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BRI RR(MC3T3-E1) @ thapsigargin &5z M Ca {17 ATPase M4y

T B il I EN EE S A g 4

P8k - B HFHINZIE Ca TIEMAL S D ATPase (Ca-ATPase) 23MF(E LA IKAL & OBFE B HERI 40 5 23]

i, 22T MR (MC3TS-E1)® Ca-ATPase DHE &7 ~7=, E1Milax 5%, M

R B L=, 270 Y =40 E Lz, EHIZ FTVERET Y ¥ AGDS) & L T RliR

fbL7eth, 7Vt — L OEEAEELIZHT T ATPase TEHEO & 5 3B 257, MRS IZI1T

Ca,Mg-ATPase LIFMZ., pH 9.6 (Ca-P1) & pH 10.8 (Ca-P2) TiEIEN E VY Ca-ATPase M O pH 9.6 (Mg-P1)

2AETpH 11.1 Mg-P2IZ b3 237l % 773 Mg-ATPase iEMEA R H S 7z, Mg-P1 O KIE 1% Ca-P1

KO Ca-P2 DK 4.5 TH 7=, 25 OiEMIT SERCA OFFEABAEHRI & S5 thapsigargin 128 - T

PHE X 7=23, P 7 ATPase #fH#E 3 % vanadate |2 X A EITRO biviehno7-, 72 2 flidmox L

—#—T&%% EDTA KO EGTA |35 B A7 ] ATPase {EMEAPLE L1z, I 7 1 Y — A5 TlE Ca-P1

NEEEICHD L, Ca-P2 OEEN#EM LT, 7V o —VEEARRELEIZIE. Mg-P2 &Z0DK 3 5D

Ca-P2 iEMEA KR S =, TP thapsigargin & & 0 BLE Sz, @i MO HIRE~D M 5 2 /-2 5 7=

WIZ, 25 LTN50 u M @ thapsigargin /77 F CO E1 fifa O3 %217 - 7223, thapsigargin ® 7 K h—

AHENEA OO AIRALOBE £ CHIRAEREET D Z LIXTE oz, AHFFETIE thapsigargin (2 X Y

HESA PRTIZARWT AL UMEERE pH @ Ca-ATPase 78 E1 MIfICIEET D 2 L 2R L. ZDOME DK

RIS FTREZRFRE £ CTHBERTT O NTET,



(=1

FoARAE, BRI LD HIEEO G EMRA~D U, S HITHEE~DI LT LY Dk

FICLVETT D, BEE~OI LT LAOERIZE LTk, BEBIZF(ET 5 Na-Ca exchanger (NCX)

X Ca-ATPase # Ml & T2 W& H D, LA L Ca-ATPase [ZF LTk, B MR O BB AIE T 5

ZEMBFEEEA~DOBEBERR NS T AEEEITO 2 EIFXTE RV EOWMERDH D — 7, BHANIALE L,

vanadate |2 X D ARIEDNHESND Z LB FRE~OBEHENR ANV T AEEET>TND E VI #H

HHH Y WEERHRELDR L, 25 OWE TRV o> T2 Ca-ATPase [FEEH OMEE )25 plasma

membrane calcium ATPase (PMCA)T& % & HHl X5, PMCA 1ZIGMHOFE R pH BHETH Y . ATP

DINAKSROBIET Y VLS R Z T % P 5 ATPase Tdh 5, P A ATPase % vanadate 1 &

D B X415, PMCA & HeEGAIEELL L 72 % 3 Ca-ATPase |IZ/MER To Ca OReBhiEICR 575

sarco-endoplasmic reticulum calcium ATPase (SERCA)A3 & ¥ | FrEAIBLEHR] & &5 thapsigargin 12 &

