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Clinical studies of CD19.CAR-T therapy have been conducted in Europe and the US in recent
years for chemotherapy resistant ALL patients. Chimeric antigen receptor (CAR) against CD19-
antigen expressed on the surface of tumor cells is transferred into T cells collected from ALL
patients, cultured and transfused. 80-90% of complete remission rate have
been reported in these studies (NEJM 2013, NEJM 2014, Lancet 2014).

Concerns of the CAR-T cell preparation methods in clinical studies reported in US and EU are
as follows. 1) Potential risk of gene transfer near proto-oncogenes, 2) Requirement of Standard
for Biological Ingredients, 3) Risk of contamination with replication-competent viruses, 4) Large
and strictly controlled facility. A transposon is a short gene sequences that cause rearrangement
of genes that are conserved during evolution. A transposon causes gene rearrangement in a pair
of gene enzyme (transposase) and its specific recognition sequence. Dr. Nakazawa reported the
CAR-T therapy using piggyBac transposon system (non-virus vector system), when he was in
Baylor College of Medicine (Nakazawa et al.Mol Ther, 2011Dec; 19(12):2133-43). Our team
improved the serum-free large-scale T cell culture technology of Nagoya University and achieved
the highest transduction efficiency in the non-viral system; over 50%. We applied three patents
including Achieved the highest transduction efficiency in the non-viral system (over 50%)
(PCT/JP2016/079989).

Luciferase gene-transfected CD19 positive leukemia cells were intravenously injected into
immunodeficient mice (NSG mice), and CD19CAR-T cells or control T cells were intravenously
injected 3 days later. Significant therapeutic effects were observed in mice receiving CD19. CAR-
T cells. Single intravenous toxicity study in NOG mice reveled that no death was observed in any
of the groups and the effect of administration of the test substance on general condition, body
weight, food consumption, hematological examination, blood biochemical examination, urinalysis,
autopsy, organ weight and histopathological examination was not observed. From the test results,
the nontoxic level of CD19.CAR-T was judged to be 1.0 x 108 cells/kg in both males and females.
We prepared for starting the phase 1 clinical trial of CD19.CAR-T therapy for chemotherapy

resistant ALL patients using non-virus vector system.
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