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CARCINOMA
MAMMARIO:

QUALI NOVITA PER IL 2023?

“Saper leggere” uno studio clinico per migliorare la prafica clinica

Antibody-drug Conjugates
nel Carcinoma mammario

l’inizio di una storia infinita?

Davide Massa
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ADC: the beginning of a never ending story?

e ADC platform: components and mechanisms of action
¢ The beginning: anti-HER2 and TROP2
e ... a never ending story?

- Fine-tuning the ADC platform

- Biomarker-driven ADC selection

- Rational combinatiorial strategies: ADC-combos
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ADC platform s CANOA

Design principle: Improve the therapeutic index of systemic chemotherapy

A /_\ Antigen "\ Hlnge region

binding sites '.
Fab 5].‘2 ¥ & Selective distribution
into tumor tissue
(fragment Interchaln disulfi des )ré
AN Pavload/D Antibody
binding) ayloadibrug
T Small molecule, often
cytotoxic for cancer Connectine pavioad
cell killing & Pay
Fc to antibody
V = variable — Linker
C = constant " ;
| Cleavable or non-cleavable. /O:; Apoptotic cell death
L = light Controls stability & selectivity of
H = heavy payload release

Ashman - 10.1039/D2CS00446A 5




Target-antigen and Antibodies
D

Antigen

Surface expression

Tumor specific antigens / tumor associated antigens
Normal tissue expression: on target, off-tumor toxicity
Internalization properties: ADC transport into the cell
+ lysosome processing and degradation influence
payload activity

Oncogene role: can influence activity, but not required

)

Tissue .
Differentiation Overexpressed Tumour Germline

Antigens Antigen Antigen

13° EDIZIONE

Drago J. Nat Rev Clin Oncol 2021; Tolcher Annals 2016

Progetto CANOA

6




Target-antigen and Antibodies 15 &ss

Surface expression

Tumor specific antigens / tumor associated antigens
Normal tissue expression: on target, off-tumor toxicity
Internalization properties: ADC transport into the cell
+ lysosome processing and degradation influence
payload activity

Oncogene role: can influence activity, but not required

)

Tissue .
Differentiation Overexpressed Tumour Germline
Antigens Antigen Antigen

Antibody type: serum half-life, complement fixation
and FcR-binding (IgG1 more balanced, 1gG3 have low
half-life!)

Target specificity: reduced interaction with other
antigens

Reduced antigenicity (humanized or fully human)
functional activity: ADCC, ADCP, CDC

mADb as large proteins: limited solid tumor penetration

1gG1 1gG2 1gG3 1gG4
Antibodies T( 1( ]r mf
Serum half-life 21 days 21 days 7-21 days 21days
C1q binding Yes Yes Yes No
Fcy avidity High Low High Moderate

Drago J. Nat Rev Clin Oncol 2021; Tolcher Annals 2016 7
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e Non-cleavable: plasma stability but requires lysosomal degradation, retention of charged payload and impact on cell
permeability

i B Non-Cleavable Linkers

E _ b Antibody-dependent
Released payload species e NS . g RN
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e Progetto CANOA
e Non-cleavable: plasma stability but requires lysosomal degradation, retention of charged payload and impact on cell
permeability

e (Cleavable: higher plasma instability (10-100x increase in circulating unconjugated payload for SG/TDxD compared to
TDM-1) but potential for payload release in the TME and transmembrane diffusion (bystander effect)

A Cleavable Linkers B Non-Cleavable Linkers

’:i/\ ADCs circulate as three components - ! Acid-Cleavable ! E . .
> : Released payload species s, N
_ gt l Carb%natle Hydrazone Ester : Y‘ is charged and unable to =payload | ! etlctor ol =T e om
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& e » | . = E 7
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Ashman - 10.1039/D2CS00446A; Tarantino et al. CA 2021
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Conjugation chemistry and Drug-antibody ratio

Stochastic Site-specific

Yo N

« = Site Specific Conjugation

Defined DARe.g. 2, 4, 6...
| I I I I Engineered residues
o = i I a Modified glycans

2 3 4 5 6 7 8 9 0 3 456 7 8 9 Enzymatic ligations
Drug Antibody Ratio (DAR) Drug Antibody Ratio (DAR) Cross-linkers
(a) (b) (©)
Native cysteines Native lysines

¢ Precise and homogenous payload

¢ Improved stability and reduced off-
target payload loss

¢ Improved Therapeutic index

Drago J. Nat Rev Clin Oncol 2021; Tolcher Annals 2016 10
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Potency

e Due to large dimension of mAb, their tissue penetration is limited (Only 0.1% of Ab
dose reaches cancer cells): higher potency required

Drago et al. Nat Rev Clin Oncol 2021; Nakada et al. Chem. Pharm. Bull. 2019; Ghassan JCO 2006; Ogitani CCR 2016; Conilh et al - Journal of Hematology & Oncology 2023 11



Payload 13° EDIZIONE

Potency

e Due to large dimension of mAb, their tissue penetration is limited (Only 0.1% of Ab
dose reaches cancer cells): higher potency required

- o A

Auristatins Maytansinoids Calicheamicins Camptothecins
Anti-microtubule Anti-microtubule DNA cleavage Topoisomerase 1
inhibition
High potency d-High pote
TDM-1 T-DXd SG

Camptothecin Methotrexate
.—. ——®
. s s DNA topoisomerase | inhibition
Auristatin Doxorubicin Cao: manold.
. . =0 SN-38 R )2.78
Calicheamicin Daunomycin DX{;S)&S" 85?
Maytansine Taxol Vinblastine
———  ¢—O —o —
| | | | | |
1012 101 1010 109 108 107 106
(PM) (nM) (mM)

Payload potency (ICsy, M)

