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(1) SAS U FOREMEL B
HIARBMRBEAELLEIA S Y7 4T A PR THVEHT 2 —
TOEHXBET 7F 74T XM 2EAEHRBL AT LTERESET
BEVIEFRE Ty AITID, NNAL VRBTHLEEIT S VI
REIAL YL PBREFOBRBZAETLIILERVWLELL, Zhid
APV RFORBREEIEDEGFBBICLETLTWVWEVWI EFENERT
»H 5,

(2)T727F> 743X ORI BN EEEE

AL VE/R—Z2VAIVA-FT 4T LEATR HEWEESR
NDEVWTZ7 4 NVLARBEREZEL., 20 mBTH55 vallEiZbizb s 0
ADRIZFHEDPTI7F 74T A FOENVEGLZTHELL, BEWT 7
FUT74FAVIEIEBEBELBLLI-THEL, 250 2ENEER
BRXEZRELLBERFITHEBODZHEXEZAWTT»72, EDEFHOHAE
. 5 unllERSHA0 mETI7 4 F A POREIRZESLFTIIE—ET.
%Mnmﬂ??ﬁ@U@%ﬁﬁ%éht#atc:@%%#a\ﬁbﬁ-
BELELARADORSIE W40 m, FELBLTIFYT7 453X LD5
CTADHEEC Yy FRHETIZ LA bk,

(3) ZANVK—KHICLELRANEN

40 nm DT 7 F 7 43 A MPELCHEEBTEL S AL VEHED
BlZ, 20KRESHLLTIV2MATH S, LiHF-T (2) DERIL
I~MED S AV YEREELEAE Yy FDT2F 74T ANk »
THHRERALEDEGSFEFRHINATWVWELILZ2RLTWS, T bbb,
BABIEELEACYFDOTI2F Y745 A Y PEI~IMADS ALY
BEHETHI2I Lz RmBLTWS,

(4) 77 IV RITANVKE—FRBICBTILE-TEES
INSZTHNIAIXTLEVI RKRELEEGEERHNWT, ATP S BELT 2

i
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FrI74 A PDBEEREOERLL. FHLTL ATP #ERIEH
REIEBIINETIZ27F 74 I3 XA MO/ EBEBENRE K6 an DL EIC
ZHEWIZERRINTWE, THhERLZEDN., —FBEHEOT 7 F
YT7 4G AYINDEHIIBVWTLEI>»TWR I EABRINT,



HGRESEBHABOEOEAB I BHEN IV NI H. 77 F L 3
ALY ORERAICL->TBZ3, CALOEMIE. EELTIALY
POLBANT 4 TAYNEEELTT 25y o0 MVNT 452Xy
FOHEAWLENDECLI>TBISE (EDHH) (1. 2). 74X D
EHEESRITHE. SAYY I 4TRAY PP LEEHT VS HE (
PRRTY yV) ETIFYT 4T RS NE ATPD Bk S BEIE % £ -
THERETACLIEE-TRETS, Lirl, BES<OWEEIL L
D THALRANLERTERLCLPRDLT. ROLEKTHEHN A
BhiZ, LZZANFE—DAEZIANFE—ANDEBRBBIHTFLRNILTED
L3RRS TVEDD, ZORFAAXANBELSITEALH S
PlEoTWEY (1) (3. 4).

BB CAEKATIE. BAAEABBRRETRIETIADTIF LS
FLVREELEAKREBRL, FORTHELT WS, ZA® L. in
VIO RTIANE—EREVIBREORBREART S L %
CEEZES., HFAAXAOKREED —DDERIE £ H» b,
ROBHASNABABIOA L BT oMM E BIERELE BV
L. 2hoBEr BENCHETLILThs, COLS LRAE #
Wy UNyRIZED, BOVEHEERT S in vitro EFAROEBE
IoTEDLNTEZ, HLEHKE TI7FIAL VY ROFEHFTS
NTWVWE, ZLTRETHE. FujinefS727FY 745X FORD L%
SH LY TATAY LA BET AN BASEHE CEERR T AWA
ZRH (5)., Yano SUERFBERTIZ2F 7453 XA 2E3ERLT
BTREREZO2LY., TABNE -ATPL I ALV EETTC—FHWICEE

14

TAEIVATLEED, LB AN —-LABIAINFTF—DESGIIOWVWT
MELZ (6)., RWT. Sheetzk Spudich {3 =55 (Nitella) Ei[E

MzOVHRAE ERGHLOT7I7FVEEROIL-NVDETIFL V%
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ATP ADP+Pi

H1i. &9s

BIRFEIXT 7 F 74X bEIAT Y74 FXA PERETI2HEANLZEYI
LHTEISZ, ZHELE 7453 APOREBEBEALZY, EVESHIIAE T «
FAYPOBUEBERLALLEEI)D, ZOFMIZ7 4 X POBREICL > THR
%5,



HBESIRAE-—X2WESHBILERILAZ (7)., &E. in vitro
THOERBT v A RTI N7 ERPFOEG*EERBE TS 2 X ZEN
BOATLOERIRENICHMEL, BALUKBRET 252745
AVPR2RENXTEX/ABETHE 7704V Y DBAGCTHAESRT
BIEiCINTI/F Y74 FRA M KRERAXBEHET TRBARER
ERBRTLIFEFRREINL (8)., ZoFELID—FDT 7+
T4 XAYMDEBPTOLZTNEREZVWAVSIZAY - L
LHRLEEBRETELR L LR, ZLTESR. B—DT 7 F 7
ATRAYPDIF YRR LREVEHZzEEBART LI LLTEL &
D% -7 (9. 10), ZCHDFEIWE Py NI7ERTFR2EERLFLE
DEHREET v A TEL2ATHEDTEETH S, DS iTin vit
roNEE 7 v 4 RDOERIZ L - T fé}%’éttﬁ"//\‘W’E%}ﬁMfE‘ﬂ
NELZDRAETT, BRAUKRAKDBBTOT 7 F Y EIF L DEE
BEZANLGI LV TERLIIRRE>TE 2,

FHETE. B2 U NRI7 B FOEH L EEBETES 2B N%LH
BB ATLLEVEH T v A R2HAYIZ LRIV INLF
—KBCLALTRNENZEDY, Zo#R2HARNLZ LX) %-5
FIAINKE—FEBEZBII3HTLRADAAZZXAIZOWTHT 2T -
AN
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n-1. &

SALUYHTFIRREBEZLTWS (H2)., IHSH6ZO>0HEFIZE
2 AP BBRERBIUT7 750 EE48MEzH->Tnwad, KWw72 15
A PEBRLCEEE. ZOo0HBRER I+ XV IDERBRPLEEH
L. ATP #BEEBRLTTI7F 743X EHEERAL. BDES
2 ERIT, JDEE ZOOHEBFPMIIRBETLIDN HE5WIiT
BRAMCEET2OPIE. GRBOX I XL2BEHT S, 21BN E
BEMZRDODL LT, STHERLLZTRAELLLWEERELRETH 5,

Margossian & Lowey {I. DEAE- )2 —X A FLZHWT., I FL
NFENNAVHEACLLEEADPSBEBEI AL YO EEZ KA. 85-90 4
DHMEOBEIAL Y 2H. TRZHWTATPaseEE. BRHBR ZHN
2 (11), ZOHERE. S AT VEH YL ) DCa® -ATPase, K*-ATPase,
7’7‘)“/?5&1&“%%?‘3&@8&%Gili’%XEEEﬁ“‘/‘/e‘:lﬂt"(“%ot’o
SRLEERBXBEIFLVYDHEGLHENTEWTREYDL, BEI XS VL
BEBEEITIELEZRLAE, 8352 Cookebld, 72F 2T 38
BHROBWICLIVBEEIAL VY ERBEIAL V208 LEEI YD
BAHNS s UTORB2ARL, COBRBEIA LV EH-THORER
DWTHANRLZ (12), 77273 ASYRBEBIPLRRDOEEER (T2 1
SAUR) 2/ED. Mg?*-ATPase ZMIZRET I HZEEL A, BIE
SELYDPLESLTI7FIFLVRDBETEIALVERKY DD
N, RESIFASUVDRDBETHIHNERALTH 2. DED#HERIL
AV FDRERAOEBIIBRIICBETLIIEE R BELTNWS, L
L. BADREBIALYBBENWI L, HHEIBVEHRIZOWTEHSEL
TWVWEHTTIEEZWI L, L BRETREHEAREVHFRNOEL LT HD
—RLPLoLWVWEREE->-TWRELS—BLECETALLALIEEICEE
5% o,

