GILEAD
Trastuzumab deruxtecan (T-DXd) DXd Deruxtecan Exatecan derivative Topoisomerase | inhibitor | Daiichi Sankyo
Trastuzumab emtansine T-DM1 DM1 (Maytansinoid) Emtansine Microtubule inhibitor Chugai
Enfortumab vedotin EV MMAE (Monomethyl auristatin E) Vedotin | Microtubule inhibitor Astellas
Tisotumab vedotin (TV) MMAE (Monomethyl auristatin E) Vedotin | Microtubule inhibitor Genmab
Anetumab Ravtansine (AR) DM4 (Maytansinoid) Soravtansine Microtubule inhibitor Bayer
Mirvetuximab soravtansine (MIRV) DM4 (Maytansinoid) Soravtansine Microtubule inhibitor ImmunoGen
Farletuzumab ecteribulin (MORADb-202) | Eribulin Microtubule inhibitor Eisai

H. Tian, et al. J Hematol Oncol. 2022.



Drug-Antibody Ratio (DAR)

Gemtuzumab Brentuximab Inotuzumab Polatuzumab Loncastuximab Belantamab
ozogamicin vedotin ozogamicin vedotin tesirine mafodotin
Trastuzumab Trastuzumab Disitamab Enfortumab Sacituzumab Tisotumab
emtansine deruxtecan vedotin vedotin govitecan vedotin

I .

Mirvetuximab
soravtansine

N\N@
Haematological target IgG1 & & lcovable linker
@ solid tumour target \)r, lgG4 @™ Uncleavable linker

i} DNA-targeting agent
* Tubulin-binding agent

‘ Topoisomerase | inhibitor

The number of anti-cancer drugs that bind to antibody is called Drug-Antibody Ratio (DAR):
For the same payload, the higher the DAR, the more anti-tumor effect can be expected.

C. Dumonter, et al. Nat Rev Drug Discov. 2023.



History of ADC (Magic Bullet Theory)

1900 A German bacteriologist Dr. Paul Ehrlich (1854-1915) proposed
the magic bullet theory, and together with a Japanese researcher, Dr. =
Sahachiro Hata (1873-1938), discovered Salvarsan, a treatment for
syphilis.

1950s A Research progressed on binding methotrexate to antibody drugs.

1975 A Dr. Milstein and Dr. Koehler, then a postdoctoral fellow, established
hybridoma technology necessary for the creation of monoclonal
antibodies.

2001 A Rituximab, an anti-CD20 monoclonal antibody, was approved.

2008 A Trastuzumab, an anti-HER2 monoclonal antibody, was approved.

2013 A Trastuzumab Emtansine, the first ADC was approved in Japan

2021 A Tisotumab Vedotin got fast approval in the U.S. for cervical cancer.

2022 A Mirvetuximab Soravtansine fast-tracked for ovarian cancer in the U.S.
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2. Mechanism of action with ADC



Antibody engagement of cell surface antigen

ADC
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By-Stander Effect

Control T-DM1) 10 mg/kg T-DXd] 3.0 mg/kg
Co-culture of HER2+ and HER2- tumors in vivo HER2- cells still persist Both HER2+ and HER2- are impacted

HER2+ HER2- HER2- Tumor regression
cells cells cells
MDA-MB-468 MDA-MB-468

I-N87 .
2023 ASC PRESENTED o, Ogitani Y et al. Cancer Sci. 2016 ASCO sy
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By-Stander Effect
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Visualization of Intratumor Pharmacokinetics of T-DXd
By Using Phosphor-integrated Dots Imaging Analysis
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Antibody Dependent Cellular Cytotoxicity (ADCC)

ADC
ADCC

Target Antibody-dependent cellular cytotoxicity

FcyRllla

Natural killer (NK) cell When antibodies bind to tumor cells,

Tumor cell immune cells such as macrophages and

NK cells that have F ¢ meceptors that

recognize the Fc region of the

s Ll ¢ antibodies are attracted (targeted by the
bound antibodies) and destroy the
bound tumor cells.

Tameresligeal e activity by antibody binding is called

ADCC.

