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(Support)

In this project, we aimed to support the gene expression analysis with next generation DNA sequencer by
using "single-cell RNA-seq technology”. Specifically, cDNA libraries were prepared from received single cell
samples, and comprehensive gene expression analysis by RNA-seq was carried out, and in total, 19 support
analysis requests were accepted over 3 years. With regard to 12 of them, they were the request for total
supporting from sample preparation including sequence in region A (RIKEN team) to analysis, and the other 4
requests were support contents including analyzes according to individual demands. Examples of accepted
samples include biological tissues including tumor cells, immune cells, adult stem cells, and
differentiation-regulated stem cells, which are important issues for regenerative medicine and drug discovery.
Two requests were withdrawn due to the task required for client's sample preparation, but 17 other cases
completed support during the period. Even after the support is completed, follow-up of analysis and exchange
of information are continued according to the client's request, and five of them are continuing research as
collaborative research. As the sample preparation robot system could be established early by advanced

research, the number of treated cells greatly exceeded the original schedule and became 2300 cells or more.
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Based on the above, we considered that we were able to fully accomplish the purposes stated as support.
(Advanced research)

In the advanced research project, we have developed technologies to automate the sample preparation process
for single-cell gene expression analysis, which has been carried out by manual so far. We installed a unique
program in a commercially available automatic dispensing robot system and constructed a system for
preparing amplified cDNA libraries simultaneously from 96 single cell samples in parallel. A cell tag was
introduced into this cDNA library, enabling collective sequencing of 96 samples. We were able to advance the
support project with this system. In addition, we realized that clients really required for sample collection
technique which can be utilized for abroad specimens including floating cells, adherent cells, and tissues. To
address these demands, we developed a system with a mechanism which can isolate single cells or
micro-dissections. In this machine, we can observe the target cell and tissue area and select the area for sample
collection with the developed software. The cells were isolated with a needle and collect them one after
another on the well plate. In addition, the collection position was memorized, and it was designed to be able to
correlate data with sampling place. We analyzed frozen tissue samples and conducted spatial gene expression
analysis of mouse brain tissue and cancer tissue. From the mouse brain tissue, we could detect the site-specific
gene expression. The gene expression of each minute tissue region having a diameter of 100 micrometers and
a thickness of 10 to 20 micrometers. The present system can continuously collect 48 sites at a rate of 5 seconds
per collection, and it became possible to collect microstructures in a short time without deterioration of
samples. This system would be a useful tool for spatial gene expression analysis of various tissues toward
understanding the tissue function at high-resolution. Based on the above results, we believe that we achieved

the goals set forth in this project as advanced research.
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