—%. Tonomurabidin vitroTAHAT 2 b I XL U ATPase DBEERIG %
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TI2F9Y2432AYr(FT2%)

SALraF SALYTI4TRYE
\20n.
R4y T
’
. - 5%%&2@9&@1@& 9 ;
[3) A
mE - X"

H2. 772Fr&3F v
T2FrHFIRERER 6 mn DRSS VNI ET, EEMERFTTIISEARIEK
BERLTI7+ XM (F77F2) EBRLTWS, 77F T3, ERICK
T <EHELB2LTE). 74T A G- EEBMECBESHS, 4
PURTFREREZOL-TBN. ThTh ATPHEEBRER. 7758684
zbo, EEMEFATTIEIEREZREHLALEBTIAIX 22D, 2AF
ZHROCEBREOLEABERZ LA, 4.9 m AN -"ELEABEZLTED,
4.3 mm HLW=ZFFDOIFL U PERZHLTWS (79 XERH) .



ﬁL(ﬁﬁTé:twlaf\Eﬁ&ym:omﬁ%u%%ﬁﬁ&m
TNENDHEREFRLLIBRHSBELTCHEVEHZISEILTWE L E
BRLT &L (13), 346K Chaen i3, 27V vV UHBEGE 20-7 =
L ¥RV A4 IFK (pPDM) THEEMHL ATPaseEEELRNDOBEE T
W, RDEDLAMAEZF/A (14). pPDMIZ S > DSHEITHE & L ATP
ase HHRETI7F IR T IR AR ETEDES, SALCORBIZER
RTHETIOT. BELEBHT. AHFOBEBLEOAZEALLLD, &
FOBREZEAELLZLD, BALTWLHWLDEWIZBEOI AL
DFHF/RLNDE, ZEEDORRLGETEBHZ 0L 7YY VHDORN
EATPaseiEHZHET B &, BRABRBRHEIHEALTWZWI XL V4
FOENLRIE., ATPaseBEBHEHE AL TWLWHEKOBRICHAL L, o
L BAREQFBIAVCORERESLETHHILERL TS,
CHDEOIRHREB AVWTWET v A RCEI-TERF2<FIET 2
EVNS IS RHBLBEVIELA T W, TR AWl 7 vk
APEENLTHERZELLCEA TSP THh- R RERT 5.

ZIT. ZORBLROVWT, SFP Y745 A M-, HRE
BE—-TI7FV 743 A FPOBVEFZERTLIENVIERNLT v
A EBWTHRALE, BWEBEChLh--TEROBE L AL S ¢hd
BIALYTAFGAV PR RER—TI7F 747X DEDEY
FHEBLAER SALVUHFORBEOBREEREIT27F 745Xy
FOBDEBEIERITOLBATER WL WS R E /R 27
BO23SBITORLEBELABRINDIAL VEEODVWTLEKREVWRER
% &7 |



nI-2. MRELF&E
T7FBIUIALYyORAR

TOFYEIIXERGEOT b Y RMESBEG L DME L, Spudich
cWattD FETHEL L (15).,
SAYYRYEERGA S Szent-GybreyinFiE (16) B R % M
ZHEL &,

HHEERT 75747 X bP0OHY

TI7F2 743X 27 72F Y EBRENZEETSAX / 2ET7 70
AP (FFE 800) DHAEFZJEE, 7ruAfAPryrFrAFiu—%
S (PHDTMR) THELA, 7704 YV FrIXFA—F3I vk
Wieland +th, bW ns, PHDTMR 3727 F V4 F & 111 2#EA L.
FIFVTI4TIAY N OMBEEEMLTS (1), Lil. 72550
SAY VATPaseBHROERMBIZIBELZRIFS 2w (18, 19, 20).

S iEid. 0.1 M KC1, 10 nM HEPES (pH 7.0) 0@l BE L 7~
2.5 uM(B /2 =) DT 2Fr 743X MICYEN D PHDTMRY I 2
—HB0CTHELL. BHEHOT vy A IZHWSLHE, Jh % 1004
CHRL 25 aME L 72, |

T2FY7473XF0BYVEHOBEE

T/ VTHRELLAN-ZFZ (32 00X 24 nu) 2307 ¢
TAYPEECUEE® 1(50 oM KCI. 10 nM HEPES pH 7.0, 1 mM MgCle,
1 nM dithiothreitol(DTT)) %10 uldd¥, ZH EIZ18 unX 18 nnd) A
N=7F22hit. LELKF2TIAL YT 4 TAY DN EAN-TT

_8_.



ARHEEIES (H3)., BRFEAMETCOBAEOER. 77F 07 4
FGAYVYIDHEWEEICIIAN—TTIFARABIAS Y7 13X PIZE
SPTHELL—REBBOLU TR ILPEETHS, TORLTREALEHES
ROIEATFEMSTCRAZHE (21) LLeHFs. SAP 745Xy
FOBELHERBEZZRLZEN 2~0.5 ng/nl, 1~304 (0 C) 2%
SR, BMEBELEDP-7AT7 4T XA MIIEH® 2 (10 oM HEPES pH 7.0,
5 mM MgCla, 0.2 nM CaCla, 1 % 2-mercaptoethanol., 2 mg/mlfME 7
VT2 (BSA)) 50 w 1T 2EFEWHE LA, Xic, HBE (50 oM KCL,
20 mM HEPES pH 7.8, 5 mM MgCla, 0.2 nM CaCla, 3 mM ATP, 1 % 2-X
WAZPIZE /=) 50 pl1T 2ETHEVWRL., ZIICHBRIZBEL
TRHKERT 7F 74T A (25 M) 22 ulMZEHERABKESE
.

TI2F2 747X DOEEHIE2 CTHEHEL L,

HHEMGAS R T LLEF— 5 B

B—#HETI7F074FA M R4RFRTLIILHARHKES X
TATHBELL BUEEFHAEBEMSE (Zeiss IN35) . HHL X (
Zeiss NeofluoarxX 100 (oil immersion;NA 1.3)) . ¥ L T100 Wik
AT, Zeiss @ — %37 40 %— (excitation~554 nm; emission
>580 nm) EHEAL. EEREYFA AT (#LE SITHXF CTC-9000)
EEFALA—-F—(EZ7 5% — CR 6650L) TEEL, FLEEZZ—1{C
BMLHELZ, ERT—IEEROLHIZETFAS M4 v — (A% VIG-33) T
BELICLI/I00 B LtoRERRBTEE& LA, SLRXBREBELT &
BUAERZE(HET7UEAZ 27 R InageX, TVIP 2000, /S—VFiavy
2 — % — NEC PC9801E) TEH 7T » 7=,

HEEE., TFVEESS—EEBLDT727F 74T A DB VWIESE
EZDOBEEMNVY—-ZAL, N—=VYFVarBa—-F—THELL %0

_9_



HABMBT 27574520

3. 7290743 A OENESHOBEFE

REZLZY ) —NTHRELEAN—TSAZIAL YT 45 AY M ELERIRES
. PHDTMR THAEERL LT I7F 743X R2ATPEE LM, FHh6—F
—HROEHEF RAEBRE A TFLTEET 3.
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B, 22 —FEDELELIT - 72,
BEIAIVY7274595 XA 0HFE

