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Abstract

The actomyosin and myosin of the squid at 30C showed the highest V. and the actomyosin and
myosin of the clam at 35°C and HMM at 25C showed the highest Vi, The thermostability of myofibril-
lar proteins is changed greatly according to the difference of KCl concentration. The myofibrillar prot-
eins of the clam showed a higher thermostability than the myofibrillar proteins of the squid. When 3%
ethanol solution was added and heated myofibrillar proteins, denaturation was accelerated and it was
shown that there was a difference between animals in the denaturation velocity.
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Fig. 1. Effect of temperature on rate of prod-
uct formation of Squid mantle myosin.
Enz. assay :25mM Tris-HCl buffer(pH 8.0), 0.125M
KCl, 10mM CaCl,, 1mM ATP, 0.25mg /
ml myosin,
Reaction temp, : 25T (O), 30C(4), 35¢([]), 40T
(@), 45C(a).
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Fig. 2. Effect of temperature on rate of prod-
uct formation of Clam adductor myosin.
Enz. assay :25mM Tris-HC] buffer(pH 8.0), 0.125M
KCl, 10mM CaCl,, ImM ATP, 0.25mg /
ml myosin,
Reaction temp. : 30C(£), 35¢([]), 40C(@), 45T
(a), 50C(HD).
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Table 1. Michaelis-Menten constants and maximum velocity of actomyosin and myosin from Squid man-
tle muscle as a function of temperature.

Actomyosin Myosin
Temperature(C) -
Vinax(zamol /min) K (mol) Vinax( zmol /min) Km(mol)
25 1.37 1.39x1073 1.76 2.13%x107%
30 1.45 1.47x1073 2.47 3.13x1073
35 0.91 0.83x1072 1.15 1.35x107°
40 0.50 0.45%x1073 0.42 0.67x1073
45 0.42 0.41x1073 0.17 0.30x1073

Table 2. Michaelis-Menten constants and maximum velocity of actomyosin, myosin and HMM from Clam
adductor muscle as a function of temperature.

Actomyosin Myosin HMM
Temperature(C) Vo K@ Vo K. Vo K.
25 1.41 1.85x1073 2.92 3.45x1073 6.29 8.33x107°
30 1.65 2.27x1073 3.42 4.17%x1073 4.44 5.56x1073
35 2.40 3.70x1073 4.00 4.76x1073 2.77 3.33x1073
40 1.00 1.59%1073 1.82 2.17x107* 1.50 1.75%1073
45 0.72 1.43%x1073 1.07 1.19%x 1073 0.81 0.96x1073
@ ymol /min

@ mol
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Table 3. Rate constants of inactivation of actomyosin, myosin and HMM from Squid mantle and Clam

adductor muscle as a function of ionic strength

Concentration Actomyosin Myosin HMM
of KCI(M) 0.1 0.5 0.1 0.5 0.1 0.5
Squid 5.5x1073 16.0x1073 20.0x1073 127.0x107°? - -
Clam 5.8%x1073 24.0x107* 8.4%x1073 30.1x107¢ 69.5x107° 124.0x107°

Rates were measured at 35°C (Squid) and 40°C (Clam).
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Fig. 3. Arrhenius plot of the effect of tempera-
ture on the rate of denaturation of actomyosin(O)
and myosin(@) from Squid mantle muscle.



164 A - FAE - HEE F5AE Y FEEA

ZFol
& olm] ERd uk 9L
A 248 S7MAY 3%
A 9] ofleh-&-& Hrlste] 40°collA] 71ed 3 7Fed Azt
.of o W& ggde] WslE A3t 1 A3} Table 590
YERG vie} o] ofg-&g AUME A9-o] duAde
N ere-S Hrhslx) 3ke o (Table 3) Bk of 2~3
W2 rREstE vl aeu FAFEE e Adls
eor Sgehis 2 WAel 2@z el first
stage(7H2 3 5&) oA A ¥4 dosln
% second staged| M HASEI ZAEE kA
. . . . . . Bolx g},
3.10 3.15 3.20 3.25 3.30 3.35 o 9 gole] TelgaThe] Uit} = 1
25 JeElH, actomyosin®] myosint.t} F&
Fig. 4. Arrhenius plot of the effect of tempera- FYAS Jehf o] Aaesat X3 S48 1
ture on the rate of denaturation of actomyosin(@), 27 9t}

myosin(a), and HMM(H) from Clam adductor mus-
cle.

ryoo
ro,
X
Ho
&y
N
e
o
oX,
o,
Jo
N
op
2
o
off
f
)

log k (min~1)

tlo ¢t

1/T x 103

2 1l ox

ox

a4 8
Ik weEbA BE dAEEe SR Al ol
oM E 4 Exp7kel bondF9 7 281 compac-

2 A g Fas dudelo|y 25
tness®] Frol] Fel7h AS RO APt ol Zo Y Btz 2YAFVNMI L 2 o] 9} Titol
T2 TR W2 Aole Bt FUSI AALL A 23l AAF SYaau o] the dukH ol
42 Fefopt 1 UlE WY 9l e AE 543 dorg el diste] Hlm HES AaA oF
c}, ©]9] actomyosind} myosine 30°CoAA Htl VoS

Table 4. D, Z-value and thermodynamic data for inactivation of myofibrillar protein from Squid mantle
and Clam adductor muscle.

D (min) Z AH# AGH ASH# Bonds

broken
25 30 35 40  45(%¢) () (cal/mol) (cal /mol) (cal /mol)  No*
Squid AM - - 427 168 85 14.6 30,477 23,524 21.8 6
myosin 1,270 400 115 51 7 9.2 46,414 21,928 77.0 9
Clam AM 38,383 8,530 2,843 394 127 8.9 47,546 23,791 74.7 10
myosin 9,212 1,645 337 274 66 9.9 43,377 23,374 62.9 9

2 No of non-covalent bonds broken on denaturation=aH% /5,000 cal wher the average AH# per bond is assumed to
be 5,000 cal /mol.

Table 5. Rate constants of inactivation of actomyosin, myosin and HMM from Squid mantle and Clam
adductor muscle in 3% ethanol solution.

Squid Clam
Myofibrillar proteins " -
First Second First Second
Actomyosin 53.0%x1073 25.0%107° 45.0x1073 14.0x1078
Myosin 137.0x 1073 37.0x1073 62.0x1073 20.0x1073

Rates were measured at 40C.
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