S>TIHEENS, PMCA & SERCA (MK E D Ca TIEMAEFIT 5 72 HIRALEAL~D Ca #igklZIT R

WEEZDBND,

T4, NakanoV 52 & o TEEEINIC, 7242, /NMA I BIC X » THIHEMIESMIE TH 5 MC3T3-E1

a7 v B U ANCERE pH 2 52 Ca K17 ATPase <° Mg (K17 ATPase DIFENHE STV 5, BT

AL TIE, MU 7 AR UPECER pH 2857 A D VIR RA 7 7 2 =P OIEEO ERBRRBO NS Z &

Mo, ARIIZEIT S Cafkls ATPase & OBREMEICHIEN R -5, £72. 2D Ca {kfF ATPase [XiE M

FBUE mM @ Ca Z# LT 252 &b, AKILENLTO Ca ik & v 9 1 Tld PMCA X° SERCA LY



LiE L TWDEEZBND, L, 16 ATPase DFE7A SR 2o oA KL DOBFRIZ B 1T 7%

ENZRE L TIE RSN Z W,

MC3T3-E1 fifiaid, &REMEMIE &5~k L, %I dish MICHMMEZ KT 2 Z &2 0,

WA A DA 72 L < VW BN DM TH 5, £ 2T, MC3T3-E1 Milgz FvC7 /b U P35 p

H ® Ca-ATPase D AR 72N 2 i~ TR 2 D | fFAERALK O Mg-ATPase & OFEZ B 52T 2

Z & ARKIE~DEEG 2D T2 B LR HEANCOWTRETT 5 2 & 2 HIICANIIEZ1T - 72,

CZREV AOVRED |

1. MC3T3-E1 fifgoiss, AL

E1 M B L 20T aBE N 7 L0 A L, o -minimum essential medium (o -MEM) &4

fe Y g (FBS) 13 Gibco-BRL tE#¢ (MD, K[E) M L7z, E-1#ila%z 5%C0:-95%%5 F (37C),

10%FBS # /1% 72 o -MEM A CilIEIZEVWEGE LTz, 2> 7 M 4B TRIL L, EERAE 21TV

AR 2 VERR L 72,

\©)
11

7 1Y — Ly O FE

FIRER % 10,500 rpm C 35 4> D LAYEER . BiE# AU L7-, B L7 B4 & 512 18,000 rpm

T 50 5w LEEL . BNtk %A REY = F A X% sucrose TEIUY L. microsome 47 & L7-,

3. Ca-ATPase K () Mg-ATPase D fE#Hl

v Y —AREY Img/ml (ZFHE L. 25 mM sucrose, 50 mM tris-acetate, 1 mM ATP 777E | C,



0.1 mg/ml ® sodium dodecyl sulfate (SDS)Z %I L T 37°C T, 30 43 A > F o= a3 LTk L

%, 7V En— LV OBEAREOEITo 2, EmO0EEX 15,000 rpm, 14 FffTo 72, WEIE B34 F

IV L7212 0.25 M sucrose (28 L ClEIN L7z, & EWFIX EENS 14 255 LTI L, 0.25 M sucrose

ERMLTZ U B — BEZKTSE7-%, EBRICHEH L,

4. ATPase i&MEOHE

Ca,Mg-ATPase, Ca-ATPase & U Mg-ATPase it ATP OMKSROFERS LN H Y v &%

Cifflet JRIZE > TERT 2 Z &I XV ZN LN LT, BERIEIEIEIL 5 g OF¥FE & 0.1 mM EDTA

Z& % 25 mM sucrose, 0.1 M tris-HC1 (pH7.4) & 7213 iR buffer (2 & U THRAKEE 5 mM O ATP %

Mz 72 300 u]l DEEEF TRIGER I Z 2Tz, KINT ATP iINZ L 0 Bss L, 37°CC 30 3. 300 u

1D 12% SDS i LTIk L7z, BERRIGORRA U B Y > % Chifflet 5 Y2 TRAIH,

HITACHI U-2000 %3 Y66 E R 2 vy 850 nm THlE LER L7,

5. thapsigargin f#7£ F C»O MC3T3-E1 ffa DOk

MC3T3-E1fifid %, SA&REN 25 uM LUN50 uM & 725 DMSO (2R L 7= thapsigargin Z ¥/ L

72 10% FBS &4 o -MEM 1T, 5% CO:-95%Z2R T (37°C) THRIEIZHEVEEE LT,

GEEN)

1. a2 iF % Ca,Mg-ATPase, Ca #i1F ATPase } O Mg {&7F ATPase ® pH #&1EMER L 0%



FHEANC & 5 5%

AR D4 ATPase @ pH &7 2 HlE L7-(Fig. 1), Ca,Mg-ATPase ® % pH 1% 7.7~7.9. Ca

#fF ATPase ®=#E pH 1% 9.6 (Ca-P1) & 10.8 (Ca-P2)d 2 #AM: 27~ L. Mg {#&1F ATPase 1% 9.6 (Mg-P1)

& pH 11.1 Mg-Pic b ZeiEM a7~ Lz, Mg-P1id Ca-P1 KUNP-2 k0 4 &0 EEVEMEZ R LT,

% ATPase iGN Ca 25\ E Mg TIEMALENTWA Z L 2N L7720, 2MliERBOFL—4—Th

% EDTA ZFM L CEil pH TEMEZNIE L& 25, Ca-ATPase, Mg-ATPase & b iEKIFMICIENE:

