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Fig.1 V-ATPase dependent pH gradient formation in

vacuolar membrane vesicles isolated from P. tremula
Reactions were performed as described in  “ Materials and methods” .

The reaction medium (500 wl) contained 10 mmol/L Mes-Tris,
pH 7.5, 250 mmol/L sorbitol, 5 pmol/L Acridine orange, 50 mmol/L
choline chloride, 3 mmol/L MgSO,, membrane protein, in the presence
(—) or absence (—*—) of 0.4 mm vanadate or 50 mm nitrate(***). The
reaction was started by addition of the 3 mmol/L Tris-ATP. — :
Na;VO,; =—e=—: CK; *** : +KNO,.
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Fig. 2 Dissipation of the ATPase-dependent pH gradient
as a function of Na,SO, concentration in vacuolar
membrane vesicles isolated from P. tremula
ApH was formed in vesicles as described in Figurel. When the
/A\pH reached steady, it was dissipated by the addition of a range of
Na,SO, concentrations from 8~100 mmol/L.Traces were aligned at the
point of addition of Na,SO, The initial rates of dissipation were

determined as described in “ Materials and methods” . Inset: The

Hanes-Woolf plot of [S]/V vs [S]. = : +50 mmol/L Na,SO,; e=—-e:
+8 mmol/L Na,SO,; ——: +12.5 mmol/L Na,SO,; -*+ : +25 mmol/L
Na,SO..
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Fig. 3 Effect of PtNha inhibitors on dissipation of the
ATPase-dependent pH gradient in vacuolar membrane
vesicles isolated from P.tremula

/ApH was formed in vesicles as described in Figure 1. When the ApH
reached steady, it was dissipated by the addition of 50 mmol/L Na,SO,
after addition of 0.5 mmol/L amiloride/50 pmol/L MIA. —— :
+Amiloride; —: +MIA; -+ : CK.
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Fig. 4 Different affinity of PtNah for Na* and K*

Experimental conditions were as in Figure 2 except K,SO,(50 mmol/L)
or Na,SO, (50 mmol/L) was used. —: +Na,SO,; ——:+K,SO,.
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Table 1 K, and V., of the Na*/H* antiporter of the

P. tremula
Control 50 mmol/L 100 mmol/L 150 mmol/L
NaCl NaCl NaCl
K,/mmol/L 114 23.0 27.0 30.5
Vom/%0Q/(min-mg') 200 185 177 169

Na,SO,-induced dissipation of ApH in vacuolar membrane vesicles

isolated from P. tremula grown in 50, 100, 150 mmol/L NaCl

Reactions were performed as described in Figure 2.The initial rates were
measured, and were transformed using a Hanes-Woolf plot to determine

kinetic parameters.
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Characterization of The Na'/H* Antiporter in Tonoplast Vesicles From
Populus tremula. calli’

LIU Jing-Jing?, ZHANG Xu-Jia?”, LU Cun-Fu®”
(" National Laboratory of Biomacromolecule, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China;
? College of Biological Sciences and Biotechnology, Beijing Forest University, Beijing 100083, China)

Abstract The Na'/H' antiporter in vacuolar membranes transports Na* from the cytoplasm to vacuoles using a pH
gradient generated by proton pumps, which could reduce Na' toxicity. It is uncertain that whether the woody
plants have the same mechanism. Through differential centrifugation and sucrose density gradient centrifugation,
tonoplast vesicles were isolated from Populus tremula calli broken by blender. After establishing pH gradient by
V-ATPase, Na" could dissipate the pH gradient, which indicates that there is Na’/H" antiporter in the tonoplast
vesicles from Populus tremula calli (K,=11.4 mmol/L). Amiloride could inhibit the Na”/H" antiporter activity. The
antiporter could transport Na" and K, the affinity for Na* is higher. Salt stress decreased K, and V ..

Key words Populus tremula calli, Na'/H" antiporter, V-ATPase
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