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Muscle minceﬁl—{). 01 N NaOH 3 Vol of m.m.
homog. 1) 20" of each 3’ total 607
2) check pH at each 3’ with
BTB paper and I N NaOH
when pH below than 6.6 and
stirr for 57
3) after pH stabilize, stirr 20"
ccnltrifuge 9000 for 10’

[
3 M KCL {=0.6M KCL Supernatant

Sediment
SOmNII B.C.
homog. 27

add 40r|nM ATP (f=0.1 mM ATP)

homog. 57

stand 610' at 4-6°C

add I M KCL+1 mM B.C. (f=0.6M KCL)
centrift%ge 12000 60’

add 0.3 mM B.C.
(f=0. 2| M KCL)

|
Sediment Supernatant

centrifuge 6000 10’

| |
Sediment +I M KCL F=0.6 M KCL Supernatant
0. Bm}v[ B.C.

stirr 27

centrlifuge 12000 60°

0.3 mM B.C. Supernatant

f=0.2 'M K.CL

Sediment

centrifuge 6000 15’

I |
Sediment-+1 M KCL f=0.6M KCL Supernatant

I le'I. B.C.

|
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Fig. 2. Preparation of Troponin

1002 of minced skeletal muscle (rabbit)

a) Added to 300 ml of Guba-Staub Solution
and gently stirred for 30 mins.

b) Diluted by 1,200 mI water and then passsed
through gauze

¢) Residue, washed three times by 300 m! of
0.05 M KCL containing 0.3 mM NaHCOs

d) Residue, washed twice by 300 mI of 0.3 mM
NaHCOa

e) Half volume of 1.2 M LiCl that of the
residue is added and centrifuged

Residue Supernatint, discarded
a) Equal volume of 0.4M LiCl is
added to the residue
b) pH, brought down to 4.5 and
left for 2hrs.
¢) Centrifuged

supernatant

a) pH, brought up to 7.6

b) To 100ml is added 30g
of ammonium sulfate

¢) Centrifuged

Residue
a) Above procedures,
a)-c) repeated

I
supernatant Residue Supernatant

Residue
Starting
Mat’ef"ial Subi']ected discard |a) To 100ml is
for Tropo- to the same
myosin procedures added 20m!l of
as described saturated ammo-
(s)ir:i;he right nium sulfate
b) Centrifuged
Troponin 2
Residue Supernatant
discarded
a)| Dissolved in a small amount
of 1T mM NaHCO;
b)| Dialyzed against 1mM Na
HCO: or passed through
Sephadex G-25 to eliminate
ammonium sulfate
Troponin 1

Fig. 8. Preparation of Tropomyosin

Residue from tropnin 0.4M ILiCL

|
stirr centrifugei 6000 rpm 10’

| |
Resi!due 0.6M LiCi1 1 IV'ol of residue Supernatant

add 1 N NaOH {=7.0-7.2

over night at room temp,

add ammonium sulfate 20g/100m!}
centriiiuge 6000 107

o |
Amm, Sulf. 20g/100ml Supernatant

Residue
f=40|g/100m1
B
centrifuge 6000 10’
| -
Residue Supernatant

| 1 li B.C.

dialysis against 1 mM B.C.
———add 1 mM B.C. f=5mg/ml
|add Amm. Sulf. 3g/dl, Na:Cos 25mg/dl
centrifu%e 6000 10’

Residue  Amm. Sulf. 2g/dl Supernatant
f=34g/d1
centrifuge 11000 20°
r [
Residue Amm. Sulf-2g/dl Supernatant

f=36g/dl

H:0 1ml each |
5g of residue [

! centrifuge 12000 5’

centrifulge 11000 30 [ |
residue 1mM B.C. Supernatant
1 ml each
5g of Iresidue

residue supernatant centrifuge| 12,000 30°

dialysis against 1 mM B.C. residue supernatant

dialysis against H:O
and then1 mM B, C
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HER A A SFE EGTA & mzhl-&< H 49 (O} 7
o] superprecipitation - XA B B 705 8%
| superprecipitation o] o}1}A] 8044 B &
e & 4 Uk @ LR Aol AL FL FiEd A
HES] #1FR # superprecipitation 8] R S
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Fig. 4. The effect of the EGTA on superprecipitation

