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The scenario

* 95% of cancer drugs tested in clinical trials never get approved
* Because they are too toxic and/or ineffective (at least better than existing)

* only 14% of cancer patients in the United States are treated with
precision medicine, and only 7% benefit

* the main reason for the low application of precision medicine is that most
cancers are driven by genetic alterations for which we currently have no drugs

Paul Workman



Antibody-Drug Conjugate (ADC)

- Selective delivery of cytoxic drugs via an antibody

« Enhance antibody activity
« Reduces systemic toxicity

The antibody (carrier)
* Humanized IgG antibody

* Directed against a tumor-specific antigen
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The linker (key )

o T e [T e o

Cleavable Noncleavable

4%

The poison
« Auristatin derivatives (MMAE, MMAF)
* Maytansine derivatives (DM1, DM4)
» Calicheamicin derivatives M
: - "
 Highly potent cytotoxicity / wf;\}
* ICsy at a NM level :

X
: Antibody-
t linker Linker
.. attachment

Antibody

Linkers

3

DAR = drug-to-antibody ratio

Linker-drug

attachment Drug J
DAR



HER2-targeted ADC: Trastuzumab Deruxtecan

Humanized anti-HER2 1gG1 mAb
with same AA sequence as
trastuzumab

\ Tetrapeptide-based cleavable linker
Mﬂﬁw H"Euﬁ/ﬁ%"ﬂ’rn
.4{ e

B Cysteine residue

O~ Drug/linker

Topoisomerase | inhibitor (DXd) payload
(exatecan derivative)

Makada. Chem Pharm Bull (Tokyo). 2019;67:173. Trail. Pharmacol Ther. 2018;181:126. Ogitani. Cancer 5ci. 2016;107:10349.

High drug:antibody
ratio: ™~ 8

Stable linker-payload

Tumor-selectable
cleavable linker

High potency,
membrane-permeable
payload with short
systemic half-life

Bystander killing effect

Slide credit: clinicaloptions.com




ADCs Revolution: approvals in different cancers

More than 100 ADCs in clinical development across tumor types

Trastuzumab deruxtecan Breast Cancer Astra Zeneca/Daiichi
Sacituzumab govitecan Breast Ca, Urothelial Ca Gilead
Mirvetuximab soravtansine Ovarian cancer Immunogen
Tisotumab vedotin Cervical cancer Seagen (Pfizer)
Enfortumab vedotin Urothelial Ca Seagen (Pfizer)
Trastuzumab DM1 Breast Cancer Genentech
Loncastuximab tesirine Lymphoma ADC Therapeutics
Belantamab mafodotin Multiple Myeloma GSK
Polatuzumab vedotin Lymphoma Genentech
Inotuzumab ozogamicin Leukemia Pfizer
Moxetumomab pasudotox Leukemia Astra Zeneca
Brentuximab vedotin Lymphoma Seagen (Pfizer)
Gemtuzumab ozogamicin Leukemia Pfizer

Ongoing challenges include biomarker development, rational combinations, systematic investigation
of components related to ADC mechanism, toxicity management and community education.




Targets and payloads of ADC under development

A)

Glioblastoma
DLL3

Lower-Grade Glioma

DLL3
NCAMI1

Thyroid Carcinoma

SLC34A2
MET
Trop2/TACSTD2
Lung Squamous Cell Lung Adenocarcinoma
Carcinoma CEACAM6
Trop2/TACSTD2 SLC34A2
NECTIN4 CEACAMS
CEACAM6 Others®
LYPD3
Mesothelioma
MSLN
St h Ad :
CEACAMS
CEACAMG
CLDNI18
Others®
Kidney Renal Papillary Kidney Clear Cell
Carcinoma Carcinoma
SLC34A2 ENPP3
HAVCRI1 FOLR1
MET CD70
Others$ Others®
Kidney Chromophobe
Carcinoma
KIT
Bladder Carcinoma
Trop2/TACSTD2
NECTIN4
LYPD3
ITGB6
Testicular Germ Cell Prostate Adenocarcinoma
Tumors SLC44A4
CLDNG6 FOLHI1
Trop2/TACSTD2

