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Abstract: Since human beings have been evolving technology of rocket, so that they can stay in space for
several months and years. A long stay in space cause severe abnormalities in various organs. In particular,
skeletal muscles are vulnerable to rapid and marked atrophy under microgravity. In the STS-90 mission,
we previous report that the ubiquitin-dependent proteolytic pathway plays an important role in muscle atro-
phy. Expressly, we identified that Chl-b (Casitus B-lineage lymphoma-b), ubiqutin ligase family (E3), plays
a major role in skeletal muscle atrophy. Chl-b deficient mice are resistant to muscle atrophy and dysfunct-
ion induced during unloading by tail-suspension. Here, we hypothesize that Cbl-b-dependent destruction of
IRS-1(insulin receptor substrate-1) is a critical dual mediator of both increased protein degradation and red-
uced protein synthesis observed in muscle atrophy under microgravity. Next, we are planning to perform a
space experiment in “Kibo” to clarify the molecular mechanism of muscle atrophy caused by microgravity.

In this paper, we report our history and future plan to develop space research (Myo Lab).
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Fig. 1. Gene expression in gastrocnemius muscle of
rats exposed to spaceflight.

Ubiquitin-Proteasome System
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E1: Ubiquitin-activating enzyme
E2: Ubiquitin-conjugating enzyme
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Cbl-b* mice are resistant to suspension-induced muscle atrophy
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Fig. 3. Cbl-b” mice are resistant to suspension-induce

dmuscle atrophy. (A) Effect of tail-suspension on gas-
trocnemius muscle wet weight of Cbl-b” mice.

(B) Immunohistochemical analysis of gastrocnemius
muscle of tail-suspended Chbl-b” mice.
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Fig. 4. Mechanistic model of muscle atrophy during
spaceflight. Cbl-b-dependent destruction of IRS-1 is a
critical dual mediator of both increased protein degra-
dation and reduced protein synthesis observed in mus-
cle atrophy under microgravity.
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