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The quality control of regenerative medicine products is essential for guarantee its safety and
efficacy. However, quality control tests need not only a large amount of final products, but
extensive time, effort and expense. Ochiya Group (National Cnancer Center Japan) established
a method of quality control for human adipose-derived mesenchymal stem cells (hAD-MSCs)
using exosomal miRNAs in cell culture supernatant. We identified three exosomal miRNAs that
decrease their expression along with the progression of cell senescence. In this study, cellular
senescence of hAD-MSC was induced by serial passages. We conducted the microarray analysis
of exosomal miRNA at the passage number 4, 6 and 11. In accordance with microarray data, the
three miRNAs were down-regulated correlate with cellular senescence. Additionally, we
confirmed the down-regulation of these microRNAs using real-time PCR. Finally, we proposed
that three microRNAs as a new quality control marker using a small amount of culture
supernatant.

Besides, in collaboration with Rohto Pharmaceutical Co. Ltd. which is a member of this research
project, Ochiya group also confirmed that hAD-MSC have therapeutic potential against liver
failure in mouse model such as acute hepatitis, cirrhosis and NASH. Furthermore, we
demonstrated that hepatoprotective effects of hAD-MSCs against hepatitis were significantly

dependent on their secretory capacity of exosomes.

There are accumulating evidence that hAD-MSC home to injured organ, and exhibit a
therapeutic effect through paracrine effect and exosome secretion. We expected that genome
analyzer such as digital PCR and RNA-sequencing would be useful to investigate more detailed
mechanisms of regenerative medicine. Ishikawa Group (Tokyo Medical and Dental University)
performed digital PCR analysis to absolutely quantitatively analyze kinetics of the in vivo
distribution of hAD-MSC after administration in mouse. For the quantitative analysis, genomic
DNAs purified from a mouse tissue were used as a template for the digital PCR analysis and the
ratio of human cells relative to mouse cells were quantified using primers that distinguish
human and mouse cells. In the current study, we administered hAD-MSCs intravenously and
extracted their organs at 6, 24 and 48 hours in mice with or without hepatitis. As a result, the
digital PCR was able to detect absolutely human genome from liver at 6, 24 and 48 hours after
1.v. injection of hAD-MSCs in both normal and hepatitis mice. These results suggest that dPCR

is a promising alternative for analyzing kinetics of hAD-MSCs in mouse. Ishikawa Group
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confirmed that the ratio of human cells peaked at 24 hours after administration and then
decreased afterwards. These data exhibit that there were 10 times more human cells in
damaged liver compared to normal liver. Therefore, homing phenomenon was observed
quantatively using digital PCR.

Furthermore, they also analyzed human gene expression in the mouse liver damage model
which was treated with hAD-MSCs. Massive parallel sequencing successfully identified several
secreted proteins that were specifically induced in hAD-MSCs in the microenvironments of

mouse damaged liver.
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Ishikawa Group (Tokyo Medical and Dental University) performed digital PCR analysis to
quantitatively analyze kinetics of the in vivo distribution of hAD-MSC after administration. For
the quantitative analysis, genomic DNAs purified from a mouse tissue were used as a template
for the digital PCR analysis and the ratio of human cells relative to mouse cells were quantified
using primers that distinguish human and mouse cells. As a result, Ishikawa Group found that
the ratio of human cells peaked at 24 hours after administration and then decreased afterwards.
They also found that there were 10 times more human cells in damaged liver compared to
normal liver. They also analyzed human gene expression in the mouse liver damage model which
was treated with hAD-MSCs. Massive parallel sequencing successfully identified several
secreted proteins that were specifically induced in hAD-MSCs in the microenvironments of

mouse damaged liver.
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