BEIFAIYI74F5AYPMEZo0FEREI>THBELZ (H5),

B—DFE (SEM-1) & RYTZ2UNTIRFNDI - —=T
—RBIEL->TEELALBEIALZWLWETIFL Y74 TF XAV
ENRNNRL I E->THALL, BEIALVERELI 43X 2E-
Re AL Y7 47X b (10 ng/ml) 2WEW 1 (50 aM KCI. 10 mM
HEPES pH 7.0, 5 uM MgCle, 1 mM DTT) (2% E L. 0.008 mg/ml %%
A mM2. 20C THEZE->THILOBEZEZ Y —-LALLHHELL
2, HILOBEWE, PEDF IV ELY BLL, Z0LEFYT
737X b-1(8-1) DBEEZHETSIIELICE>TEZS—L A 9
0~95 % BEDIAL VHEBEFSHELSIALBETER,IZ0 C L, 1
nM N-a -p-Tosyl-L-Lysine Chloromethyl Ketone ( TLCK) % A0 2. /%%
A YORBZLEDE, I 10BEOEREAREZ M. EL (700 rom,
7)) L., EEHRDS-12HBET L, HBEEEHE (0.22 M KC1. 20 oM
Tris-HC1 pH 8.0, 0.1 M MeCle. 0.2 mM DTT) @b L. BUBRL (
10000 rpm, 154) L., L&EZ & 3, ZHOLE&EICIZay B (LMM) . BEE
A Yy REIALUHFBAELTWE, ZIh5 CookedbDFE (12)
CLAER->TREIF L VYZ2REELL, BoTWn3IF L VEROEN
BDI~4EDT 7 F 747X EMA,. 300 EEHER BL (44
000 rem, 2.5 ) L. 20U BCRALBEZRZMZ. s 5F5+ 4 XT3,
BUGELD (44000 rem, 2.5 ) L. kB EE D, INLDHELLY.
T727Fre@EELzvway FEROIBRL, CoBELZLI—ERBDEL,
BONLHER., $FEIE10 uM FNaPPi2 2D RUBERZMAI BT ES -
AX5%, KBED NaPPiZ2MABZZ Lick»T. BEIALVYETT
7%Vﬁ)6ﬁ¥§§bﬁ°“§‘<7§ég I EELDL (44000 rem, 2.58 ) L.

_12_



SHM-1

)/. 8L EE ) .33 4
e L g s
/<'. \<. e R R AT E AAE R

K7V =

(~0.2 ur)
2HUEF
SHM-2
e e Y SRALYER Py vy Y.g’YYYYY}Y.:Yj'tY
- = _’.B-\k-\-\ )/‘/‘f}/"i}))i}‘}j
P T T L i e TS AR R T e A AR AT L L AT LALIXX
[

EAPI4TRXUH 14.3nm

H5. BEDOIAL VT 4FANDEDF

SHM-1 Tz, WA VEATHABLBHEI AL U FERE L. EREZTFY
4 TAREHELED, SH-2TIE. 747X MRSEE/INL VELIZE D93
sDEBEHEKREL. DT HWS,

_13_



EBELTHEOG VARSI ALY HE o AR,

HWIS ALY Z74F3XAYM(~ 0.6 un) i3, CORBBELA-BEIA
SV ERREICEEGR 1 BB TAI LI THE- 2 (22)., #MEIL
20 M PPITFET T3 AR YT ZUNTIRIANEREKEICL » THN
2o TYYRABMY—THANLCHERNLSAANY —VIE. DT 7N
BENETIO sOEBEIF 8 %oy RELE HAWEETRUT
DREIALUPLL>»TVWEIEE2RT (R6)., FILERKEIZX
PTRELLBOBODIALY Y OBREZETEMRAC L - TLHAAL
HRrIW—F2ZRLAL (12).

B nFE (SHH-2) W, 0.6 MKCIp b BERAERTE oL EoT
Ear eI F LY T7 45 A MROLENRNA, YHEA I TIAL VERHZ
90 *PILEMVBRE. ZDT7 4 FA VY EBUVEBEPLIED I 4T A%
EoRLNDENDI ZELZETEDNDETEZHWA, SHN-2 OBBRL Y 7
VOFLEREEIE. TAHRTIS $HEIFL VL85 40w REFLAE,
RESISFAYDRBEBIEEBTELWEL L, Yo7z Bflcodis
VWP 6ART, ZOEREIT0.5 %4 ITTH» 7.

ATPasedE # o 8l &

ATPase@EHIZ. TRAFIZVT7F L7V T7F 3+ -2 HEI L,
JVTFyDOBEODEEIZLL > TREL %,

0.5 mg/mnl 727 F >, 0.05 ng/nl 3>y (MEIAXAYH D0
BEIALY) #15 oM K€, 2 oM kXK 2L 7F >, 0.5 ng/ml 2 L
TF x> —+ (Signa; 160 U/ng at 30 C) 2 2 CHXBBE PRI L.
0~1 oM DEBEDODEZLZRBED ATPEMAI B LI TRIEZHEK X

+u
leo

Z2VT7FBREDBEIR. EggletonbsDFEHEIICHK -/ (23), LT
FY TN nlicd sDSDSEMAIRGZ LD, 2212300 ulnl § a-

._14_



e
——Trod \—<
-<--shm\—<°
~—dhm \—<:

dhm— BRELES
shm—. . - /\

o 88 N

SHM-1

SHM-2

W EEY
SHM-1
SHM-2

B6. BESALDPPI-PAGESANS— L FU L b AR =Ry —

SHM-1& SIM-20FHRIC X 2 B L REDOBEI AL Y OHES . 20 oM NaPPi &
FETT3.3 % PAGETIH N, SHM-1TIZ. BV TI sOBIEI AL L L8 4Dy
REDEBDREI ALV EHEATWR, REIALVDRIZ. 0.5~2 ¥ONFES
SYEMRALABDINNS — LD/ P L1 % DTTH2, XLzt s 3
ALV BREDREZETEMSEP SLOBRL —K L7, SIM-2 TIREALRETIS %0
iﬁ&ﬁ&ytﬁxmva%ﬁATNtoﬂﬁiﬁ&yﬁﬂmﬁéﬂyFuﬁﬂ
EBFCEE LN =D LHELTO.5 sDIFTH-7%. dhm. shn. rodid #
NETNBEI AT >, BEIFY Y, vy RERT,

_15_



> 7 b= (in alkali soln: 30 g NaOH and 80 g Na=C0s in 500 ml
Hz0) 150 10 0.05 47 F N2 M. ZEBTNFEL NXRT
525 nmD B HEZPELL, BRAXER. 1 oM 2L 7F U8B LZ8.0T
B 5,

ZOIVTFYOREN S, BMKE IA L VHEBY A 0 ATPase
HEHREEHLL,

EQVUYyBRYTZZ2IUNLVTIERFNVEREKE (PPi-PAGE) &

WES ALY, BEIALY. Oy RESBERET L0 CELES
ETTEREB LT (12), |

FE 3.3 % TZUNT IR 0.09 %X NN -XFLYERTZ U
7 3 K. 40 nM NaPPi (pH8.8) . 10 % U+ wv—,L, 1 nM NaEDTA ( pH
8.8). 0.15 % LN,N' ,N'-FFFAFL VY73V 2EEL. sl 9.0k
HbE0.5 IOBRBTYESTARMATAT AL (HE 4.8 m. & &
70 n) ACES SIS —BE <. RHEHHEIZ40 oM NaPPi (pH 8.8) .
108 7V n—L. 1 oM NaBDTA, 0.025 55 254 ¥ & H i, REHE
40 mM NaPPi (pH 8.8). 40 %¥ 7Y v —/., 1 nM NaEDTA (pH 8.8) .
30M DITIe ¥ > N2 B % 0.1 ng/nlich %5 oM. B2 04T Al
50u lTFond, RBRIFRELEOLFLAHATA—FLEDS 1.5 nA
TI~IEE (4°C) V. ZOBRRBEOEATA—KlDE3 1ATI5
~ 208 (4C) PIXELL. RHOB. BELBEORIMOE 2
BITRYITTHEREIETEB W,

50 #X % J— b, T BEBE. 0.2 %7 —R YV —TJ Y YTV NTNVL—RT
CT—HHEBE-RAL, BaIX7 BB 5 X7/ —-LVTHF-

30~3

n

AN

_16_



I-3. ¥R
RESIALYEBEBBESFYYIZBPTT7F > SAYyPDOBHEE

HMHEERLALTI7F L T74FAY RIS FL Y T74FXPTa—1
LIEAN—=TFZ2RAEMATI7F 7473 A 0EBZTEEBREL 2 (
M7). MEIALYYTA4TRAYPMREASDLRTI2F 745X NORK
LEVES X 50 nM KC1E3 oM ATPR B A BERTCHES LA, F
BHEEIZT.2 pun/sTH->7 (K8, 9).

