Research Papers

Progress in Biochemistry and Biophysics
2007, 34(12): 1303~1307

www.pibb.ac.cn

BRiM L4 e R Na/H* [ [iZ R R E

X dhdh 2 RIEK U AR VT
(e[RRI T, ARy T RS, s 1001015
PALHTHR A AR SR B, S 100083)

Pl N Dk
1)

T YL Na/H" S i) 3 5 ] e 405 1 Na® Feig BIB0E WAk A7, LA/ i N Na B35 R AHAR A s g
AT FREIOHLE H BTEAGE . DARKI LA I @SR kL, SRR @i S\, e 22 T O AN AN S B P
DAFENAAL IR LA R e . IR V-ATPase S5 7 BB, 12O RE IS A LUAR R 4% Na' [#6ia, RWTRIER
AFAE Na/H R s it GRMCK I 4L K, /& 11.4 mmol/L). Na'/H' [ [A132 4 44 11 40 1 71— 2 S I 0K 1 1 Sl 0 1 e
IBARRIEYE. 1% NaVH" & [ ie ik bl LU ds Ko, H2ERIBE ST LE Na® Ik 30%. 145 58 15 YR WA AR 490 (K W0t i A7 7
Na'/H" e [aiskitk. ML DIREN TR Y], @O AUWEERRaZ&IE T, Na/H JIa s s rEul e MR, $omizililm gety il

WA £ 5%

X8R WML, NavH' X sk, V-ATPase
ZRISEES  Q945.78, Q946.5

h T RERSAE AR IAEE T AEAE, R T O RN
JL T YA I Na R B, A Na 1) 255 3 A ) — 7
T B B N (WAL, ] P 3 B WAL PRI N o Bk
ffiNa X AL B 0. T TS0, FEA 40 3
Ik A1 R T BRI/ B T B Na/H R[] 38 i A
(antiporter) 5 41 {0 5T [FINa iz 126 21 41 i #b 55 £ v
g A7 L IS Na/H [ 7] 38 % /& (Nha) ) FH 338
V-ATPase fll / B{H *-PPase ™ A [ HL Ak 2% 3586 i fiff
0 i 5 N2 S N IH RS e, 5 8Na e i
PIERAR, T U 1T 40 M N R pHAEL . 40 M AR DL &%
JL I Na TR B, 0T R A 5 1 b T A .
G W], ¥ I Nat/HT e ) B s R R I
ANNHX VAL RIFG IR, g, F S, 1%L
FIk, n] DA IR LEAE Py i S B e

TR AR I R A, E R
JE SRR MR Y B AR AN TR B, IR a2
JEEFIA L b (F)Na7H & )32 fr AR (Nha) A 15,
PUZE AR D RE SHEY Bk o8 R oy +F

HNa/H" [ 17 32 i 14 (Nha) 15 56 o2 75 K52 T K 91
(R, fEARZ ShAE R U SR AR KPR AED,
BRTJEPL UK H A IO K B T 2R Nha, {H
SEARAFY LA NhaflER D, i, AN

KA W Y— 8 b s B E R Nha 5
(PeNhaD1)!", {H 41 i w2 A7 M A 2 Dy fig # A I
. K TAECLRRINL(P. tremuda) ) R AT 2125 ¥4
Bl H ORI ) 0 A L0 R 47 /£ Nha
(PtNha), %Iz i )05 P BE 55 % 55 3R W 2 T v i
BEAS, SRz pLHIA] BE L L AN 647 5%

1 #MR57E%

11 w8

R L7 R L 2R R HE ) K 531 T 5K R S
BT, WA LTERE AR TR FaR R, [k
B R A MSHE FRIL, BN mg/L —E R LR
(2,4-D), 0.1 g/LWLEE. 30 o/L Wi F14.8 g/LE AT,
pH 5.8. 8 R4kAR—IK. NaClAhH @il 2
AT R TS NaCIR [ ARG FR L R IR TR
1.2 7%
1.2 Wy b @t A RBRR e ) il # . S )

* [ X B ARG T U H (30430430).

IR

FRIEZK. Tel: 010-64888517, E-mail: xjzhang@sun5.ibp.ac.cn
JIAEAR. Tel: 010-62338346, E-mail: lucunfu@bjfu.edu.cn
Wk H e 2007-03-14, %32 H 1. 2007-04-29



. 1304 EYNFSEYYIRHER

Prog. Biochem. Biophys. 2007; 34 (12)

TSR AR U 7 20 M R 2 K 70,
Pl 208 T A A WL (Blender) 4421 0 2
(A ZRE T /g o 2 o /i BT AR AR /ml) I N 22 A Jot
(30 mmol/L MES-Tris pH 8.0, 250 mmol/L j ¥ ,
5 mmol/L EDTA, 10%Huli, 500 pl/L g-#ikk L%,
200 mmol/L DTT, 0.1 mmol/L PMSF, 0.1%BSA,
1 g PVP/100 g 202340 i), R 40 i fo FH 4 )2 v 20
Ak 8 AR -4 B BEIZR10 000 g(JA25.5)
025 min, VAFFFEERGRAR . 40 M AZ AR 1) 4
PR . i 480 000 xg (Beckman 45Ti) i 40
45 min, 3% B, PUEETINAE & (10 mmol/L
MES-Tris, pH 7.5, 250 mmol/LEKE, 5% H i,
1 mmol/L EDTA, 1 mmol/L DTT, 0.1 mmol/L
PMSF), R Ji 55 HAl 5 25% ~ 50% /N 34 452 11 i 3 i
FiEE I, 2100 000g (Beckman SW40Ti) &5 .0»2 h,
AR 0% ~25% 7t I E RIS, A EDTAR
WA B S5 ~81%, 160 000g (Beckman 70Ti) &5 L
45 min. AN FEEA0CEAE. DU (I 2ith 10
TR ) TR B T AT EDTAR A, K
NIRE, —80°CUKAH H {RA7 4 11 .