Head and Neck SCC
LYPD3
Trop2/TACSTD2
NECTIN4
ITGBG

ADC CATEGORY
[CYTOTOXIN]

KEY PARAMETERS

NUMBER OF ADCS
IN DEVELOPMENT

Esophageal Carcinoma
CEACAMS
CEACAMG6

Trop2/TACSTD2

AURISTATING

Menomethyl auristatin E (MMAE) and monomethyl auristatin F (MMAF)
High potency, water solubility, stability and suitability for stable linkers

Breast Carcinoma
Trop2/TACSTD2
B7-H4/VTCN1
LRRCIS
Others®

MAYTANSINOIDS

Second largest class of ADCs in clinical trials are those based on maytansineids
(DM and DM4) with four different linkers.

Maytansine binds te the same site on tubulin az the vinca alkalcids, with similar
in vitra inhibition constants, but iz a more-potent cytotoxin.

25

Skin Melanoma
GPNMB

TUBULYSINS

Tubulyzinz are antimitotic peptides originally izolated from myxobacteria.
Tubulysins inhibit microtubule polymerization during mitosis to induce cell
death and may bypass the efflux pumps for DM1.

A phase | trial to assess the safety and preliminary efficacy of 2 tubulyzin

iz underway in patients who are refractory to or insligible for current
HERZ2-targeted therapies.”

Pancreatic Adenocarcinoma
CEACAM6
CEACAMS

MSLN
Others®

CALICHEAMICIN

Calicheamicin is a highly potent enediyne antitumor antibictic originally
izolated from the actinomycets Micromeonozpora schinozpora.

A calicheamicin-containing ADC that is directed against sphrin A4, has
racently entersd phasa | trials in TNBC.®

Cholangiocarcinoma
B7-H4/VTCN1
SLC34A2

DUOCARMYCINS

Duocarmycins are DMNA minor groove-alkylating agents.

A conjugats of 2 human anti-CD70 antibody and a duocarmycin analogus was.
investigated in a phaze | clinical trial in patients with advanced clear-cell RCC
and B-MHL and was shown to be well tolerated at deses of up to & mg per kg.*

Colorectal Adenocarcinoma
CEACAMS
CEACAMG6

SLC44A4
Gucyz2c

Ovarian Carcinoma

PYRROLO-
BENZODIAZEPINE
{PBD})

PBD: ars bazed on naturally occurring antitumer antibiotics that bind to the
DMA minor groowve in a sequencespecific manner.

PBD dimers have picomalar activity against many human tumor cell lines.
They are generally not substrates for MDR1 and thus retain activity in MODR1+
tumors and in tumers that are refractory to gemtuzumab ozogamicin treatment.
At leastten ADCs that are based on Spirogen's FED dimer warheads have
entered clinical trials, which makes them the third most prominent class of
payloads after auristatin: and maytansinoids

Five FED-based ADCs are homeogensous third-generation ADCs that are
bazed on enginsered cysteine mAbs (EC-mAbs) and are directed against
CD33, CO70, CONY9, CD123 (al=o known as [L-3Ra) and CD352, respectively.™*

Cervical Cancer
Trop2/TACSTD2
LYPD3
NECTIN4
Others*

Bosi et al., Eur J Cancer 195 (2023)

SLC34A2
B7-H4/VTCN

Endometrial Carcinoma

1

Trop2/TACSTD2

Others®

DOXORUBICIN

Dexorubicin is an actinemycete-derived antimitotic anticancer agent thatis
routinsly used in the clinic.

Milatuzumab doxorubicin is an ADC that is directed against CD74, which is an
antigen that is associated with hasmatclogical tumers, and iz currently being
investigated in phasa Il trials in chronic lymphocytic leuksmia (CLL) and NHL™



ADC Mechanism of action

- ADC binds to antigen
W,

Endosome

W S .
i\jﬁegradatib% l Microtubule
DA —  disruption

Release of payload and
drug action

Lysosome

Over expression of drug
efflux transporters



A small fraction of ADC enters the tumor

Radiolabeled Antibodies can reveal the fate of
ADC Therapeutics

Irrespective of the target, radiolabeled antibodies show high normal tissue
distribution and <1% tumor uptake in humans

il - 0 o ! 0 wii - 0 n ® Remaining tissues
- _01 /o = l_‘ 0.4 A’ 80 'f_' 0.3 /° 801 = Tumor
~ 1 — o Fat
i e | i a | 0.9% mm Kidneys
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Lumretuzumab MMOTO0530A Bevacizumab Trastuzumab .
(HER3) (Mesothelin) (VEGF) (HERZ) F. Bensch et al. Theranostics2018, 8, 4295-4304

