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Regenerative therapy for Thrombocytopenic disorders
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Figure 1 Strategy for platelet regenerative medicine using induced pluripotent stem cells.
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Figure 2 Protocol to induce megakaryocytes and platelets from human embryonic stem cells.
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Figure 3 Multi-lineage differentiation from hematopoietic
cells in ES or iPS-Sac.
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Figure 4 1In vivo imaging of human iPSC-derived platelet circulation (A) and contribution to thrombus formation (B).
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Figure 5 Summary of c-MYC reactivation effect on megakaryopoiesis and thrombopoiesis.
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The wide availability of human pluripotent stem cells makes feasible clinical applications of regenerative medicine,
including cytotherapy and organ transplantation. Induced pluripotent stem cells (iPSC) do not have the limitations of
embryonic stem cells, such as ethical problems and allogenic immunogenicity. In particular, blood is a promising organ
because no 3-dimensional structure is necessary. Platelets and erythrocytes are annucleate cells, which can be irradiated
before transfusion, eliminating the risk of tumorigenesis, unlike other somatic cells that have nuclei. We have established
an in vitro culture system to efficiently generate megakaryocytes/platelets from human iPSCs. By comparing different
iPSC lines on platelet production efficiency, we determined the critical effect of c-MYC expression levels and behaviors on
thrombopoiesis. Overexpression of c-MYC augmented megakaryopoiesis, but its continuous expression over the maturation
phase impaired the maturation of megakaryocytes and thereafter, platelet release. An appropriate c-MYC expression level
increased the platelet production efficiency. Collectively, human iPSCs could be important tools for clinical and basic sci-
ence research. (J Jpn Coll Angiol, 2011, 51: 339-345)

Online publication October 3, 2011
September 25, 2011 345