Drago et al. Nat Rev Clin Oncol 2021; Nakada et al. Chem. Pharm. Bull. 2019; Ghassan JCO 2006; Ogitani CCR 2016; Conilh et al - Journal of Hematology & Oncology 2023 12



Payload

e Due to large dimension of mAb,

13° EDIZIONE

Progetto CANOA
Potency
their tissue penetration is limited (Only 0.1% of Ab
dose reaches cancer cells): higher potency required
{::} A Camptothecins:

Payloads o

Auristatins

Anti-microtubule

High potency d-High pote

Maytansinoids Calicheamicins Camptothecins
Topoisomerase 1

inhibition

Anti-microtubule DNA cleavage

e Higher DAR

TDM-1 T-DXd SG

HER2 Targeting ADCs with similar mAB Backbone

deruxtecan emtansine

(T'DXd) Topqsqrrjerase l Payload MoA Anti-microtubule (T-DM1)

inhibitor
\w w{ ~8:1 Drug-to-antibody ratio ~3.5:% \ .‘ "'

®o.__0 Yes 'I’umor-sellie::lev'e? cleavable No ‘ ‘

[+ @

Yes Evidence of bystander No
anti-tumor effect? B @

Drago et al. Nat Rev Clin Oncol 2021; Nakada et al. Chem. Pharm.

Bull. 2019; Ghassan JCO 2006; Ogitani CCR 2016; Conilh et al - Journal of Hematology & Oncology 2023

e Mid-high potency

13



e Target antigen binding

e Tumor/normal tissue expression and
Off-target toxicity

¢ Internalization kinetics and lysosomal
trafficking

Fc effector functions: ADCC, ADCP, CDC

e Linker chemistry and Drug-antibody
ratio (DAR)

e Control Stability/payload release:
bystander effect and off-target toxicity

Warhead-driven cell death:
Therapeutic index and Biology-driven
payload choice

e Permeability and Bystander effect

Selective distribution

ADC platform

@ One of the most complex platform in oncology

,w’" g

Antigen

into tumor tissue \}4
Antibody

Connecting payload
to antibody

Apoptotic cell death

&

55

Payload
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Anti bOdy: cell selectivity, serum half life

19G1 19G2 19G3

Serum half life

Opsonization
(FcyR avidity)

1gG4

21 days

Sensitization for
killing by NK cells

21 day:
Neutralization .
Sensitization of
mast cells
Complement
system activation .
(C1q binding)

A
ADC
complex |
&N N
duuma-m,“’ GSH / Cleavable,
Do S (RSt 8'; chemically
payload, peyload H—: labile
release h F
8 Disulfide
£ |5 higher reducing potential within tumor cells
12
¢ || o @ X%
s |a le H
{3 Y 2 . [ val
& 2| chemically o (w @—1’* . A ; payload
i stable, S i W POl release
Q enzyme cleavage by
X laglle ADC cathepsin 8 -Dipeptide (Val-Cit, Val-Ala,..)
c complex -B-Glucuronide, B-Galactosidase
': (e.ginlysosomes, some TME)
Mee o O
?“’3_ _/" % Thioether ’
4 ——
recem bond Non-cleavable
sraoiana o SN
gf " s _ Ab-Linker attachment:
\ E o5 -controlled by conjugation
\/ Hteared B methods;
. E -defines DAR;
-impact ADC stability and
E-, § ﬁ PK properties.
S5 8o *
2 E"‘ % Linker-Drug attachment:
=3 Aurtstatng
£ “amptothecing, -controlled by cleavable/
B / major non-cleavable technology;
© -defines nature of active
© \ payload species, payload
_0 * A o SIS release rate;
> Maytansinoids. -contributes to on-/off-target
© toxicity;
2 i L -affects ADC solubility,

Tarantino et al . CA 2021

stability and potency.




Mechanisms of action 13° EDIZIONE
ADCs as pro-drugs

e ADCs circulate as admixture of 3 components: naked Ab,
free payload and intact ADC (predominant)

@ ADCs circulate as three components @

As they diffuse slowly
towards target cells,
ADCs can release some
payload into the tumour
microenvironment

Tumour-
associated
antigen

Mishra et al - Cancers 2022



Mechanisms of action 13" EDIZION
A Combined Endeavor

e Endocytosis of ADCs followed by payload release from Ab carrier into the cytoplasm - antitumor activity

¢ Payload-independent antitumor activity related to Fc-mediated inmune cells stimulation (ADCC..) and
inhibition of antigen-related oncogenicity

@ Antibody engagement leads to payload-independent @ Most ADCs are internalized and processed,
antitumour activity via several mechanisms largely via antigen-dependent pathways
/&

Fc-mediated K?

a : :
o) N stimulation of Disruption of receptor Clathrin-
o immune cell dimerization and/or mediated
effector function function endocytosis
80 Disruption of
downstream
signalling
Acidic or proteolytic
cleavage of the ADC
occurs within
endosomes and/or
Tumour cell lysosomes

Mishra et al - Cancers 2022
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Mechanisms of action 13" EDIZIONE

A Combined Endeavor

¢ Free payload-dependent antitumor activity when payload is delivered into tumor microenviroment
before or after internalization (bystander effect)

@ The payload is released from endosomes and/or lysosomes, @ Membrane-permeable payloads enter neighbouring
and takes its effect on cells, leading to cell death cells regardless of target expression and can also kill
these cells (termed the bystander effect)

MJ\ o o©

C::j

Mishra et al - Cancers 2022
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ADC: the beginning of a never ending story?

e ADC platform
¢ The beginning: anti-HER2 and TROP2
e ... a never ending story?
- Fine-tuning the ADC platform
- Biomarker-driven ADC selection

- Rational combinatiorial strategies: ADC-combos



ADCs approved in BC

Trial

Target Antigen: HER2 (trastuzumab vehicle) i

mAb isotype: IgG1 "’jl:/i"
74,

Linker type: non-cleavable Y LY\J\r-Y .