Study done on
Patients with HER2+
Disease



ADCs activity is not always related to target expression:

In HER2-negative mBC, Sacituzumab govitecan benefit
is maintained regardless of Trop-2 expression

Tisotumab vedotin activity is not associated with
Tissue Factor (TF) expression

NECTIN4 amplification predicts enfortumab
vedotin responses and long-term efficacy

looking for biomarkers




Mechanisms of Resistance to ADCs

" Linker instability
", or payload loss
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Bispecific antibodies T cell engagers

Tumor antigen
binding site

T-cell CD3
binding site

Tumor antigen
hinding site

T-cell CD3
binding site
Monovalent binding Bivalent hinding
* Designed to have 1 Fab arm for binding to CD3 on T cells and another Fab * Designed to have 2 Fab arms for binding to tumor antigens, along with 1
arm for binding to a tumor antigen expressed on cancer cells® Fab arm for binding CD3 on T cells™*
* Utilizes a native antibody structure to revive a T-cell-mediated immune « Structural features allow for high-avidity binding to tumor antigens that may
response in a variety of tumor types®* translate into potent anticancer activity, including T-cell activation and

tumor-cell killing™*

Simultaneous binding of a T-cell bispecific antibody to CD3 on T cells and a tumor cell surface antigen, may

result in the formation of an immune synapse, a junction formation between the T cell and tumor cell, and

subsequent downstream signaling that may lead to T-cell-mediated tumor killing through:

* T-cell activation and secretion of cytotoxic granules

 Secretion of cytokines/chemokines that generate a pro-inflammatory tumor microenvironment and recruit
additional T cells

e T-cell proliferation and expansion at the tumor site



Tebentafusp has a high specificity and affinity for HLA-A*0201-gp100,5¢_255

TCR affinity is increased
from yM to pM1.4

Ko ~24 pM
Residence T,
Targeting ~24 hours24
TCR end'24
Effector Kp nM

Residence T,
of minutes24

scFv end?.24

*Of 531 cancers investigated by GENVESTIGATOR, melanomas
comprised the top ten gp100-expressors.5

scFv: single-chain variable fragment; T-,: Half-life; TCR: T cell receptor.

Tebentafusp is illustrative of the ImMmTAC®
platform with its bispecific effector and targeting
ends’-4

The targeting end is an affinity-enhanced
soluble TCR

o High target affinity facilitates detection of
low cell surface levels of HLA-A*0201-

9p 100,540 555

o Targets HLA-A*0201-gp100,50.085, With high
specificity and low cross reactivity’.2.5

The effector end (anti-CD3) binds to and
activates T cells via CD314

1. Damato BE, et al. Cancers (Basel) 2019;11:971-87; 2. IMCgp100-202 Protocol v5.0. Data on file; 3. Liddy N, et al. Nat Med 2012;18:980-7;
4. Middleton MR, et al. Clin Cancer Res 2020;26(22):5869-78; 5. Bossi G, et al. Cancer Immunol Immunother 2014,63:437—48.
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Phase 1 safety and efficacy of brenetafusp

°
(IMC-F106C), a PRAME x CD3 ImmTAC .
bispecific, in post-checkpoint cutaneous

melanoma (CM) s,

tumor

Brenetafusp
. e . IMC-F106C) ImmTAC

+ TCR bispecific InmTAC molecules redirect polyclonal T : "

cells to target cancer cells by recognizing intra-/extra-

cellular cancer proteins

Effector domain
scFv-ant.CO3 (nM
Targeting domain

R Al

ImmTAC platform validated by tebentafusp (gp100 x CD3)
with OS (HR 0.51) and PFS benefit (HR 0.73) in mUM?

ImmTAC tolerability with immune checkpoints
demonstrated with tebentafusp in cutaneous melanoma?