KCIDBEE %250 uMP 50 aMIZTIFA®K, ZhLo0TFHEODHEIL 7.2
smu/sipr b 5.1 um/s (23 C) CEAP LA (M8), ZoHEMmMIZAX Y
R7Z7AN—THLNLHERE—-RKTSH (24). KCI BEHT5 oM DIk
T, B T2F 74 F3A DBDPFEERI LS L7, ZLT,
KCIEE 100 M ETHRE., 77F Yy 743 AYFO@BVEHEBERESI N
otz ZHIE. TI7F 07453 A eI yOBAERTHS
2HTH B,

ﬁ?@tﬁiéﬁ‘ﬁ"&‘/(smﬂ—l) »HES 2
BESAL YT 4R Mok P25y 749Xy k0 ) HER
05530 oM KCITH L TH-»72 (KI8)., KCIBEHN30 ML YL EWVWH
. 3aM ATPEETTE. 772F 749X RBEFEAERVWT 4 T
AP EMEEALE %, L L, ATP OB EZE 100 uMiZEK ST
. 75 mM KCI TLENVEHFBEAESINRLZ (M10)., ZHOERICHW
ZEBEIXCYE EVRTEARL S ORBEIALVYE2EATVS (H
6). RELALDOREIF L UDBTI7F 74T XA I NEVEFHEE] &
BILTWwaRLLAGWEWSTREZRET S DTk D
THETHBLLIF LYy 7 43X MTa3—-bLAANRN—=F2LT
DT I7F2743APOEEICOVWTEELR, 1) 3L 2R
A vEfcE>THBShLEHED _2ebvwoy RE, REI AL Y

FrrT7 1453 A b E,

I

_17*



R7. SAS YT 4TRAVPCEARTI2F27 45X FOEYEHOH B
TLVEEZ S —ICBMLEENARI ALY T4 FRA Y N7 2 F YT 45Xy
FNOBEDEFZRTD, BRDELZ 2 _KDEBEEY, —KDOT7 1A FicELE
DLbo, BEMBI. L5 8, S33 0745320 MIgREZIIATWRW
DTEZS— LiZiZBE > T\,
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TI2Fy74FAPDEOEEIIL. 0~100 sNOBEE OB L LBEDKCIZ §A
FEEF (20 nM HEPES pH 7.8, 5 mM MgCla, 0.2 sM, CaCls. 3 mM ATP, 1 %2-XjL
ATrIE /=) FTEELE (23C) ., HEIAL > (O) ., BEIAI > (
SHM-1) (@) . BEES ¥ v (SEM-2) (M) . ZHWAE. 5 un DIEEELL
T727F74FAXAMZOWTEEFRHEELL, ZT5—N—lL. 50FDEL 277
FUT74IFIXAPNDOERRFETH S,
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HO. WEIALY 7454 ME, BEIALY I 4IRS MR T 25y
T 4IRARY N DEBERENT

REEI A >, 50 M KC1 (a) . BEESI AT > (SHM-1) 15 mM KCL (b). HBEIA
v (SHM-2) 0 sM KCl (c¢) . P27 5> 7 4 FAYRNDEBNEEDE AR T A,
FORTPHOEEERT., ERAFIEIESEAL.
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X10. 100 uM ATPTHDT 2F V74T XA POBEYEED KCIBERELRESE
TI2FY745AFDOEBDEERZ, 0~T75 oM KCI1Z BEAATPEE X100 uMc L7~
RBEEPTHEELL (3 C), HEI AL (O) ., BEIFL Y (SH-1) (@)
) ZREWREES un PIEEELLT2F 0 745XV MIOWTHEZHEEL,
II—NR—{3. OFDELZTI7FY7+4FAMOERRETDH 5.
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TENEE 98:2 TREL. AFCVEERZTITFTL NATYYERET 45X
YREREDAN-TFRZOXEDE, 2) 0y RERBEIAYOEAF
VEBEREGBEBEAN—TTFIRECDE, AN—TFALETT 4 TX R
5, 3) 0y REBIDPLESTT4FASPNERBEIAL YT 4T X
YMEENLW] 98:2 TRAL. AN—FRi2DEE, ENBEL. T
7F 7 47 AYIDODEBEBEEIN Lo, THERIE. BEAKE
SFCUBTI2FrT7 4 TAVIOEHEFERBILLDOTHEHZnEW
3T EeERY. L. DUTlkABAmRNSATWR LS, BEI XL
2y FOBBAICHEBIAS Y 0.5 s UTLL2EZHZWHE (SHM-2)
TLT77FDEHVBERINLE, ChLEDERIE. S AL VYOREHE
BRT772FVEIAVyOEABEZETLHOLELELRZOPL LA WA
EONERETIODIREILETEZVWENWI Z L 2RI TIET 3,

BREDBREIFLYPLREDBIATAY MR »RT2FY7 45X
Y hoE D ES

BREPLZBIAL Y74 TAY T LOBROBEREFFLLEVDT,
CONEGORBEROMEREN, ARORHAMOMEEAIC L > Th
DOTWVWBEEWS EREIIBRITEZW, ZOTMEEZRETT LD,
BVCHEENDRBEROIAL Y74 XY PN TREH>RT 7 F
YITATAVIDODENEHZEELL, KEFEEDHEZLDT7 1T XY
Mg, S Y7460 NN VEMAICEI>TI sLIEEER
FHRELTHEL(MS)., ZOXZCURBLTELALIAS YIE. A
LK BEZHELLVWOYRLPIBOBRBEIF UL, KRES
AL YODBEBBRETELZWEELLPEZA TV AP, 93 4DER
cHRELLEIAL VYDA ANS -z, EALHRTSE s v REL %0
EEIALYZEATWRIEEZERL, REIALYEABT /UK
BREAEAONL P> (H6), TOERBIBERICEAETE 2L -

1
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r, BHIES Y NI BEEBLE S ARBAS =505 % LT T
Holz, TDEILT 4 FAYMNZWHARTIF74FXPDED
HEIX, 0~15 oM KCIOEHTHEHBZHRETIFMEITILEALRBLLE»
(H8). ZDIedb, D74 FAV N ETEBOERBOTHE
BEIZ W34 m RELNS (ZHBRE) DT, 74 FXA Y FLEDEFHFD
BEARTE2HATHBRAMICHEIERAT A TREIZIZ LA LRI SR S,
BHEISAVODEEDPL ITRRITEELE, 77F 7 4FAMD
BODERELBDI 74 FAYDBOBEAEBEIL, 54 LTTE74 3
YIYORBEIBEINLD oL, COFRE. LOREIF L
yRE2ELE 2:98 TREALAWK, T2FY 743 AV MOEGHIBE
SNLDPoREVWIFRDOBERLE—-KT R, bR S
DZO>OEREOBREBVMBEERE 7 7F 747 A OB ESH %
SlERBITHARLETLZVEVIFHRICEL,

ATPREEKRTF®E

BEIFIY74F XA (SEM-1) ERBIAXL Y72 4F7 A ~E
A-RNLABENTIF 74X FOBYEEL ATPBEE TR
DOVNTILEZANL, 2k, EVEHZ2HEELLBLRALAHTT. B
ISV ERBIAL U DATPaseidEE FH X7

