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Physicochemical Characteristics of Yellowtail Myosin and Whelk Paramyosin
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Abstract
The native myosin and paramyosin extracted from the ordinary muscle of yellowtail (Seriola quinqueradila)
and the adductor muscle of whelk (Neptunea arthritica cumingi) were studied for their physico-chemical
characteristics. Molecular weight, molar extinction coefficient at 278 nm and intrinsic viscosity were accounted
for 4.6 x 10 dalton, 5.44 in E{’ and 1.60 dl/g in yellowtail myosin, and 2.0 x 10° dalton, 3.04 in E!?" and 2.60
dl/g in whelk paramyosin, respectively. Yellowtail myosin showed a 0.342 umole-Pi/min/mg-protein of Ca>*
-ATPase activity and contained 40 group-SH/mole-myosin. The ratio of polar amino acids to non-polar amino

acids and that of acidic amino acids to basic amino acids were 0.54 and 1.64 in yellowtail moysin, and were

0.47 and 2.42 in whelk paramyosin, respectively.
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Fig. 1. UV-spectra of yellowtail myosin in 0.6 M
KCl-50 mM phosphate buffer, pH 6.7 (—) and whelk
paramyosin in 0.6 M KC1-10 mM phosphate buffer, pH
7.3 ()

The protein concentrations and adjusted to 0.82 #g/m!
in yellowtail myosin and to '2.07 wmg/ml in whelk

paramyosin.
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Fig. 2. SDS-PAG electrophoretic patterns (upper) and

densitometric recordings (lower) of purified myosin

from yellowtail ordinary muscle

(A) Myosin prepared by the methcd of Margossian and
Lowey (1982),

(B) Mvosin prepared by the modified Margossian and
Loweys™ method,

(C) Myosin prepared by the modified method using

sucrose solution,
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Fig. 3. SDS-PAG electrophoretic patterns (upper) and

densitometric recordings (lower) of whelk
paramyosin

(A) Sample prepared by the modified Levines’ method.
(B) Sample stored for 3 months after treating SDS for
electrophoretic analysis.

(C) Sample prepared by the method of Johnson and Kahn.®®
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Table 1. Amino acid composition of yellowtail myosin and whelk paramyosin

uto} Myosinz} 74 af

o} B-3-F ‘Paramyosin o E2j3}8z Az 33

(residues/protein mole)

Polar
Amino Yellowtail Whelk Amino Yellowtail Whelk
acid myosin paramyosin acid myosin paramyosin
Trp 37 0 Nega:ive charge
Iie 161 54 Asp 414 244
Phe 133 20 Glu 704 390
Pro 83 14 Positive charge
Leu 331 198 Lys 446 106
Val 198 76 Arg 235 156
Met 115 6 Uncharged at pH 7
Ala 359 174 Gly 193 44
Ser 198 86
Thr 184 82
1/2 Cys 41 Tr
Tyr 101 20
His 97 24

Moles of acidic amino acid residues/moles of. basic amino acid residues:{Yellowtail myosin, 1118/681

Whelk paramyosin, 634/262

Moles of non-polar amino acid/moles of pola; amino acid:{Yellowtail myosin, 1417/2613

Whelk paramyosin, 542/1152

Total moles of amino acid residues:{Yellowtgil myosin, 4030
Whelk paramyosin, 1694

Ae g 7zt £43led Table 26 Vyebulol},
Table 2¢} +}eltule} 3te] SH 7]+ paramyosin ¢l
qe AEHA 4etoy, myosin & mole @ 40013

t}, o9 Bt & 4" N-ethylmaleimide 2 SH

Table 2. The physico-chemical properties of yellowtail

myosin and whelk paramyosin

Myosin Paramyosin
Molecular
weight (Me) 460,000 200,000
Molar extinction
coefficient (E}'") 5.44 3.04
Intrinsic
viscosity (dl/g) 1.60 2.60
SH group
(residues/mole) 40 —
Hydrophobicity (FI) 740(940) 468(768)
Ca*-ATPase activity
(u moles-Pitmin-
mg-protein) 0.342 —
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Fig. 4. Molecular weight determination of yellowtail
myosin and whelk paramyosin by SDS/7.5%
polyacrylamide gel electrophoresis

Cross-linked albumin(QO) and hemoglobin(A) were used
as marker protein.
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Fig. 5. Reduced viscosity of yellotail myosin and
whelk paramyosin as a function of protein concen-
tration

The solvent was 0.6 M KCI1-50 mM phosphate buffer, pH
6.7, for yellowtail myosin and 0.6 M KCI-10 mM

phosphate buffer, pH 7.3.
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Fig. 6. Salting-out curves of yellowtail myosin and
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Fig. 7. Salting-in curves of yellowtail myosin and
whelk paramyosin
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Fig. 8. Solubility of yellowtail myosin(O) and whelk
paramyosin (®) as a function of pH
The solubility was measured by dialysis of the protein

solution at various pH of buffer solution.
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ANS : l-anilino-8-naphthalene sulfonate

ATP : Adenosine triphosphate

Car-ATPase : Adenosine triphosphatase in presence
of Ca** ion

DMSO : Dimethylsulfoxide

DTNB . 5,5'-dithiobis (2-nitrobenzoic acid)

EDTA : Ethylenediaminetetraacetic acid

FI : Fluorescence intensity

HMM : Heavy meromyosin

LC : Myosin light chain

Pi : Inorganic phosphate

PMSF : Phenylmethylsulfonic fluoride

SDS : Sodium dodecylsulfate

SH . Sulfurhydryl radical

i, : Specific viscosity

Me : Molecular weight determined by
electrophoresis

s . Solubility

= =
N 3.4
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