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Tuning CAR-T cell fitness =

through co-stimulatory receptors
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Scientific and educational cooperation with Brazilian partners Week. ~ 25

Co-organization of 5 workshops in Brazil
» LymphoRioMove (Fiocruz)

» BSI pre-congress courses

Training Brazilian fellows in Toulouse

* Zilton Vasconcelos

* Beatriz Chaves

Currently funded scientific projects

» Jose Carlos Alves-Filho
CNRS-USP PhD Joint Program

» Helder Nakaya
CAR-T-Fit project (Fondation ARC)

An Interneotionol Course orgonized to address
some of the concepts and techniques on the field
of precision medicine applied to immune-related

International Course
Immunotherapies and Lab Tools
In the Era of Precision Medicine

questions, diagnosis and therapy.

It aims to create collaborative groups of students
interested in the subject, under the mentorship of

researchers involved in the field.

® Sub-course 1 - Therapy with genctically modified cells,
Martin Benamino (Focruz NCA), Lole Dupré (INFINITY/France,

The Course is organized in 2 madules,
distnbuted in sub-courses,
caordinated by Professores/Resecarchers.
e

* open to Master, PHD students, and young research scientists

Madica, University of viennadaustra),

Subd-course ? - Design of therapeutic proteins.
Andrels Marsnhic, Marcelo Brigids (UnB), Jodo Hermin
Martins da Stva (Fiocruz), Gllvan Furtade (Fiacruz), Martin
ONAMINe (FIGCUZINCA).

Sub-course 3 - Flow cytometry In drug screening of
inborn errors of immunity.

Lisa \Westeberg (<arolinska Intituten/sweden), Ziton
wasconceles (Fiocruz), Carcline Passaes {institut Pasteur,
Flocruz), vinicius Cotta (Fiocnuz).

Sud-course 4 - Cell Imaging for mapping lymphocyte
function in health and disease.
Lolc bupré (INFINITY/France. Medical University cf

ia), (Infinity ).
Marco Alberta Madeiras (Fincruz), Inga Rlederer (Fiocr.z).
José Carlos Alves Filho (USP-Ribeirdo Freta).

September 10-25, 2024

Online lectures
Hands-on workshop

Host lab: Fiocruz Ceara

Pasteur Fiocruz Center for
Immunology and Immunotherapy |§

Eusébio - Brazil

Organizers

—/\__/

Martin Bonamino - FIOCRUZ & INCA, Rio de Janeiro - Brazil

Vinicius Cotta-de-Almeida - FIOCRUZ, Rio de Janeiro - Brazil

Loic Dupré - INSERM, Toulouse - France & Medical University Vienna - Austria
Andreia Maranhao - University of Brasilia - Brazil

Marco Alberto Medeiros - FIOCRUZ, Rio de Janeiro/Ceari - Brazil

Guest lecturers

Emmanuel Donnadieu
Cochin Institute, Paris - France

José Carlos Alves Filho
University of Sao Paulo - Brazil

Renaud Lesourne
INSERM, Toulouse - France

Ingo Riederer
FIOCRUZ, Rio de Janeiro - Brazil

Zilton Vasconcelos
FIOCUZ-IFF, Rio de Janeiro - Brazil

Lisa Westerberg

Karolinska Institute, Stockholm - Sweden
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Online: 80 students - Onsite: 20 students

Master and PhD students




Lesourne / Dupré Lab : integrative mapping of lymphocyte signaling and function
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Lesourne / Dupré Lab : integrative mapping of lymphocyte signaling and function
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Components of the chimeric antigen receptor of clinically-approved CAR-T cells
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Challenges currently limiting successful application of CAR-T therapy to solid tumors

CAR-T Cancer cell

\ /COS N CD58 NICOS-L
N CD226 N CD2

N CD19

§ Cholesterol
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Low sensitivity (strong affinity but weak
signaling)

» Down-regulation of targeted antigens

* Down-regulation of co-stimulation ligands
(ICAM1, ICOSL...)

