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1 INTRODUCTION

Developing immuno-oncology therapeutics is a challenging area given the complexities of the tumor
microenvironment (TME). The TME is a complex network, consisting of the tumor, blood vessels, stromal
and immune cells, and soluble factors. It is now well known that the immune system plays a significant
role in combating tumor growth, and many studies have associated raised immune infiltrate with
beneficial outcome in suppression of cancer growth. Hence it is critical to test novel immuno-modulators
in assays involving multiple cell types to assess interactions, to understand the mechanism of action
(MOA) and identify biomarkers before moving into the clinic.

3 In  v i t ro  ant ibody va l idat ion
Rituximab, a monoclonal antibody against CD20, is mainstay in the therapy for a broad variety of B-cell
malignancies. Its MOA is not fully understood as direct signalling, complement dependent cellular
cytotoxicity and antibody dependent cellular cytotoxicity (ADCC) all seem to have an impact. To elucidate
the share and effect each of those mechanism has, we tested Rituximab in our immuno-oncology
translational platform.

In order to exploit the complex tumour microenvironment, immunoreactivity in a multitude of cell-based
assays is required to predict mode of action (MOA), pharmacodynamics, and efficacy downstream. We
have developed an integrated approach starting with single cell and co-culture cell-based assays in 2D
and 3D formats, followed by an in vivo set-up based on humanized mice to monitor an
immunotherapeutic’s interaction with specific cell types such as T cells including CART cells, natural
killer cells, macrophages, dendritic cells, neutrophils, and fibroblasts.

4 In  v ivo ant ibody va l idat ion
The results from our in vitro screen were validated in a xenograft in vivo system in the presence and
absence of human immune cells. Three cell line derived xenografts and one PDX were tested in vivo in
immunocompromised mice subcutaneously. The presence of human immune cells enhanced the
antitumoral activity of Rituximab markedly, although the targeted effect of Rituximab induced already a
significant prolongation in the overall survival (p< 0.005; Log-rank (Mantel-Cox) test).

Over the last 30 years IO has progressed considerably with approvals for the use of various IO
therapeutics including vaccines, cytokines, tumor-directed monoclonal antibodies, immune checkpoint
inhibitors as well as Chimeric antigen receptor (CAR) and T cell receptor (TCR) engineered T cell
therapies. Comprehensive characterization of novel IO compounds using a multitude of such in vitro and
in vivo assays is essential to provide insights and understanding of the detailed mechanism of action and
identify potential toxicity issues to ultimately improve translation to the clinic.

Together with the emerging breath and depth of various immunotherapeutic approaches, the number of
validated and predictive in vitro and in vivo platforms will rise. Input from different disciplines beyond
pharmacology and biology will be incremental to achieve this goal and contributions from physics, image
analysis, bioinformatics and engineering will be essential to speed up platform development to develop
innovative compounds for the benefit of patients.

5 CONCLUSION & PERSPECTIVES
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Figure 2. Workflow enabled by Charles River’s translationally focused immuno-oncology platform

Figure 1. Cell based assays at Charles River

2 In  v i t ro  CAR-T assessment
Our immuno-oncology platform was utilized to assess efficacy, bystander effects and off-
target toxicity of a CD19 CAR-T cell therapy. In vitro assays for efficacy involved co-culture of
the CAR-T cells with a non-target expressing cells and mid to high target antigen expressing
cells, where T cell activation and cell death of both target cell types was quantified.
Bystander effect can be assessed by co-culturing CAR-T cells with a mixture of negative and
positive cells.

Figure 3. CD19 CAR-T cells or untransduced T cells (control), were co-cultured with fluorescence
labelled cell lines exhibiting an absence of CD19 expression: Jurkat cells (Neg control) and exhibiting
high CD19 expression: RS4 (Pos control). The co-culture with untransduced T cells shows clear
absence of T-cell mediated killing. In the presence of CD19 CAR-T cells the Pos control cells are
diminished by 94%, whereas the Neg control cells remain untouched indicating CD19 specific killing.
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control vehicle
Rituximab 100 mg/kg/d iv
Rituximab  100 mg/kg/d iv + PBMC

Figure x. 5x106 tumor cells (or tumor fragments for 2972) were
injected subcu in immune compromised mice. Treatment started
when median tumor volume was 100 mm³ per group (n= 6-10 per
group). 5x106 PBMC were injected on the first treatment day. Rtx
was injected i.v twice per week for two weeks.

Figure 4. Measurement of ADCC
using Ramos leukemia cells.
Fluorescent images of Ramos B
lymphocytes expressing NucLight
Green® nuclear marker in the
presence of immune cells, either
untreated or in the presence of IL-2
(10 ng/ml) & IL-12 (10 ng/mL) or
Rituxan (0.08 ng/mL – 500 ng/mL).
Cytotoxicity was quantified based
on the loss of green fluorescent
intensity.
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