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In this study, we would like to propose, for the first time in the world, a susceptibility prediction
model for molecular target therapy of urological cancer based on intratumoral heterogeneity
observed by next-generation imaging "light sheet microscope/expansion microscopy". This year,
we devised and developed a new 3D imaging pipeline using the light sheet microscope as the
technology base: DIIFCO (diagnosing in situ and immuno-fluorescence-labelled cleared onco-
samples ) method, and the research results were accepted in Nature Biomedical Engineering
[Tanaka N (1st & corresp), et al. Nat Biomed Eng 2020 Accepted in principle]. Specifically, by
combining proprietary immunostaining and in situ hybridization methods with the tissue clearing
method, we can achieve high-resolution single cell counts, synchronous protein/RNA expression in
three-dimensional images, while the intact three-dimensional structure of the tumor is maintained.
Further, the DIIFCO method can use preserved cancer tissues after pathological diagnosis, for
example formalin-fixed paraffin-embedded samples, which are standard tissue preservation
methods in biobanks. By the DIIFCO method, the vasculature heterogeneity in the
microenvironment, spatial distribution of the epithelial-mesenchymal transition, and the three-
dimensional structure of the cell niche, including the distance from the blood vessels, are all
visualized at the single cell level in 3D. The details of the "cancer stem cell niche," where cancer
stem cells seem to live in the tumor space, were also revealed. The DIIFCO method may promotes
the use of clinical tissues in elucidating the three-dimensional cancer microenvironment, and a leap
from the bench to the bedside is expected as a new cancer imaging that speeds up the "fusion of
the light sheet microscope and the tissue transparency method" and enables bridging to the clinical
setting.
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Establishment of image pipeline to visualize three—dimensional intratumoral heterogeneity and prediction of drug sensitivity
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In this study, we would like to propose, for the first time in the world, a susceptibility prediction model for molecular target therapy of
urological cancer based on intratumoral heterogeneity observed by next—generation imaging “light sheet microscope/expansion
microscopy” . This year, we devised and developed a new 3D imaging pipeline using the light sheet microscope as the technology base:
DIIFCO (diagnosing in situ and immuno—fluorescence—-labelled cleared onco—samples) method, and the research results were accepted
in Nature Biomedical Engineering [Tanaka N (1st & corresp), et al. Nat Biomed Eng 2020 Accepted in principle]. Specifically, by
combining proprietary immunostaining and in situ hybridization methods with the tissue clearing method, we can achieve high—
resolution single cell counts, synchronous protein/RNA expression in three—dimensional images, while the intact three—dimensional
structure of the tumor is maintained. Further, the DIIFCO method can use preserved cancer tissues after pathological diagnosis, for
example formalin—fixed paraffin—embedded samples, which are standard tissue preservation methods in biobanks. By the DIIFCO
method, the vasculature heterogeneity in the microenvironment, spatial distribution of the epithelial-mesenchymal transition, and the
three—dimensional structure of the cell niche, including the distance from the blood vessels, are all visualized at the single cell level in
3D. The details of the “cancer stem cell niche,” where cancer stem cells seem to live in the tumor space, were also revealed. The
DIIFCO method may promotes the use of clinical tissues in elucidating the three—dimensional cancer microenvironment, and a leap
from the bench to the bedside is expected as a new cancer imaging that speeds up the “fusion of the light sheet microscope and the
tissue transparency method” and enables bridging to the clinical setting.
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