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Domanda 1

Che cosa si intende per 'cancer dependency’?

A. Una mutazione che permette di associare un tumore a un farmaco mirato.

B. La necessità delle cellule tumorali di una funzione biologica specifica per 
sopravvivere o proliferare.

C. La presenza di una proteina espressa maggiormente nel tumore rispetto al 
tessuto sano.

D. La capacità delle cellule tumorali di sviluppare resistenza dopo un trattamento.



Changing the Paradigm in Cancer Treatment



From a Static to a Functional Approach

Precision Oncology
«Static information»

Letai et al. Cancer Cell. 2022

NCI-MATCH trial
NCI-MPACT trial



Domanda 2

Quale approccio permette una caratterizzazione più completa delle dipendenze 
tumorali rilevanti per la sensibilità ai farmaci in un linfoma?

A. Analisi delle alterazioni genomiche associate a bersagli terapeutici (“one gene-
one drug”)

B. Misurazione della sensibilità farmacologica mediante saggi funzionali ex vivo.

C. Classificazione del tumore mediante istologia e immunofenotipo.

D. Integrazione di profili molecolari, saggi funzionali, contesto istopatologico e altre 
caratteristiche “omiche”.



Beyond the «One-Gene/One-Drug» Approach

Kazianka et al. Hemasphere, 2025



Letai. Cancer Discov, 2022
Pagliaro et al. npj Prec Oncol. 2026



Functional Precision HEM/ONC: Testing Tumors with 
Drugs to Identify Vulnerabilities 

Ex-vivo Drug Sensitivity & Multi-Omics

• Cover natural genetic heterogeneity

• Test multiple drugs on the same tumor in parallel

• Probe individual pathway dependencies

• Discovery of phenotypically important molecular 
subtypes

• Repurposing / Combination opportunities

• Insight/ New clinical Trial ”n-of-1” approaches

• Application in precision oncology. Prospective clinical 
trials

3-5 years

5-7 years

2-3 years



Dietrich et al. J Clin Invest, 2018
Boidol et al. Blood, 2017

Kornauth et al. Haematologica, 2021

Ex vivo DRP Identifies Functional Classification and 
Novel Vulnerabilies in LPD



Drug screening identifies candidate vulnerabilities in MCL

Pieters et al. JEM, 2019
Pagliaro et al. Cell Death Dis, under review



Validation across complementary MCL models

Pagliaro et al. Cell Death Dis, under review



Cederlund et al. npj Prec Oncol, 2026

p53-linked Vulnerabilities in R/R Lymphoid Malignancies



Dissecting intratumour heterogeneity in NHL 
through a multi-omic approach

Roider et al. Nature Cell Biol, 2020



NHL models for immunotherapy determinants of response

Roider et al. Blood Adv, 2021



Domanda 3

“N-of-1 trial”, di cosa si tratta?

A. Uno studio che valuta un solo farmaco in molti pazienti affetti dalla stessa
patologia.

B. Uno studio sperimentale condotto su un singolo paziente, indipendentemente
dalla patologia, che funge da controllo di sé stesso.

C. Uno studio dedicato a una sola alterazione molecolare in più patologie differenti.

D. Una descrizione della risposta eccezionale di un paziente.



de Mel et al. Blood Canc J, 2020

From ex vivo Testing to Clinical Decisions in NHL



Rethink HEM/ONC Clinical Trials through FPM

Kornauth et al. Can Disc, 2022

EXALT-1

SMARTrial FIU, Westchester, FL

FIMM, Helsinki

Malani et al. Can Disc, 2022

Liebers et al. Nature Canc, 2023 De La Rocha et al. Nature Med, 2024



Goh et al. Science Transl Med, 2022
Lee et al. JCO Prec Oncol, 2025

Can Functional Profiling Guide Treatment in R/R NHL?



EXALT-1: Encouraging Data in Lymphoid Neoplasms

Kornauth et al. Can Disc, 2022



FPM in Italy: the GIMEMA ALL2720

Pagliaro et al. npj Prec Oncol, 2026
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THEC data, unpublished



Challenges in Functional Multi-Omics
• Exponential technical variation

o Batch effects
o Incubation effects
o Contaminations

• Microenvironment
• Appropriate model

• Missing value
o Low cell counts

• Heterogeneous data type
o Binary (e.g. mutations)

o Continuous (e.g. drug response)
o Counts (e.g. RNA-Seq)

• Complexity/Interpretability
o E.g. Drug ranking score = drug response (per patient) - median 

drug response

• Clinical translation
o Feasibility vs Predictive value vs Clinical utility

Adapted from  Cancer Cell, 2022: (40)26:31 



Conclusions
• Functional ex vivo drug profiling and chemogenomic screens can facilitate:

§ Identification of actionable targets at the single-patient level
§ Identification of molecular drivers at the population level

• Reverse this information to identify new disease biomarkers

• In lymphoma, results depend on the sampled cells and the biological context reproduced by the model.

• Potential clinical application for relevant drug-repositioning opportunities, bridge-to-CAR-T/HSCT, and 
novel N-of-1 FPM trials.

• Functional profiling should be included in a multi-layer
lymphoma characterization to provide novel disease
biomarkers and vulnerabilities.

FRAME-PTCL
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