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Acid-induced Denaturation of Carp Myofibrillar Ca-ATPase
in Connection with KCl Concentration

Yasuhiro Funatsu,® Akihiko Hashimoto,® Kunihiko Konno,*
and Ken-ichi Arai*!

Denaturations of carp myofibrils and myosin induced by changing pH and KCI concentration
were studied. Myofibrils and myosin suspension was mixed with maleate-NaOH buffer to set the
pH between 4.81 and 6.14 in the presence of various concentrations of KCI (0.1~ 1.0 M) and stored
at 2°C. The first .order rate constant (K) for inactivation of Ca-ATPase caused by the above

treatment was then estimated.

Tt was thus found that the K, of myofibrillar Ca-ATPase increased with lowering the pH as well
as with increasing KCI concentration. On the other hand, the K, of myosin Ca-ATPase remained
practically unchanged with changing the KCI concentration but increased with lowering the pH,

in the same manner as in the case of myofibrils.

In addition, the K, of myosin Ca-ATPase agreed

closely with that of myofibrillar Ca-ATPase in the presence of 1.0 M KCl.  These results strongly
suggested that the actin part of carp myofibrils was denatured by acid treatment in the presence
of 1.0 M KCI, and lost its protective activity against thermal inactivation of myosin Ca-ATPase.
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ig. 1. Decrease in myofibrillar Ca-ATPase ac-
tivity during acid treatment.

Carp myofibrils suspension {in 0.1 M KCI)
was treated with acid in the range of pH 5.08-
6.14 on mixing with 50 mM maleate-NaOH
buffer, at a protein concentration of 2 mg/m/
and at 2°C. The acid treatment was stopped
by adding five volumes of 40 mm Tris-HCI
buffer (pH 7.5) to Mf suspension at 2°C. The
ATPase assay was carried out at 25°C in a
reaction medium containing 0.5 M KCI, 5 mm
CaCl,, 25 mm Tris-maleate (pH 7.0), 1 mm ATP
and 0.08 mg/m/ of Mf protein. The pH
values for treatment were 5.08 (@), 5.24 (),
5.37 (v), 5.78 (»), and 6.14 (O), respectively.
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Fig. 2. Decrease in myofibrillar Ca-ATPase ac-
tivity during acid treatment in the presence
of various KCI concentrations.

The acid treatment of carp myofibrils was
conducted as in Fig. 1, except that KCI con-
centration for the treatment was varied among
0.1~1.0M. The stop of acid treatment and
the ATPase assay were also conducted as in
Fig. 1. The KCI concentrations for acid treat-
ment of Mf were 0.1 (@), 0.2 (a), 0.3 (@), 0.4
(D), 0.5 (1), and 0.7 () M KCI, respectively.
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Fig. 3. Decrease in myosin Ca-ATPase activity
during acid treatment.
The acid treatment of carp myosin (in 0.1 M
KCl) and the ATPase assay were conducted
as in Fig. 1. The pH values for the treatment
were (O) pH 5.18, (v) pH 5.46, (») pH 5.72,
and (O) pH 6.08, respectively.
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Fig. 4. Effect of KCI concentration on pH de-
pendency of rate constants for acid-induced
denaturation of carp myofibrillar Ca-ATPase.

From the data shown in Figs. 1 and 2, the
first order rate constant (K,) for inactivation
of myofibrillar Ca-ATPase was estimated
using the relation, K,=(In Co—In Cr)-1/t,
where Co and Ct are the activitives before and
after ¢ seconds of acid treatment. The KCI
concentrations for acid treatment were 0.1 (@),
0.5 (0), and 1.0 ((1) M, respectively.
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Fig. 5. Effect of KCl concentration on pH de-
pendency of rate constants for acid-induced
denaturation of myosin Ca-ATPase.

The acid treatment of carp myosin and its
ATPase assay were conducted as in Fig. 1.
The first order rate constant for acid-induced
denaturation of myosin Ca-ATPase was
estimated as in Fig. 4. The KCI concentra-
tions for acid treatment were 0.1 (O), 0.3 (»),
0.6 (), and 1.0 (V) M, respectively.
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Fig. 6. pH-Dependencies of first order rate constants for denaturation of myofibrillar and myosin
Ca-ATPases in the presence of different concentrations of KCI.
The first order rate constants for inactivation of myofibrillar and myosin Ca-ATPases

were quoted from the data shown in Figs. 4 and 5.

The KCI concentration for acid treatment

were 0.1 (A), 0.5 (B), and 1.0 (C) m, respectively.
Myofibrils. (solid line), Myosin (dotted line).
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Table 1. The rate constants for acid-induced
inactivation of myofibrillar Ca-ATPase at
different KCl concentrations.

Kp (1075571
KClI conc. pH
5.3 5.8 6.0
0.1Mm 7.9 1.6 0.7
0.5M 70.8 7.1 1.8
1.0m 251.0 15.8 5.0

From the data shown in Figs. 4 and 5. Kjp values were
quoted in this table
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