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Center for the development of myocardial regenerative treatments using iPS cells (Director:
Prof. Yoshiki Sawa, Osaka University Graduate School of Medicine) aims to establish the novel
therapy of iPS-derived cardiomyocyte sheet transplantation in treating for heart failure. We
successfully created cardiomyocyte sheet under assumption of clinical use. Human iPS cells of
healthy donors with homozygous HLA (human leukocyte antigen), which were offered by Center
for iPS Cell Research and Application, Kyoto University, were cultured using a bioreactor of
large-scale, feeder-free and three-dimensional culture system. During cell culture, iPS cells were
induced to differentiate into cardiomyocytes, and were created as a cell-sheet that beats
autonomously. Implantation of iPS-derived cardiomyocyte (iPS-CM) sheet showed therapeutic
effect using animal model of myocardial infarction via angiogenic cytokines secreted by iPS-CM.
Furthermore, implanted iPS-CM contracted synchronously with recipient myocardium in the
infarction of rat model, which was detected by Spring-8 large synchrotron radiation.
One of the critical concerns of iPS cell therapy using HLLA homo donor cell is immuno rejection
induced by alloantigen. We already evaluated that donor cell survival following MHC-matched
transplantation using immunosuppressant in non-human primates. Just in case, we also developed
sensitive detection system for teratocarcinomas arising from allo iPS-CM and effect of
immunosuppressant. To control immuno reaction, diagnostic imaging would be effective because
of minimal invasion. This year, we attempted to develop positron emission tomography (PET)
imaging system, which visualize accumulated active macrophages after allogenic cell transplantation.
Using 18F-DPA-714-PET imaging, activated macrophages in the recipient heart was visualized and
quantified by detecting RI-labeled DPA-714 (translocator protein TSPO ligand), which is highly
expressed in activated macrophages. As a result, the ¥F-DPA-714-PET imaging study enabled
quantitative visualization of the macrophages-mediated immune rejection of the allo iPS-CM.
DPA-714 is already used as a marker in PET imaging clinical settings. 8F-DPA-714-PET imaging in
monitoring immuno reaction of patients following iPS-CM transplantaion will become an effective

tool.
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