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High Functionalization of Cbl-b Inhibitor, Cblin
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ABSTRACT

For bed rest patients or astronauts, muscle atrophy caused by unloading stress
is a serious problem. In our previous studies, we revealed that the induction and
activation of ubiquitin ligase Cbl-b played an important role in skeletal muscle
atrophy. In muscle atrophy, Cbl-b interacted with and degraded the IGF-1 signaling
intermediate IRS-1. In turn, loss of IRS-1 activated the FOXO3-dependent MAFbx/
atrogin-1 expression. In addition, we showed that a pentapeptide mimetic of
tyrosin®-phosphorylated IRS-1, DGpYMP, which we named Cblin, inhibited Cbl-b-
mediated IRS-1 ubiquitination and strongly decreased the Cbl-b-mediated induction
of MAFbx/atrogin-1. Interestingly, we found that a major component of soy protein,
say glycinin, contained a sequence similar to Cblin peptide (DI/FYNP). In fact, the
intake of soy glycinin prevented reduction of muscle wet weight and myofiber size.
In addition, the MAFbx/atrogin-1 expression was significantly decreased. On the
other hand, we performed multiple Cblin-like sequences transfected to the rice
glutelin, and these peptides were induced by digestion. There was inhibitory action
to Cbl-b-induced IRS-1 ubiquitination. Since these inhibitors might be supplemented
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safely, they may be useful as a therapeutic source in prevention of skeletal muscle
atrophy caused by unloading stress. Soy Protein Research, Japan 14, 53-57, 2011.

Key words : muscle atrophy, ubiquitin ligase, Cbl-b, glycinin
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Table 1. Composition of experimental diets

Product Control 10% Glycinin  20% Glycinin
(97100 g)
Casein 22.60 11.28 0

Glycinin 0 1147 22.89
a-starch 44.44 44.36 4427
sucrose 22.23 2219 2215
Lard 423 422 421
Cellulose 2.00 1.99 1.99
Mineral mix 350 349 349
Vitamin mix 1.00 1.00 1.00
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Fig. 1. Effect of dietary soy glycinin protein on
denervation-induced decrease in muscle
wet weight and muscle cross-sectional area.
Muscles were isolated 4 days after operation.
A: Wet weight of muscles was measured.
Data are mean + SD (n=5). *p<0.05, significant
dilerences evaluated by the Shirley-Williams'
multiple comparison test. Gast, gastrocnemius
muscle; TA, tibialis anterior muscle. B:
Sections of TA muscle were stained with
H&E. Cross-sectional areas (CSA) of myofibers
were measured. Scale=100 mm. The average
value in denervation and sham operation are
indicated by solid line and line, respectively.
Data are mean + SD (n=5). *p<0.05, versus
control diet.
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. 2. Effect of dietary soy glycinin protein on atrogene expression in denervated muscle. Total RNA was
extracted from homogenates of TA muscles isolated on the indicated days after denervation. The levels
of MAFbx/atrogin-1, MuRF-1, Cbl-b mRNA in TA muscle measured by real-time RT-PCR. Data are

means £ SD (n=5). *p<0.05 versus sham operation,;
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. 3. Reverse-phase HPLC (RP-HPLC) profiles of the
digests of protein containing Cblin-like peptide
sequences by the chymotrypsin. Digestion of
protein (100p g/mL) was performed at 370 in
50 mM Tris/HCI buler, pH8.0, containing 0.15
M NaCl, 1 mM CacCl,. (A) is before digestion,
(B) is after. For RP-HPLC analysis, the linear
gradient was 30% to 50% acetonitrile in 40
min at a flow rate of 1.0 mL/min at room
temperature.

# p<0.05 versus control diet in denervated muscle.
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