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ABSTRACT

Skeletal muscle is the most sensitive organ to mechanical stress. However, the
sensing mechanisms of mechanical stress in skeletal muscles are not completely
understood. In our previous studies, we revealed that the induction and activation of
ubiquitin ligase Cbl-b played an important role in skeletal muscle atrophy. We next
analyzed the signaling and transcription pathway that regulates Cbl-b expression
in C2C12 cells using three-dimenstonal(3D)-clinorotation, a simulated-model of
microgravity. As the result, Cbl-b expression was regulated by oxidative stress and
Egr activation through ERK dependent pathway. In addition, we revealed that this
signaling pathway was activated by myostatin. Thus, in the present study, we tried
to understand the molecular mechanisms of unloading stress perception, focusing
on the activation mechanism of myostatin. Proteolysis activation is required for the
activation of myostatin. Myostatin is processed at the cleavage site (Arg-Ser-Arg-
ArgRSRR) by proteases which selectively recognize it. As the candidate processing
proteases, we proposed MSPL (the typell transmembrane serine proteases),
proprotein convertase (PC) family member, Furin, PACE4, PC5/6, PC7/8. In fact,
MSPL, Furin, PACE4 and PC5/6 activated myostatin in coexpression system to cells.
However, the expression of these proteases was not affected by unloading stress.
Therefore, the activation of myostatin might be depended on the enhancement of
protease activity by unloading stress. Soy Protein Research, Japan 13, 133-138, 2010.
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Fig. 1. Processing of myostatin by various proteases.
HEK?293 cells were transfected with plasmids
containing a gene of various protease (novel
serine protease, Furin, PACE4, PC5/6, or
PC7/8) and V5-myostatin gene. Conditioned
media were subjected to Western blotting with
an anti-V5 antibody. Pro, promyostatin (inactive
form); mature, mature myostatin (active form);
MMSTD; molecular mass standards.
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Fig. 2. EQect of LTBP3 overexpression on myostatin
processing. HEK293 cells were transfected
with plasmids containing protease (novel serine
protease or Furin, V5-myostatin and LTBP3
genes). Conditioned media were subjected to
Western blotting with an anti-V5 antibody. Pro,
promyostatin (inactive form); mature, mature
myostatin (active form); MMSTD; molecular
mass standards.
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Fig. 3. Effect of 0 D-clinorotation on expression of novel protease, furin and PACE4. Mouse C2C12 myoblasts
were cultured with [R(+)] or without O D-clinorotation [R(C)]) for 24 hr. Total RNA was subjected to
real time RT-PCR for novel protease, furin, PACE4 and GAPDH. Expression level of each protease was
calculated as its relative level to GAPDH expression level.
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