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2 Repeated  ant igen s t imula t ion  (RAS)1 Int roduct ion

In early-stage development (pre-clinical research), the use of in vivo
animal models has presented significant hurdles in translatability of cell
therapies. As a result, the establishment of high-quality in vitro efficacy
and safety studies to foster the development of such therapies has
become critical. The purpose of this study is to show a number of in vitro
efficacy experiments aimed at determining cell therapy activity, specificity
and potency using an anti-HER2 CAR-T as a model system.

To assess therapeutic activity, a proof of concept (PoC) study must be in
place in which the therapy is tested for its ability to kill a reactive control
cell line. Activity tests can be used to aid in defining disease indications
(including a panel of cell lines or primary material) and importantly, to aid
lead optimization. Especially for cell therapies, activity experiments
should be combined with “cellular fitness” tests, which are able to
determine a therapy’s ability to expand and persist following serial rounds
of tumor challenges.

Abstract ID # 294  

Three-way co-cu l ture3
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Fig 3. Quantification of CAR-T cell mediated
cytotoxicity. CAR-T cells were co-cultured with
cell lines expressing high levels of the target
antigen HER2 (ZR-75-30) or lacking the
expression of the target antigen HER2 (MDA-
MB-468), at four different Effector:Target (E:T)
ratios. After 24h the co-cultured cells were
collected and stained with viability/cell death
dyes (Hoechst/PI) and analyzed by flow
cytometry.

Our platform can generate a robust and essential efficacy data package that
defines and describes a cell therapy’s activity, specificity and potency, and is
applicable to CAR-T cells and other engineered cell therapy approaches. One
lesson learnt the hard way is that the most active and potent drug is not always
the safest; for all cell therapies efficacy and safety will need to be balanced and
taken into consideration during early development and lead optimization.
Having developed this robust in vitro efficacy in addition to our safety platform
(Abstract ID 1373), we keep strengthening our ability to select the best
therapies to further progress to clinic.

Conclus ions & perspect ives

Fig 2. Assessment of CAR-T bystander effect through 3-way co-culture.
CAR-T cells and Untransduced (Untr.) control T cells were co-cultured with HER2 positive and HER2 negative cells
for 24h within one single well; each cell type represented ~30% of the total population. No effect on viability was
observed in response to Untr. T cells, whereas CAR-T cells specifically killed HER2+ cells with no bystander effect
on the HER2 negative cells (similar ratio of CAR-T cells and HER2 negative cells post co-culture).
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Here we have developed an in vitro Repeated Antigen Stimulation (RAS) 
assay to determine “cellular fitness’’ of CAR-T cells.

To determine cell therapy potency, we have used cytotoxicity co-culture
experiments in which different effector-target ratios are tested at different time
points to allow quantification of lower and upper limits of the cellular therapy to
be tested.
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A clear CAR-T dose-dependent and HER-2 specific effect can be observed,
across the various E:T ratios. The upper limit of the therapy might have been
reached with limited difference between 3:1 and 5:1 E:T ratios. The lower limit
of CAR-T functionality should be further explored at a lower ratio than 1:1 e.g.,
0.5:1 or 0.25:1. Toxicity control results validate the assay performance.

Fig 1. Targeted depletion of HER2+ target cells and CAR-T cell expansion over 4 serial rounds of antigen
exposure (co-culture). CAR-T cells and Untr control T cells were co-cultured with the HER2 positive target cells
(ZR-75-30). Every 3- or 4-days following co-culture, the CAR-T and Untr-T cells were harvested, counted and re-
exposed to a fresh tumor cell monolayer at original E:T ratio. Cytotoxic ability (A) and expansion potential (B) were
assessed over a 2-week period. In (A) Images were taken after CAR-T were harvested and washed off. Donor 2
(50% Transduction efficiency) showed a less persistent cytotoxicity and expansion abilities than Donor 4 (80%
Transduction efficiency), reflecting a faster exhaustion profile. The principle of this assay can be applied to different
cell-therapy approaches already in the lead-optimization phase.
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Effector cells were incubated with positive and negative control target cells in
order to determine specificity under activating cellular conditions.
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