* PRAME is broadly expressed in several tumor types,
including ~90% cutaneous melanoma (CM), with minimal L o . )
normal tissue expression' Promising initial PFS and OS, enriched in PRAME+ pts

Tumor reduction observed only in PRAME+ pts

100 : > Overall survival
B PRAME+ Progression free survival
MW PRAME.
0 104
bt
* # Prior BRAF| mPFS 8-mo OS rate
LY mo {§5% CI
» £ ) > Q8 All mono B7%
g All mono 33(2158; = =Ml 3
b > — =) ' PRAME+ 1
ﬁ a B f ¢ $2@21861 é 064 PRAME 40%
) 2 2 PRAME- 21(13NC)
| | | | [T : : |
T s e e o = g 04
Qe PRAME+
g 7--.-.llllll : ) |
20 Z 02
-~
® , PRAME PRAME-
40 R -
g GD * Commorea
a * Cerscrec T T T T T T T T T T
o ¥ L 0 3 ® 8 © 5 B A M T I D
8 - >~ < M A Tima (months)
LY Time (months) No. at nsk
No 3 =ea
100 PRAME
MOR PO PO PONE PO M PD PO P S0P GO IO B0 B0 0 SO B0DP ™M B0DP 0MBMOBIDBD MO ™M MMM PRAME

Adapted from Hamid, ASCO 2024



New engeenered antibodies with different payloads

Cytotoxic
Drug

o

Radionucl@

IL1b (Hess, 2014)

IL2 (Carnermolla, 2002)
IL3 (Schmid, 2018)
IL4 (Hermmerle, 2014)
ILS {unpublished)
IL6& (Hess, 2014)

IL7 (Pasche, 2012)
IL9 (Venetz, 2015)
IL10 (Trachsel, 2007
IL12 (Halin, 2002)
4-1BEL (Mock, 2020)

CCL5 (Hess, 2014)
CCL17 (Hess, 2014)
CCL19 (Hess, 2014)

B7.2 (Hemmerle, 2012)
£TF (Nilsson, 2001)

IL13 (Hess, 2015)

IL15 (Kaspar, 2007)

IL17 (Pasche, 2012)

IL18 (unpublished)

IL22 (Bootz, 2016)

IFMa (Frey, 2010)

IFNb {unpublished)
IFMg (Ebbinghaus, 2005)
TNF (Borsi, 2003)

TRAIL (Hemmerle, 2014)

CCL20 (Hess, 2014)
CCL21 (Hess, 2014)
CXCL4 (Hess, 2014)

TNFR (Schwager, 2009)
VEGF-A™2? (Halin, 2002)

TRAILtrunc (Hemmerle, 2014)
CD4OL (Hemmerle, 2014)
FasL (Hermmerle, 2014)
LiGHT (Hemmerle, 2014)
VEGI (Hemmerle, 2014)
VEGItrunc (Hemmerle, 2014)
LT-a (Hemmerle, 2014)

LT-b (Hemmerle, 2014)
LT-a1b2 (Hemmerle, 2014)
G-CSF (Schmid, 2018)
GM-CSF (Kaspar, 2007)

CXCL9 (Hess, 2014)
CXCL10 (Hess, 2014)
CXCL11 (Hess, 2014)
ITIP (Hess, 2014)

VEGF-A184 (Halin, 2002)
VEGF-C (Schwager, 2018)
other undisclosed payloads



Engeenered cytokine therapeutics :
new frontier and large investments
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Personalized RNA neoantigen vaccines
stimulateT cellsin pancreatic cancer

a 100 T 100+
g £
o 50 50+
@ 7]
o 3
n=19
Median follow-up:
18.0 months
0 T ] T T 1 0 1 T T T 1
0 8 12 18 24 30 0 6 12 18 24 30
Months Months
Atrisk 19 18 15 g El 4] Atrisk 19 16 14 8 2 1]
b =+ Responders (n = 8) ~~ Responders {n = 8)
—— Non-responders (n = 8) —— Non-responders {n = 7)
P= 0.003 P = 0.008
HR: 0.08 (0.01-0.4) HR: 0.06 {0.008-0.4)
Median follow-up: 18.0 months Maedian follow-up: 18.0 months
1m - " ). A J e 1m -
Median RFS: not reached = Median RFS: not reached
g ¢
g =
@
g 5
? 50 § s0-
5 B
= E
2 £
= Median RFS: 13.4 months o Median RFS: 11.0 months
0 T T 1 T 1 = o T T T T 1
0 8 12 18 24 30 0 6 12 18 24 30
At risk Months At risk Months
Responders 8 8 7 6 2 0 Responders 8 7 5 2 a 0
Non-responders 8 6 5 2 0 0 Non-responders 7 5 1 a ] o

