Abstract

During myogenesis, myogenic stem cells undergo several sequential events, including cell division,
migration, and cell-cell fusion, leading to the formation of multinuclear myotubes, which are the precursors of
myofibers. In the long processes of myogenesis, however, the molecular mechanisms and regulatory
mechanisms of the initial cell-fusion event between myoblasts remain to be elucidated.

Chapter 1: Clathrin adaptor GGA1 modulates myogenesis of C2C12 myoblasts

To understand the molecular mechanisms underlying these complex processes, an RNA
interference-based gene depletion approach was used. Golgi associated, gamma adaptin ear containing, ARF
binding protein 1 (GGAL), a Golgi-resident monomeric clathrin adaptor, was found to be required for the
process of myotube formation in C2C12 cells, a cultured murine myoblast cell line. Ggal mRNA expression
was upregulated during myogenesis, and Ggal depletion prevented the formation of large multi-nucleated
myotubes. Moreover, inhibition of lysosomal proteases in Ggal knockdown myoblasts increased the amount
of insulin receptor, suggesting that GGA1 is involved in the cell surface expression and sorting of the insulin
receptor. These results suggested that GGAL plays a significant role in the formation and maturation of

myotubes by targeting the insulin receptor to the cell surface to establish functionally mature myofibers.

Chapter 2: Establishment of a novel cell-based assay system for monitoring the cell-cell fusion process

during myotube formation



Comprehensive screening of genes required for the muscle differentiation or repair of damaged muscle,

is a straight forward approach for understanding the complex events like myogenesis at a molecular level. In

this chapter, a novel cell-based assay system to monitor the cell-to-cell fusion of myoblasts was established

using the HiBiT system (Promega Corp.). The HiMy (HiBiT-based myoblast fusion assay) system was

assessed for its capability of measuring of the cell fusion event and it appeared that the system could detect the

cell fusion 3 hours after the initiation of differentiation of C2C12 cells. The system was also expected to be

applicable for high throughput screening of chemicals and genes that could affect or involves the myogeninc

cell fusion event. Several chemical compounds were tested with HiMy assay and one inhibitor of calcium

dependent protein kinase (PKC) and a phospholipid lysophosphatidylcholine were hit as possible inhibitors

for the cell fusion. Moreover, knock down of all the Rab small GTPases was carried out and a group of Rabs

including Rab12 was picked up that could be negative regulators for the myoblast fusion. That result suggests

that some Rabs could be involved in the intracellular trafficking of the fusion machineries to the plasma

membrane.
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