2023 ASCO  [PIRIerey oo Slide courtesy of Joseph Murray, MD, Phd ASCO smstacsms
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Agenda

3. ADC under development for GY cancers (and others)



Major ADCs and development targets

Sacituzumab govitecan
IgG1 ) Trop2
> s & 4 SN38
® “(TOPO1 inhibitor, DAR 7.6)
iff =\Carbonate
. (cleavable)
Disease indications
* Breast
 Urothelial
Toxicities
* Alopecia « CINV, diarrhoea

e Cytopenias e Fatigue

Trastuzumab deruxtecan

1gG1 f ) HER2

% ,..DXd
& **(TOPOT1 inhibitor, DAR 8)
{:‘4 A GGFG
> S (cleavable)

Disease indications
e Breast e Gastric

* Lung
Toxicities
* CINV, diarrhoea e ILD
» Cytopenias « Alopecia

Trastuzumab emtansine

I9G1 ) HER2

DM1
(microtubule inhibitor,
DAR 3.5)

McC
(non-cleavable)
Disease indications

 Breast

Toxicities

« Thrombocytopenia e Peripheral
* Hepatotoxicity neuropathy

Mirvetuximab soravtansine

1gG1 Folate receptor-a

I\ DM4

‘ Q(microtubule inhibitor,

[ DAR 3.4)
Disulfide
(cleavable)
| Disease indications
e Ovarian
Toxicities

: e Ocular toxicity « Peripheral neuropathy
‘ » Nausea, diarrhoea e Fatigue

Target (Antigen)

ADC

Trop-2

Sacituzumab Govitecan

Datopotamab Deruxtecan
Dato-DXd

Tisotumab vedotin
1gG1 ) Tissue factor
MMAE
"‘(microtubule inhibitor,

DAR 4)
VCit
(cleavable)

Disease indications

 Cervical
Toxicities

e Alopecia e Ocular toxicity

e Bleeding e Nausea

HER?2

Trastuzumab Deruxtecan
T-DXd

Trastuzumab Emtansine
T-DM1

FRU

Mirvetuximab Soravtansine
(MIRV)

Farletuzumab Ecteribulin
(MORAD-202)

Enfortumab vedotin

S

) Nectind

MMAE
(microtubule inhibitor,
DAR 3.8)

VCit
(cleavable)

IgG1

Disease indications
e Urothelial

Toxicities

« Alopecia o Skin toxicity
e Peripheral neuropathy e Fatigue

Tissue Factor

Tisotumab Vedotin (TV)

Nectin-4

Enfortumab Vedotin EV

HERS

Patritumab Deruxtecan
HER3-DXd

Mesothelin

Anetumab Ravtansine (AR)

P. Tarantino, et al. Nat Rev Clin Oncol. 2023.



ADC for GY cancers

1. Ovarian cancer
Mirvetuximab Soravtansine / Farletuzumab Ecteribulin

2. Cervical Cancer
Tisotumab Vedotin / /

3. Endometrial Cancer
Trastuzumab Deruxtecan /

F%‘( 4. Others
M Sacituzumab Govitecan / Enfortumab Vedotin

H. Tian, et al. J Hematol Oncol. 2022.



Mirvetuximab Soravtansine (MIRASOL / Phase 3)
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Phase lll MIRASOL (GOG 3045/ENGOT-ov55) Study:
Mirvetuximab Soravtansine vs. Investigator’s Choice of
Chemotherapy in Platinum-Resistant, Advanced High-Grade
Epithelial Ovarian, Primary Peritoneal or Fallopian Tube
Cancers with High Folate Receptor-Alpha (FRa) Expression

Kathleen N. Moore', Antoine Angelergues?, Gottfried E. Konecny?, Susana Banerjee?, Sandro Pignata®, Nicoletta
Colombo®, John Moroney’, Casey Cosgrove®, Jung-Yun Lee®, Andrzej Roszak'®?, Shani Breuer'!, Jacqueline Tromp'?,
Diana Bello Roufai'3, Lucy Gilbert, Rowan Miller', Tashanna Myers'®, Yuemei Wang'’, Anna Berkenblit'”, Domenica
Lorusso'®, Toon Van Gorp'®

Stephenson Cancer Center University of Oklahoma College of Medicine, Oklahoma City, OK, USA; 2Groupe Hospitalier Diaconesses Croix Saint Simon, Paris, France; 3UCLA Jonsson
Comprehensive Cancer Center, Los Angeles, CA, USA; 4The Royal Marsden NHS Foundation Trust - Royal Marsden Hospital, London, UK; ®Istituto Nazionale Tumori- G. Pascale, Naples, Italy;
6European Institute of Oncology IRCCS, Milan, Italy and University of Milan-Bicocca, Milan, Italy; "The University of Chicago, Chicago, IL, USA; 8The Ohio State University, Columbus, OH, USA,;
9Severance Hospital, Seoul, South Korea; '"Wielkopolskie Centrum Onkologii, Poznan, Poland; '"Hadassah Ein Kerem — Sharett, Jerusalem, Israel; ?Amsterdam UMC, Amsterdam, The
Netherlands; '3Hopital Rene Huguenin, Institut Curie, Saint-Cloud, France; *McGill University Health Centre, Montreal, Canada; *University College London Hospital, London, UK; ®Baystate
Medical Center, Springfield, MA, USA; 17 ImmunoGen, Inc., Waltham, MA, USA; '8Fondazione Policlinico Universitario A. Gemelli, IRCCS and Catholic University of Sacred Heart, Rome, Italy;
University Hospital Leuven Leuven Cancer Institute, Leuven, Belgium
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Mirvetuximab Soravtansine (Scheme)

