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MYOSIN ISOFORMS IN RAT SOLEUS MUSCLE
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Kunio KixucHl and MASANOBU WADA

Abstract

Using several electrophoretic techniques, this study examined the effects of 3 weeks hindlimb
suspension on the patterns of isomyosins, myosin heavy chain (HC) isoforms and myosin light chain
(EC) isoforms in the soleus muscle of the rat. The suspended soleus showed a shift in the HC
isoform distribution with a marked increase in fast HC isoforms and a commensurate decrease in
HCI. In addition, the change in the fast HC isoforms consisted of the expression of HCIld and HC IIb
absent in the normal soleus. In contrast to HC isoforms, suspension did not lead to appreciable
changes in LC isoform distribution. Analyses of electrophoresis under nondenaturing conditions
demonstrated that the normal soleus expressing HCI and HClla isoforms contained two isomysoins.
Although, of the two isomyosins observed in the normal soleus, the faster migrating band most likely
represented the HCIIa-based one (FMas), its mobility was not identical with that of the HCIIa-based
isomyosin (FMaf) found in fast-twitch muscles, migrating in the order FMaf>FMas. FMas was
designated as intermediate isomyosin (IM). Some of the suspended soleus contained slow isomyosin
(SM) and IM whereas the others comprised FM 3 and/or FM 2 as well as SM and IM. In spite of the
expression of HCIIb and HCIId in the suspended soleus, FM 3 and FM 2 observed in these muscles
exhibited distinct mobilities from either HCIId-based or HClIb-based isomyosins comprised in
fast-twitch muscles. These results suggest that some of newly expressed HCIId and/or HCIIb
isoforms in the suspended soleus are associated with not only fast but also slow LC isoforms and
function as a constitutive element of the myosin molecule.

(Jpn. J. Phys. Fitness Sports Med. 1997, 46:279~288)
key words : hindlimb suspension, isomyosins, myosin heavy chain isoforms, myosin light chain
isoforms.
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Fig. 1. Electrophoretically — separated  myosin
heavy chain isoforms of marker (plantaris, lane
1), control (lane 2) and hindlimb suspended
(lane 3) solues muscle. Abbreviations:I, slow
heavy chain HCI ; Ila IId, IIb, fast heavy chain
isoforms.
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Table 1.  Percentage distribution of myosin heavy chain (HC) isoforms
in soleus muscle from control and hindlimb suspended (HS) rats.
Group n HCI HC lla HC 1ld HC IIb
control 5 87.4t 8.2 12.6+8.2 0 0
HS 7 71.1+11.9* 12.5+5.0 13.5+4.9* 2.9+3.6

Values are means £SD. *Significantly different from control (p<0.05).

Table 2. Percentage distribution of myosin light chain (LC) isoforms
in soleus muscle from control and hindlimb suspended (HS) rats.

slow type LC fast type LC
Group n LC1s LC2s LC1f LC2f LC3f
control 5 42.3+3.3 51.8%+3.9 1.7+1.9 3.0+2.4 1.2+1.8
HS 6 47.3+4.8 49.2%+1.7 0.24£0.5 3.3+4.0 0

Values are means £ SD.
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Fig. 2.
lane 6 plantaris), control (lane 2) and hindlimb suspended (lane 3, 4) solues muscle. Abbrevia-
tions : SM, slow isomyosin ; IM, intermediate isomyosin; FM, fast isomyosin.
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Fig. 3. Schematic illustration of electrophoretic mobilities of isomyosin triplets in adult rat skeletal
muscle. Abbreviations : SM, HC I-based slow isomyosin ; FMa, HClla-based fast isomyosin :
FMd, HCIId-based fast isomyosin ; FMb, HCIIb-based fast isomyosin,
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Table 3. Percentage distribution of isomyosin
in soleus muscle from control and hindlimb
suspended (HS) rats.

Group n SM IM+FM
control 5 88.1%+ 8.2 11.9+ 8.2
HS 7 75.2+12.8 24.8+12.8

Values are means=®SD. SM, slow isomyosin ; IM,
intermediate isomyosin ; FM, fast isomyosin.
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