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This thesis consists of 3 chapters in addition to “General Introduction™ and” Concluding Remarks”.

In chapter I, The functional role of ECP in the cardiomyogenesis was investigated by mouse P19CL6
embryonic carcinoma cells, which are well known as a model of cardiomyocyte differentiation in the presence of
DMSO. ECP was confirmed to accelerate the cardiomyocyte differentiation of P19CL6 cells by the rate and area
size of beating and the expression of cardiomyocyte specific genes, such as GATA-4 and a-MHC. P19CL6 cells
at 12 days of treatment were immunologically stained with antibodies against actinin, actin, ANF and cardiac
troponin I. The wider size of immunoreactive area was observed in the presence of ECP than that without ECP.
This is the first to report the function of ECP on cardiomyocyte differentiation from stem cells in vitro.

In chapter II, I detected the molecular mechanism of ECP on the cardiomyocyte differentiation of
P19CL6 cells. Since cardiomyocyte differentiation in vivo is considered to follow mesoderm induction, the
induction of Brachyury, a marker of mesoderm, was assessed. Brachyury expression was found to be enhanced
after the addition of ECP. This enhancement was due to the stimulation of ERK1/2 phosphorylation by ECP. In
this context, treatment with SU5402, an inhibitor of FGFR1, suppressed Brachyury expression, phosphorylation
of ERK1/2 and cardiomyocyte differentiatioh induced by ECP. I concluded that ECP might induce mesoderm
differentiation through FGF signaling pathway and enhance subsequent cardiomyocyte differentiation in concert
with DMSO in P19CL6 cells.

In chapter L1, I checked effects of ECP on other signaling pathways. DMSO up-regulated Wnt3a
expression and Wnt3a activated Wnt/B-catenin signaling pathway in autocrine manner. This is required for the
cardiomyocyte differentiation in P19CL6 cells. ECP alone can not induce Wnt3a expression. However, in the
presence of DMSO, ECP accelerated Wnt3a expression. It suggested that ECP stimulation have some positive
effects on the Wnt/B-catenin signaling pathway in the presence of DMSO. ECP activated PI3K/Akt signaling
pathway. It was well known that PI3K/Akt signaling pathway is pivotal for B-catenin (a down-stream molecule of
Wnt) stabilization. DMSO and ECP alone activated this signaling respectively, and ECP increased effects of
DMSO on this signaling pathway. Through TOP/FOP FLASH luciferase assay, even if ECP did not induced wnt3a
expression, but it increased luciferase activity. Additionally, I confirmed that ECP enhanced EPHA1 and ET-1

expression, both of signaling pathway correlated with cardiomyocyte differentiation.
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