Fig.3|mRNA vaccine response correlates with delayed PDACrecurrence.
a,0Sand RFSinn=19 patientsin the safety-evaluable cohort. b, RFS from
surgery and from landmark time (date of the last vaccine priming dose)
stratified by vaccine response in patients in the biomarker-evaluable cohort.
nindicates individual patients. HRindicates hazard ratio with 95% CI. P values
calculated using two-tailed log-rank test.
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Fig.4|Vaccine-expandedT cells caninfiltrate a micrometastasis. Clinical
and immunological snapshot of a disappearing intrahepatic lymphoid
aggregate after vaccinationina patient whoresponded tothe vaccine.a, Serial
percentage of vaccine-expanded T cellsinblood analysed using CloneTrack
and serum CA19-9 (left), and abdominal MRI(right) before and after vaccination.
b, Haematoxylin and eosinstaining (left), multiplexed immunofluorescence
(middle) and percentage of vaccine-expanded T cells measured using CloneTrack
(right, grey bar) inanew liver lesion that developed after vaccination detected

UMAP1 UMAP1

by MRIlasina. All15vaccine-expanded T cell clones (a, red line) were presentin
liver lesion (right, grey bar). ¢, Percentage of mutant 7P53*"" reads by digital
droplet PCRinthe liver lesion. The barindicates the median, theerrorbarsare
thes.e.m.d, Uniform manifold approximation and projection (UMAP) plots of
single-cell phenotypesofallblood T cells (left) and vaccine-expanded clones
(middle), with effector markers (right). nindicates the number of T cells
detectedinliver lesion (b) or technical replicates (c). Datarepresent analyses
of asingle patient.



Combining CAR-T with Amplifying RNA Vaccine

Phase | Study of CLDN6 CAR-T cells + a CLDNG-encoding CAR-T cell-Amplifying RNA

Vaccine (CARVac): BNT211-01

aCLDN6
scFv CLDN6RNA

CD8 hinge

Key inclusion criteria

250% tumor cells
with 2+/3+ CLDNG6 positivity
(immunohistochemistry)

Measurable disease per RECIST v1.1
or elevated tumor marker

ECOG PS 0-1

4 ASCO m presentep By: Lillian L. Siu, MD, FASCO

Phase | dose escalation with an
automated product: Ongoing

Monotherapy
b DL3 n=0

e DL3 n=7 i +fixed CARVac
| 2-5x108 CAR T :

]

]

DL2 n=14
DL2 n=13 + fixed CARVac
| 1x108 CAR T
DL1 n=4
DL1 n=4 + fixed CARVac
| 1x107 CAR T
DLO n=2
1x108 CAR T

Haanen et al. ESMO 2023, LBA35

Mackensen et al. Nat Med, 2023 ASCO) s




NT-112: an armored TCR-T targeting KRAS G12D mutant tumors

HLA-C*08.02 restricted T Cell Receptors X2 targeting KRAS G12D
| | | |  §

KRAS mutation frequency*

Pancreas | Colorectal | Lung | Endometrial

67% 45% 30% 24%

A
HLA-C*08:02 KRAS G12D \
25000 QY encoding peptide epitope >
NT-112 TCR X
@ : 4
! |
vy

20000

Number of Cases
&
o
o
o

10000 . e . P .
- TCR directed against KRAS G12D = * Site-specific integration of TCR « Genetic knockout of TGFBR2 in TCR  *  Phase I trial initiated targeting
5000 ' ) genes in the TCR locus & edited T cells to maintain T cell patients with Pancreas, CRC,
* HLAallele: HLA-C*08:02 multiplexed gene knock-out function in TGF-B rich TME Lung, Endometrial and Ovarian
NCT06218914
G12D G12v G12C G13D G12R
N CRC I Endometrial
HEE Non-Sq NSCLC I Ovary
Il PDAC I Intra-hepatic cholangio
3 cup [ oth : % 3 . .
2 Ongoing 6-month Partial Response in metastatic pancreatic cancer®
KRASG12D and HLA-C*08:02 - Approx.
Pre- Treatment Day 85 Day 176