M L7z (Fig. 2a), Ca-ATPase, Mg-ATPase & & 7 /v VHIZE® pH 2779 2 Lvh, 70 VR

AT 7 A= ORITER TR & 2R T D720, [EARITH S levamisole Z HIN LIEM: 2 HE L7=

(Fig. 2b)23, AERIGHEOBAITFE O Hienyo7-, PMCA OMLEHRITH % vanadate 777E F TIEHM: % H

ET % & CaMg-ATPase D AAEE 1T, CalkFH L O Mg & 17 ATPase IEEIZ 2% % 1) 72 - 72 (Fig.

2¢), F7= SERCA OF ML EHRITH 2 thapsigargin F1E F CIEMEEZRIET 5 & Ca.Mg-ATPase (158

w2 Ca f&fFds LU Mg K17 ATPase 1§PEI34 Ei# pH (23 TREKAFMEICILE Sh7-(Fig. 2d),

Ca-ATPase TI% 25 705 100 pM THJ 50% DIEHEDPLE Z4v. Mg-ATPase Tl 25 uM TK 70% D FHE

NRDFRD BT,

2. microsome 73[IZ351F % Ca {K1F ATPase. Mg {&fF ATPase I& D pH k17T L O FEFLE A &

"z

microsome 43 O 4 ATPase 114D pH A7 % I E L7-(Fig. 3), PMCA & SERCA I microsome 57



B ZAFLE LT, Ca-ATPase |3 AR Tld 2 MM TH o 7278 Ca-P1 DIEMHEME T L, Z D 5 %D Ca-P2

1EMEAS pH 10.8 T &=, Mg-ATPase I%., Mg-P1 D&M 1355 - 72725, Ca-ATPase i & ORI 72

ZlIhs<po7z, EDTA ZiMNT % & MR T ORGSR & FERIZW 3o ATPase & 15 MEDN R LK

IS BLE S 7= (Fig. 4a), Thapsigargin #0195 &, SERCA [A££1Z Ca-ATPase, Mg-ATPase & %

BEEE R PHERNR AR 6 11,Ca-ATPase 13 100 pM THKI 50%. Mg-ATPase T 25 uM THJ 70%PH.FHE S 417z

(Fig. 4b), —J7.vanadate Z ¥/l L T% Ca-ATPase, Mg-ATPase (XL S 727>~ 72 (Fig. 4c), Ca-ATPase

& Mg-ATPase 23 [Rl— DEEHE TH 2 DNED MR T D720, W ATPase (Zxt9 5 F1-ATPase DLEH

T % azide DIEH & ~7= (Fig. 5a), & Ok B Mg-ATPase D I FERAFVEIC TR M2 L2 & 7L Ca-ATPase

FIRE SR o7z, I, Ca-ATPase IEVEICX 2 Mg OEM 2 di~7z & 2 ARG TEA B

L 12.5 mM TH 50% DFLEZN R332 5 17= (Fig. 5b), iz Mg-ATPase 7EM: 4 Ca I3l B A7 M 2 [

L 7= (Fig. 5¢),

3. 7V ko — VEERRE N X DREE% O Ca k17 ATPase & O Mg 417 ATPase 14D /54f &

thapsigargin (2 & % #2

SDS Z#AN L T microsome ¥ X7 B H AL LTIZDH, 527V o — VEEARRELEIToT2,

A ES 1455 LTI L, &80 Ca U Mg {kfF ATPase ifit: 2 HIE L 72 (Fig. 6), L@ 6 1,2

F B ORI Ca k17 ATPase IHMEN E < FBO BTz, Mg 17 ATPase G H I UBICE < B bz is,

microsome COIEME & i35 & 2RBICBEEIZIET L7z, Thapsigargin (3R EKFMHIC Ca-ATPase 1%



M BREE L7228 (Fig. 7a). vanadate (& & - TIEPHE S - 72 (Fig. 7b),

4. thapsigargin 77E F COEFHIAEMIZ MC3T3-E1 D552

STV MEDDIERIRIC IR 25 X V50 1M @ thapsigargin Z¥RM L. E-1 a0 ss %

1To 7, thapsigargin 777E F COR5E 3 H HUARE, K@M OMBEAKEEL . AKILE TOREIIITZ )

