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Effects of Ca’*,CaM and CaM Inhibitors on Activity
of Schizosaccharomyces pombe Plasma Membrane H* -ATPase
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Abstract; The Schizosaccharomyces pombe plasma membrane H*-ATPases are obtained by differential
centrifugation, acid treatment and isopycnic centrifugation in a discontinuous sucrose gradient to study the
effects of Ca’* ,CaM and CaM inhibitors on activity of purified plasma membrane H* -ATPase. The re-
sults show that Ca’* strongly inhibit the enzyme activity while CaM has no effect on it, and that both the
CaM inhibitor TFP and Compound R24571 strongly inhibit the enzyme activity. It is inferred that TFP and
Compound R24571" s inhibition of H* -ATPases enzyme activity is not made by combining TFP with CAM
to form CaM inhibitors, but through direct interaction, or mediated by phospholipids and other CaM — de-
pendent membrane protein.
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1.1 &5

B2 R IR Y (yeast extract) W B Oxiod /\ &), ATPNa, , MES, = % $if B2 ( trifluoperazine hydrochloride,
TFP) .JE &%) R24571 ( Compound R24571) \EGTA B Sigma 2\ 8] , % =¥ G - 250 2 Fluka 2y ]t 0
S A MEAE AN Serva A RO 4%, RIENEBEE CaM HATRZH &, HAFRRANH N E
FEAr T AL
1.2 ‘RAEIESE

SR 3454 B B} ( Schizosaccharomyces pombe Lindn AKU 4220 ) B Fh Ity B o [E %58 i A W B AP AR O
(CGMCC). R B e 2R F YPD S5 555 (2% #A6E 2% B E IR, 1% B R4, pH6. 0) ). &
SRAE H* -ATP BER ) 2% BERHMIRY) 5. 8% WHME, pH4. 5 ORISR 2. S B o S B T A8
FEHEH1,30°C ,200 r/min HRFGHEFE 24 h, A MBRIFHARITH A ERBAREFRE P FRBEMTEER 1 x
10° cells/mL, [F] - 445 15 h, bt B 40 A ob T %t $AE K A , 5 000 r/min B0 15 min J 04E B 4.
1.3 R H'-ATP ERA9%I &

B0 FE B 9 B 44 B3 ¥4 B9 $2 BT 5 (0. 25 mol/L B4, 1 mmol/L MgCl,, 10 mmol/L Tris-HCl pH
7.5) % 1K, P bead-beater 5¥£, HHE#RN 0. 5 mm #/NBERBRBERE 40 , REREET [E] 24 3 min, 43 9 K
7,8K 20 s, (8] [E]FE 3 min. YRG0, ZRBHKERIEIINAOXBREERHE L, RALE, RiEg
REME BRI B0, 4 BB H Y -ATP #8. 53X i3 828 18 Dufour (1978) B 7 520, BJSMA 8 mL 1
mmol/L ATPNa, .1 mmol/L EDTA 10 mmol/L Tris-CH,COOH pH 7.5 BJ2% b ¥#& , Fil Glass-Teflon 5] 3 281
53,43 % F Eppendorf B, B FRA P RA, HEGEENE . L EBESTE 4CTFHAT.

1.4 JREE H-ATP EiE 4 HNE

ERIE ATP KRR TOHLBE R 2 B H ™ -ATP BRI TEHE. 76 SRR 0.5 mL By R4 B h
4 :50 mmol/L MES-Tris pH6. 3,12 mmol/L MgCl,, 6 mmol/L ATPNa, ,5 mmol/L NaN, A#l#IZkkiik ATP
B ,0. 2 mmol/L 45 &2 %k L)L M I B MEBERLAS , 50 mmol/L NaNO, LI ATP &' ,30°C /K1 10 min
JEIA 10 pg FRREH , 5 R FILARIR 10 min. L ATPNa, B9 AR K RE,30°C /K KB 10 min /5,
HIA 125 uL 2.5 mol/L W EMA LR . THIBEAINIE S B8 Lanzetta (1979) B3N, BERIIE ML
{4 wmol/ (mg + min).

1.5 EQgRaAE
SE DR G-250 5" U4 I ¥E F1 & BE R EY.

2 RS

21 RENAEHSREH -ATP BAKHLRE
BFELMTH S ATP B, W T AHIR B RONARSRRH -ATP ORGSR
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) ATP 85, WS H9 ATP Sokmetemimemy, ef1e  EEE v eam)
W58 BRI A A I A 5 mmol/L NaN, i £ AL & ATP
,0. 2 mmol/ L 4HAREE IR MERERRNG, 50 mmol/L NaNO, LU ATP B, S L H* -ATP M40
W, SR | BER. AN E 5 5 A A B LA L, 74 4 0 S O R M -ATP
BSHOTEHE T M/ T 5% . BERTTRATITH 4 BB H * -ATP B, A RIRAH HEF SR ATP BB,
22 Co’* NRERABSRM H' -ATP WEHEALM
A R AR AR IRV CaCl , $AJ5 M 5 SRR U AR B TR H -ATP RBHGTE b, 45 R 40
1R, R Ca®* B BRI R RO VE A, FERE Ca®* VRFE NN, LIV B ALK, BOK A 40 i A5