9,000 patients/ year in US + EU34

Susan Galbraith, AZ, ASCO, 2024 KRAS Adoptive cell therapies, vaccines
e anti-RAS-G12Dm TCR HLA A*11:01

e anti-RAS-G12Vm TCR HLA A*11:01

The NEW ENGLAND JOURNAL of MEDICINE

“ ” * mRNA-5671/V941 (neopeptides G12C,D,V, G13D)
—— +/- pembrolizumab
Neoantigen T-Cell Receptor Gene Therapy _ ;- :
e, el e ELI-002 mKRAS G12D, G12R amphi-peptides
Rom Leidner, M.D., Nelson Sanjuan Silva, B.S., Huayu Huang, M.S., * mKRAS peptlde, p0|y-|CLC + Iplllmuma b, nivolumab
David Sprott, B.S., Chunhong Zheng, Ph D', Yi-Ping Shih, Ph D‘_AAm\/ Leung, B.S,, .
Roxanne Payne, M.N., Kim Sutcliffe, B.S.N., Julie Cramer, M.A., ° mKRAS TCR' H LA Speclflc

Steven A. Rosenberg, M.D., Ph.D., Bernard A. Fox, Ph.D.,
Walter J. Urba, M.D., Ph.D., and Eric Tran, Ph.D.




CRISPR-Cas9 enter into the
clinics for immunetherapy

Article

Non-viral precisionT cell receptor
replacement for personalized cell therapy

hitps://doi.org/10:1038/541586-022-05531-1
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™ Check for updates

Susan P. Foy** =, Kyle Jacoby™”, Danisla A Bota®”, Theresa Hunter', ZTheng Pan',

Eric Stawiski', Yan Ma', William Lu', Songming Peng', Clifford L. Wang', Benjamin Yuen',
Olivier Dalmas’, Katharine Heeringa', Barbara Sennino’, Andy Conroy', Michael T. Bethune',
Ines Mends', William White', Monica Kukrejs', Swetha Guntury', Emily Humphrey',

Adeel Hussaini', Duo An', Adam . Litterman’, Boi Bryant Quach’, Alphonsus H. C. Ng°,

Yue Lu?, Chad Smith’, Katis M. Campbell®, Danisl Anaya’, Lindsey Skrdlant’,

Ewa Yi-Hsuan Huang', Ventura Mendoza', Jyoti Mathur', Luke Dengler’, Bhamini Purandare’,
Robert Moot', Michael C. Y7, Rosl Funke', Alison Sibley’, Todd Stallings-Schmitt’,

David Y. Oh®, Bartosz Chmiselowski*S, Mehrdad Abedi”, Yuan Yuan®, Jeffrey A. Sosman”,
Sylvia M. Lee'”, Adam J. Schoenfeld”, David Baltimore™, James R. Heath®, Alex Franzusoff,
Antoni Ribas*®™, Arati V. Rao™ & Stefanie J. Mandl**™

e with the help of CRISPR, genetically redirect T
cells to mutant neoantigens.

e The non-viral gene editing designed to knock in
and out genes in order to improve T cell function.

* The edits helped circumvent immunosuppression,
and so, the T cells could elicit a response despite
many antigen encounters.

A clinical-grade approach based on CRISPR—Cas9 non-viral precision genome-
editing to simultaneously knockout the two endogenous TCR genes.

Also, two chains of a neoantigen-specifc TCR (neoTCR) isolated from
circulating T cells of patients were inserted into the TRAC locus, using a
personalized library of soluble predicted neoantigen—HLA capture reagents.
Sixteen patients with different refractory solid cancers received up to three
distinct neoTCR transgenic cell products, each expressing a patient-specifc
neoTCR; administered in a cell-dose-escalation, first-in-human phase | trial.
One patient had grade 1 cytokine release syndrome and one patient had
grade 3 encephalitis. All participants had the expected side effects from the
lymphodepleting chemotherapy.

