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The goal of this project is to establish clinical-grade cell processing methods of novel CAR-T cells
developed by Dr. Tamada at Yamaguchi University, a principal investigator of this study, and to
facilitate clinical application. Recently, T cells expressing CAR (Chimeric Antigen Receptor)
against tumor cells have been actively developed in the world, because of its potential as cutting-
edge cancer immunotherapy. We have discovered that CAR-T cells expressing interleukin-7 (IL-
7) and CCL19, immune-regulatory cytokine and chemokine, simultaneously (referred to as 7x19
CAR-T cells hereafter) induce potent therapeutic effects against solid tumors (the patent of this
finding was already applied). In this project, large-scale cell culture methods required for clinical-
grade production of 7x19 CAR-T cells will be explored, and then applied for automated cell
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processing system. Specifically, we aim at following goals: 1) large-scale cell culture methods of
CAR-T cells (final production level >3x108 cells), 2) transduction efficacy of CAR over 50%, 3)
development of appropriate procedures using automated cell culture device.

To achieve these goals, we optimized cell culture conditions using CliniMACS Prodigy, an
automated cell culture device manufactured by Miltenyi. Cell culture process to generate CAR-T
cells consists of 3 steps, i.e. initial stimulation of T cells for their activation, culture for gene
transduction, and expansion of gene-transduced T cells. Therefore, we optimized these steps
individually by modifying the stimulation methods, culture conditions, and culture period. In
addition, methods of gene transduction were compared between those using recombinant
fibronectin with pre-coating and amphiphilic peptides without pre-coating. As a result of 5
experiments with various conditions, 1.6-9.3x108 total culture cells, 30-65% transduction efficacy
of CAR gene, and 1.0-4.9x108 CAR-T cells were obtained as a final product when initially stating
with 5.4-9.9x107 PBMC. Under the best condition, we obtained 4.9x108 CAR-T cells with 53%
gene-transduction efficacy, thus fulfilling our goals at least in part. However, following points
remain to be clarified; 1) whether similar efficacy of large-scale cell culture and gene transduction
can be achieved in various donor PBMC, 2) whether procedures of gene transduction can be
executed under completely closed GMP culture condition, 3) whether immunological functions of
CAR-T cells induced by large-scale culture are intact and equivalent to those induced by the
regular culture method. In particular, CAR-T cells induced by large-scale, automated culture
method showed a tendency of impaired tumor killing activity compared to those induced by small-
scale, non-automated methods. These results thus suggest a necessity of further modification and
improvement of culture conditions. In the next year, we will perform further experiments to

address these issues.
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