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Estimation of myosin denaturation rate when the medium
includes chelate reagent

Koichi Kuwahara, Masakazu Murata' and Kunihiko Konno®

It is required to estimate the myosin denaturation rate when myofibrils were heated in
the presence of sodium citrate that chelates calcium ion leading to a loss of activation of Ca?*-
ATPase. It was confirmed that addition of sodium citrate to Ca*-ATPase assay medium suppressed
the activity due to its chelating ability of calcium ion although the effect was inferior to EDTA,
apparent Ca®-ATPase activity measured with 0.5 M KCl was higher than that with 0.5 M NaCl
indicating that addition of sodium citrate activated K'-ATPase just like EDTA does. Therefore,
KCl was replaced by NaCl in the Ca*-ATPase reaction medium when chelate reagent was
involved in the system. Calcium ion concentration should be increased to 15 mM from 5 mM to
achieve a sufficiently high activity (about 80 %). The inactivation rates measured in the modified
assay medium gave the same value as estimated in the original medium. We established the
Ca’"-ATPase medium to estimate the thermal inactivation rate of myosin when the treated protein

solution contains chelating reagent such as sodium citrate.
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Fig. 1 Titration of calcium ion with EDTA and
organic salts. Calcium ion at various
concentrations were titrated with 0.01M EDTA
(cross marks in B and C), 0.1 M sodium citrate
(circles in A, B, and C) and 0.5 M sodium
gluconate (triangles in A and C).
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Fig. 2 Effect of Na-citrate on the Ca-ATPase activity.
Ca-ATPase of carp myofibril was assayed
at 25 °C in a medium containing 5 mM CaCl,,
1 mM ATP, 25 mM Tris-maleate (pH 7.5) and
0.5 M either NaCl (circles) or KCI (triangles)
together with various concentrations of Na-
citrate.
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Fig. 3 Comparison of inhibitory effect of Na-citrate and
EDTA on Ca-ATPase activity. The assay medium
contained 0.5 M NaCl, 5 mM CaCl,, 1 mM ATP,
25 mMTris-maleate (pH 7.5) together with either
EDTA (cross marks) or Na-citrate (circles).
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Fig. 4 Effect of Na-citrate on the Ca ion concentration
dependent activation of Ca-ATPase. (A) Ca-
ATPase activity was assayed under the
same conditions as in Fig. 3 except that CaCl,
concentration was varied. The medium also
contained no (cross marks), 50 mM (circles) or
100 mM (triangles) Na-citrate. (B) The double-
reciprocal plot of the results in (A). (C) Free Ca
ion concentration requirement of Ca-ATPase
activity by assuming a binding constant of 1.94
x 10° (M™) between Ca ion and Na-citrate.
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Fig. 5 Effect of Na-citrate in the assay medium on
the thermal inactivation of carp myofibrils.
Carp myofibrils were heated at 42 °C, and
inactivation of their Ca-ATPase was assayed in
a medium containing 15 mM CaCl2, 0.5 M NaCl,
1 mM ATP together with 0.05 M Nacitrate
(circles) or without it (cross marks).
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