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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Development of therapeutic method against adult T cell leukemia using sugar chain

binding single-chain variable fragment antibody

Name: Seigo Tateo

This thesis mainly described the development of therapeutic method against adult T cell
leukemia (ATL) using a single-chain variable fragment antibody (scFv) which binds to ATL cell
surface sugar chain.

Chapter 1 summarizes the treatment methods for ATL including recent treatment approaches.
The treatment strategies of ATL vary depending on the pathology. In the case of pathologies that
require treatment, existing treatments have side effects. Thus, novel therapeutic methods which
are more effective and have low side effects are required.

Chapter 2, investigated the efficiency of photodynamic therapy (PDT) using the scFv
immobilized fluorescent nanoparticles (scFv-FNPs) against ATL. First, 5 kinds of scFv-FNPs in
which different numbers of scFv immobilized were prepared, and their aggregation and
fluorescence properties were analyzed. Then, cell-binding analysis was performed using ATL
cell lines, and the clustering effect of scFv on FNPs was evaluated. Next, the reactive oxygen
species producing ability of scFv-FNPs was examined. Finally, the PDT effect of scFv-FNPs was
demonstrated against ATL cells.

In Chapter 3, evaluated the cell immunotherapeutic effect of chimeric antigen receptor modified
natural killer (CAR-NK) cells against ATL. First, NK-92 MI cells were transduced with the CAR
gene which was genetically incorporated scFv that binds to ATL cell surface sugar chains using
lentiviral vector systems. The CAR-NK cells were separated and collected using a cell sorter.
Next, CAR expression in the CAR-NK cells was analyzed using western blotting analysis and
flow cytometry analysis. Then, the cytotoxicity of CAR-NK cells against ATL cell lines and ATL
patient derived peripheral blood mononuclear cells was investigated. Finally, in vivo experiment
demonstrated the antitumor activity of CAR-NK cells using ATL xenograft model mice.

In Chapter 4 discusses the efficacy of the two treatments examined in this thesis. In the
investigation of PDT using scFv-FNPs, it could be useful for photosensitizer, but the usage was
limited to ATL cells which highly expressed carbohydrate antigens of scFv. In the investigation
of CAR-NK therapy, CAR-NK cells showed cell-killing activity against not only ATL cell lines
but also in patient-derived ATL cells, suggesting that the cell immunotherapy using CAR-NK
cells will be efficacy for the treatment method for ATL.



