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We have developed basic technologies to solve potential problems for applying single
cell analysis to clinical applications like in-vitro diagnostics and clinical test.
Our target is to develop a device and a method to enable the diagnostics and tests
to detect a change in small population in hetercgeneous tissue samples or blood
samples. To this end, we developed a novel device (Vertical Flow Array Chip: VFAC)
for preparing samples for next generation sequencers. We alsc developed a statistical
a method to select highly reliable subgroups of cells for high quality diagnostics
based on purified subgroups of the sample. We also developed a novel sampling
technique based on laser induced lysis from FFPE section. The technique may be useful
tc analyze mechanism of function of the biomarkers based on single cell analysis

Results and conclusions for the development issues are following. As for the
development of the device for high sensitive and high throughput single cell znalysis,
we evaluated the basic performance of the VFAC for calibrated mRNA samples.

(1) The developed method based on VFACs enables as high sensitive gene expression
analysis as 10 copies per micro—chamber.

(2) Efficiency of the sample preparation from mRNA was 48 % for the sample with more

than 10 copies of mRNA in the individual micro—chambers on VFACs.

These results show that VFACs enable high sensitive single cell analysis.




Next we have evaluated the throughput of the method based on VFACs.
(1} A Flow—cell device integrated with VFACs reduce the cost of reagents and izbor
costs more than 50 times.
(2) YFACs demonstrated that the high throughput data acgquisitions of arcund
2000~single-cells from 2580 cells of cell line (THPL).
(33 It was possible to acquire data for low—expressed genes less than 100 copies
per cells.
These results show that VFACs have capability of high throughput and high sensitive
analysis. .
Nest, we have developed novel statistical index called pg-value for evaluating
reliability of clusters based on single—cell data
(1) The pg-value can indicate optimum number of clusters under the given
measurement noise level.
(2)  The pg—value can indicate optimum number of clusters under controlliing false
positive rate.
(3) The pg-value varies continuocusly for the continuous changes of number of
data, noise level and distances between clusters.

{4y  The pg-values for the sample composed of undifferentiated cells and
differentiated cells indicate two clusters as most reliable grouping, which is quite
reasonable.

These results show that pg-value is appropriate to evaluate the reliability of
clusters.

Finally, we developed novel method of sampling mENA from single cells in the FFPE
section based on laser induced lysis. RT—gPCR data and RNA-seq data indicates that
the sampling is possible by using the developed method.




