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In this project, we will propose a novel prediction model for targeted therapy in human renal cancer
with the high sensitivity/specificity. Based on the intratumoral heterogeneity, we will offer the next-
generation imaging of "light sheet microscopy/expansion microscopy" in three-dimensional views.
In this year, as a technical aspect to achieve this goal, we have developed a new 3D imaging
pipeline DIFCO (diagnosing in situ hybridized and immunolabeled fresh or fixed organs) using a 3D
light sheet microscopy. Indeed, we have successfully achieved 1) the quantification of single-cell
RNA expression level in the cleared tumors, and stratifications of all of single cells distributed in
three-dimensional tumor space; 2) developing a unique computational algorithm to give spatial
distance from all of targeted cells to tumor blood vessels at single-cell level; and 3) visualizing the
heterogeneous peri-vascular niche, for the first time, where cancer stem cells inhabit (Tanaka N
(first & corresp), et al. Nat Biomed Eng 2019 in review). This imaging pipeline could also be applied
to bio-archived tissue samples in the clinic, i.e., paraffin-embedded tumor tissues, fresh-frozen
tumor tissues, tissue-array sections, and organoids, suggesting the possibility of future clinical
applications (Tanaka N, et al. Best poster nomination during the 34th Annual European Association
of Urology congress in Barcelona).

Next, establishing a clinical predictive model for human immunotherapy in renal cancer needs to
cover the intrastromal immune cell diversity and immune response distributed through entire
tumors. Herein we have developed human renal cancer tissue library dataset to enable multi-
layered analyses of tumor immune microenvironment (ethnic permission number: 20180098). This
library is pathologically covering the tumor centers as well as invasive margins, offering an
outstanding research to analyze the immune cell infiltration. It is important in clarifying immune-
based intratumoral heterogeneity. Finally, to develop an image pipeline using an expansion
microscopy with ultra-high resolution, we have established visualizing the intratumoral RNA
heterogeneity with high-throughput and inexpensive in situ hybridization method.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2018000005-20180333

BRZZBAZEMERIRD MU (KOARA)ICEBE M TLWAR OV TUY OEFIER. ThThOEEE, FLFLFHRLRTECREL. TOERMGEFEEELCELST
REENTVET, 5|ACHLE> TR, BEFEELEZETLTIFALEZ L,




The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

2018 4FfE FHERAETS (EAME) wrrrrasss 2SR e T

Zit=) EFERREE B4 BN (B H - EFE)
WRRKE fBEN%E (300 (A) FA
R4 B 2z K4 (338) |Nobuyuki Tanaka

HHIERE (AAFE

SR EBENTY —HERAIRILT A A= NAT 54 DREL EEFIRZ D F B

e (GER)

Establishment of new image pipeline to visualize three—dimensional intratumoral heterogeneity and prediction of drug sensitivity
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In this project, we will propose a novel prediction model for targeted therapy in human renal cancer with the high sensitivity/
specificity. Based on the intratumoral heterogeneity, we will offer the next—generation imaging of “light sheet microscopy/expansion
microscopy” in three—dimensional views. In this year, as a technical aspect to achieve this goal, we have developed a new 3D imaging
pipeline DIFCO (diagnosing in situ hybridized and immunolabeled fresh or fixed organs) using a 3D light sheet microscopy. Indeed, we
have successfully achieved 1) the quantification of single—cell RNA expression level in the cleared tumors, and stratifications of all of
single cells distributed in three—dimensional tumor space; 2) developing a unique computational algorithm to give spatial distance from
all of targeted cells to tumor blood vessels at single—cell level; and 3) visualizing the heterogeneous peri—vascular niche, for the first
time, where cancer stem cells inhabit (Tanaka N (first & corresp), et al. Nat Biomed Eng 2019 in review). This imaging pipeline could
also be applied to bio—archived tissue samples in the clinic, i.e., paraffin—embedded tumor tissues, fresh—frozen tumor tissues, tissue—
array sections, and organoids, suggesting the possibility of future clinical applications (Tanaka N, et al. Best poster nomination during
the 34th Annual European Association of Urology congress in Barcelona).

Next, establishing a clinical predictive model for human immunotherapy in renal cancer needs to cover the intrastromal immune cell
diversity and immune response distributed through entire tumors. Herein we have developed human renal cancer tissue library dataset
to enable multi-layered analyses of tumor immune microenvironment (ethnic permission number: 20180098). This library is
pathologically covering the tumor centers as well as invasive margins, offering an outstanding research to analyze the immune cell
infiltration. It is important in clarifying immune—based intratumoral heterogeneity. Finally, to develop an image pipeline using an
expansion microscopy with ultra—high resolution, we have established visualizing the intratumoral RNA heterogeneity with high—
throughput and inexpensive in situ hybridization method.
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