Newly established CAR-T target antigen luciferase reporter cell lines
facilitate CAR-T development

John Foulke, Brian Della Fera, Luping Chen, Zhizhan Gu, Fang Tian
Cell Biology R&D, ATCC, Gaithersburg MD 20877

Abstract

Adoptive T cell therapy has emerged as an exciting new approach for cancer treatment. In this novel
immunotherapy, T cells are genetically modified to fight tumors. Chimeric antigen receptor (CAR)-T cells
have displayed remarkable efficacy in treating malignant cancers, particularly liquid tumors. CAR-T cells
have proven to be a new type of “living” therapeutic by harnessing the patient's immune system to
recognize specific tumor associated antigens and redirect the engineered T cells to more specifically
target tumor cells. Numerous research efforts have been dedicated to developing new CAR structures to
increase the scope of targeted cancers and anti-tumor efficacy. Evaluating the biofunction of CAR-T cells

in vitro often

involves a series of labor-intensive, co-culture experiments and

Immunoassays.

Reproducibility also remains a challenge during the validation of new CAR-T cells due to factors such as
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Figure 2. CAR-T Target cell lines. Flow cytometry analysis was performed to assess the CAR-T target antigen expression levels CD19,
CD20, and Her2 (pink) on the tumor cell lines compared to isotype controls (blue).
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donor-to-donor variation. In this study, we present a panel of luciferase reporter tumor cel

be utilized to examine the function of CAR-T cells. This panel of selected human tumor cell lines naturally
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Figure 1. Characterization of CAR-T target cell lines. (A) Cell morphology of the luciferase expressing cell lines was observed
under microscopy and images were captured via digital camera (scale bar = 100 mm). (B) 2 x 10° cells/mL were seeded into T25
flasks and automated cell counting was used to generate growth curves. (C) Luciferase assay was performed by using Bright-Glo™
(Promega®) Luciferase Assay System and a luminescence plate reader. Data showed a linear correlation between bioluminescence
intensity and cell number. (D) To verify the stability of luciferase expression, the cells were maintained in culture for 30 population
doublings. The luciferase expression was monitored every week by using the luciferase assay.
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fluorescence when treated with CD19 CAR-T, as compared to co-cultures with Mock-CAR-T cells.

Conclusion

The functionally validated luciferase reporter tumor cells exhibit naturally high expression of the target
antigens CD19, CD20, and HERZ2 and are extremely useful for testing CAR-T activity.
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