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Thapsigargin is a specific antagonist of SR/ER-type Ca**-ATPase in animal tissue, and it was used
to characterize the microsomal ATPases prepared from the roots of tomato. When 10 yM thapsi-
gargin was added, it inhibited the microsomal ATPase activity by 30%. The thapsigargin-induced
inhibition was dose-dependent. Since the activity of Ca**-ATPase is very low in the roots of tomato
tissue, it is possible that thapsigargin inhibits the activities of major H'-ATPases located in plasma
and vacuolar membranes. The inhibitory effect of thapsigargin was reduced when the vacuolar H'-
ATPase activity was inhibited by NO,”. However, the effect of thapsigargin was not observed on the
H'-ATPase activity located in the plasma membrane. These results suggest that thapsigargin inhib-
its the vacuolar H*-ATPase activity in the roots of tomato.
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Fig. 1. Effect of thapsigargin on the microsomal ATPase activity.
The activity of microsomal ATPase was measured by an enzyme-
coupled method in the absence (Con) or in the presence (Tg) of 0.1
and 10 uM thapsigargin. Values are means =SD (n=5). Inset: Dose
response of thapsigargin effect on the microsomal ATPase activity.

100}
80}

S

> 60f

>

8 4o
20+
0

Con Vana NO,

3

Vana+NO3'

Fig. 2. Effects of thapsigargin on the microsomal ATPase activity
in the presence of various inhibitors. The activities were measured in

the absence (L)) or in the presence (M) of 10 UM thapsigargin under
the indicated conditions, the presence of vanadate (Vana), nitrate (NO;"),
and both (Vana+NO;"). The concentrations of vanadate and nitrate

were | mM and 50 mM, respectively. Values are means®SD (n=5-7).
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Fig. 3. Thapsigargin-induced inhibition of nitrate-sensitive H'-
ATPase activity. (A) The activity of microsomal ATPase was decreased
by increasing the concentration of nitrate (M). Thapsigargin-induced
decrease in the activity is shown (@). (B) The inhibited activity by
10 uM thapsigargin in the presence of various concentrations of nitrate
calculated by subtracting the activity obtained in the presence of
thapsigargin from the corresponding control activity.
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Fig. 4. Effect of thapsigargin on the vanadate-sensitive H"-ATPase
activity. Microsomal ATPase activity was measured at various
concentrations of vanadate (). Thapsigargin (10 uM) was added in
each concentration of vanadate (@).
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Fig. 5. Inhibitions of vacuolar H'-ATPase activity by thapsigargin
and Ca®. The effects of thapsigargin and nitrate on the activity of
microsomal ATPase were measured at the various concentrations of
Ca®. The concentrations of thapsigargin and nitrate were 10 uM and
50 mM, respectively. The inhibited activities by thapsigargin (@) and

nitrate () at the various concentrations of Ca>* were calculated by
subtracting the activity obtained in the presence of the inhibitor from

the corresponding control activity.
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