Payload (class): DM1 (Maytansinoid) If\“ °

Payload action: Microtubule inhibitor

DAR: 3.5 (mean)

T-DM1

Corti et al - Cancers 2022

KATHERINE

100+
é 804 Trastuzumab
I —
§ R 604 3-Yr Invasive
2% No. of No.of  Disease—free
e % . Patients Events (%) Survival, %
Za ] T-DM1 743 91 (12.2) 88.3
g Trastuzumab 743 165 (22.2) 77.0
= 20 Unstratified hazard ratio for disease recurrence or death,
0.50 (95% Cl, 0.39-0.64)
P<0.001
c T T T T T T T T T T

0 6 12 18 24 30 36 42 48 54 60

Months since Randomization

No. at Risk
T-DM1 743 707 681 658 633 561 409 255 142 44 4
Trastuzumab 743 676 635 594 555 501 342 220 119 38 4

40

Progression-free survival (%)

20

—— Physician’s choice
—— Trastuzumab emtasine

TH3RESA

Physician's choice Trastuzumab
(n=198) emtansine
(n=404)

62 (559-6-87)

Median PFS
(95% C1), months
Events 129 219

33(2-89-414)

Stratified HR 0-528 (95% Cl 0-422-0-661); p<0-0001
Unstratified HR* 0.521 (95% C1 0-418-0-648); p<0-0001

Number at risk
Physician’s 198

choice
Trastuzumab 404

emtansine

T T T T T T 1

120 62 28 13 6 1 0

334 241 114 66 27 12 0

Phase _Patients Com

arator

13° EDIZIONE
Progetto CANOA

mOS Ref

ORR____mPFs

EMILIA
100+ Median No.  No. of
— 0 of Months  Events
& 30~ Lapatinib—Capecitabine 6.4 304
s T-DM1 96 265
g Stratified hazard ratio, 0.65
o 604 (95% Cl, 0.55-0.77)
‘g 4 P<0.001
a B
3
? 20
I Lapatinib-capecitabine
c T T T 1 T T T T T 1 T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 3
Months
No. at Risk
Lapatinib- 496 404 310176129 73 53 35 25 14 9 8 5 1 0 O
capecitabine

T-DM1

495 419 341 236 183 130101 72 54 44 30 18 9 3 1 0




ADCs approved in BC

ORR

Target Antigen: HER2 (trastuzumab vehicle)
mAb isotype: IgG1

Linker type: non-cleavable

Payload (class): DM1 (Maytansinoid)
Payload action: Microtubule inhibitor

DAR: 3.5 (mean)

)

> MR+

)1 T-DM1

*

T-Dxd

e
yion

HER2-low *

Target Antigen: HER2 (trastuzumab vehicle)
mADb isotype: IgG1

Linker type: cleavable

Payload (class): Dxd (Camptothecin)
Payload action: Topoisomerase-1 inhibitor
DAR: 8

Corti et al - Cancers 2022

N = 169, median § knes of herapy.
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FS was 19.4 mo

08 was 29.1 mo

Confirmed ORR: 62"

Destiny-Breast 02

Primary Endpoint: PFS by BICR
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Ponmp—— Time, months

Phase Patients Comparator
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mPFS mOS Ref

KATHERINE n 1486

Trastuzumab

Destiny-Breast 01 Ii

Destiny-Breast 03

Updated Primary Endpoint: PFS by BICR

T-DXd T-DM1
T mPFS was ~4X longer for T-DXd compared with T-DM1 Modien 283 s
® \\ (96%Cl), (224.379)  (5682)
Z % TP months
£ . TOXG: 75 2% (95% O 00 3802
3~ Y O t MR 033(95% C1026043)
2 Toxe s msay P <oooooort
L. R -
@ . D H RatoEn
g ® 2] ¥ | PO
o
g w
Cansar
g — T0Xa (n = 261)
g o T (n = 263)

0123458780 101112131415 161718192021 2223 2420 2627 2829 30313233 34 35 3637 38 39 4041 4243 4445
Patients st at sk Time, monthe

Hurvtz 5, SARC 2022

IDFS: 88% vs 77% NR

Minckwitz et al.
NEJM 2019

Modi et al. NEJM
220

Destiny-Breast 04

2 z
2 1.0 Median Progression-free Survival
2 * HR+ 95% C1)
g
.E 081 S54mo  10.1 mo
5 ’\ (44-71)  (9.5-115)
$ -
@ 06 L ~
& e \ \\\_
0.4 - ——
§ s 2% e, Trastuzumab deruxtecan
s i e B ey
£o2 i e Physician's choice
2 ; s il g
RO T T T T T T T T T T I T I T T T T T T T T T T T T T T TT1
& 012345678 91011121314151617 18192021 222324 2526272829
Months
%0
NG T

HR (95% C) 046(024,039)

T.DXd (n = 40)

7 9 222 2%y

MwE 7 s 44 44310
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Ref

ADCs approved in BC

Trial

Phase Patients Comparator ORR mPFS mOS

Target Antigen: HER2 (trastuzumab vehicle)
mAb isotype: IgG1

Linker type: non-cleavable

Payload (class): DM1 (Maytansinoid)
Payload action: Microtubule inhibitor

DAR: 3.5 (mean)

i T-DM1 KATHERINE W 1486  Trastuzumab iDFS: 88% vs 77% NR

)