T72FY7473XAFOBNDEHFUEIREIAIL Y, BHEIX L VHIZ
4 M ATPDLETEHESZ R, BDHEEIZ | oM ATPTERIEL 2, Z 7%
THOAMPERERFELERDEEOF N2 RTATPEBEY. REI AL~
BEIA R REISAS Y TLHHFEINRL60 uM ATPTH - 7,
—FH., —HEHELLODT I BRI ALY ATPase FHlZ. REIA LT
WEADFEDTD ATPaseFREZRTBESFB L Z£4 o T, 20 uMTERX
ZELA, Ll BEIAS YT 2 uMTRARDES DATPaseiE S
ERL. 10 uMTHRAEREEL Y., REIALVOBELENEKEE

_23_



BoTwi, ZThesnEREZH1I1IZKEL %,

_2 4_



14 r
o
12 b
A\
—~ a
. X'
B 10| %
= <
P -
~ 08 | s
H S
B 4
]
°. o6} "
o =
& - ~
< 04 +
? 02 | '+
7 — ]
- 00 bypl ,_4—?"1..“' ; PRI DU | A — 1) g "’
0o 1 5 10 50 100 500 1000 ‘L

ATP (uM)

R11. 772F 743X FOERMEEL T b3 A ATPase BEDATPEE
HFEHE

HEIAL Y (A) CBEIAD Y (@O, SHM-1; B, SHM-2) KB -7T77F 07
ATRXIDENEEIZ. 0~]1 nHDOB X RBEDATPL 15 oM KCl, 2 oM K Xk 2
L7F220.5 ng/m7 L7 F X% +r—¥2 E0RBERTAEEL: (23°C), =
F—=N—ii, WEDELE T4 T A MOERFETH S, ATPasei®FHZ. FU %K
BETTIZ2V7FyOBREBELCI-THRELL (A, WEIFLY; O BEIA
)., ATPaselEHRBEIRICAWL PNV BENDEER T 7F Y. REIALV &
BEIALFNZEFN0.5 ng/nl. 0.05 mg/ml, 0.05 mg/ml TH 5,
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n-4. &%

GHE. SAL VT4 TFTAYPNA—F 4 Y ITAN T FTADLEDHKLE
BT77F 74X —FOBVEBZHET LI EWN), BOTERE
MZEFAVREZAWVWTCEBEIA D VYOBBIZODWTHRFA L, Bo5hi
WMROBE—DERIEZ. SECRELABHEIALS V2SR 57 4F X0
CE>2TT772F 747 A NDBVEGPFERISNIZOFBES
hiec, Znzedhs, PELKLLA—FTFATOZo0BEEEO HE %
BHEDEFHECLEATEIEZWIEPRALP L w2, Tl S22 7 4

YhLI DI A ERHREBRELTHEBRZIEISIZLME
BELALLZWIAL Y I 4 FA VP TCOLEBEAERLEETT 2507

1 TXVPOEBEDEGHSERIZINZZEDS. ZONDEFEORER
DHEHEERAY. ZRORFEEOHEEALC L > ThboTWEAHEEHED
TV, LB 7, IFAYVOREBERZEVEGZFZEZITOLL
BETIE W, Hynesb 3 W 77532720 b-2(5-2) A2 & 20nwAWN
ANE—Xa3IFfdy (M) Ta—PLAEY—-XHFEHBEODTI7FD
L%@<:té%tfw6(ﬁ)o:@%%&ﬁam%%é%b&f%
RBE. SALUVATFOBNEAHCSALXBHIIAL VHTFOBERD
HrTHsrlellrd, EBEZDH., Yano-Toyoshimab T k » T §-1T
LEDEHFSERBISINSILPETFESNL (26),

LhLl, 34V oRBEBERDEIKKRELNERETILORLE
BL2REFZRALTCWE LW, COT v ARTTI2F 747
XAVMCEEEFZLPT L2003 TFHALVWOT, KW ATPEETHT 7
FrEIFYTASAYIEOENMEHOEREEFANN L, RES F
YrERWRESE GREVEEDYELESRT ATPEEIZ0 uMi- k2,
—F. BRTIZ7 NI AY U ATPaseEHDER 2R T ATPEEIZ 4 u¥r
2R (H11)., ZHOKRELZLER, BWATPBRE TATPERIETE T 772
FUrEBVWERZLTWAIBEERED /I AT Y v UABREIA. 20

114
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ATPERIBLT WA Z70XT Y v RE>PTRELALEY WA T
fich>TwnwdeFIohsd, LLES3XLTEE BHIHEEEIDOEK
MEBYVALDODBEONGI VAR E>THROLATWETHS I, 12k
60 uM ATPTR. WEEB X7 Y vy VOFRIEIIATZTIYRAER (Kn
=4 uM) (H11) 68T 4EWMEINLEDT, W AOBEZ7QXT
Yy PEHIB ADBFHI/IORXAT Y v POROBRANLBY N EDERAE
ENLADBBROEFTOBNHEER2F|ERBILLLERINS, BHES
AL i, AROENEED ATPBELEFEMHRE2RT. ZOBRIEI. BHE
SHYULBEE AT Y v POBRACTOBE 2L TOEY HE R
T B ERTEDLILETRET S, BL_oRlE., BVEFHCAED
SALVHEBPLEBETHADPEWVWI ZLTHD, SEN-2 EZHAVWRF —
P T I7FT74AFGAINDBEBDEREEIIAS T 4T AP L93
ASDHEBEZRETLIZITEHEAEELLZWZ EZRLTWE (H8),
INERDPLERBVEER2ERT IV LEBLHEBOESIRERD X
SICEHTAZILHATES, LLERLALETATAYMNPERDIF
Y7 43X MERKR 143 mud D60 DHEE (33 A0 F) 2 F
DEFTRE BADHEBERWLTI 4 FAVIETOEBNOTHER
5 X734 T b 3. |

63 4L VEEX0.07/14.3 nm = 1BEE /34 nm
AN—=—T FAETEIAL YT 4 TFAIDPEDEIICEAT WS HITH
LIPTLHWAE, 41 un DRIDT 7F Y7 43 XM, BHRHAEZD
ZHR>TWVWEIALY I 4 FIRAPDL—=NRZR>THLSEFEELZTEFLT
Ab, BBE74 77X MRENPSLH, BREFRICEEHTIWEDT, £h
CHBETETI7F 74X DFEHVNTVELNDEZDI HDH
FReFEZTLINVWTHSI, FLT 0.6 un DIF Y74 I5RXY
FOBE TN/ DBERBREHLIFEHFOAT IS EHEERATE S (
FRTREOBESR 7 I7F 74T XA B EERFIZLZ B, LT
N7V —=r0.2 um)iTIZBEHBFZ W), FoTWdl unkRD7 7%
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IASAVINERERATEDIAL VEBOTHRPIET 2 L
1/34 nmx 1/2 (BE) X1 un(FADER) X1/3 5 5 (FEH)
L% B, |

(BFH)
LLLLL NS\ % % / AN
S 777777 - ««%ﬁﬁ
== «#&%ﬁ» p7ere stttV
N ERSNANY 777777 «*‘:%% %%

0.6 pm

T7F 7 4FA MY PRECBEELLEZAEDIFS Y7 4F7XAbD
REH L WVWHI LB HDEI LT L THD, ZDEI3%H/E TOR
i 5X2 = 10 (BE&) b, BEFEMBELCLIAN—TI7IFA LD S
A7 43X PDBBRINE, 743X oFmiz—K T L.
BELBSLWED, T72F 074 F A BELLZELDEFL Y7
AR Mk TETALEEEAT (BAFOLS 1) AELTL
twsZeldpnziikkewv, 2 BRESBIEFETCEETLH
ERATT 7F U PESEBELTS un/s EWIHENERI T W,
EVNITEHELLZVWEITH S, ¥R L, 1)7’7'7-‘/74§)<‘/I\
HRWHEE OS5 un) CTLA»TEBHEPOAN—FXADORELE
RHOLR>T—REFEREVEETHS I EHTES, 2) FH—-LHL
RE>»TEEFEETHEHREIBR->-TWVWRIAS YT 4 FXAVNBBBROL M
SPTRWL—NVEED AN—TFADREEBICH—-LZEFEL LW
ZEWBHNEIRLY, 3)TI2F T 4FAMOEEROWTIIE
HHABEEHETE2S (1T), »oThHb. INE53%Tehs. 1 un O
TI2FX 743X PP REAREVERETHSDIZ. BRUOEOI A
FRIFEEEALTVWAE TS THE2 VI L 2B T 5,
ZOBERAVC, LA $AZAFDOTIFY T4 TR L OBEE
BEEHTES, BEPDOIF LV DATPase FEERZEZFAET B & 88
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TEAHW, LyL, BE Honda LRHEWHRTT Z2F>. IF L7 4
FAYIMHPHEEEALTWLIRL, HNEHIFIEI->TEY, TOEE
L5~7 un/s (27 C) EWMEL (9) SITHESRLELOLALTH
2, Thid. BEEFTERLNTATPaseE X in vitrod 7T v THF
NERESIETIEBLDLZWVWILEZFRBT S, £2TC. RREALEFHTTT
ZRNIALVBBHRTHE LNz Vnax (8/FHF /s) ZW/EP D ATPase HE (Z
REATZ oL, LATP YA 2 VBT 2FY 745X FDBE
BEREI. ATPH A ZAPEBLLAWTEISEL T,

