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Cell Stocks

The final goal of this project is allogeneic transplantation of periodontal ligament-derived
multipotent mesenchymal stromal cells (PDL-MSCs) for periodontal reconstruction. Previous
studies showed MSCs isolated from young healthy donors are superior to others, therefore, the age
of donors was limited less than 25 years old. Extracted teeth were collected in Tokyo Women’s
Medical University Hospital, and periodontal ligament tissues of each tooth was dissected,
respectively. Then, MSCs were isolated, cultured, and stocked at Passage 3, as master cell banks
(MCBs), respectively. In this financial year, 7 MCBs were established as planned.

Configuration of the cellular product

MCBs were thawed and cultured to construct working cell banks (WCBs) at Passage 5. WCBs
were further cultured to make the final product on the temperature responsive culture dishes. Three
layered MSC sheets were fabricated and packed in the original 1st package. This package is further
packed in the 2nd package and the 3rd package for stable transportation.

Investigation of nucleotide sequences and efficacy evaluation

We analyzed the next-generation sequencing data of PDL-MSCs (owned by Tokyo Women’s
Medical University), other MSCs (in a database), and ES cells (in a database) and chose the
MSC-specific marker genes and genes preferentially expressed in healthy and proliferative cell line
for efficacy evaluation. These genes will be used in clinical trial for choosing PDL-MSCs that are
more effective for regenerative therapy.

Development of computational pipeline of butch jobs for safety and efficacy evaluation using
next-generation sequencing technology

To evaluate the microbial contamination of cell sheet products, we analyzed 242 ENCODE human
RNA-seq data and evaluated pathogen identification from the RNA-seq data generated from human
sample using a computational pipeline. Moreover, to confirm the accuracy of these pipeline, we
analyzed DNA- or RNA-seq data generated from human samples, which were spiked either bacteria
or mycoplasmas, respectively. As a result, these pipelines have shown to be able to detect the
pathogen genomes from human samples using DNA-seq, which is consistent with the PCR results.
Further studies are needed in order to investigate whether these new methods will be able to become
an alternative method for detecting microbial contamination.
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Investigation of nucleotide sequences and efficacy evaluation
We analyzed the next-generation sequencing data of PDL-MSCs (owned by Tokyo Women’s
Medical University), other MSCs (in a database), and ES cells (in a database) and chose the
MSC-specific marker genes and genes preferentially expressed in healthy and proliferative cell lines
for efficacy evaluation. These genes will be used in clinical trial for choosing PDL-MSCs that are
more effective for regenerative therapy.

Development of a computational pipeline for evaluating the safety and efficacy of cell sheets using
next-generation sequencing technology

To evaluate the microbial contamination of cell sheet products, we first analyzed 242 ENCODE
human RNA-seq data and evaluated the capability of pathogen identification from the RNA-seq data
of human samples. Moreover, to confirm the accuracy of our computational pipeline, we analyzed
DNA-seq or RNA-seq data generated from human samples into which either bacteria or
mycoplasmas were spiked. As a result, our pipelines could detect the pathogen genomes especially in
the DNA-seq data, consistent with the standard PCR-based method. Further studies are needed in
order to investigate whether these new methods will be able to become a practical alternative for
detecting microbial contaminations.
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