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Fig. 1. Effects of various anions on the activity of H'-ATPases.
Microsomes were prepared from the root tissues of tomato plants. The
activity of microsomal ATPase was measured in an assay medium
consisting of 120 mM KCl, 30 mM HEPES (pH 7.4), 2 mM PEP, 0.4
mM NADH, 50 pM CaCl,, 10 mM KCN, and 1 mM MgCl,. The
concentration of each anion salt was 20 mM.
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Fig. 2. Effect of citrate on vanadate- and nitrate-sensitive H-
ATPases. (A) Vanadate and nitrate were used as specific inhibitors to
plasma membrane and vacuolar H™-ATPases, respectively. Dose
responses of microsomal H™-ATPases to citrate were measured in the
presence of 1 mM vanadate (Va) and 50 mM nitrate (NO;). (B)
Inhibited activities by vanadate and nitrate. The inhibited activity was
calculated by subtracting the activity obtained in the presence of
vanadate or nitrate from the corresponding contro} activity.
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Fig. 3. Effect of phosphate on vanadate- and nitrate-sensitive H'-
ATPases. (A) Dose responses of microsomal H*-ATPases to phosphate
were measured in the absence (Con) or in the presence of 1 mM
vanadate and 50 mM nitrate. (B) The inhibited activities by vanadate
and nitrate were calculated at the indicated phosphate concentration.
The inhibited activity was calculated by subtracting the activity
obtained in the presence of vanadate or nitrate from the corresponding
control activity.
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Fig. 4. Inhibitory effects of citrate and phosphate at various
concentration of Mg”. (A) Citrate- and phosphate-induced inhibitions
of microsomal ATPases. Control activity was obtained at the indicated
concentration of Mg® (Con). The concentrations of citrate and
phosphate were 20 and 50 mM, respectively. (B) Inhibited activities by
cittate and phosphate. The inhibited activity was calculated by
subtracting the activity obtained in the presence of citrate or phosphate
from the corresponding control activity.
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Fig. 5. Effects of vanadate and nitrate on the activity of H'-ATPase
at various concentration of Mg®. The effects of vanadate and nitrate
on the activity of microsomal H'-ATPase were measured at the
concentrations of 1 and 50 mM, respectively.
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Fig. 6. Effects of vanadate and nitrate in the presence of citrate.
The vanadate- and nitrate-induced inhibitions were measured in the
presence of 20 mM citrate (Cit) in order to evaluate the activities of
plasma membrane and vacuolar H*-ATPases. The concentrations of
vanadate and nitrate were 1 and 50 mM, respectively.
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Fig. 7. Effects of vanadate and nitrate in the presence of
phosphate. The vanadate- and nitrate-induced inhibitions were
measured in the presence of 20 mM phosphate for the evaluation of
plasma membrane and vacuolar H™-ATPase activities. Mg* was
increased from 1 to 50 mM. The concentrations of vanadate and nitrate
were 1 and 50 mM, respectively.
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Inhibition of Microsomal H* — ATPases Prepared from Tomato Roots by Various Anions

Dae-Seop Shin and Young-Kee Kim*
Cheongju, Chungbuk 361-763, Korea)

(Department of Agricultural Chemistry, Chungbuk National University,

Abstract : H"-ATPases located on plasma and vacuolar membranes play major roles in various cellular physiological

processes. In order to investigate the physiological roles of H*-ATPases, microsomes were prepared from tomato roots
and the effects of various anions were measured on the activities of H*-ATPases. H*-ATPase was inhibited by various
anions. Citrate and phosphate were chosen to investigate detailed inhibitory mechanisms on H*-ATPases since they
showed different levels of inhibition. Inhibitory effect of citrate was observed at the concentrations above 3 mM.
When 20 mM citrate was added, the ATPase activity was decreased by 50-60%. However, the inhibitory effect of
citrate was decreased by increasing the concentration of Mg?. The citrate-induced inhibited activity was recovered
by the addition of Mg™. Addition of 7 mM Mg completely removed the inhibitory effect of citrate and the activity
recovered to the level of the control experiment. These results imply that citrate chelates Mg** and thus inhibits H*-
ATPases. Meanwhile, the inhibitory effect of phosphate was observed at the concentration above 3 mM and the
activity was decreased by 50% in the presence of 30 mM phosphate. Further addition of Mg* showed no recovery
on the activity. These results imply that the inhibitory effect of phosphate is not dependent upon the concentration

of Mg*.
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