Up-regulation of immune checkpoints
and loss of co-stimulatory receptors

» Up-regulation of immmune checkpoint
Reduced infiltration of solid tumors ligands (PD-L1)

Reduced survival » Resistance to cytotoxicity (membrane
stiffness, lytic molecule inhibitors)
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Challenges currently limiting successful application of CAR-T therapy to solid tumors
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Do CAR receptors mediate optimal cytotoxic activity ?

Experimental
EGFR CAR-T

Clinical
products
BCMA CAR-T
CD19 CAR-T

Emmanuel Donnadieu, Gustave Roussy, Paris
Loic Ysebaert, IUCT-Oncopole, Toulouse
Ludovic Martinet, CRCT, Toulouse




Do CAR receptors mediate optimal cytotoxic activity ?

Experimental TCR vs CAR Analysis of cytotoxic
EGFR CAR-T engagement activity
OKT3

Clinical Flow cytometry High throughput confocal

products microscopy
BCMA CAR-T
CD19 CAR-T

rhEGFR-Fc

Emmanuel Donnadieu, Gustave Roussy, Paris
Loic Ysebaert, IUCT-Oncopole, Toulouse
Ludovic Martinet, CRCT, Toulouse



CAR receptors are suboptimal activators of cytotoxic activity

Cytotoxicity
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CAR receptors are suboptimal activators of cytotoxic activity

Cytotoxicity Adhesion LFA-1 belt formation
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Synapse architecture of CAR-T cells is altered upon CAR engagement
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Suboptimal LFA-1 activation and cytotoxic activity upon CAR stimulation
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Exploiting co-stimulatory receptors to improve CAR-T cell function

Ig super-family TNF-R super-family
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Co-stimulatory receptors of the Ig super-family enhance cytotoxicity in CD8+ T cells
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Unique property of ICOS to promote synaptic spreading

aCD3 + ICAM-1
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Unique property of CD226 to promote LFA-1 belt assembly
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Unique property of CD2 to promote rapid degranulation
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The CAR can « exploit» co-stimulatory receptors to stimulate cytotoxic function

Specific killing

.. (optimal CAR engagement)
Cytotoxicity <0.0001  <0.0001  <0.0001
<0.0001 <0.0001 <0.0001

/ Cytotoxicity \ 807 0.0005 <0.0001 <0.0001 / +aCD2
Q prmsmnnnnns; +qlCOS
Sl S uF : < +aCD226
: > ik . BCMA-Fc — &
= 407 aCD226 0y e .
/ . : * +| alCOS = Antigen
] 5 20- aCD2
P813-GFP 3;3_ . . - Uncoated
2 : :
0+ TRemsEEEEE — oML e
\ CAR-T cells / ‘\
I I | I
0.1 5 25 0 5 10 15 20

Antigen (ug/mL) Time (h)




Ongoing: assessing CAR-T cells equipped with chimeric co-stimulatory receptors

Cytotoxic activity against
multi-resistant cancer cells

CAR-T Cell

Persistence
Cytotoxicity

Memory
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Immune synapse assembly

CD19 CD22

Sylvain Simon z,# Fred Hutch
¥+ Cancer Center




Ongoing: monitoring pre-treatment T cell fithess to predict CAR-T therapy efficacy

Working hypothesis:
The functional properties of the T cells used to generate CAR-T cell products affect treatment efficacy

PBMC - LBCL patients

at apheresis High-content

cell imaging . _ | :
Functional signature o4 o 1 18 25 4

Hazard ratio

Emmanuel Donnadieu Fathia Mami-Chouaib Roch Houot Loic Ysebaert Elodie Gat Marco Ruella Helder Nakaya
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Ongoing: monitoring pre-treatment T cell fithess to predict CAR-T therapy efficacy

Working hypothesis:
The functional properties of the T cells used to generate CAR-T cell products affect treatment efficacy
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cell imaging :
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Identify functional parameters
associated with treatment failure

Predict which patients might not
respond to CAR-T cell therapy

Emmanuel Donnadieu Fathia Mami-Chouaib Roch Houot Loic Ysebaert Elodie Gat Marco Ruella Helder Nakaya
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