>¢ W -

T-Dxd

Modi et al. NEIM
Target Antigen: HER2 (trastuzumab vehicle) 220
mADb isotype: IgG1
Linker type: cleavable
Payload (class): Dxd (Camptothecin)

Payload action: Topoisomerase-1 inhibitor

Target Antigen: TROP2
mAb isotype: IgG1
Linker type: cleavable
Payload (class): SN-38, active metabolite of irinotecan
&Camptothecin
ayload action: Topoisomerase-1 inhibitor

DAR: 8

DAR: 8
SG
’\,\.; :>;~
9] 7 ®

/zlz'u R A AR
\

* ” \;t"\'i“

) ¥ = Targets HER2-low = Diffusible cytotoxic
Legend: HER2-low ¢ more moiety o

Corti et al - Cancers 2022

= Bystander killing effect

Ascent TROPICS'OZ
100 Hazard ratio for disease progression ¢ ’ 2 PES rate, Sk (389 C1)

g g%
& or death, 0.41 (95% Cl, 0.32-0.52) g .M | o8 (ne22) NN
© P<0.001 z 46.1 303
> 804 : % (39.4-52.6)  (23.6-37.3)
B —— Sacituzumab govitecan E 7\ (25?92-5591) (11.15—7';4.2)
e % —— Chemotherapy 213 7.1
é (152-28.1)  (2.8-13.9)
S 40-
s g
w
g 20~
go — s R Py
o 0 T T T 1 . - 7' —

0 15 18 21 24 18 21 24

No. of Patients Still at Risk (Events)
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ADC: the beginning of a never ending story?

e ADC platform
¢ The beginning: anti-HER2 and TROP2
e ... a never ending story?
- Fine-tuning the ADC platform
- Biomarker-driven ADC selection

- Rational combination
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Fine-tuning the ADC platform

A Internalising Mechanism

B7-H3 PD-L1 Antibody-antigen
- Internalisation
binding A

Endosome-

HER?2 vl

TROP2 NECTIN4

lysosome

antigen Lysosomal
‘e o breakdown of
ROR2 B7-H4 ‘ antibody
ca&'ﬁﬁr’.; S Intracellular

trafficking

. = target

HER3 MESOTHELIN

linker cleavage

Payload ADC
Nectin-4 MMAE ~ Enfortumab vedotin For example by: Diffusion to kil
1) DNA alkylation bystander cells
HER3 DXd Patritumab Deruxtecan 2) DNA topoisomerase inhibition
ROR2 BA3021-001 3) Inhibition of microtubule formation
B7-H3 DS-7300 X Limited choice of antigen targets
B7-H4 AZD205 X Requires high expression of internalising antigen
MUC1 (CA-6) SAR566658. X Cancer cells can acquire resistance related to internalisation

(i.e. lysosomal trafficking)

CEACAMS5 Tusamitamab ravtansine

Corti Cancers 2022; Ashman - 10.1039/D2CS00446A; Modified from Tarantino - ESMO breast 2022



¢ Monoclonal Antibody

New Antibodies

Fine-tuning the ADC platform
Biparatropic-ADCs

13° EDIZIONE

€Y ¢y

D Biparatopic Antibody

e Enhanced internalization

e Optimized payload delivery

Higher Receptor clustering

lhbton o * . * Tunipin

Assembly o * o
“SN ok o

sgS5s3% ™
¢ o ] °

of§§§g§53°:.°
23

o /

 Mitotic Arrest

* Apoptoss

Disrupted intraceliular

Swain Nat rev Drug discovery 2023 ; Li - Cancer cell 2016

Progetto CANOA




New Antibodies

13° EDIZIONE
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Fine-tuning the ADC platform

Biparatropic-ADCs

¢ Monoclonal Antibody D Biparatopic Antibody

(L XA

| 1
-
R
“ 7 Tumor cell
2. Internaiization
-
* Higher Receptor clustering 5% 2
% e P s v
e Enhanced internalization s NS~ N
e Optimized payload delivery e BRI gt AR e
Assembly b * * e - =
_— e
* Apoptosis .
-Mmmnmlu i Bymmr
U Effect

Swain Nat rev Drug discovery 2023 ; Li - Cancer cell 2016

Bispecific-ADCs

HER2-CD3 bispecific mAb

a b Tcell Activated Immu ne SPatial
Tcell . i
Nz o interactions
binding site binding site >¢\
y
Fab / EERZ—CD?;< % Cytokmes |
ispecific
antibody
Fc \ - ~
(
HER > <
‘Knobs-in-hole’ in Fc A
for heterodimerization HER2 ‘ad
tumour cell
Table 3 | Immune bispecific agents under evaluation for HER2' BC
=
antigen -
In vitro data only
HER2/CD3 BsAb (Memorial Sloan Kettering Cancer HER2 cD3 Not applicable Lopez-Albaitero etal.”
Center)
M-802 (Huazhong University of Science and Technology) ~ HER2 CcD3 Not applicable Yuetal™
POSHER2CD3 BsAb T cell (Vall d’Hebron Institute of pase cn3 Not applicable Ruiz etal =
Oncology)
Tribody [(HER2) 2-CD16] (University Hospital Schleswig-  HER2 cpi6 Not applicable Oberg et al.”'
Holstein, Christian-Albrechts University)
BsPDL Research Institute) HER2 PDL1 Notapplicable Mittal et al.
In clinical trials
i 4017A Inc.) HER2 cD3 Phase /NCT03448042  Not applicable
1BI315 (Innovent Biclogics (Suzhou) Co. Ltd) HER2 PDL1 Phase I/NCT04162327 Not applicable
PRS-343 ( Inc)  HER2 cD137 Phase Ku etal”®
SAR 443216 (Sanof)) HER2 CD3/CD28 Phase I/NCTO5013554  Shaetal.™
BDC-1001 (Bolt Biotherapeutics, Inc.) HER2 TLR7/8 Phase NCTO4278144  Sharma etal. ™
NJH395 (Novartis Pharmaceuticals) HER2 TLR7 Phase I/NCTO3696771  Jankuetal.”™
SBT6050 (Silverback Therapeutics) HER2 TLR8 Phase /NCT04460456  Klemper et al**
Phase I/II/NCT05091528
HER2Bi-~aATCs/HER28ATs (University of Virginia) HER2 CD3" activated T cells Phase I/I/NCT03272334  Lum etal™'
TACO1-HER2 (Triumira Immunologics, Inc.) HER2 CD3 and CD4 Phase I/I/NCTO4727151  NCT04727151
co-receptor domain
DF-1001 (Dragonfly Therapeutics) HER2 NK cells Phase I/I/NCTO4143711  NCT04143711
ACEIT02 (Acepodia Biotech, Inc.) HER2 NK cells Phase I/NCTO4319757 NCTO04319757
BPX-603 (Bellicum Pharmaceuticals) HER2 Dual switch CARTcells  Phase |/NCTO4550451  NCTO4650451
MT-5111(Molecular Templates, inc.) HER2 scFV De-immunized Shiga-like  Phase Ib/NCT04029922  Wainberg etal.*
toxin-A subunit
ATC, activated T cell: BsAb, if b CART cell. chi receptor-T cell: NK. natural killer: TLR, Toll-like receptor.




