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#&) Application of tissue clearing technology for preclinical study,
development of image data management system, and diagnostic system by deep learning
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assessment of clinical gastrointestinal specimen.
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Our project aims to develop Ultra-high-speed three-dimensional (3D) image analysis system
by Artificial Intelligence (AI) using 3D image of optical cleared tissue for advanced diagnostic imaging
in clinical histopathological assessment and drug discovery. We develop a prototype device of
automatic tissue clearing and imaging system, and complete prototype program of 3D image
analyzing system.

In this fiscal year, we established our research framework for efficient acquisition of high
quality imaging data by setting up the same confocal laser microscopy in 3 sites, The University of
Tokyo, Eisai Co., Ltd. and KAN Research Institute, Inc. This microscopy is going to be developed as
a prototype of imaging system in The University of Tokyo.

In order to improve tissue clearing technology “LUCID”, we found optimal delipidation
condition using animal tissue. Since combination of delipidation and antigen retrieval method
improved imaging depth by using two-photon microscopy, we tentatively defined this condition as
optimal staining method. Eisai and KAN made transparent samples of mouse colon cancer model
and acquired more than 20 fields of z-stack images in the tumor and normal tissue. These images
were analyzed by Al

Development of a Al-based diagnostic system has been started by using image data taken in
this project. More than 6000 of 2D images from mouse colon cancer model were used to evaluate

performances of two deep learning algorithms. Both algorithms demonstrated 98~99% accuracy.
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This results suggest that these algorithms are useful for analysis of tissue/pathological images.
Furthermore, we have stared evaluation of 3D image analysis.

For efficient image data management system, we defined requirements of the system that
can manage and store image data and sample information.

We also started to apply tissue clearing technology for histopathological assessment of
clinical gastrointestinal specimen. By applying of LUCID to stored paraffin-embedded samples, we
successfully acquired 3D images of tumor or normal tissue of esophagus, stomach and colon
endoscopic treatment specimens. We also confirmed LUCID do not to affect HE staining and
immunostaining. It enables to acquire 3D images of clinical samples efficiently by using of stored
precious clinical specimens.

In the development of automated tissue clearing system, we made prototypes of sample
cassette which can be used for tissue clearing as well as the imaging of multiple samples. In order
to develop the multi-sample automatic imaging system, multi-photon microscope was moved next to
the confocal microscope that is being used for the development of prototype system. It enabled us to
compare images acquired by different optical system and to render the development quicker and more
efficient. We acquired an objective lens optimized for "LUCID" from a manufacturer, which resulted
in improved resolution and depth of field. We also started optimization and cost-lowering of the laser
light source aiming at quicker image acquisition and better depth of field.

We made better progress in each research item than planned and thought we’ve gotten off to

a good start in first year.
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