277,

1. MC3T3-E1 flfa o) o4 Ca & 5%k Mg K77 ATPase

AMFFETHEA L7 MC3T3-E1 #ifldid~ v REHZER ) D BISL S VICMId TH 0 . BRI & & 25 i

Wb L, 55t Dish NICH IR 2 R 5 2 LB . TRARIE RS O 22 I A < AV 6TV

ET, MASDOWHFETar Ty MEAERKIZE > &b Ca-ATPase DIEMENE K o722 L2 n | AlH

bar 7Ty ME4EETHER L, BIREIT>7, B L 72/ L2 B 2 T, cell homogenate

ELTHERLE,

M > Ca & %3 Mg K17 ATPase fEVEZJIET 2 & ik pH (Z13ARed TR D Ca TIEME

k&b ATPase BWTFIE LTz, T TICL<HBN TS PMCA &5\ X SERCAP®DLEZ bD M, 0D

TEVEZT L0 U PEEE pH @ Ca & 5 VN3 Mg {77 ATPase fEVE & Ll 9% L fied TR o 7,

T U PERETE pH D4 ATPase {EMEICx T 5 2 ffid)& D L —X —Tdh 5 EDTA OREME LIz &

Z A, Ca-ATPase, Mg-ATPase & & iRERFANTIEEDNHAD L2 Z &b 2SR ERMETH D Z L3R



S, £, TARVANCERE pH 27T 2 Linb, TAN IR AT 7 2 —EBORIIEETIZ RN Z

L EMHRT D7D, BEAITH 5 levamisole ZWIN LIEMEARIE L7722, BERIEEOHA TR D ST

] ATPase (X7 VA UMERA T 7 ¥ —V L IXBRLBETHD Z L& N7z, i ATPase X vanadate

THF SN L6 PR ATPase Tl <, THICK L T SERCA OFFRAVILEAI L S T05D

thapsigargin IZ L W AE SN, 22T 20 ORHEE RIS 7> & microsome % Fi%& L T,

ATPase DAz flliET 52 &I LT,

2. MC3T3-E1 #ifiio> microsome D4-FE Ca & 5%\ & Mg #fF ATPase

microsome (21X TAE@ Y PMCA & %\ & SERCA 2NEIUR S 7=, 7v 0 VIZETE pH @ Ca 5\

i3 Mg {77 ATPase {EME B [N STz, Zi 6 DiEMEIT. EDTA (TS 2 SUSHED D 2 fi@EERIETH

Y. vanadate 7F7E F CHINHI SN2V &35 PR ATPase Tid/a <. thapsigargin IZ XV HEI D

ZLEMERB L,

1ODEEHEN Ca & Mg ELHIZ Lo THiEM kSN D720, ArT k Ca H D5\ iE Mg (A7 ATPase 2

FETDEIICRAD ARG H D, £ T, ZOAMMEAHEF Lz, £7. F1-ATPase DILERITH 5

azide DIEH%Z A7 & 2 A, Mg-ATPase O B BERAFNEITIG VA BLE 4L Ca-ATPase I3 FHLE S 4172205

el &b, MEIHOMETHD Z LIRS NIz, KIZ, Ca-ATPase IEMEIZ3 %5 Mg DIEH %

iﬁ%\
A

7= & 2 A Mg BEEERARMEZTEMED A L. 61 Mg-ATPase iM% Ca 13 EREMEICHE L, 2AbD

FEFRNS . Ca-ATPase & Mg- ATPase (X B2 58FETH D &fEam LT,



3. 7V ko —EBELARELED Ca dH Dt Mg (&7 ATPase 1&EMED 4540

7' a— VAR R O#% Ca-ATPase 1X FE@2 6 1,2 FHICEVEEAEIR S 7 91D, 14 FHIZDH

T OIEERRD BT, ZHUZENFFC OB OHEDL T LE oy LB 2 b, Mg-ATPase &

Pt Ca-ATPase LRI 7 77 ¥ a I E L, SERICHBET A Z LiXTE D o7, Ca-ATPase X

Mg-ATPase {&tED 3 52L& 72 0 | Mg —ATPase IHHEDOKEZ B L T, Ca-ATPase DEEFRFHI 2T

EITAD L ZAET, MK EIT) ZLRTE 2, E L, WENMEWD, £ OBREZLEL T

LEBITITE SITHE R METT 2 B ERH D 1219, Mg -ATPase #EMEIL SDS I L 2 I bD AT » 7T

KIGELizbDEEZLND,

4. ARAKIZBIT S Ca—ATPase D&EEIZ B 5002 B 72DIC

E-1 fif i3RI RIC L W AL A BETE M TH S, £ 2T, AEME LTz Ca -ATPase IEHED

FIRACIZ BT 2EN 2 H ST 5 Z &2 BEZ, &2 L E T % thapsigargin 2790 L T E-1 fMildDE;