New Antibodies “ageto CANOA
Fine-tuning the ADC platform

Alternative antibody formats

Small molecular-weight drug conjugates Improved tissue penetration

A Antigen Hinge region
/\ g ,\ g e

binding sites & N
Fab
Cw'

(fragment Interchain disulfides
antigen " X

5 1 Payload/Drug i ® [
Bindiog) — Small molecule, often SIngle-Chaln E : NanObOdy Il
CT cytotoxic for cancer i variable fragment - 3 . antigen blnd'ng : -
B s I 4 p V! - ; D

cell killing ' -
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Ok but... what about Treatment prioritization and sequencing?

Sacituzumab

Govitecan :
Datopotamab Patritumab

Sacituzumab
Deruxtecan Deruxtecan

Govitecan

Trastuzumab

v

Deruxtecan

Trastuzumab
Deruxtecan

30
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TROP2 expression

ASCENT: TNBC

F
ASCENT: A Phase 3 Confirmatory Study of
Sacituzumab Govitecan in Refractory/Relapsed mTNBC
Metastatic TNBC Sacituzumab Govitecan (SG) Endpoints
(per ASCOICAP) 8wy IV Prima
ry
22 chemotherapies for days 1838, '::fym)ﬁ'dly cycle m. « PFST
advanced disease { progression -+ Secondary
[no upper limit; 1 of the required oF. + PFS for the full
prior regimens could be Treatment of Physician’s u.,e,,.,' population*
progression occurred within a Choice (TPC)* + 0OS, ORR,
12-month period after (n=262) DOR, TTR,
completion of (neo)adjuvant safety
therapy)]
N=529 Stratification factors bau cutoff: March 11, 2020
Number of prior chemotherapies (2-3 vs >3)
NCT02574455 « Geographic region (North America vs Europe)
Presence/absence of known brain metastases (yes/no)
754
S 44% 38%
o -
R 50 22%
(=)
-~
® 1%
o 25 6%
S
1%
ORR, % (n) 44 (37) 1(1) 38 (15) 11 (4) 22 () 6(2)
95% Cl 33-55 0-8 23-55 327 9-42 121

Bardia Annals 2021



Antigen expression
TROP2 expression

ASCENT: TNBC

&
ASCENT: A Phase 3 Confirmatory Study of
Sacituzumab Govitecan in Refractory/Relapsed mTNBC
Metastatic TNBC Endpoints
(per ASCO/CAP) .
22 chemothera f Cis— iy
pies for treatment until > PES?
advanced disease progression —»  Secondary
[no upper limit; 1 of the required % « PFS for the full
unacceptable 4
prior regimens could be Treatment of Physician’s toxicity population®
progression occurred within a Choice (TPC)* + OS, ORR,
12-month period after (n=262) DOR, TTR,
completion of (neo)adjuvant safety
therapy))]
N=529 Stratification factors Data cutoff: March 11, 2020
Number of prior chemotherapies (2-3 vs >3)
NCT02574455 Geographic region (North America vs Europe)
Presence/absence of known brain metastases (yes/no)
75

44% 38%

50 22%
1%
25 6%
1%
al T J—

Trop-2 high H-score: >200-300 (n = 157) |Trop-2 medium H-score: 100-200 (n = 74)| Trop-2 low H-score: 0 to <100 (n = 59)

ORR, % (95% Cl)

SG (n = 85) TPC (n="72) SG (n=39) TPC (n = 35) SG (n=27) TPC (n=32)
ORR, % (n) 44 (37) 1(1) 38 (15) 11 (4) 22 (6) 6(2)
95% Cl 33-55 0-8 23-55 3-27 9-42 1-21

Bardia Annals 2021

Cytotoxicity not
proportional after a
threshold of antigen

expression is
reached...?