5 patients had SD and the other 11 had a PD.

neoTCR transgenic T cells were detected in tumour biopsy samples after
infusion at frequencies higher than the native TCRs before infusion.

This study demonstrates the feasibility of isolating and cloning multiple TCRs
that recognize mutational neoantigens. Moreover, simultaneous knockout of
the endogenous TCR and knock-in of neoTCRs using single-step, non-viral
precision genome-editing are achieved.
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Treatment with tumor-infiltrating lymphocytes (TIL) versus ipilimumab for
advanced melanoma: results from a multicenter, randomized phase 3 trial

PFS according to RECIST 1.1 in the ITT population

100 1
“ TIL
a0 4 “b |pilimumab
& HR = 0.50, 95% CI: 0.35 - 0.72
p <0.001
= 710+ Median Median
= follow-up PFS 95%Cl f,;“s‘;[,}t)h 95%Cl
2 (months) (months) K
g 60 1
:,) - 33.5 7.2 42-13.1 52.7 429-64.7
g 50 4
5 - 33.0 3.1 30-4.3 214 142-32.2
a .
B 40
g
oo 30 g
- - N A . .. J - A
20 1
1
1
10 N : . - -
)
1
O 4 1 1
0 8 12 18 24 30 36 42 48 54 60 66 72 78 84
Months since randomization
Number at risk
TIL 84 41 29 18 14 1 10 7 6 5 3 3 2 2 0
Ipilimumab 84 17 8 6 5 3 0 0 0 0 0 0 0 0 0

John B.A.G. Haanen, ESMO 2022



Can we pharmacologically block MMR? TARGETING THE MISMATCH REPAIR (MMR)
COMPLEX

MMR MMR proficiency msHz R ANEY  MmsH3/6

(ABC ATPase) B (ABC ATPase)

(exonuclease)

(GHKL ATPase)

Novel emerging biology suggests MMR
controls a variety of signaling nodes related
to immunosurveillance

Prof. A. Bardelli



Develop a diversity of small molecules approach

LEVERAGING PARTNER PROTEINS
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PROTACS GLUE DEGRADERS

S. Galbraith, A-Z, ASCO 2024



Targeting the Ubiquitine proteasome Complex  p1oiecular Glue Degraders
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“molecular glue” degraders, tighten and simplify the
connection of E3 ligase with target protein for
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Molecular Glues to 1. stabilize existing interactions (interactome driven) or 2. create new interactions
(effector driven)
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The use of Nanoparticles in Photo thermal therapy (PTT) and immunetherapy

Polydopamine-coated gold NPs are injected in the tumor Entrapment of Imiquimod (1Q) in polydopamine NPs (PNs)
Vasculature and then activated with PTT represents adjuvant-loaded NPs (IQ/PNs). With the help of
anti-PD-L1 MAbs, IQ/PNs are able to efficiently bind tumor

Conventional surgery NPConventional surgery cells overexpressing PD-L1, causing tumor cells apoptosis
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Kim and Khang, Intern J of Nanomedicine 2022



nature medicine

Review article

https:/fdoi.org/101038/:41591-024-03434-4

Artificialintelligence in drug development

Al-driven synthesis planning and automation in drug discovery

a Synthesis planning

« Data-driven Al methods

« Hybrid expert-Al
systems (Al + rule-based)

» Collaborating with
chemists on specific
challenges

Retrosynthetic analysis

Reaction prediction

O Building block
» Reaction

O Intermediate

) Target molecule

b Automated synthesis

Al-powered software

« Synthesis planning

+ Experiment process
planning

Experiment execution
- Robotic systems
- Laboratory automation

Result analysis

- Target molecule

+ Reaction condition
optimization

— Synthesis route

- -+ Inference process

screening and multiomics data

Al-driven MoA prediction using high-content
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Genome-wide gene
expression perturbations

Drug MOA knowledge
Gene signaling
knowledge
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Drugs with
unknown MOAs
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Zhang K et al., Nature Medicine Jan. 2025



Al in drug development and clinical trials

Opportunities Challenges

C Curtis ESNMO 2025
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