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Overview of the presentation

Tumor slices: History
Tumor slices: Study of the interactions between T 
cells and the TME
Tumor slices: Testing for CAR T cell efficacy and 
safety



2D in vitro models to image T cells

Negulescu et al. Immunity 1996
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T

Grakoui et al. Science 1999

1990-2000



Imaging immune cells in intact organs
2002

Miller et al. Science 2022



 Motility
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 Localization
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imaging of T cells in murine lymph node slices

Asperti-Boursin et al. J Exp Med 2007
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Monitoring T cell activity in human tumor slices

T cells Stroma Tumor

1 image / 20 sec. 20 min

Human lung tumor slice

  T cell migration is constrained to the stroma
Salmon et al, J clin Invest, 2012



Obstacles to T cell migration and interaction with tumor cells



Collagen I Tumor cells CD3

100 µm

Dense matrix fibers prevent T cells from reaching 
tumor cells

Human pulmonary tumor

  In human lung tumors T cells are sequestred in the stroma

Salmon et al, J clin Invest, 2012
Bougherara et al, Front Immunol, 2015



Overcoming a dense stroma: Targeting the tumor ECM

Peranzoni et al, Cell Mol Life Sci, 2013



T cellsCollagen Tumor cells

control collagenase

Collagenase enhances the number of T cells in contact with 
tumor cells

Salmon et al, J clin Invest, 2012



Macrophages are enriched in the tumor stroma of lung 
tumors

Tumor cells CD206 macrophages

Human pulmonary tumor



Tumor cells CD206 macrophage CD8 T cells

Stable interactions between CD206+ macrophages and 
CD8+ T cells
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Human pulmonary tumor



Macrophages depletion increases T cell motility
 Tumor cells CD8 T cells macrophages

CTRL PLX3397

PLX3397: Tyrosine kinase inhibitor of the colony-stimulating factor-1 receptor (CSF1R).

Ctrl Macrophage-depletion (PLX3397) 

Peranzoni et al, PNAS, 2018



CAR T cell therapy

Biorender
 CAR T cells are effective in certain types of B cell 

malignancies but not yet in solid tumors 



A huge number of T cell products to be tested 



Monitoring CAR T cell activity in human tumor slices

Distribution / Migration 

Time Min Hours Days
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Human lung tumor slice
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Irena Rajnpreht’s poster

TME remodeling



HLA-G: A tumor associated antigen

Anna et al. JITC. 2021

HLA-G CAR TNT



Testing the efficacy of HLA-G CAR T in renal cell 
carcinomas

hRCC38hRCC35hRCC27
HLA-G

Espie et al. Unpublished



Impact of CAR T cells on the tumor microenvironment

20h

HLA-G CAR T cells reprogram the TME through IFNγ secretion, 

CAR T cells vs non-transduced T cells

Co-culture 24hrs
Bulk RNA analysis (nanostring)

Espie et al. Unpublished

Renal tumor



Impact of CAR T cells on tumor cells

20h

HLA-G CAR T cells reprogram certain types of renal tumor cells 

Co-culture 24hrs
scRNAseq (10x genomics)

Espie et al. Unpublished
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Toxicities induced by CAR T cells

Tumor cells

Healthy cells
Destruction of healthy cells that express the target

On-target off-tumor

Insertional 
mutagenesis

On-Target Off-Tumor

On-Target On-TumorCytokine 
Release 

Syndrome

Neurotoxicity

LymphodepletionCross-
Reactivity



Potential risks of on-target off-tumor toxicity

Molecular Therapy 2010

Flugel et al., Nat. Rev. Clin. Oncol. 2023



 Not sufficient to prove that CAR recognition will have deleterious 
effects

Tools to assess target antigen expression in human 
cells and tissues



A preclinical platform that allows maintenance of intact fresh human tissues to assess on-target 
off-tumor toxicity of CAR T cells

Healthy tissue

Embedding Slicing

CAR-T cells

Plating of CAR-T 
cells

Imaging :

Time Minutes Hours

Activation Cytokine release Cytotoxicity

Co-culture : Cytokine 
secretion

Hôpital Cochin
ALIFANO Marco 
BURRONI Barbara
DAMOTTE Diane
LUPO-MANSUET 
Audrey

Calcium response

Testing CAR T cell reactivity against healthy tissues



Healthy lungs contains few low-expressing HER2+ cells
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High affinity HER2 CAR-T generate a stronger response than low affinity HER2 CAR-T
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HER-2 CAR-T activity in lung slices

Machado et al. Unpublished



The tissue slice assay: a new model to test/predict the 
safety/efficacy of engineered T cells

Advantages Preserved tumor organisation
  Short generation time
  Good access to the content of the tissue
  Amenable to imaging microscopy   

Limitations  Possible loss of important components during slicing, O2…
  Difficult to maintain several days in culture 
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