Marie et al - Cancer cell international 2022
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TROPICS-02: HR+/HER2-

TROPiCS-02: A Phase 3 Study of SG in HR+/HER2- Locally
Recurrent Inoperable or Metastatic Breast Cancer

Metastatic or locally recurrent Treatment was continued until progression
inoperable HR+/HER2~ breast or unacceplable toxicity
cancer that progressed after® Sacituzumab govitecan Endpoints
; 10 mglkg IV Primary
« At least 1 endocrine therapy,
taxane, and CDK4/6 inhibitor in days 1 and ""V 21 days + PFSbyBICR
any setting n Secondary
+ 08
* Atleast 2, but no more than 4, Treatment of physician’s choice® . ORR, DOR, CBR
lines of chemotherapy for (capecitabine, vinorelbine, by LIR and BICR
metastatic disease gemcitabine, or eribulin) - PRO
« Measurable disease by n=271 + Safety
RECIST 1.1
Stratification
N=543 « Visceral metastases (yes/no)
« Endocrine therapy in metastatic setting 26 months (yes/no)

« Prior lines of chemotherapies (2 vs 3/4)

Objective Response Rates

75%
Trop-2 expression, Median DOR,
o 60% H-score mo (95% Cl)
s
2 10 (n=34) 8 (24) 11(32) 7.5 (2.5-NR)
c 45%
2
é >10 to <100 (n=62) 11 (18) 17 (27) 7.4 (4.1-NR)
e 30%
? 2100 (n=142) 33 (23) 55 (39) 8.5 (5.9-16.9)
8 15%
* Response was also observed in the small Trop-2 negative
(H-score = 0, n=10) subgroup
0%
<10 >10 to <100 2100
Trop-2 H-Score

Response to SG are observed in all Trop-2 subgroups,
including those with very low Trop-2 expression (H-score <10)

Rugo SABCS 2022
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Is there a precise antigen expression threshold predictive of ADC efficacy?

50

™ 67 % of cases with negative IHC had above 1+

limit of quantification (LOQ) of HER2 2+

40 expression measures using AQUA miF -

NA

35
30

HER2 expression <

amol/mm?
r~

Qo

o

15
10

5 )
LOQ

Patients

Venetis Frontiers 2022



HER2-LOW-POS

HER2+

Biopsy to Residual disease after NAT

17.5%

24.1%

32.0%

Overall rate of HER2 discordance: 26%

Miglietta et al. NPJ 2022

PRIMARY BC

Antigen selection

Temporal Heterogeneity: HER2 evolution

Primary to Recurrent

13° EDIZIONE

HER2 LOW
3.7%
1‘6% 2'4%
HER2-pos HER2-pos
HER2 recurrence/metastasis N,%
Total
Low Positive
R 132 (24.1) 83 (152) 13(24) 28 (41.7)
'; ;‘a” Low 77 (14.9) 101 (18.5) 9(16) 187 (34.2)
' Positive 6(11) 20(37) 106(19.4) | 132(24.1)
215(393) | 204(373) | 128(234) 547 (100)

Overall rate of HER2 discordance: 38%

Miglietta et al. NPJ 2021
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Antigen selection

Spatial characterization

Spatial heterogeneity in HER2 antigen-expression

Heterogeneous HER2 expression and response to TDM-1 correlates with response to T-DXd

PCR (%)

0.64

0.4

0.24

0.0+

P =0.0001 B P =0.002 C os; auﬂ.mmw
P=0.016 »
37 Wv *
& 0.6- %.
. T Tt
2 oA
:: 0 4 ;\? —I_ s » “ \.‘
g o 041 . ;, »
2 Q 4 e
o] a
[&]
[+
0.2 0.2 o
"
!i.
0.0- 0.0- ¥
Nonhele«')geneous Hetero'geneous Nonheterégeneous Heteroéeneous HR ne'galive HR p&silive
Cluster 4: Large areas of HER2 IHC 0 cells distant to
HER2 IHC 3+ tumoral cells

Metzger Filho Cancer Discovery 2021; Mosele et al. ESMO Breast 2022 35
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Multiplexed multi-antigen quantitative spatial characterization

a Effective . Uneffective
MHC class | signali ( Proteomicprofiing ) MHC class | sii i
BB e . n
O".‘\ y " m
=9
POLY
’JLvm
g (etrasion) @
bo's.
E .l 14 '
-9
:umm
b _________________________________
Tumor associated antigens
Car-T
=
=@ (7 :
( ‘ es  \ [ .
- . / /" Y / Spatial heterogeneity and patterns
'ib’ g HER3 Nectin4  EPCAM _ 7@!m ® P r
Mesothelin o % '
HER2
TROP-2
Massa et al - Cancers 2022 36
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Biomarker-driven ADC selection

T-DXd

€

Dato-DXd

-»

?
-
-
=D -
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Resistance mechanisms

1. ADC binding to antigen o ° °

Antigen

OO,
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NN ) '&»— 7

N ~ X 8
5 caveolin o) T 2 g%k‘ z 220
= \A&AY A &= - —. =
= W a0 A i T @ Wi, PI3K PTEN o
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== % % . =R
e Z, \% Cyclin B o=
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= < > @ =
e ¢ Interphase, o
:g. Recycling o
] endosome o
= =
= @ Potential @ Described | =
:go e
= Mechanisms of resistance to ADCs: §§
ﬁ
'§: Caveolosome A. Low/Loss of antigen expression ‘:‘g‘
., 0
= 2.ADC-antigen B. Masking of the antigen ,§:
&2
=~ internalization C. Presence of NRG &3
B D. Truncation of the antigen =
S Mitochondria e
3 < E. Poor internalization o
= S\ F. Defective endosomal trafficking =2
~~  3.Lysosomal &0y 2N o
o & = G. Impaired lysosomal processing e,
o degradation =AY = Cytotoxic H ol
oy e eoc=" V5 . High rate of recycling o
B and cytotoxic \ oS drug EX
i~ \ ) ) I. Oncogenic alterations oo
“~  drugrelease D = WA ==
= e G 735 200 J. Drug efflux proteins o
o L 2 K. Mutations in cytotoxic drug target o=
i ysosome &
:%: L. Role of cell cycle .sss.
| o~
~— 4.nhibitionof AL SEUR s R =
= 2
~  microtubules wm =
= r DNA dam ' D
:ﬁi ° e . MDRI1 Em:
e
Q o > > 5

