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In this year, we continued to establish disease-specific iPSCs in each field and obtained
induced-pluripotent stem cells GPSCs) from a patient with X-linked neutropenia, a patient with
myelofibrosis caused by a CALR mutation, two patients with mitochondrial diabetes, a patient
with Down syndrome, and two patients with ocular disorders. We also established brain tumor
stem-like cells from ten patients with glioma. We confirmed that the disease-specific iPSCs
recapitulated the disease phenotypes and we established differentiation protocols suitable for
pathological analyses and drug screenings using the disease-specific iPSCs in each field:

Hematology: For analysis of iPSCs from the patients with neutrophil specific granule
deficiency, we successfully established an optimized protocol to obtain granulocytes from iPSCs
that showed remarkably similar cellular phenotypes with those of peripheral blood neutrophils.
In addition, iPSCs from the X-linked neutropenia patient (XLN-iPSCs) were differentiated into
hematopoietic progenitor cells by the combination of OP9 feeder cells and cytokine cocktails.
Comparative analysis revealed defective production of myeloid progenitor cells from XLN-1PSCs
compared with control iPSCs derived from cord blood of healthy subjects. Moreover, we
conducted a small compound library screening using the iPSCs from the myelofibrosis
patientand and we identified three candidate compounds. We further confirmed that one of the
compounds is capable to induce apoptosis in another cell-line-model of myelofibrosis. Brain
tumor: We evaluated candidate target molecules that we previously identified through the
analysis of the brain tumor stem-like cells with high proliferation ability. Metabolism: We
analyzed the iPSCs generated from two mitochondrial diabetes patients (MD-iPSCs) and found
that the heteroplasmy rate varied from several to more than ninety percent among MD-iPSC
clones from different patients. In functional studies, we observed mitochondrial dysfunction in
the MD-1PSCs with a high heteroplasmy rate, suggesting that the established iPSCs indeed
exhibited the disease phenotype. Heart: We confirmed that the action potential of a monolayer
cardiomyocyte sheet under cultivation in vitro can be monitored with a ‘flexible sensor’, which
was suitable for evaluation of mechanical and electrophysiological characteristics of the
cardiomyocyte sheets. Retina: We generated disease-specific iPSC lines by introducing a
disease-causing mutation using the CRISPR/Cas9 technology. We also established a calcium
imaging system using a two-photon microscope for evaluation of iPSCs with retinal diseases.

As a development of an infrastructure for the iPS research, we have established an
interinstitutional network for collection of cord blood and umbilical cord (CB/UC) from both
healthy and specific disease babies, and for distribution of CB/UC-derived mesenchymal stromal
cells (MSCs) as a valuable source for generation of iPSCs. Through the framework, we added
tissues from a cleft palate patient to the repository.

Finally, we conducted an awareness survey for the ethics, drug development and clinical trials
of iIPSC research. We also conducted a literature study for social consensus building. The study
results suggested a need for establishment of public communication for medical research under

the concept of “science communication”.
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