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Abstract

In order to compare and examine the general characteritics of myofibrillar proteins which is an im-
portant protein source as a food resource and relates directly with muscle contraction, we have extrac-

ted the myofibrillar proteins from squid and clam.

The ionic strength of myofibrillar proteins connected with Ca-ATPase activity, Mg-ATPase activity
and EDTA-ATPase activity showed distinct differences between squid and clam. In the activity-pH
curve, actomyosin of the clam had a weak biphasic response. In the low concentration of dioxane, myof-
ibrillar proteins of the squid showed a sudden decrease in activity but myofibrillar proteins of the clam
showed in increase in activity. Ethanol and methanol in low concentration caused myosin and HMM
from the squid and clam to increase their activities. If we cause modification by NEM, under 10°°M
concentration, the activity was increased but above 107°M concentration, there was a sudden decrease

in activity.
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Fig. 1. Effect of KCl concentration on the Ca
(O, @), Mg(2, A) or EDTA(C], W)-ATPase ac-
tivity of actomyosin from Squid mantle(O, &, o
and Clam adductor(@, 4, ) muscle.

Enz. assay : 25mM Tris-HCl buffer(pH 8.0), 1mM
ATP, 10mM CaCl,, 1mM EDTA, 1mM
MgCl,, 0.25mg /ml AM.
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Fig. 2. Effect of KCl concentration on the Ca
(O, @), Mg(~, a) or EDTA([], M)-ATPase ac-
tivity of myosin from Squid mantle(O, &, ) and
Clam adductor(@, A, l) muscle.

Enz. assay : 25mM Tris-HCI buffer(pH 8.0), 1mM
ATP, 10mM CaCl,, 1mM EDTA, 1mM
MgCl,, 0.25mg /ml myosin.
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Fig. 3. Effect of KCl concentration on the Ca
(@), Mg(a) or EDTA(WM)-ATPase activity of

HMM from Clam adductor muscle.
Enz. assay : 26mM Tris-HCl buffer(pH 8.0), 10mM
CaCl,, 1mM MgCl, 1mM EDTA,

0.25mg /ml HMM, 1mM ATP.
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Fig. 4 Effect of pH on the Ca(O, @) or EDTA
(O, M)-ATPase activity of actomyosin from Squid
mantle(O, (7) and Clam adductor(@, ll) muscle.
Enz. assay:0.125M KCl, 10mM CaCl,, 1m EDTA,

0.25mg /mi AM, ImM ATP.
Buffer system : pH 5.0~7.0 : 25mM Tris-maleate buf-
fer
pH 7.0~9.0: 25mM Tris-HCl buffer
pH 9.0~11.0 : Carbonate-bicarbonate

buffer
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Fig. 5. Effect of pH on the Ca(Q, @) or EDTA
(0], M)-ATPase activity of myosin from Squid
mantle(O, []) and Clam adductor(@, W) muscle.
Enz. assay:0.125M KCI, 10mM CaCl,, 1mM EDTA,

0.25mg /ml myosin, ImM ATP.
Buffer system : pH 5.0~7.0 : 25mM Tris-maleate buf-
fer
pH 7.0~9.0: 256mM Tris-HCI buffer
pH 9.0~11.0:25mM Carbonate-bi-
carbonate buffer
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Table 1. Michaelis-Menten constants and maxi-
mum velocity of actomyosin, myosin and HMM
from Squid mantle and Clam adductor muscle.

Myofibrillar Ku(mol)
Squid

actomyosin  1.45 1.65 1.47x107% 2.27x1073
myosin 2.47 3.42  3.13x107% 4.17x1073
HMM - 4.44 - 5.33x1073

Vmax(/lrn()l /ITHH)
Squid

protein Clam Clam

ATPase activity (Pi pmole/mg HMM/min.)

Fig. 6. Effect of pH on the Ca(@) or EDTA(M)
-ATPase activity of HMM from Clam adductor
muscle.

Enz. assay :0.125M KCl, 10mM CaCl,, 1mM EDTA,
0.25mg /ml HMM, ImM ATP.
Buffer system : pH 5.0~7.0 : 25mM Tris-maleate buf-
fer
pH 7.0~9.0: 25mM Tris-HCI buffer
pH 9.0~11.0: Carbonate-bicarbonate
buffer
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Fig. 7. Graphic representation of Lineweaver-
Burk plot of actomyosin(O) and myosin(A)
.ATPase activity from Squid mantle muscle.

Enz. assay :25mM Tris-HCl buffer(pH 8.0) 0.125M
KCl, 10mM CaCl,, 0.25mg /ml protein
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Fig. 8. Graphic representation of Lineweaver-
Burk plot of actomyosin(@), myosin(A) and
HMM(M)-ATPase activity from Clam adductor
muscle.

Enz. assay:25mM Tris-HCl buffer(pH 8.0) 0.125M
KCl, 10mM CaCly, 0.25mg /ml protein
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Fig. 9. Effect of ethanol(O, @) methan(A, A)
and dioxane([], l) on the Ca-ATPase activity of
actomyosin from Squid mantle(O, 2, []) and Clam
adductor(@, A, M) muscle.

Enz. assay : 25mM Tris-HCI buffer (pH 8.0), 0.125M
KCl, 10mM CaCl,, 1mM ATP, 0.25mg /
ml AM.
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Fig. 10. Effect of ethanol(O, @) methanol(2,
&) and dioxane((J, W) on the Ca-ATPase activity
of myosin from Sqid mantle(O, », (1) and Clam
adductor(@, A, l) muscle.

Enz. assay : 25mM Tris-HCI buffer (pH 8.0), 0.125M
KCl, 10mM CaCl;, 1mM ATP, 0.25mg /
ml myosin,
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Fig. 11. Effect of ethanol(@) methanol(a) and
dioxane(ll) on the Ca-ATPase activity of HMM
from Clam adductor muscle.

Enz. assay : 25mM Tris-HCI buffer(pH 8.0), 0.125M
KCl, 10mM CaCl,, 1mM ATP, 0.25mg /
ml HMM.

ATPase activity (Pi pmole/mg protein/min.)

log NEM

conceniratien (2}

Fig. 12. Effect of NEM concentration on the
Ca-ATPase activity of actomyosin(O, @), myosin
(A, A) and HMM(M) from Squid mantle(O, &)
and Clam adductor(@, A, l) muscle.

Enz. assay : 25mM Tris-HCl buffer(pH 8.0), 0.125M
KCl, 10mM CaCl,, 1mM ATP, 0.25mg /
ml protein.
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