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ACT with genetically engineered lymphocytes: challenges
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Adoptive T cell therapy for cancer: why TCRs?
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TCRs can virtually target every antigen: tumor
associated antigens and neoantigens with relevant
roles in oncogenicity

TCRs have a higher sensitivity compared to CARs
linked to the proper assembly of the immunological
synapse and intracellular signaling machinery

TCR physiological downstream signaling prevents
premature exhaustion and drives survival
messages

Reduced risk of CRS and ICANS
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TCR gene EDITING: rational
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Cancer Antigen Pilot Prioritization N\ =

NCI developed a priority-ranked list of cancer antigens based on the likelihood for efficacy in cancer therapy

Therapeutic function

Cellular localization of expression Immunogenicity

No. epitopes Oncogenicity

No. patients with Ag-positive cancers Specificity

Stem cell expression Expression level and % positive cells

modified from Cheever M. A., Hum Canc Bio, 2009



A platform for TCR hunting for adoptive T-cell therapy
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A platform for TCR hunting for adoptive T-cell therapy \ =

56 anti-tumor TCRs

Library of TCRs recognizing peptides restricted to HLA alleles common in the Caucasian population

TCRs recognizing antigens expressed by hematological and solid tumors

] ) Ruggiero et al. Sci Transl Med 2022
Confidential, do not post Manfredi et al., Sci Adv 2023



TCR hunting for adoptive T-cell therapy N5

TILs isolation and expansion
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T cell punfication and TCR isolation . Enhancing TCR functionality

« Isplation of hegh avidity T cell clones

fsﬁ

« Modification of the CDRs by single amino acld substitution

« Retrieval of peptide-seactive TCRs from vaccinated mice

« Mutagenization of one TCR chain by munine thymic selection
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Hunting TAA-specific TCR from cancer patients

TAA-specific T cells circulate after allo-HSCT and expand
in time

Francesco Manfredi

Sampling population: N=39 patients affected by blood malignancies who underwent Allo-HSCT
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Mechanisms of Post-Transplantation Immune Escape
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Exploiting T cell exhaustion for TCR hunting

TAA-specific T cells display an exhaustion phentype in
hematological malignancies
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Conclusion 1

« Pipeline for the isolation of tumor-specific TCRs from healthy donors
and cancer patients’ circulating T cells

« Simultaneous editing of endogenous TCR a and B chain genes using
CRISPR/Cas9 technology (efficiency >90%)

« Transduction of T-cells with lentiviral vectors encoding tumor specific-
specific TCRs (efficiency >95% of CD8* T cells)

« Targeted TCR KI in TRAC and simultaneous TRBC KO (efficiency 70-
80%)

« TCR edited T-cells specifically and efficiently kill primary Antigent
leukemic blasts in vitro and in vivo



Engineering T cells to hinder T cell immunosuppression at the tumor N
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Adoptive T-cell therapy for cancer:
Overcoming T cell exhaustion with genome editing

To design and develop a panel of CRISPR/Cas9 molecules
targeting genes encoding inhibitory receptors
in order to enhance the anti-tumor activity of
TCR-edited memory stem T cells

Q Endogenous TCR

T Tumor specific TCR

(J

Beatrice Cianciotti,
Zulma Magnani,
Eliana Ruggiero
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TCRgp-IRko cells outperform TCRgp-IRomp T cells in vivo upon tumor rechallenge v
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Engineering diseases-specific cellular products

Decalcomania, Magritte, 1966



Tumor-specific T cells are profoundly exhausted in tumor patients
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The Unmet Clinical Need
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A Team with recognized Expertise: USR/OSR Research Units
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The Research Plan

Program1(LiMeT Protocol)
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Multidimensional investigation of metastatic TME by WES, RNA-Seq,
scRNA-Seq, HD Flowcytometry, tissue IF and spatial-resolved omics

/
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Identification of new CAR and TCR tumor targets

|dentification of druggable immuno-suppressive
pathways active in the metastatic TME

| Combinatorial therapy (ACT +

Adoptive cell therapy with
tumor-retargeted T cells (TCRs; CARSs)

“| targeted cytokine delivery)

N

Direct cytokine gene therapy
(LV injection)

T

Toward clinical testing of
innovative ATMPs
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N CDH17 CAR-T cells are potent and safe

Greco B* El Khoury R* et al, Science Transl Med, In press; PCT/EP2023/081532
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Gene engineering Tregs to tame
autoimmunity
! CAR-Tregps

Direct suppeession
sell reactwe cold

Y \ Bystander
- Ummune suppeesid
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From regulatory T cells to CAR-T-cell strategies
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Absence of granulomas in CAR-T regs
treated mice

M. Doglio et al, Nat Comm 2024



T-cell genome editing for cancer immunotherapy
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