BHEATHo 72 1519 72 Ca -ATPase IEMEDEFEH R OZED Hilz 25 B L O50 pM & 725 X 9 IZ medium

ZREL, 3Ty MEDOEREIT TN, B 3 AR OIS KIEE LAGD, AIR(EE TH

Bl 52 LN TE ) o7, Thapsigargin I3/MafEA ML RIZE DT R b—Y 2 ZFH8T 5 2 LA

GMTHEY, 7A=Y ANFKE EHER S 5 1920, SE0%EERTIE Ca—ATPase & 1K1k & 0 B 2 B

LT D Z LIXTERD -T2, K VIKIRE D thapsigargin 232 Z LI X VR TE S ATREMED &



GEED)

MC3T3-E1 M AFEST B 7 vk UM% pH @ Ca-ATPase 13 Mg-ATPase & 13725 Z & 28 50002

L7z, F£72. Ca-ATPase 2R FNRMEEZNETE DL AE T, Mo Lz, X512, Ca-ATPase

X P ATPase Tid7e <. SERCA OFEAZRFHEHR & 45 thapsigargin ICE VHEIND Z & [FIFF

\ZHIE & 1T > 7= Mg-ATPase % thapsigargin (C X W BAEIND Z EZHLMMNI LT,
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Figure legends

Fig. 1 Effect of pH on calcium,magnesium-ATPase or calcium- or magnesium dependent ATPase

activity of MC3T3-E1 cell homogenate.

ATPase activity was measured with the use of cell homogenate of MC3T3-E1 in the presence of 25

mM sucrose, 0.1 mM EDTA, 100 mM tris-HCI or carbonate buffer at various pH values with 0.1 mM

CaCl.and 2 mM MgCl. (#), 2 mM CaCl.(M), 2 mM MgCl.(A).

Fig. 2a: EDTA, 2b: levamisole, 2¢: vanadate, 2d: thapsigargin concentration-dependent decrease of

ATPase activity of MC3T3-E1 cell homogenate.

ATPase activity was measured as described in Fig.1 legend except that indicated concentrations of

EDTA (a), levamisole (b), vanadate (c) and thapsigargin (d) were added and that pH of each ATPase

activities were fixed at 9.63((J), 10.8(M) and 9.63(A).

Fig. 3 Effect of pH on calcium,magnesium-ATPase or calcium- or magnesium dependent ATPase

activity of MC3T3-E1 cell microsomes.

ATPase activity was measured with the use of cell microsomes of MC3T3-E1 in the presence of 25 mM

sucrose, 0.1 mM EDTA, 100 mM tris-HCI or carbonate buffer at various pH values with 0.1 mM CaCl



2,2 mM MgCl., (O/4), 2 mM CaCl.(H), 2 mM MgCl.(A).

Fig. 4a :EDTA, 4b: thapsigargin, 4c: vanadate concentration-dependent decrease of ATPase activity of

MC3T3-E1 cell microsomes.

ATPase activity was measured as described in Fig. 3 legend except that indicated concentrations of

EDTA (a), thapsigargin (b) and vanadate (c) were added and that pH of each ATPase activities were

fixed at 7.72(#),11.07(M)and 9.63(A).

Fig. 5a: The effect of azide on ATPase activity of MC3T3-E1 cell microsome.

ATPase activity was measured as described in Fig.3 legend except that indicated concentrations of

azide were added and that pH of each ATPase activities were fixed at 9.5(l,A).

5b: Magnesium concentration-dependent decrease of Ca-ATPase activity.

ATPase activity was measured as described in Fig.3 legend except that indicated concentrations of

magnesium were added.

5¢: Effect of Calcium on Mg-ATPase activity.

ATPase activity was measured as described in Fig.3 legend except that indicated concentrations of

calcium were added.



Fig. 6 Distribution of calcium- or magnesium-dependent ATPase activity after SDS treatment and

centrifugation by glycerol density gradient.

1mg/ml of microsome was incubated in the presence of 25 mM sucrose ,50 mM tris-acetate,0.1mg/ml

SDS and 1 mM ATP at 37°C for 30 minutes, and then centrifuged at15,000 rpm for 24 hours on

glycerol density gradient. The supernatant fractions were recovered by centrifugation at 45,000rpm for

1 hour. The sediment was suspended in 25 mM sucrose. Ca-(open bar) or Mg-(solid bar) ATPase

activity was measured as described in the legend of Fig. 3.