of’ Perry myosin B’ with troponin and trop-
myosin. (A) control., (B) EGTA added at
arrow. (C) EGTA added at start.
Medium: 100mM KCI, 5mM MgCl:;, 20mM
Tir-maleate buffer(pH 6.8), protein 0.5mg/
mi, troponin 25¢g/ml, tropomyosin 25ug/ml
and 0.5mM ATP.
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Z: BORE e Ca'BIEE #EF e Bl Aa
EGTA 2 &
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2) Actomyosin ATPase 0ff st EGTA o g

“Perry myosin B"¢] ATPase #&#:-& ] 5ol 4 8. wl
s} ol pEwhol EGTA 7} TEfEslAY kA mm
= A g9k M EGTA7F 9l &=i¢] ATPase iE#:e]
0.0213 gmole Pi/mg protein/mingld] [k3le] EGTA
TF7E T A 0. 0213 umolePi/mg protein/min =4 Fe]

ATPase activity {u mole Pi/mg protein}

! 1 !
10 20 A0 40
Time{min)

Fig.5. The effect of EGTA on ATPase activity of
"Perry myosin B’.
Medium condition: 100mM KCl, 5mM MgCL,
20mM, Tris-maleate buffer (pHG.8), protein
0.5mg/ml and 0.5mM ATP
X! control. @: 254M EGTA added.
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Fig.6. The effect of EGTA on ATPase activity of
‘Perry myosin B’ with troponin.
Medium condition: same as Fig. 5 except
25ug of troponin.
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%+y] “Perry myosim B¢ troponin 3 {ropomyosin
£ Fee bk ole] el ATPase FEthEw
B 8648 o] RERME 22, 55, 165, 205, 30
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FRER@] EGTAZL A&3e HFEY ol R4
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Fig.7. The effect of EGTA on ATPase activity of
'Perry myosin B’ with tropomyosin.
Medium condition: Same as Fig. 5 except
25pg of tropomyosin.

28 EEEEY EGTA 7} ¢1-¢4 0.03] pmole Pi/
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Fig.8. The effect of EGTA on ATPase activity of
'Perry myosin B' with tropomyosin.
Medium condition: Same as Fig. 5 except
25ug of troponin and 25pg tropomyosin.
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Fig.9. The ATPase activity of perry myosin B’ with
tropomyosin, and troponin.
Medium condition: Same as Fig. 5 except 25
pg troponin, 25ug tropomyosin and EGTA
added during the reaction. (arrow)
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ABSTRACT

The Role of Catt on Contractile
mechanism of Skeletal Muscle

Han Jin Kim, M. D.

Deparment of Urology, College of Medicine,
Seoul National Universily, Seoul, Korea
{(Diretors: prof. Kun Weon Choo, M.D., and
Assist. prof. Chan Woong Park, M.D. %)

* Department of pharmacology

Superprecipitation of actomyosin has been consi-
dered to be an in vitro model of the muscle contra—
ction, and intimate correlation has been found
between superprecipitation and ATPase activity of
actomyosin

In order to elucidate the precise role of calcium
vn interaction of actin-myosin, the effect of the
EGTA on ATPase activity of “Perry myosin B”
with or without troponin and/or tropomyosin was
studied in rabbit skeletal muscle.

The results are as follows:

1> Superprecipitation of “Perry myosin B” with
both of troponin and tropomyosin was markedly
delayed by EGTA, and stopped by addition of EGTA
during the reaction.

2) ATPase activity of “Perry myosin B” was not -
influenced by EGTA.

3) ATPase activity of: “Perry myosin B” with only
troponin or tropomyosin was also not influenced by
EGTA. but both of troponin and tropomyogsin added
“Perry myosin B” revealed depressed ATPase activity
by EGTA.

4) In the system “Perry myosin B” with both of
troponin and tropomyosin, addition of EGTA during
the reaction caused depression of ATPase activity.

It is concluded that the actin-myosin interaction is
controled by the minute change of calcium concent-
ration only in the presence of both troponin and
tropomyosin through association and dissociation

process.
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