5 umn/s/ (10 BEZM X8 ATPY A4 2 )L /BEE/s) = 62 an/ATPV 4 7 )V
LHEIAL, ZOFETIEATP ¥4 27 VEBIEXRBI B L EEL RN
BERIZ ATPHYA 7V EI YT ACRBINVEET LI EE5L505DT,
BEOEIZL-> L AEVWRTTH2, BEXELHELHNS un/s 2§
BL7zd, BELTWABEIIIRIALY Y74 XY MHFEREERLT
WBER72F 0745 AYMNFEELLEBIE. TO0FEREFLIIA
INphDEL LB EELZLNENT (B, BARAIALVPFHI un
RREV—AVROFEEZE->TWEBEEDRBEIATIE 10 un/sblE
DEEFBERIN) . ATPase HEN L L2 ViaxX D #EHp o7 L LT
Lo 62 nn BITIR%A2Z2RAVWTHAI, ZOFERIE Yanagidad (
27) LR, B—Y L aXT72AVWTHELEREZZ/HLT WA,
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m-1. F

FETR77F VOENMBRENICESZITCTIT~LHEER2Z D
RNE, 77F T TFEHL2000 T. RKEHLPIZZODRRAXL U 2F
TEHRKRS O NI7ETHS (28), —RICBEBEEZRIATLIEECIET 4
AN A(F72%FY) 2BBRTS (H2), F772FXE31Evy5%H
T 10 D-EAEAMBELTED FMEEH>T VD, FHEND 2
LT AIAY FOBMBTORAEENBI S L (29). TAL LY
TI753 77X b-1(8-1) 2HASHLHBORLDEE (22) ¥R b
HohicdhTwa, BIETHALI KR, ZoBENFMESEDE
BormtEzROIAELATFEEZONS, BREBBLELT. — /A
BRLEETEH»BF, BRBLETTLL B2 ZEBEANTOEFHICHESE
LTBELBBELERLTVWS, 775 0lEr BRICHET 2 HRL.
DHENFERLIIBENDIAFTI v 727 20HKE ESTFEHE. XEE
HERLIITR. LEHNFELIIARLBLESFTLATEL., #2113,
T7F74 XA RBHTHMEZLTBY., TREIFLVFFD
CEERI-oTELRHMESA IAVVATHATIFUE /T —RHL
HHE (B2 1:6) THALLE BLRHLLLSLD, kDo
ST N LB AIEHNTENTE R (30, 31), 7, IALVH
FRTI2F VEHETIEBLEBODTRBABMICEE TS, S5CBRA
RicEEALTA I LB RENT (32, 33),

BT I7F 7 4FAVIDRELTIFIEIACVCOBERHRE
{2 2WT i, Colemank Mooseker {0k » T ATPaseEHZFHE L L TENX
LTV (34), #Hold, Ca*BEREBENIRT 2F 74T X0 b
DEFBZHEEL 747X 2B T80 2HWT, 20 mn DT
520 unDEBET 747 A FYDRIZFTEASE ATPaseFHZTEEL
2o T2 FrEEAI AL ATPase EE. 77 b -HMM ATPaseid . S-
1 ATPaseEHEMZBEY Y DENEFL/B(T27FY 74T XY+ O
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FHORESH 150 o) BECX 2 b MESREBD, 1/2(T2F7 4
SAVINOEHNESH 20 mn) @42 LB LAY LT LES =
EEHELTVWS, CORRE TI2FVESAVVOREERICLE
RPV2FY 74T RAFOBRNMNRPDHLIIELEEFBLTWVWS, LbL,
INDFETER-EIVLLBAOES LS VL, 22BN EH L
NWIRELOWTLALERIDRSHH2ONEI bR LE W,
CDEIRTI7F V74T AYIPEORBMIFMICEBEGBREDVILE
Blebh-CTHEETLIE. 72FVEIALYOREERACRELR
INEFBBLELWIE., ZLTBIETHRLZ LI IZ1 ATP $4 20T
SAVVERETIFYTATAY I DLEEG o DEEEFZ EWS
CEREBE. TIFYIAIALIORESRENLKLVEAL LS B
DEB I E P RISZDOPE VI L RESLEREVEETSH B,
T, SAVEDTIFT4TAYIYDRESE20 0 510 un
DEnBEWEBETELSY, BNEHT vy 4 2HVWCENEH LT 2
FYTATAYIDORILDEREZOVWTHANL,
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N

m-2. HMEEFE
BWT 2F 72 4F3 AV POHM

T272FY74FA % PHDIMRTHRBT LI LI~ TEFTHELE
RERICIBIBEAZHS, BAE. 5 uM 7704 F I XFN
T—2% 3 (PHDTMR) Z & L& ¥ (100 nM KCI. 10 mM HEPES pH 7.0)
2 2.5 uMDT7 7 F v EM24 CT—HBBET R LI, 7
7 F 2 UCPHDTMRIE B R E V1L & T 3. 727 F ¥ % PHDT
MRTCSE2ICRMITLLrLH1:2 TERELL BEBLLT72F 07 454
Y MIZEBEW (25 oM KC1. 20 nM HEPES pH 8.0, 5 mM MgClz) T 1 nM
CHERL, BEEELERZI->TEZ2 Pl TH 5500 am O/pS LB H
Cl7, BL L7 2Fr7 43X 747 AV EENFEE
CEWCHIEEWREFET S I3 %P7, ZLT. EFh oK
R L. E%&ﬂﬂ%Z%Eﬁ&ﬁmb&ﬁot(mmmmﬁﬁﬁﬁﬁ
10°5/sBIF ), 72, #&LZPODTMREEBSRAERCZT 2752745
AIDPLBETAI LR, 2N EIFI00 ud DT 2 F2 2
4 TAXA VP 2ZEBBEALABELLZL un EORSKCERZEGSE. BEFHE
BRELL P77 7F 747 AMDENESENOAXBELEE
LR L7k,

TI2FYy 745X yh0BnEGOER

SIGMACOTE ( Sigma) T3 YA A—F 47 LA N—252(32 nn
X 24 nm) HE2VEEFRZHHLIEZLCLEwW I s LAlZLL DI,
REW 1(0.6 M KCI, 10 nM HEPES pH 7. 0)IC®B T T WA I AL V& /
R0 pulzot, THLICHEESLHBITF/ZI8 nnxX 18 ) N~ 7
SAEDRLELLKBEIF VY 2RFSELZ (H12). BELLH
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H 50
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H12. BWT2F2743 X OEVEHOEEFE

VA A—F 4 T LLAN=T IR BEWIAN—TFADLIZERNE
T7ANVALAREWRLDICE/T—RBDOIA LV E2EFSHE, T7F0745
ChEMZBEERAEERMELEL. TIRBRBRELIATPZECEER 1FXs
) ZzmM2BEVESHERBKILS.
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DRIFCVERER 1(50 pl, 2[0) THEWERL. BEE 2 (25 M
KCl, 5 mM MgClo., 10 mM HEPES pH 8.0) (50 wul. 2@ ) CTERELT
F3. TCEBER IWCBEBLAT 27F Y745 XYM (R/IV—8BE

