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The roles of TFE3, a bHLH transcription factors, originally has been studied in its relation to immunology and
cancer. Recently, we reported novel aspects of this transcriptional factor in the liver that TFE3 activated hepatic
IRS2 and hexokinase and participated in insulin signaling thereby ameliorate diabetes. However the effects of this
molecule in other organs are poorly understood. Here, we examined the effect of TFE3 on skeletal muscle as one
of the main organs that metabolize glucose. For the purpose, we generated transgenic mice that selectively express
TFE3 in skeletal muscle.  The generation was achieved using the human « -skeletal actin promoter. The
transgenic mice exhibited a slight acceleration in growth at a young stage and a trend of increased muscle mass. In
transgenic muscles, glycogen storage was significantly increased (more than 2-fold in gastrocnemius muscles as
compared with wild type muscles), which was associated with an upregulation of genes involved in glucose
metabolism, such as glucose transporter 4, hexokinase 2 and glycogen synthase. These consequences resulted in an
enhanced endurance capacity in this transgenic model. In addition, concomitant with the increased expression of
IRS-2, glucose tolerance and insulin sensitivities were significantly enhanced in transgenic mice after 4 wk of
exercise training.  These potentials of TFE3 to regulate metabolic genes and insulin signaling in skeletal muscles
suggest that it may provide favorable effects and be a therapeutic strategy for type 2 diabetes.