#h3,%:Ca’" CaM K CaM #5407 X3 SEIE SUAHBE B K H * -ATP BHEHE AR
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2.3 CaM X FENAREDHRE H' -ATP BiE 480 g
WREHARE CaM MA IR E RN FTHRMWEE 2 o4
CaM X SRVE AU BE R H™ -ATP BRiE HRR w45 R ik ?
2 B 7%. BA 20 mmol/L Tris-HCl (pH6.0) fE %t B4, %3 = ,|
CaM XX BEHOTE ML IR AT 0. Al | mmol/L EGTA 24 Ca®* & é
W FBIEBR AR CaM BT, ¥RATMA 1 mmol/LEGTA J§ & . . 1 .
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TFP f&—2€ CaM #5507, 7E W& K AL A A 0. 1
mmol/L CaCl, & , BN AR I BEf TFP, il E SEIE 2P B A JE H ™ -ATP BREOTE ¥, 55 R I8 2 R, KR
B TFP R HL RS R9IE M , 3¢ H 24 TFP RMRE/NT 50 pmol/L B, Xof B i1 1% 4 JL-F B ml , R 4 TFP
R EER T 50 pmol/L B, X X B VA HE A 7= AL SR ZU A I RIAE A , BE 2 R se £ X B A0 TE 1.
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Compound R24571 255 —2& CaM #5517, 7EW € R/ A 0. 1 mmol/L CaCl, J5 , AR
J& ) Compound R24571, 1 & SEVE 4 pE B 13 X H™ -ATP FE 915 M, 5 R A 3 Bis. K3 Compound
R24571 eI RERYIE Y, 7+ B Compound R24571 5 TFP A [H], BEERMKA MK BE /N F 50 pmol/L B 5
REMHIZEE A9 15 ¥, Compound R24571 I FH B, W BAF HWMAFE, FEAMAR/DNTF 4% (v/
),
3 Wi

Ca™* fERMNE (SHERB TS EEMEBERE. AXERRE T Ca®* CaM Lh K CaM HEHIFIXH R
B R RS H Y -ATP SRS HEM0f a, SCIR 45 SR R0 Ca” " AT 00 i SETE 4 ZE B B JR B H™ -ATP BERYTE
P, CaM XHZB§E P B0 , CaM H547057) TFP Compound R24571 A1 SUARBEIN I X BE A T5 1.

1983 4F Serrano BEIA W EL B A L A9 H' -ATP BXf M I FHERENAFE Mg MATFE
Ca> ' RATFFBIMERENBARAFE Ca* M E Ca°* BRFIKMHI LI A€ CaM LI K CaM #41
FIT BB B R H* -ATP BEVE M MBI R A — 2. 1997 4F Romero & 3 CaM X BRI BE R} SRR H™ -
ATP BB A B MR AT R T CaM ARE A B:1E A TERIE BE 3 B H -ATP B, 5 CaM
FEVR R BOE T BE AT T B MIR B FREL BRI Y £ 2k, BB A KF B CaM IREMGS SRR L, T

H AL R R TR, 2R N TR CaM W] BER ZRIZIMAL 28, AR <8145 H' -ATP BHY
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& (B2 Romero WA K& Ca¥' XAMHE, MBATLRLE R ER Ca°* Mk RE N AR EIK H' -ATP
BERTEYE , BT LAHERR CaM B 1:4E A T BB MY RT 6B 1. 1984 4F, Eilam 1R 3E TFP 3R FUMBIARERES G H™ -
ATP ). 1997 4 Romero i — B35 Z R T TFP 4, Compound R24571 ( L FR:H calmidazolium ) 2 H. 72
KR CaM FEHUH M FIREBE B SRR H ' -ATP &, il TFP %5 CaM 53R X BREBE B A H " -ATP
SR HIVE AR RE T CaM KR E BB R EERN, bR R E S BRI, MR E S —f
ERERE R CaM KBt BE AR EE AN ™. AT RIE AR R H* -ATP BiE 1 a9BT 55 A
8% TFP 5 Compound R24571 IRIMHIBFEVEFA RS R, B4R Compound R24571 £ /NF 50 pmol/L B LB
W Z R ENE R RE R TFP( <50 pmol/L) X EE YIS LA Zwl, X —HEK 5 Eilam |Ro-
mero FT45% 38 ) 7E AR B2 B3 0 B9 15 DU ], TFP 785X e B9 vk BE T IR SR B A0 4 I BRVE B B2 A9 R H ™ -
ATP ff§. Meissner £ A HiF £ CaM A KB R RIAERIER, TA1GETE R R E ME R T (50 ~75
wmol/L) B B st iE i BEfE A+ 3 (8] X B 7= A= YE . Compound R24571 BB EFEFRMERDIN, M TFP 2%
FIRS C BRI, B MR A Compound R24571 38, Fr LIRBEHERR CaM #5157 B s @ S BEAR A+
S lE Xt B = A AR RO PT BB ME. BRI IRATIAH TFP &5 Compound R24571 X i il VE AR 2@ 2 5 CaM
54 VEN CaM RYFSHLIITE S M I 1 BB 0 1B MR HEAT Y , TR B HEXT B R A VE I BUE B BEAR
B CaM K¥i 1 B IEE QIR L BE = A VE .
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