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ABSTRACT & METHODS:

Tumor spheroids (3D tumor cultures) represent interesting models to study cancer treatments. Here, we developed co-culture systems with HT29 tumor cell line as well as primary colon tumor-
derived spheroids to quantify by flow cytometry and live-cell imaging the infiltration, activation and function of immune cells toward tumors.

Monocytes, T and NK cells from donor peripheral blood rapidly infiltrated HT29 spheroids, in which we found increased activated/effector cells compared to outside the spheroids. This infiltration
induced immune-mediated tumor cell apoptosis, and adding of stimulatory cytokine IL-15 enhanced both immune infiltration and activation, leading to increased tumor cell apoptosis and spheroid
destruction.

In these settings, MICA/B is expressed by tumor cells and its ligand NKG2D is engaged on infiltrating cells. We thus used these co-cultures to assess the therapeutic potential of a cytotoxic antibody
specific for MICA/B. Anti-MICA/B strongly increased immune-dependent destruction of tumor spheroid in allogeneic as well as autologous conditions. NK cell infiltration was increased and their Fc
receptors were engaged, advocating for an antibody dependent cell-mediated cytotoxicity process.

Co-cultures of human colorectal tumor spheroid with immune cells

reveal therapeutic potential of anti-MICA/B cytotoxic antibodies

Tristan COURAU1, Mathieu BLERY2, Thomas APARICIO1,3, Matthieu ALLEZ1,3, Lionel LE BOURHIS1

1 U1160 Intestinal Immunity in Inflammation and Cancer, St Louis Hospital, Paris; 2 Innate Pharma, Marseille; 3 Gastroenterology department, St Louis Hospital, Paris

FIGURE 3: IMMUNE ACTIVATION LEADS TO INCREASED TUMOR CELL APOPTOSIS AND SPHEROID DESTRUCTION

Tumor cells apoptosis and spheroid destruction, measured by Incucyte live-imaging (A), macroscopy (B), and FACS (C) after co-culturing CD19-CD14-

sorted PBMCs and HT29 spheroids in the presence or not of IL-15, correlate to immune infiltration and activation described previously.

FIGURE 4: NKG2D-MICA/B PATHWAY IS ENGAGED IN THE ALLOGENEIC CO-CULTURES

Expression of NKG2D by T and NK cells (A) and MICA/B by tumor cells (B)  in the co-cultures, measured respectively by FACS and immunohistochemistry.

FIGURE 5: CYTOTOXIC ANTI-MICA/B ANTIBODY EXERT ANTI-TUMOR EFFECTS IN ALLOGENEIC  CO-CULTURES

CD19-CD14- sorted PBMCs from healthy donors were co-cultured with HT29 spheroids in the presence or not of cytotoxic anti-MICA/B or control isotype antibodies. We measured
spheroid destruction (A), immune infiltration (B and C) and NK cells activation (D) in these settings at 24h and 48h as described previously.

FIGURE 6: CYTOTOXIC ANTI-MICA/B ANTIBODY EXERT ANTI-TUMOR 

EFFECTS IN AUTOLOGOUS COCULTURES

To confirm these observations in a physiological context, we reproduced the last experiment
with primary colon tumor-derived spheroids that we co-cultured with autologous tumor
infiltrating lymphocytes (TILs).

Here, we present the results of spheroid macroscopic measurement at 48h represented in
percentages compared to control condition. A: sph. alone (=100%) vs CC; B: sph. alone
(=100%) vs sph. + isoype/anti-MICA/B (left) or CC (= 100%) vs CC + isoype/anti-MICA/B (right)

FIGURE 2: SPHEROID-INFILTRATED CELLS HAVE AN ACTIVATED PHENOTYPE

(A) Cellular proportions and (B) expression of activation markers by T and NK cells 24h after co-culturing CD19-CD14- sorted PBMCs and HT29
spheroids in the presence or not of IL-15, measured by FACS.

CONCLUSIONS & PERSPECTIVES:

Altogether, we show that co-culturing tumor spheroids with immune cells represent a relevant tool to study tumor-lymphocyte
interactions and testing of immunotherapies, such as anti-MICA/B cytotoxic antibodies.

In allogenic settings, this model can easily be set up with tumor cells lines and healthy donors to test anti-tumor potential of new targets
at the pre-clinical level on human cells.

Autologous settings, meanwhile, can ultimately determine anti-tumor treatments efficacy in physiological conditions and anticipate
treatment resistance in patients.
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FIGURE 1: IMMUNE CELLS INFILTRATE TUMOR SPHEROIDS

(A) Whole PBMCs or (B) CD19-CD14- sorted cells obtained from healthy donors were co-
cultured with HT29 spheroids in the presence or not of IL-15. Cellular infiltration (B) and
proportions (A) were measured by FACS and immunofluorescence (IF).


