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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



• Selective delivery of cytoxic drugs via an antibody

• Enhance antibody activity

• Reduces systemic toxicity  

• Humanized  IgG antibody

• Directed against a tumor-specific antigen

The antibody (carrier)

The poison

The linker (key )

Antibody-Drug Conjugate (ADC)



HER2-targeted ADC: Trastuzumab Deruxtecan



ADCs Revolution: approvals in different cancers

Antibody Drug Conjugate Indication Company

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

More than 100 ADCs in clinical development  across tumor types

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

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



ADC Mechanism of action



Radiolabeled Antibodies can reveal the fate of <br />ADC Therapeutics

A small fraction of ADC enters the tumor



ADCs activity is not always related to target expression: 

looking for biomarkers 



Mechanisms of Resistance to ADCs

Mechanism of action       Relative mechanism of Resistance



Bispecific antibodies T cell engagers

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

• T-cell proliferation and expansion at the tumor site



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.

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

scFv: single-chain variable fragment; T½: Half-life; TCR: T cell receptor.

• Tebentafusp is illustrative of the ImmTAC® 

platform with its bispecific effector and targeting 

ends1-4

• The targeting end is an affinity-enhanced

soluble TCR1

o High target affinity facilitates detection of 

low cell surface levels of HLA-A*0201-

gp100280-288
1-4

o Targets HLA-A*0201-gp100280-288, with high

specificity and low cross reactivity1,2,5

• The effector end (anti-CD3) binds to and 

activates T cells via CD31-4

TCR affinity is increased 

from μM to pM1,4

KD ~24 pM

Residence T½

~24 hours2,4

KD nM

Residence T½

of minutes2,4

Targeting 

TCR end1,2,4

Effector 

scFv end1,2,4

Tebentafusp has a high specificity and affinity for HLA-A*0201-gp100280-288



Adapted from Hamid,ASCO 2024



New engeenered antibodies with different payloads 



Engeenered cytokine therapeutics : 

new frontier and large investments







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

Susan Galbraith, AZ, ASCO, 2024

Pre- Treatment  Day 85   Day 176

HLA-C*08.02 restricted TCell Receptors x2 targetingKRASG12D

KRAS Adoptive cell therapies, vaccines

• anti-RAS-G12Dm TCR HLA A*11:01

• anti-RAS-G12Vm TCR HLA A*11:01

• mRNA-5671/V941 (neopeptides G12C,D,V, G13D) 

+/- pembrolizumab

• ELI-002 mKRAS G12D, G12R amphi-peptides

• mKRAS peptide, poly-ICLC + ipilimumab, nivolumab

• mKRAS TCR, HLA specific



• 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 I 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. 

• with the help of CRISPR, genetically redirect T 

cells to mutant neoantigens. 

• 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.

CRISPR–Cas9 enter into the 

clinics for immunetherapy



Treatment with tumor-infiltrating lymphocytes (TIL) versus ipilimumab for 

advanced melanoma: results from a multicenter, randomized phase 3 trial

John B.A.G. Haanen, ESMO 2022

Median 

follow-up

(months)

Median

PFS

(months)
95%CI

6month

PFS(%)
95%CI

TIL 33.5 7.2 4.2 - 13.1 52.7 42.9 - 64.7

Ipilimumab 33.0 3.1 3.0 - 4.3 21.4 14.2 - 32.2

PFS according to RECIST 1.1 in the ITT population



Prof. A. Bardelli



S. Galbraith, A-Z,  ASCO 2024

Develop a diversity of small molecules approach



Jordi Rodon, ESMO 2024; Yong K, Eur J Haemat, 2018; Galbraith ASCO 2024

“molecular glue” degraders, tighten and simplify the 
connection of E3 ligase with target protein for 

ubiquitination and degradation

Targeting the Ubiquitine proteasome Complex

Protein degraders



Kim and Khang, Intern J of Nanomedicine 2022

The use of Nanoparticles in Photo thermal therapy (PTT) and immunetherapy

Conventional surgery NPConventional surgery

Polydopamine-coated gold NPs are injected in the tumor

Vasculature and then activated with PTT

Entrapment of Imiquimod (IQ) in polydopamine NPs (PNs) 

represents adjuvant-loaded NPs (IQ/PNs). With the help of 

anti-PD-L1 MAbs, IQ/PNs are able to efficiently bind tumor 

cells overexpressing PD-L1, causing tumor cells apoptosis



Zhang K et al., Nature Medicine Jan. 2025

AI-driven MoA prediction using high-content 

screening and multiomics data

AI-driven synthesis planning and automation in drug discovery



C Curtis ESNMO 2025

AI in drug development and clinical trials
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