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Myosin is one of the major myofibrillar proteins of skeletal muscle. More than 300 myosin molecules 

assemble into a bipolar thick filament in the sarcomere. We have previously shown that myosin 

molecules in thick filaments are vigorously exchangeable in cultured myotubes using fluorescence 

recovery after photobleaching (FRAP) technique. However, it is still unclear how myosin molecules 

in thick filaments are replaced. In this study, we investigated the replacement of myosin molecules in 

myotubes, when protein biosynthesis was inhibited. Exogenously expressed eGFP-tagged myosin 

heavy chain 3 (eGFP-Myh3) were precisely incorporated into the A-band of the sarcomeres.  

 

We carried out FRAP experiments in the presence of cycloheximide (CX) to inhibit protein 

biosynthesis. The fluorescence recovery of eGFP-Myh3 in myotubes treated with CX for an hour was 

not different from that of control without CX-treatment. However, the fluorescence of eGFP-Myh3 in 

myotubes treated with CX for ten hours recovered to a less extent compared with the control group. 

This result suggests that myosin molecules in thick filaments were exchanged largely by myosin 

molecules which might exist in the cytosol adjacent to myofibrils. To address this, we examined 

myosin molecules replacement in myotubes treated with streptolysin O (SLO) which makes pores in 

the cell membrane. The fluorescence recovery of eGFP-Myh3 in myotubes treated with SLO was 

suppressed compared to the control without SLO-treatment. This might be caused by the decrease in 

the amount of myosin molecules in the cytosol due to the outflow of myosin molecules that were not 

incorporated into thick filaments from myotubes.  

 

Our data suggest that myosin molecules in the thick filament are actively replaced with myosin 

molecules that exist in the cytosol of skeletal muscle cells. 
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