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Fig. 1. Inhibitory effects of La* on the plasma and vacuolar
membrane H*-ATPases. Microsomes were incubated for 10 min and
the average ATPase activity was calculated. Vanadate and nitrate were
used as specific inhibitors to plasma and vacuolar membrane H'-
ATPases, respectively. The activity was measured in the absence (L)
or in the presence () of 80 pM La* under the indicated conditions,
in the presence of vanadate (Va), NO,”, and both (Va+NO,"). The
concentrations of vanadate and NO;” were 1 mM and 50 mM,
respectively. Values are meanstSD (n=9).
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Fig. 2. Dose response to La* of vanadate- and nitrate-sensitive H*-
ATPases. (A) ATPase activity was measured in the absence (Con) or
presence of vanadate (Va), NO;”, and both (Va+NO,") at various
concentrations of La*. The data were fitted to either a polynomial or
a sigmoidal function, represented by solid line. (B) Inhibited activities
at various concentrations of La®™ were calculated by subtracting the
activity obtained in the presence of inhibitor from the corresponding
control activity.
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Fig. 3. Effect of La* obtained from the Triton X-100-treated
microsomes. The microsomes were made leaky by the addition of
0.05% (v/v) Triton X-100. Microsomal ATPase activity was measured
in the absence () or presence () of 80 uM La** under the indicated
conditions, in the absence of Triton X-100 (Con), in the presence of
Triton X-100 (Tri), and in the presence of Triton X-100 plus inhibitors
of H*-ATPases (Tri+Va+NO,"). The concentrations of vanadate and
NO,” were 1 mM and 50 mM, respectively. Values are means =SD
(n=5).
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Fig. 4. Effect of ATP on the La*-induced inhibition of H*-ATPase.
Microsomal ATPase activity was measured at various concettrations of
ATP in the control condition (M) and in the presence of 80 pM La*
(@). The data represent the average value of two separate triplicated-
experiments. :
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Lanthanum-induced Inhibitions of Microsomal H*-ATPases in the Roots of Tomato

Kwang-Hyun Cho and Young-Kee Kim* (Department of Agricultural Chemistry, Chungbuk National University,
Cheongju, Chungbuk 361-763, Korea)

Abstract: In order to find a chemical agent which is able to modulate the activity of H'-ATPase, microsomal
preparation was obtained from the root tissue of tomato plant and the effect of La* was measured. The activities of
plasma and vacuolar membrane H*-ATPases were analyzed by the inhibited activities using their specific inhibitors,
vanadate and NO,", respectively. La* inhibited microsomal ATPases in a dose-dependent manner and the inhibitory
effect of La™ was suppressed by both vanadate and NO,", implying that La* inhibits both plasma and vacuolar
membrane H'-ATPases. The Ki values of La* which inhibit 50% of the activities of plasma and vacuolar membrane
H*-ATPases were 57 and 78 UM, respectively. The H*-ATPases of the leaky microsomes made by the treatment of
Triton X-100 were also inhibited by La®, suggesting that La* directly inhibits both enzymes. Meanwhile, the
inhibitory effect of La™ was decreased by increasing the concentration of ATP. The effect of ATP was also
concentration-dependent and 7 mM ATP completely removed the inhibitory effect of La**. These results imply that
La* inhibits both plasma and vacuolar membrane H*-ATPases by decreasing the binding affinity of ATP and La®
can be used to control the activity of root H*-ATPases.

Key words: lanthanum, H*-ATPase, tomato roots
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