Fig. 7 The effect of thapsigargin (a) or vanadate (b) on separated Ca-ATPase and Mg-ATPase.

ATPase activity was measured as described in Fig.3 legend except that indicated concentrations of

thapsigargin (a) or vanadate (b) were added and that pH of each ATPase activities were fixed at

10.14(M) and 11.23(A).



Separation of thapsigargin —sensitive Ca-dependent ATPase in osteoblastic cell (MC3T3-E1)
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Dental Pharmacology, Division of Oral Pathobiological Science, Graduate School of Dental

Medicine, Hokkaido University. (Chief : Prof. Kuniaki Suzuki)

Kita 13, Nishi 7, Kita-ku, Sapporo, 060-8586, Japan.

Abstract

ATPase activated by calcium ion (Ca-ATPase) exist and have a possibility concerning bone

mineralization. But there is little report about it. Therefore this report studied about the property of

Ca-ATPase in osteoblastic cell (MC3T3E-1). Osteoblastic cell was cultured and harvested at 4 weeks

after confluence. The cells were homogenized with the ultrasonication and separated into the

microsome and cytoplasm by centrifugation . Furthermore they were solubilized by sodium dodecyl

sulfate (SDS) and separated into fraction including Ca-ATPase activity on the density gradient of

glycerol. In addition to Ca,Mg-ATPase, the cell homogenate detected the high Ca-ATPase activity at

pH 9.6 (Ca-p1) and 10.8 (Ca-p2), and Mg-ATPase at pH 9.6 (Mg-P1). The low Mg-ATPase activity at pH

11.1 (Mg-P2) was also detected. The maximum activity of Mg-P1 was 4.5 fold higher than that of Ca-P1



and Ca P2. These activities of ATPase were inhibited by thapsigargin, the specific inhibitor of SERCA,

but not by vanadate, the inhibitor of P type ATPase. EGTA and EDTA, chelater of divalent metallic ion,

inhibited both ATPase concentration-dependently. In the microsome fraction, the activity of Ca-P1

decreased remarkably. The activity of Ca-P2, Mg-P1 and Mg-P2 remained but the ratio of Ca-P2

increased. Mg-ATPase was inhibited by azide, inhibitor of mitochondrial ATPase, but Ca-ATPase was

not inhibited. After the centrifugation of density gradient of glycerol , the activity of Mg-P1 decreased

remarkably but activities of Mg-P2 and Ca-P2 were remained. The activity of Ca-P2 was detected

three fold higher than that of Mg-P2. Both ATPases were inhibited by thapsigargin. To investigate the

role of both ATPases on mineralization, MC3T3-E1 cell was cultured with 25 and 50 1 M thapsigargin.

Since 3 days from culture, the surface layer of cell has separated and the number of cell was decreased.

As thapsigargin induced cell apoptosis strongly, we could not culture the cell until the mineralization

was detected. These results suggested that E-1 cell has Ca-ATPase with optimal pH at alkaline side

which is inhibited by thapsigargin but is not P type ATPase. And we could separate Ca-ATPase to the

extent for the use in its characterization.

Key word : osteoblastic cell, Ca-dependent ATPase, thapsigargin
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Fig. 2a
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Fig. 2b
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Fig. 2¢c
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Fig. 2d
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Fig. 3
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Fig.
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Fig. 4b
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Fig. 4c
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Fig. 5a

Microsome Ca/Mg{&k7FATPase azidel® B 1FE:

250 -
g 200 'i-/-l‘ —— .
£
£ 150 -
~
=T
Lo
£ 100 - —a
Yy
g =—Ca-ATPase
a 50 -

—&—Mg-ATPase
0 T T T 1
0 50 100 150 200

Azidei® B (M)




Fig. 5b
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Fig. 5¢
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Fig. 6

7V v — )V E RS
60

OCa-ATPase

at
o
1

B Mg-ATPase

nmol Pi/mg/min
w N
=) S

]

DO
o
1

=
(=)
1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 ppt
Fraction No.




Fig. 7a
i Lppt Ca/Mgik7FATPase
190 - thapsigarginf& 7%
=@ Ca-ATPase
— ==\ 2-ATPase
g 80 -
=
g
=
=
°
8 40 -
= -l
0 Ay 'Y . A -
0 50 100 150 200 250

Thapsigargini B (uM)




Fig. 7b
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