1.2.2 EAFSENE. Bradfordid F &0l & £
AR A . AR I AR AR TR
1.2.3  Nhaihi PE R0 E . Nhai P i 6l v i
HR JEE R A A (MY WE A8 2 D' 2 ) SRk g 1031 Je
N A& & (500 wl) &% A 10 mmol/L Mes-Tris,
pH 7.5, 250 mmol/L 1lI AL ¥, 5 wmol/L WY I #
(Acridine orange), 50 mmol/LE ALIETH, 3 mmol/L
MgSO,, 140 wg. M3 mmol/L Tris-ATP JH
RN M REERE, RNAERT A
Na,SO, )i ZNa [ #5ia . W N ANa* 15 s)& ) 4h
His i % (A%Qemin™), Nhaifi Pk K/NELA% %R,
0 00 2 7 2¢O R BT AR S JA 3l NaVH 2 1
AL 55653 696 1T (Hitachi 4500)3: 25200 5 1Y
B DGR . BRI K 533l 2 495 nm Al
525 nm, FR4%E9EFE2.5 nm, MEIEEE25C.

2 ZR5i1TE

2.1 BRiM WLt e 3R B AR o 46 R 5L

DR g 80 N 2 ) P 980 5% 98 00 £ J 1 s
A REJA B4 I 5 P (U Na 5 WG A TH A e,
1117 A5 Na™ £ V0 P DR Ak, D] okt e AT 38 o v
V-ATPase#% 12 Jit 1, %l N0 5 P9 0 v A 2 3 ot
THEEE. WELPTR, REFMAATPIE, 96
BRK, RYIIE PR T . OV UEW] SR

=

W PE (A8 Ak I V-ATPase 518 it 1 T3, &
b A V-ATPaseff) & PEHIHIFINO; ), WTLLE
BIBA YL R K (B, BB uE AT P
L5 B 1129 H6 K B R T V-ATPase 7 12 i 1+ 1)
g8 SFAh, Gramicidin DHEWE 1 B 4 P 0 £
R, TTLLE R, 906 T R R AR PR S,
AP N\ Gramicidin D, 7% %30 [A] B AR IS IRAS
XUV N B H B 3 Gramicidin D ¥ #8210 45,
WL N AMHIR B — 3, %45 U ATPS R 2
PR V-ATPasel iz i+ 5 ke, 1 -F v it
Wi AT T A R R R AT AR T (1 P

900
800
700
600
500
400
300
200
100

Fluorescence

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; **s : +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,; *—-:
+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.

JAE IS, WS R, 2 SR KA UK H
I AEO, B S0 I B Nha v M, T 5 A SR
JEENhaid 1 W 57 1) 2 F R K R A ——5 T R &
S0 NE R K (MIA) (1) 4030 0 1€ 3 2 76 Nha (1 01 il
P2 UL K AN S ] L S S R K A 7R T
Naef W LAz 80 5 P9 ) 5T 1 6 B2 19 5% i .
g5 J B, 0.5 mmolZd SR K1 i) 27 50% Nha
(R PE (A 2 FUEE KA AR T, Na" 3B T 98 06
Vi 5252 )WY AW ), 3 BT R Ll A v R AT A
Nha. {H & 5 T & 2 UL WK X PtNha 52 1 1R /)N
Ui B PtNha ¥ 5 F1] 5 Amiloride 4% &, X 5K H 4 In
fe KA ENhatt L.
2.4 PtNha BB FiEE

FISE M Nha LUAH [ (1) 3 22 4 1E Na FIK 1), 3%
W HoNha Xty Na FHK A ik B0k . AH B3l IR A 5 45
TR, ER A 0 B Nha L BE AT PR IZ HiNaT),
ANFEIZHIKY, Ui I Nhatt Na R (R B4 o pioky
Sk i, FRATIWTSY T PENhasi Na FIK ) 1% 4
PE(KI4). Z5592%W], PtNhan] LLEENa MK, HIHA
1z 3R 4y 9 b 160% Q/ (min emg') Al 117%
Q/(min+mg"). 1] LLF th BR#H 11 4% PtNha X Na* % I
AR R PSRN ), s TR 2 L i Is K2
30%.

1200 -
ATP

1000 =

800 -

3
f=}
3
§ 600 — NaZSO4 / KZSO4
2 | e
=3 -
400 +
200

1 1 1 1 1
200 400 600 800 1000
t/s
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
Vo/%Q/(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;
2 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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