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he recent advances in the field of Immuno-oncology has led to unprecedented clinical outcomes for several

cancer patients and to the approval of CD19CAR cell based therapies both in the EU and the USA. In the
clinical setting, gene delivery of CD19 Chimeric Antigen Receptors (CARs) in patient derived T-cells, has been
achieved predominantly by the use of gamma-retroviral or lentiviral vectors. Despite their vast use in the field,
these vectors however possess potential threat for patients due to the random integration events in the human
genome and the possibility of mutagenesis. To address the safety issues in the delivery of CART cell therapies, we
employed a spumaviral vector, namely Foamy Virus (FV) that has been credited with having safer properties for the
host genome in gene therapy (3, 4). We used an FV vector to clone our CD19CAR cassette under the control of a
human EF-1alpha promoter (FVCD19CAR). Peripheral blood was obtained from normal donors and T-cells were
subsequently isolated from the bufty coat using magnetic beads. T-cells were transduced with our FVCD19CAR
expressing vector and expanded for 1-2 weeks under cytokine stimulation before functional testing. RNA was
extracted from FVCD19CART cells and the CD19CAR expression was verified by RT-PCR. We demonstrate the
transduction of T-cells using FV-GFP vectors by flow cytometry. Functional evaluation of CART cells was performed
in co-incubation assays with relevant CD19 expressing target cell line (Raji). CART cell activation was confirmed by
a marked increase in cytokine levels as detected by Elisa in co-incubation assays. Moreover, we show increased cell
death in FVCD19CART co-incubation assays compared to the control FV-GFP and non-transduced T-cells. Overall,
our results indicate the feasibility of engineering safer CD19CART cells that retain their activation and in vitro tumor
cell killing properties and could potentially be used as alternative vehicle for gene delivery.
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