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Realization of common platform technology, facilities, and equipment

that creates innovative knowledge and products

Development of an automatic sample pretreatment device to accelerate

quantitative and phenotypic analysis at single-cell resolution

Project Leader : Yoshihiro IZUMI, Associate Professor,

Medical Institute of Bioregulation, Kyushu University

R&D Team : Niigata University, YODAKA Co., Ltd.

Summary :

With the development of next-generation sequencing (NGS)
techniques, NGS-based genomic, transcriptomic, and epigenomic
analyses are now increasingly focused on the characterization of
individual cells. However, single cell analysis of proteins and
metabolites is still in the early stages of development.

We have been developing a single-cell proteome/metabolome
analysis (molecular and phenotypic analysis) system that combines
our unique technologies. In the present system, there were
problems from the viewpoint of "quantification" and "throughput".
Therefore, in order to solve the above problems, we will work on
"the development of a trace sample preparation method in a
microchamber well plate using a single-cell picking device" and the
development of a trace sample automatic introduction method into
nano-liquid chromatography tandem mass spectrometry (nano-
LC/MS/MS)". Furthermore, we will verify the usefulness and
practicality of the analytical system developed through applied
research.

Challenges of current analytical system:

Improvement of "throughput” and "quantification”

[ @ Single-cell picking |

Single-cell picking device that can rapidly isciate
2 targel cells under @ microscope

Automation
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% = Development of a single cell sample preparation
Ay Mmethod with low sample loss that links cell
E recovery and sampée preparation in @ microspace
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3 High-sensitivity quantitative proteome/metabolome analyses using an
autosampler that introduces the entire amount of a small amount of sample
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Detection sensitivity: 0.1~100 amol

Quantitative and phenotypic analysis at single-cell resolution

® Development of a highly practical single-cell analysis system with improved
quantitative accuracy and throughput
® Aim to achieva 20 samples per day by quadrupling the throughput