© 2018 American Association for Cancer Research
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Target
Expression
Trafficking

Signaling

Antibody

Target affinity

Internalization
rate

FC affinity/ADCC/
ICD

Linker Payload
Stability Mechanism
Cleava

g? Potency
mechanisms

Cell permeability

Drug/Ab ratio
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Tumor

Payloac
sensitivity
Lysosome
integrity

MDR/PGP

Target Addiction

TME

Immune-

checkpoints
Immune-

suppressive cells
Metaboolic

competition
Other

Nagayama et al. - Ther Adv Med Once. 2020; Collins et al. Cancers 2019 38
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1. ADC binding to antigen

S, PI3K PTEN ==
‘ 2  CyclinB &2
Qo @amp) =
Recycling *’:-
endosome 5:;554

'@ Potential @ Described |

Bcl-2
Mechanisms of resistance to ADCs: ==
A. Low/Loss of antigen expression o
. Masking of the antigen ==
. Presence of NRG =8
Truncation of the antigen ¢ 1
=

V,Y
;
,{ﬁ

i

Caveolosome

2. ADC-antigen

Mitochonciria . Poor internalization

B.
C
D.
E
0 F. Defective endosomal trafficking
G,
H,
I
J
K.
L.

3. Lysosomal

. Impaired lysosomal processing

degradation Cytotoxic . High rate of recycling
and cytotoxic ciug Oncogenic alterations
drug release e . Drug efflux proteins
. Mutations in cytotoxic drug target

. Role of cell cycle
M. Apoptotic dysregulation

4. Inhibition of
microtubules
or DNA damage

....... OO0 o

) | |

£

~

Microtubule o MDR1 @
00000000 O Q@?@{:
FELEEER | | EREEEEEERSY

© 2018 American Association for Cancer Research
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Antibody

Immune-

Target affinity Stability Mechanism

sensitivity checkpoints
< Internalization Cleavage Lysosome Immune-
Tratficking rate mechanisms Pateficy integrity suppressive cells
. . FC affinity/ADCC/ i Metaboolic
Signaling IcD Cell permeability MDR/PGP o

Drug/Ab ratio Target Addiction Other

* 25 FFPE samples at baseline and progression: 9 HER2 IHC 3+ or IHC 2+/ISH+; 11 HER2 IHC 2+/ISH-
orI[HC1+;5IHCO
* HER2 status by standard IHC

== 9
2
3 3
g 13/20 (65%)
6 95% Cl [40.8-84.6]
Decrease Z 2
9 13 out of 20 (65%)
patients
B presented a
decrease of HER2
Stable expression at
| = r10 progression
Increase [ 20 2
’ HER2 score Mosele et al, ESMO Breast 2022

Baseline Progression
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Antibody Linker
1. ADC binding to antigen o e ° Immune-
NRG Target affinity Stability Mechanism i :
P \ v €. r3é oy o sensitivity checkpoints
: ) 21 E é e Internalization Cleavage Lysosome Immune-
U Fegy ; ....'..'.’ I.'.:,z..... o "‘ Tratficking rate mechanisms Poterey integrity suppressive cells
-'&@%‘fk@'. \ sESEEEITD : :....igs .&3 .E{"‘é{é.}ifé ’é‘....éﬁ"i..iﬁ)zxiffff b1t }’ % FC affinity/ADCC Metabooli
.@g,. D AN 4 Q8 1 "“""'@f@' . i a |n|ty/ / I bili etaboolic
B Caveolin S 7 ‘ . £ 72N Signaling IcD Cell permeability MDR/PGP competition
:%E 4 3 i — 3§;
=S @‘@‘m@ - Drug/Ab ratio Target Addiction Other
3 o o o]
A 8 O 3
s e B = : : .
= 0 D> Q I .= & Post-progression (rapid autopsy) specimens from SG Progressors
=, / Recycling =
&= j N s endosome g i TR : : p = : ] : ol
= (v Qe . ) & P e it Ve et s " i S S
=2 B S @ - @ Potential @ Described = L2 DRy ddivece : - S, o
ng %’m& %@ % hany ADCs: :g: _,,M,QH'18 TNBC 41 253 138 2 2 9 PR -45.0
B2 Coveciosom? | %a = Mecimeiuis of cesistance Ip ADCE = MGH-19 TNBC 59 150 305 5 4 8 sD 219
:§: 12N \%‘ A. Low/Loss of antigen expression :g: MGH-20 TNBC 62 34 56 4 1 6 PD +78.0
=~ 2.ADC-antigen "’ffﬁ - B. Masking of the antigen =2
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Antibody Linker

1. ADC binding to antigen

Immune-
checkpoints

Stability Mechanism

o Internalization Cleavage Lysosome Immune-
Trafficking . Potency . . .
- rate mechanisms integrity suppressive cells
1125 FC affinity/ADCC/ Metaboolic
P i . . oae
. Signaling ICD Cell permeability MDR/PGP o

