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In this study, we are going to develop "high contents imaging cell sorter", which can isolate
heterogeneous tumor cell population from three-dimensional culture in photodegradable
hydrogels by morphology and fluorescent label as an indicator. We are going to use this system
for separation of heterogeneous cell populations from mouse carcinogenesis model or human
clinical specimens.

In this fiscal year, we have developed cell separation technologies such as culture substrate,
image analysis, and separation protocol. We have also completed the design of hardware and
software of cell separation equipment. In preparation for future clinical research after the
completion of the cell separation equipment, we have also developed procedures and protocols for
cell separation from clinical specimens.

Shinji Sugiura (Biotechnology Research Institute for Drug Discovery, National Institute of
Advanced Industrial Science and Technology (AIST)) and Michihiro Mutoh (Epidemiology and
Prevention Division, National Cancer Center) have studied on culture substrate and culture
conditions. Sugiura et al., examined the hardness of the gel, the composition of the
macromolecules constituting the hydrogels, and the growth factors to be added to the culture
solution. Sugiura et al., examined the culture condition using several kinds of cell lines and
determined the composition recipe. Mutoh et al. examined the medium composition and additives
using mouse adenoma cells. Mutoh et al. found culture conditions enabling three-dimensional
culture of mouse adenoma cells in the photodegradable hydrogel.

Ryuji Kato (Graduate School of Pharmaceutical Sciences, Nagoya University) have studied
on image analysis. Kato et al. developed an image-based discrimination algorithm for cancer cell
aggregates from normal cells using an established mouse gastric cancer cell model. We succeeded
in developing an algorithm that can discriminate cancer cells and normal cells at 82% to 92%
after 4 days of culture in the photodegradable hydrogels.

Masumi Yanagisawa (Engineering System Co., Ltd.) has worked on development of a cell
separation system. Yanagisawa et al. designed the cell separation system based on the 3D
imaging cell sorter that we have developed in 2014. In this study, we have adopted fluorescence
imaging and analysis function and going to develop high contents imaging cell sorter, an
apparatus for automatically isolating fluorescently labeled cancer cells under two and three
dimensional culture. In this year, Yanagisawa et al., completed design of hardware and software
and purchase of materials that are required to manufacture the high contents imaging cell sorter.

Hirofumi Matsui (Faculty of Medicine, University of Tsukuba) established cells derived from
a mouse cancer model. Matsui et al. prepared frozen stocks in order to verify the effectiveness of
cell separation method. In addition, Matsui et al. applied a clinical study for ethical committee in
Tsukuba University to prove the effectiveness of cell separation method from human clinical

specimen.
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