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1-1. Development of highly sensitive detection method of tumorigenic undifferentiated ES / iPS cells based
on new strategy:

The selective viral vector expressing suicide gene could kill almost all of immortalized cardiomyocyte,
which was used as representative of iPS cells (iPSCs)-derived cardiomyocytes, whereas it failed to do
iPSCs. When the cardiomyocytes spiked with iPSCs were infected with the viral vector, only iPSCs could
be survived, indicating that the vector selectively removed the differentiated cells and has the ability to
concentrate iPSCs. When the iPSC-derived cardiomyocytes were infected with the viral vector, almost all
of cells were died. On the other hand, qRT-PCR analysis revealed that the expression levels of the
undifferentiated markers of pluripotent stem cells in the residual cells were as high as those in iPSC.

1.2: Studies on assay tools for relevant quality assessment of raw materials associated with quality attribute

of the final product:

Human iPS cells (hiPSCs) used for raw materials of regenerative medical products are known to exhibit
distinct differentiation propensity at each cell strain. Therefore, we need to develop assay tools to evaluate
their propensity suitable for processing of the final product. We have already found a candidate of gene, of
which expression was strongly related to the propensity of hiPSCs, and established the knockdown iPSC
strain suppressing its expression. In this year, the knockdown strain was directed to differentiate into
cardiomyocytes, hepatic cells and neural cells, and we examined effects of the propensity-associated gene
on differentiation of hiPSCs. This experiment confirmed validity of the gene as a marker for evaluating
hiPSC propensity.

2.1 Development of an identity and stability evaluation system for cells derived from Japanese individuals:

In order to build a reference data set of Japanese genomic sequences for regenerative medicine, we
determined a whole-genome sequence. Using a SNP genotyping array, one healthy Japanese male was
selected for the target sample. Genomic libraries were prepared in several ways, namely 260-bp, 360-bp,
and 660-bp paired-end libraries, 2-kb, 5-kb, and 9-kb mate-pair libraries, and 24-kb and 35-kb SMRTbell
libraries. They were sequenced with HiSeq 2500 or PacBio RSII, which produced short and long reads,
respectively. The sequence determination was performed in four steps. The first one, ncchdl (3.34 Gb),
was obtained by replacing GRCh37 bases and short regions with called variants. The second one, ncchd2
(2.95 Gb), was obtained by de novo assembly of short reads. The third one, ncchd3 (3.07 Gb), was
obtained by gap closing of ncchd2 with long reads. The fourth one, ncchd4 (3.18 Gb), was finally
determined by aligning the ncchd3 scaffolds along ncchdl. The four sequence sets, along with BAM files
of healthy Japanese individuals, were publicly released and widely used as a reference.

3.1 Development of novel virus tests for raw materials used for the regenerative medicine products:

Virus safety for raw materials is an important issue for cell-based products. Last year, we established
virus detection tests from fetal bovine serum (FBS) as a raw material by NAT (nucleic acid amplification
test), and found bovine viral diarrhea virus (BVDV) and bovine polyomavirus (BPyV) at a high frequency

in 16 FBS lots. This year, we applied a novel virus detection test using next generation sequencer for the



FBS, and confirmed the presence of the viral nucleic acids including BVDV and BPyV. These results
indicated that the virus detection test using NGS was as an alternative virus detection test. We need to
continue to develop our virus database for virus detection by NGS in next year.

3.2 Establishment of rapid evaluation method of virus safety:

We conducted research for development of rapid (within one hour) examination system for virus safety of
cell products of regenerative medicine. As a result, 1. Tth DNA polymerase which have both reverse
transcriptase (RT) and DNA polymerase activity was selected as an enzyme for RT-PCR, and the
conditions for optimal immobilization of Tth DNA polymerase were identified. 2. In collaboration with
Shimadzu Corporation, we verified our new nucleic acid extraction system using rapid / closed nucleic
acid extraction method. We showed that high quality nucleic acid extraction was possible within 10

minutes from the cell suspension using prototype machine.
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