An open-label, phase 3 randomized trial of MIRV vs investigator’s choice
chemotherapy in patients with FRa-high platinum-resistant ovarian cancer

UL LA Treatment Regimen-Experimental Primary Endpoint
(N=453)
Enroliment and Key Eligibility § MIRV PFSbyINV
Platinum-resistant disease T (6 mg/kg AIBW Q3W) (BICR for sensitivity analysis)
(PFI <6 mo) £ — = PRSI
FRo. detected by IHC with PS2+ intensity | ~ | 2 — cconcarnyEnapoin
among 275% of viable tumor cells § Treatment Regimen-Control ORR by INV
1° platinum-refractory disease excluded - 0s
(primary PFI <3 mo) — Investigator’s Choice —_— PROs?
1-3 prior lines of therapy Chemotherapy Safety ar;iotlglerablllty
Prior BEV and PARPI allowed (Paclitaxel, PLD, or Topotecan) CA-125 response®
Patients with BRCA mutations allowed Stratification Factors PFS2

IC chemo: paclitaxel, PLD, or topotecan
Prior lines of therapy: 1 vs 2 vs 3

AIBW, adjusted ideal body weight; BEV; bevacizumab; BICR, blinded independent central review; BRCA, BReast CAncer gene; CA-125, cancer antigen 125; chemo, chemotherapy, DOR, duration of response; FRa., folate receptor alpha;
IC, investigator’s choice; IHC, immunohistochemistry; INV, investigator, MIRV, mirvetuximab soravtansine; ORR, objective response rate; OS, overall survival, PARPI, poly (ADP-ribose) polymerase inhibitors; PFI, platinum-free interval
PFS, progression-free survival, PFS2, time from randomization until second disease progression; PLD, pegylated liposomal doxorubicin; PROs, patient-reported outcomes; PS2+ positive staining intensity 22; Q3W, every 3 weeks.
3PROs will be measured using the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire, 28-item Ovarian Cancer Module (OV28) study instrument.

®Gynecological Cancer InterGroup (GCIG) criteria.

1. ClinicalTrials.gov identifier. NCT04209855. Updated June 16, 2022. Accessed October 5, 2022. https:/clinicaltrials.gov/ct2/show/NCT04209855

2. Moore K, et al. Presented at: 2020 American Society of Clinical Oncology Annual Meeting; May 29-31, 2020; Virtual. Abstract TPS6103.
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Mirvetuximab Soravtansine (Patients)

Characteristics MIRV (n=227) IC Chemo (n=226)

Age, median (range)

Stage at initial diagnosis, n (%)?

BRCA mutation, n (%)

No. of prior systemic therapies, n (%)

Prior exposure, n (%)

Primary platinum-free interval, n (%)®°

Platinum-free interval, n (%)°

Data cutoff: March 6, 2023

Age in years 63 (32-88) 62 (29-87)
111 9 (4) 9 (4)
1l 137 (60) 147 (65)
\% 76 (33) 65 (29)
Yes 29 (13) 36 (16)
No/Unknown 198 (87) 190 (84)
29 (13) 34 (15)
90 (40) 88 (39)
108 (48) 104 (46)
Bevacizumab 138 (61) 143 (63)
PARPI 124 (55) 127 (56)
Taxanes 227 (100) 224 (99)
< 12 months 146 (64) 142 (63)
> 12 months 80 (35) 84 (37)
< 3 months 88 (39) 99 (44)
> 3 - <6 months 138 (61) 124 (55)

N=453

BRCA, BReast cancer gene; PARPI, poly (adenosine diphosphate [ADP]-ribose) polymerase inhibitor.
3Fjve patients (2%) in the MIRV arm and five patients in the IC chemo arm (2%) were missing information for stage at initial diagnosis. ®°One patient (<1%) in the MIRV arm was missing information on primary platinum-free interval.
°One patient (<1%) in the MIRV arm and 3 patients (1%) in the IC chemo arm enrolled with platinum-free interval of >6 months

2023 ASCO
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Mirvetuximab Soravtansine (PFS)

Primary Endpoint: Progression-Free Survival by Investigator

1.0

> MIRV IC Chemo

= 08— (n=227) (n=226)

% mPFS (95% CI) 5.62 (4.34, 5.95) 3.98 (2.86, 4.47)

o Events, n (%) 176 (77.5) 166 (73.5)

S 06

% HR (95% CI) 0.65 (0.52, 0.81)

=

'g p-value <0.0001

2 04

('8

=

o

®

(7]

