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Facing the super-aging society, extension of healthy life expectancy is a societal issue. Despite the
great progress in the medical field, there has been a great demand for development of tissue engineering
and regenerative therapy, such as myocardial cell transplantation for the treatment of severe heart
disease. Induced pluripotent stem (iPS) cells can be generated from patient’s cells and possess the
capacity of self-renewal and multilineage differentiation, and thus are expected to be a useful source for
regeneration therapy. Although numerous studies have been reported so far regarding the iPS cell-based
regenerative medicine, there remain many unsolved issues including effective production of functional
cells and cost-effective manufacturing.

To solve these issues, it is necessary to clarify and regulate the molecular mechanisms underlying
differentiation of iPS cells. Janus kinase (JAK) signal transducer and activator of transcription 3
(STAT3) signaling are well known pathways, which play a critical role in the acquisition, maintenance,
and differentiation of iPS cells. While JAK/STATS3 signaling is activated by several types of cytokines,
we focused Granulocyte Colony Stimulating Factor (G-CSF) and its receptor, GCSFR. Because it was
reported that G-CSF-mediated activation of JAK/STAT3 signaling enhances cardiomyocyte
differentiation form iPS cells, economical and effective regulation G-CSF/GCSFR axis could be a clue
to overcome the issues mentioned above.

In this study, we developed chimeric GCSFR containing anti-surrogate-ligand single-chain variable
fragment (scFv) in the extracellular region. Stimulation of chimeric GCSFR by BSA-FL (Fluorescein-
conjugated bovine serum albumin), as a surrogate ligand, activated endogenous JAK/STAT3 signaling
and enhanced the incidence of self-beating cell clusters. In addition, BSA-FL stimulation promoted
differentiation of cardiomyocytes exhibiting cardiac-specific marker expressions and oscillation of the
intracellular calcium ion level.

These findings suggest that chimeric GCSFR-mediated approach may contribute to cost-effectiveness

of cardiac regeneration therapy.