T1oM) 210 w1, 77F > e0BEEAKE2ELE R, 2227
VWA—XAXFL Y —20.216 ng/nl, H 9 F—+0.036 ng/nl, 7V 32—
24.5 mg/ulZ MAZRTHHPEE. BREBRELALEEF®E 223 oM ATP
EL R 2-ANATIIRS /=N EMIAES nlzBi L AR, BODES
*HAm3 B,

HAEBWMEL AT LT BN

PIFYTIATAY P OE N EBEEA LR L R MR ERSE S R F A
THEHEL .,

T7F27 43X PDEIEZ. TI7F74F3 XA EALLH
REROB DENTIFYIATAY N ORRBREISEEL R, K
Bl IFEELCEERS B LATEH0.5 un LEDT 2 4
LI ATAY P RONT, RELHABEORFEACELES % 0
BMABEE RO, EABREE IS E e s —FEEF L 27 A (H4)
RXDRDES CHELE, EMETE7 25574540 hota
Z2V—LMEFHLIAVYE2—S - F0EEZ2RIAL, 20T 7+
y74§xyb§%;58@@ﬁ%é@ﬁ4?ﬁ—%%%b\%h%?
A TAY N R CHBHE LD, 2OLEY 4y K bOMKBE
DERHNBT I+ 7 43Xy NOBKBESS £ 5.

FUNRIEAERE

AN—~T FALCRBINLIAL YR /-3, ¥ IAL Y
DELEEFE®R 1 (50 pl, 2[) THEWVWFEALIFTLVELsRDL (
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M13), 228 EBFEIE. Bicinchoninic Acid, Sodium Salt, An-
hydrous (BCA) (PIERCE) % H \WMicro Assay Protocollc L7248 » T4
2k, COEBERRBRENEREICE < (0.5~10 vug/nlTHETH) .
SDHIARBNDIAL DT v A Z+HTH- .

ETHMHABESE

FrFVORTEMEBERARNRIROL S CEBLA, 0.5 4l 0
50 4 (v/ V)7V YV RA-SLABZHBHLAZER (5 unX 10 nm) {2
HEAZH, LELLIHLALABETHY. TURKEESED
M ANEER TRRSEE, BHAG HEICLALAEEEAE (
2 M) P LEET B,

SFVVDBE TIFTA4TAVIPOBNEHZEETL2NOER
Bic, BERESALY228A HBHE ICRELL o2 Sd5 Y
oD LEEW ITHBEL T, RGCEEE 2: 7V )t
111 CRELAS0 47 ) v BB ES B, TELAPHEBOE
D, BERTIF OBALAR HEECHIERRASLEST B,

CERLFUAES Uy KO L, BREETHEME (JEOL, 100
C) 20000/ THBIEL 7=,
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// YVava—-Fa4vr

HBWni
EBOENWZ 4 L A

13, SALV VR /R—0—FT 4 V7 RENDHBEELHEIA L VNEERE
YAV A=F A VI LEANR—T S, HBVEAN—I FXDLCERDOEN
T ANAZBEWRLOREBRLICEPLLEE/ 2 REBOIF L 282, #
DECEAEZHEITFAN—TSA2DHLIZLLKKHEELIF LV 2REBXLE,. §
ELLHh-oRIF 0Bl BEH12HE»LGLAA. LO)—F0EH,»LHE
RULBEFDZ 7 BEZEELRD,
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BWT2F 743X 00 ERBNEER

TI2FYT74TAY NFPIDTMRTCHRAT 2 2 LIk »T. BEHH LA
RERICIIBRESGVPHAN S, 20 nn DITFTH» 5500 nn ( 7~1804F )
DEWT 2F>27 45X Mid. PHVIMRTHBRAILAT 2507 45Xy
% BEW (25 oM KCI. 20 nM HEPES pH 8.0, 5 mM MgClz) T 1 nM (
E/R—RBE)CEHERL. BEELET I LI THHELL H1
4BENWTI7F 7473 APDHERXERZRT., B L7257
1AV PE TATRAYINBESEBELCEVWLHDICEWCEEAT S
k3o, LT, Zh o0 ABERETHLAERZ 2BEREE
ftlLidpos (M15, PHDIMRDBEEEEIRI0 /s TThH-7).
& L7:PHDTMRIZ. BB HEUEBRIZT I7F 7 473X P LBETRZ
Loz, TOZELERPHLLHIE. 100 M (T /2 —8E) O
TO2FY T 4TAVMERBEEAELLE 1 ull L0 ESRERAS
¥, BEHELBLLP»LTI7F 743 AYPDBRURELYLDDH
HBELHEBRLL (H16), BEHEAOBBEIINNT. CoRBICEEL
ZPHDTMROBHARB LAERB I S o (HAERKEPH107M 1T,
mEREEK- LN N,

IDEILANVWTI7F 74 FRXAPORIPERBETEL VDT,
BRXDT A FTAVIDERBEDARIZLI»TT 25743 XA MR
WEa LAPHDTHROB P L REL L, EFAEAERETHE L EXE R
A2 —F—HERKFL, 0.5 un FHVRWI 4 FAVPTEEEE
LARZILEXABEIDRRPOLENRIEVOEABEZ RO (K1
5. 16), IOFEHFEETHE I L. UTENZZEIREST
WRLR, 1) T7275>%/T—EPHDTMR 2 B 1:1~20:1 2%k
SELE MAALPHTMRE T 2F Y 7 43XV b0REREBERERAL 2,
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14, BEBRUELLZEWT 757453 X bORNXERER
PHDTMRTHIMIRB LT 7F V7 4 I XV P2 EHEALLTVWI ) B IEWEE
TRBEBELEL, SALYA—F 47 L HSACMIBEESEZELEL
N, BRZHBRELLCBEBRPTERENLHEXDHNXERBETHE L 2B, EEd0
BEEZISRTIF747 X 0R3E. 1) 19 am 2) 36 nm 3) 60 nm 4)
109 nm 5) 300 nmTH 5,

_39_



BEHE (a.u0.)
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Bl15. F772F DRI LEEBEOER
PHDTMRCEIHIPRBE LT 27 F > 74X 21 dM (B 22 —8BE) 253F% (0
550, 120 ;@) DF 725 DEI L BABRECEFELZ T,
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F772FvynEE (un)

M16. F7P2F ynRILBABENER

PHDTMRTCEERIRE LT 2 F 0 7 43 A 2100 sN (R /P —8BE) TEFH.
EERALEE INFELBLZ] unRELCEERSZIVLLDDTI 4 FX D
RILHABEORAF (@), OIBFTHLETNONE,
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2) 7O FVEIR—REDL/20 DEINEETPEIIMR # 2 2HBE&TL.
T2Fr 747X eHXBEMBTHETE L, 77F 2000 FI21
7 FOPHDTMR HEELTWB ET L. HEHFEED 200 anlcd HF
DPHITMRE AL TWB T % b, 2F D, DY RAFALATHEHL HTFD
PHDTMRZ# BB T 2 2 LB TELILEZRBHKLTBY., LAH->TI10 on
DT I7F 74 T7AYVERUTAILETORENH B, 3) MEX%:.
100 ¥ 63 % WEASELBE TI27Fry 747 A MOHEBEEIRR
BRzhickfLTnwk, 4) S A Y eolEEBARE>T. BXaE
FHRE T L THEBERLEASNBISII BRI LW & %,
ATP 2MZ2WMEMATPLNBROHABEZ LB L THEILOR (K1
7).

BEELERDI4TAVIOREDHMIZA0 a0 FETEKIZL -
2o, ZLT20 mr KSVWRLADVL EDICBWIT 1 FXEBPLES3A
TETWR, Zhid, ALY Yy IV 2 ETERECEHELLER L —X
L2 (H18. 19).