£ 02

o

4

m S .
+ Censored - —

0.0 P ———
[ I [ I [ I [ I I ]
0 3 6 9 12 15 18 21 24 27
Time (months)
No. Participants at Risk MIRV IC Chemo
MIRV 227 151 89 38 18 10 3 3 1 0
IC Chemo 226 98 48 19 5 3 2 1 0

Data cutoff: March 6, 2023
MIRV, mirvetuximab soravtansine; IC Chemo, investigator's choice chemotherapy, mPFS, median progression-free survival, Cl, confidence interval, HR, hazard ratio
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Mirvetuximab Soravtansine (ORR)

Best Overall Response by Investigator (N=453)

ORR, n (%) [95% CI]

MIRV (n=227)

96 (42) [35.8, 49.0]

IC Chemo (n=226)

36 (16) [11.4, 21.4]

Best overall response, n (%)
CR
PR
SD
PD
Not evaluable

MIRV

100
80
60 |
404l

Dl | O O P SO,
o LM - |

12 (5)
84 (37)
86 (38)
31 (14)
14 (6)

) LA
-60
-80 4

Best Percent Change from Baseline

-100 4

Data cutoff: March 6, 2023

Best Percent Change from Baseline

o
M M

IC Chemo

0
36 (16)
91 (40)
62 (27)
37 (16)

MIRV, mirvetuximab soravtansine; IC chemo, investigator's choice chemotherapy, ORR, objective response rate; Cl, confidence interval, CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; DCR,

disease control rate.
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Mirvetuximab Soravtansine (OS)

Overall Survival

1" 1134% IC Chemo
1.0 ’ (n=227) (n=226)
mOS (95% Cl) 16.46 (14.46, 24.57) | 12.75 (10.91, 14.36)
0.8 — Events, n (%) 90 (39.6) 114 (50.4)
> HR (95% CI) 0.67 (0.50, 0.89)
2 5 p-value? 0.0046
Q
P
o
£ o4
'E .
=]
"
0.2
+ Censored
0.0
| | | | | | | | | | |
0 3 6 9 12 15 18 21 24 27 30
Time (months)
No. Participants at Risk MIRV IC Chemo
MIRV 227 204 i I 128 82 53 28 g b 9 4 0
IC Chemo 226 185 157 107 68 39 18 9 5 2 0
Data cutoff: March 6, 2023
MIRV, mirvetuximab soravtansine; IC Chemo, investigator choice chemotherapy, mOS, median overall survival, Cl, confidence interval, HR, hazard ratio
aQverall survival is statistically significant based on pre-specified boundary p-value at interim analysis =0.01313
PRESENTED BY: Kathleen Moore, Associate Director of Clinical Research, Stephenson Cancer Center University of Oklahoma College of Medicine ASCO g reenepbivg
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Mirvetuximab Soravtansine (Safety)

MIRV IC Chemo
(n=218) (n=207)

Any TEAE, n (%) 210 (96) 194 (94)
Grade 3+ TEAEs, n (%) 91 (42) 112 (54)
SAEs, n (%) 52 (24) 68 (33)
Deaths on study drug or within 30 days of

last dose, n (%) () 2.(&)
Dose reductions due to TEAES, n (%) 74 (34) 50 (24)
Dose delays due to TEAEs, n (%) 117 (54) 111 (54)
Discontinuations due to TEAEs, n (%) 20 (9) 33 (16)
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Frequency (%)

60

o

0

40

30
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Differentiated Safety Profile: Treatment-Emergent Adverse Events

59 59

45

41

Grade
All 3+

MIRV (N=218) ]
IC Chemo® (N=207) '

41

35
= - 32 32
29 29 29 28
27 26
22
12 13
9
7 8 6 6

4 N KX 5 !4 > 4 5
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Data cutoff: March 6, 2023

MIRV, mirvetuximab soravtansine; IC Chemo: investigator's choice of chemotherapy, Pac, paciitaxel, PLD, pegylated liposomal doxorubicin; Topo, topotecan,
"Pac n=82, PLD n=76, Topo n=49. *Grade 2+ peripheral neuropathy events were observed in 12% and 16% of patients that received MIRV or paclitaxel, respectively
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Farletuzumab Ecteribulin (MORAD-202 / Phase 1)
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Farletuzumab Ecteribulin (Efficacy)

Figure 2. A Duration of treatment and best overall responses are shown in
Figure 2.

A Most patients demonstrated reductions in the sums of tumor
diameters (Figure 3).

A Median PFS in Cohort 1 was 6.7 months (95% CI 1.5i 12.0) and
in Cohort 2 was 8.2 months (95% CI 4.21 10.4).

A Median OS in Cohort 1 was 10.5 months (95% CI 6.41 15.1) and
in Cohort 2 was not estimable (95% CI 12.51 NE).

Figure 3.
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