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In multicellular organisms, individual cells do not exist independently, but rather, they cooperate with
surrounding cells and extracellular components to perform their functions. There is a deep relationship between the
spatial positioning of these cells and their functions as cells and tissues. Recent advances in single cell analysis
technology have made it possible to reveal the diversity of gene expression in individual cells. Just as there is diversity
in cellular and tissue morphology, there is diversity and heterogeneity in gene expression. This means that heterogeneous
cells play a biological and physiological role through complex interactions in spatially controlled tissues. In other words,
spatial information is essential for a better understanding of gene expression information in tissues and organs.

We have been considering that a comprehensive understanding of gene expression information at the single
cell level or at the microtissue level consisting of dozens of cells, coupled with spatial information, would be useful in
understanding pathological conditions and drug discovery research, such as understanding the regulatory mechanisms
of drug resistance and searching for specific marker genes in diseases. In this project, we provided "support" for research
aimed at the integrated understanding of basic life phenomena and the identification and validation of drug targets with
high clinical utility. Specifically, we provided support for single-cell transcriptome analysis, which has been developed
by the principal investigators and co-investigators at Waseda University and Wakayama Medical University, and
microtissue transcriptome analysis, which has been developed by Waseda University. In addition to this, support for
microbial one-cell genome analysis, in which cells are enclosed in microdroplets and lysed and genome amplification
is performed within the droplets, was added to the menu in 2019.

In addition, as part of the "advancement" research, we promoted the development of a device for high-speed
micro-tissue sampling while observing biological tissues under a microscope, and the construction of an infrastructure
for comprehensive information analysis based on RNA-seq and spatial information. The microtissue collection device
is capable of collecting microtissues containing several dozen cells into a sample tube for conducting reactions. In this
project, we expanded the scope of analysis to include not only mRNA and genomic DNA but also proteins and
metabolites contained in microtissues, and worked on the construction and application of the flow in conjunction with
the support project. In addition, the development of technology for genome analysis of RNA viruses at the single-particle
level by integrating our microfluidic devices and trace RNA-seq technology was also promoted as an additional research

item after the expansion of new coronaviruses.



