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TWO-DIMENSIONAL ELECTROPHORETIC ANALYSIS OF
MYOPROTEINS IN DEVELOPING RAT SKELETAL MUSCLE

MasaNoBU WADA, HIDEAKI MivAHARA and SHIGERU KATSUTA

Abstract

Changes in myoproteins during development of rat skeletal muscle were investigated
using two-dimensional gel electrophoresis. In M. soleus (SOL) which in adult, is composed
predominantly of slow twitch fibers, fast type myosin light chains(fLC)were the major species
and slow type light chains (sLC) were the minor species at birth. During development, the
replacement rate of fL.C to sLC sequentially occured so that LC patterns at 21 days postpartum
were similar to adult where fLC were difficult to visualize. In contrast, M. extensor digitorum
longus (EDL) always contained dominant fLC although sLC were found only for 5~ 9 days.
LC3f became detectable at 5days and gradually increased. In a-tropomyosin there were
isozymes of fast and slow type based on difference in molecular weight, but not in B-tropo-
myosin. Changes in isozymes of a-tropomyosin approximately corresponded with that in
isozymes (fast and slow type) of LC in both EDL and SOL. During adult stage following
birth, in EDL creatine kinase underwent a three-fold increase in molecular ratio to actin,
whereas in SOL there was little change though increase took place transiently. These results
suggest that with develoment many myoproteins change more dramatically in slow muscle
than in fast muscle, and that transitions in LC isozymes and changes in distribution of histo-
chemically typed muscle fibers may follow different time courses.

(Jpn. J. Phys. Fitness Sports Med. 1988, 37 : 172~182)
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Two-dimensinal electrophoretic patterns of total proteins from SOL(a)and EDL(b)

in abult rat. HC, Myosin heavy chain ; A, Actin ; TM, Tropomyosin ; TN-C, Troponin-

C : LC, Myosin light chain ;

CK, Creatine kinase ; ALD, Aldolase.

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

SRITRINTEC X BREMT » BT 2 v 27 OFHL 175

c:18wee

ks

Sae it

Fig. 2. Two-dimensional electrophoretic patterns of total proteins in SOL at the defferent
ages. a, 7 days postpartum ; b, 9 days postpartum ; & 18 weeks postpartum,
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Fig, 3. Two-dimensional electrophoretic patterns of total proteins in EDL at the different
ages. a, b days postpartum ; b, 17 days post postpartum ; ¢, 18 weeks postpartum.
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Fig, 5. Changes in distribution of myosin light chain isozymes from EDL during develop-
ment,

L, i T slow type LC o #ffnaiz b,
FOHEVYIE LD B Th -7 21E I
IRy slow type LC (LC1s, LC2s) ozl
Hahic. LC3E 7 B2 B19E DR, T
HCED 2PNFE—EDE A TR S .
—J7 EDL it SOL i3 &3 LWL s bh
ot (K5). Zoffcix fast type LC o 5
FEAFE L, slow type LC 23R H S hico
15 B BI9 Ao ¢h -7z, LC3f 1%

S HImLARERR® B, 8% T ik 4 LC oft
10%% 50 513 ¥ 7o o, 18SHEBCIE
24.20 v F THEIN L7z,
2. bErBIFvyv

a-TM & B-TM oFEEIL, Wie beTo
PMEmTTELl D lo—gThote (M2,
X 3). fast type & slow type D4 FfEA i &
Mo «-TM %, SOL Cixjts: fast type L
SEIS I o edy, 5 Efg S fast type

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

178 FiH,

%, slow type 3 b5 X i b, Ik
slow type o #ijn, fast type ORI HEI ],
8 Bl LARE T slow type DA b ig 57 ([ 2).
—7J5 EDL ¢, slow type (& b3 fast
type AR I i (K3).
3. 7TIrFv

AP CTHWCICERIKII T, fioila i
BTHDHI &, BIO—RIGE DkE) OB EME
WCEAT DO E Y —EIff T v 2 & 2
D, DETHIEE VAR IEYEECRET A L
TERhole. LN TSR & w2
7 BOMEIHED T X » T, BEFE bk 5HE

EI, MW

RN g O i R £ G- S A A

TTT, WRRE Lic & —viiibhic7
%vnﬁ?%ﬂﬂ@sz%;akioa,_@
FIEDFIR A A 5 EF 2 leh, e, £
VARIBRREXT BT 75 v O (Ratio of actin
to total proteins ; Li#s A/TP &1%3) oZ{t%
CIRTHLEN S S, 72T SDS-PAGE 2>
—RTCELRIKI 21TV, BORIHKE) & — v
5 A/TP RHH L, ZTOfRERR6 R L.

SOL, EDL W hic ST hRE I &L d g
FHRINT BEINC B o 7edd, 2 LWZLIZED S
Nnighote.

(%)
220
(3]
5 tP—<e
a
815
2
L
- o—o SOL
= 10
) o—0 EDL
k]
g 5
g
1 35 7 9 11131517 19 21 8 18
(days) (weeks)
Fig, 6, Changes in molecular ratio of actin to total proteins during development.
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Fig. 7. Changes in molecular ratio of creatine kinase to actin during development.
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