Drug/Ab ratio Target Addiction Other

v \ &
'_"0 o
3%

i

o TACSTD2/TROP2 T256R

2, t’x? Cyclin B r"‘:‘-ﬁ
> Q SIS Post-progression (rapid autopsy) specimens from SG acquired progressor
endosome §
: . 3 B D TROP2-expressing lesions at autopsy
@ Potential @ Described ’% & MGH-18 ) Chest wall subcutaneous
Mechanisms of resistance to ADCs: WY NORMAL Primary breast
. ~ 65% TACSTD2/TROP2 T256R
A. Low/Loss of antigen expression ] TOP1 p.-122fs
B. Masking of the antigen 2 3 Ao /():')' , 41 b‘;k‘
C. Presence of NRG & TP53 : ‘ VA
. " D. Truncation of the antigen 3 K132R 42 Lesion E
Mitochonciria E. Poor internalization =~ Pre-SG Hilar LN
3, Lysosomal F. Defective endosomal trafficking @
i G. Impaired lysosomal processing = 53% TACSTD2/TROP2 T256R
degradat:onl H. High rate of recycling = TACSTDZ/ 28 % TOP1p.-12
:n cyt'o OXIC I. Oncogenic alterations g T.;‘ROPI: TOP1E
fugioiease o J. Drug efflux proteins &3 256 Lesion B
K. Mutations in cytotoxic drug target g 19 41 195
L. Role of cell cycle 325 TOP1 3 Inferior Liver
“~ 4.Inhibition of 4 ShARSCC = E418K R’O 34% TOP1 p-122fs
@ microtubules ° it > o ; ‘«% ) 99% TOP1E418K
Microtubule 25 »

Q -

i

% or DNA damage
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Concer Rissarch o TACSTD2/TROP2T256R

2
¢

Lesion F
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TROP2 receptor mutation Altered TROP2 surface trafficking Proposed resistance mechanisms
Vector TROP2WT TROP2T256R TOP{Even TACSTD2 TROP2'=™"
A TACSTD2/TROP2 ’? 'fq
£ 4
_—__ /'f‘
— ~ N
EpCAM/TROP1 233 LTVN JLOLDPGQ JJLIYYVDEKAPEFSMQGLKAGVIAVIVVVVIAVVAGIVVLY] 288 % ( %?
TACSTD 2TROP2 244 l.n\.'R(.-IiF I.(')il;ﬂ EI.I.V'V.I‘I:(:IT P.K.I'C-.l,:l:lll.l:i.(-.l.lf'\/.l :/.\I.V.\/.\/'A.l:/:il:.llk.v.L'\l'l 297 E ) \\\_&' J
G
TOP1 inhibition F;;led SN38/TOP1 Altered TROP2

dsDNA breaks binding localization and binding

Coates, Sun et al - Cancer Discovery 2021 42



Resistance detection and ADC sequencing

TROP2T®eA

TROP2 receptor mutation Altered TROP2 surface trafficking
Vector TROP2WT
A TACSTD2/TROP2
Thyroglobulin type 1 ysteine-pe
pides = domain Jomair
122  @EERBE 7-146 147-274 ]
Cysteine-rich P
N
?EpcAMITROP1 233 A".‘HL)FJL‘.‘LMvG;ﬂLIVVVDEKAP['FS"()GLKAGVIAVI I G LVI 288 %
| TACSTD 2TROP2 244 LRVRG GEPLQVER LIYYLDEIPPKFSMKRL TAGLIAVIVVVVVA| LVAGMAVLVI 297 o
LR L T L e e R L L L L R A R R L B ] ’_

Tumor biopsy
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Proposed resistance mechanisms

WT TOP{54"™" TACSTD2/TROP2'“*"

Sacituzumab ,? 'fg
govitecan P *

TROP2 mut

TOP1 mut

TOP1 inhibition Failed SN38/TOP1 Altered TROP2
dsDNA breaks binding localization and binding

no-TROP2 ADC

ADC with non-

_ TOP1i payload

Coates, Sun et al - Cancer Discovery 2021
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Combinatorial approaches

(B)
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Trends in Cancer

Combination
Chemotherapy/
- (C) [Gatser sk Chemo-immunotherapy  Loraeted therapy Anti-PD1/PDLA and Other combinations (6g.  Anti-VEGF combinations
77”/,,-44—"' ‘7“"“‘-—,,\ combinations. — anti-CTLA-4 combinations _monoclonal antibodies
<ARGETED THERAPYy - S o 00 [eses oito gty
— “.‘HWAYS DUM BLOC ) Thyroid
KAD Lun, ® L4 o
9
Prostate
= ce o |e
Gu o @ )
3 & ; S— ce g 00 eee O
- Brain
) / Solid tumors: General o
% Hematologic: [ ® [e) ® [e) XY
L
=~ - oaie: [5) ®
o, Hematologic: Myeloma
A DC Hematologic: [ Is) (¢}
Acute
A
LINKER !;!\
' 3
(9]
~
/ \PAYLOAD 3 Legend
9 . - ’
@  Published data on combination available
\—1—1 @] Trial in progress
REPTOIAY ®O TDM-1
©® O Trastuzumab deruxtecan
Disitamab vedotin
Sacituzumab govitecan
Datopotamab deruxtecan
=] Ladiratuzumab vedotin
® O Tisotumab vedotin
Telisotuzumab vedotin
@ Enfortumab vedotin
® O Mirvetuximab soravtansine
BMS-986148
® O Rovalpituzumab Tesirine
® O Anetumab ravtansine
~ Depatuxizumab mafodotin
® O SGN-15
@O Brentuximab vedotin
[ Polatuzumab vedotin
[&] Pinatuzumab vedotin
e — @ Belantamab mafodotin
(D) & Gemtuzumab ozogamicin
Jesus Fuentes-Antrds et al. Cells 2023



T
Conclusions Ty

Take home messages

e ADC platform: the most complex platform
in oncology

e The ADC revolution: new antigens, mAb,
linker technology and payloads

e The beginning of an never ending story?
Yes!!!

e The need for biomarker-based ADC
selection and sequencing



CARCINOMA 13° EDIZIONE
MAMMARIO: oo

QUALI NOVITA' PER IL 2023?

“Saper leggere” uno studio clinico per migliorare la pratica dinica

Grazie per |’attenzione!

46