FERXEMBTEWT 7F U 7493 AP OBVEH2ERTILOR
B, FECRVWHEXERAVWILEN DS, Ll BEXFBRVE
KERDARBIZELI>TTI7FVEIFL Y FBEEZRETE, 200D
BEODBRPTT 7F 74T AIOEHFEZ-TLEZ I END S,
CHBRBUPBBHERPOBFNFEVFBELTIWR I L P bIY, BESD
BREEZRSILEZEI-THRETBZLIZRILE. 200, EFICHE
WHIEXTT7F Y7453 XA P0EVEG2REEBARTLIILHFT
YE‘EG:&')\ HBMETE2EWT 27F V743 XA MOEHXEEHICHN
5B TEDIXIRCL 7, BEFAOBRIL. 7 Va—-XFAF ¥ —
¥ (0.216 mg/ml) . A% F—+ (0.036 mg/ml) £ 72— (4.5 ng
/ml) Z2MABI LRI THRELL ZOLEORBIEUTIRTT,

ThNIA—AFXF—+%
Zha—A+ 02 + H0 — 7 a—2-0 + Ha0:
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K17. FP29>0RILEBXLBEOHER
SFAYYA—bRLEAN—ISADET SHEBEVEBEHI LT I7F 74 TFX Y
FOEILHENBEOHER (@), OIZENEFHIELHOXE,
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F772% 0&KE (nm)
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BERAELLFT 25 0ESHTE
BERMELLETIFY 715XV FOES AT AREREBORLBE, S

KDL D ( ) EEFEBKE,LLRDLD (),
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500 nm

H19. BEHAELLFT 279 OEFEMER
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AR

Ho02 —  He0 + 1/2 02
NET: /7 Va—x + 1/2 0. — 7 32—X-0
SITAXAT I HDIMELILERED ISITAXT2E->T. BEXDE K
2100 52 50.67 % CEASETI27F V743X PRV EGHZ2HE
Led, 20BDEFEEEDLLD-T, 2D Lhb, FyNI7ER
MEXPSZANVE—2BBTR-2Y), RFANCEEFLRTLILLE
oT, BHEHFBEIRTWEI LW ZLFEIRLS WY,

SAVVR/R—IA—VPREDARET7 7F DBV ES

SAVVERBLTIFY T 4IRS FORI L, CBEOI ALY
S A— L RELOB—T 25V 745XV FORNrEREET AL
E->THEHNXL —DRIYYVIAVREBEAN—TIFTRAT, NT7FIZEIT
TWwWaP YAy hA X2V LERSIELILEBREVWTI 4 VALY
FALRTE, ZTOHIAREREVEAEILL S, HNX—FTF %Y
Ay aA—F 4V ST BEIALYHEECIKBESAL, KEARE
CRBERLEXRTEMNTHE, 5 —D2BEFOI7 4+ VLT, ETEM
Bl i -T2NRELNIAL VS TFOBRENTETH S, THITLY
A ERBHEEECSVWAALETH LY., BEREILLIALVHF
BEKBESAZ Lol AR—ZF520LERBORNT 4L AE
BEZLOBREORZHECERPTME TH 5.

REEI AL YA TERRGH—EBRESAS LS. ©/2—3
yyTa—hlLh H20ik SEBOIALYERELLEZNDERR
EDIAYYHTFOR-S Y-V KVEFERERERT. 34
BFOLEBIIE-ENR LR L L, CARIFLYHTFOEE
K< (0.2 ng/um2) 72 52 74 FAV L OEHEFERIT I
Enwn, M21i BAOTI7FY 743XV OBV EELIEB
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500 nm

FyA-MLLEBRREL IA L VL BEEAKEE-TWL 72 5
v FOETEMEHEE

N

AT 47
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TORTHLZEE (2.5 1g/un?) DIAL Y Ta—- L 3NALERRAEZ
RY, REIRE /-3 4P VRIS T—RIEEFELCLEFESIA TS,
KRB EIAV UV NTFOERLEIAEZHAIRZ, T®/T—DRET
oTWwaZthbhrsds BEIRLIASUVHTFOFHORERER
(NND) 3B X220 anTH b, ChEF U NNI7EEBRI>TRHRonA
FEELr—F&LL ZhUUEOBOIAFI V2B Y TLEREZRANL T,

FOWFWEHNND = 16 mmTH-7, SALVVEFOEHIIB L £10 nn
TH20T, RALLRETHORAEIA LV FHR—-RBECREFRES
hTwaideFzZond, R21D_FDT77F74F7AbME. &F
Py A—PRERAT? SEFEETTRPOMANLTI7F 7 45X T
SAVVEBEEEGHREE> TWE, T727F 74X DEDES
. HoOHLLOBER2 ORTIA YA —-bMRERTZ27F7 47X
YREMALOLABH (BH®E 2+3 oM ATP+2-X VAT ML S/ —
WPOBRERELALEBER) 2M2A52 Lt~ THBESI LS. X22
. BB LZSA VY E/ T —DRE %zﬁéﬁ%ﬁ@lumﬂi@?
7F 74X IDENHEEZIRT., TOREEMII, s NN7EETEL
Iaf%%@iéhtsﬁ&y%%mﬁﬁ%%TQ%LTL@%%M

FRPLEHELATHND 2RT, 0.7 g/ s TCAZSOT 75 ¥
749XV IRRALPOBELTILEIINDSBESI L, FEHO0.7 ng
/imEEZBZELERBRHIVTNVE 74X OB EFEREFEML %,

LT, 2.0 ng/mm2TEEFICIEL 72, \71‘//1’?} T 5EDHE

DEFHRIE, BFORETERELALALT, BRHELH »L, BEHICL
BAIAL Y OBMNEEIL 0 M 5 60 oM KC10) 8 B T3t B ¥ o) KC)
BREEELLGP-7, ZLT TALVYRI->TLHLATVLRWVWRE
EBADBEMIZ L > TAN—LTLBE S AL, ZORNEELT
ng/mmiZ, FIKNDA40 mmicHEHT A, 7272F 27 4 F XY Mi2s 38 mn
PEHELOLEARELLTVWADT (M2), RECEESARS
AL EF38 mm DABETESHEUV b I EI Ay rDFizmnTn
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NND (nm)
40 30
50 35 25 20 18 17 16

N D i | i | |

w0 (.un/s)_

M22. 72FY 745X MEVEED - IAV UV B/ —FELRESE
PVNAVFA—F 4T HNR=75 2 (@) tER (O) REREELLZIAL VD
FEZ 0~4.0 ng/mP{CELSELLEDT 7F 74 FAVPDEVEE, ED
BBRZIFL Uy EE»SBERLABARERE (D), ZF53—1"—i3. 30 F0EZ
B702F 743XV MOEIEEDERBETHD., EVHEIL, 3 un LIEE
SPIZEGLALDIZOWTHEHELZ, (&) BEWEETHEESOLCZ->TWAD
2. BELTWA 74 XUV NBPEESINL PR (BEAEIAUYPOEEL
72) EWVWIERTH B,
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57 7F B/ I-LELPEETELZVWEFTZILNS, T0hW® L. NND
38 am 2L ETI7FVICHERATELIA L VDBV ABIZE
PFslHTRLTWIEEZRZ LS,

BW7P2F 743X PDEHES

Kz, BIEBLLIAL Y HTFOBEEZERAIE. 77F 074X
FOREEEZTCEVEHEANL, M231d 3.8 ngI AL v /mPD
BE (IS 0MND=16 mmicflY) TIASYE/R—a—bLAY
JayMBAN—HFS2ODRELENL) ank 200 nn DRI DT 7 F 7
49X bPOEEERT., RE3ATWR IS, FEFIZEHWT « X
Fb, 1 un PEOREDTI27F Y747 XA FERLBRR U T
o TH/LPRZEWE, T2Fy 743 A 08EE RELZLLHT
Bun s, 0LI~IBELEZ->THLrLBUEHELRTLEVWIZILZEDE
Lz, 2DEILZFERZHEIE. LE->»TWIEACHREIVE2—%
—ICRDRADEZNT, EENLHALBEBREFTCEI TH %, H241d
3.8 ng& 2.5 ng¥I A Y/ NFEETIA Y rya—rLALvY O YAHE
AN—7 5k, 2.7 ng/mm2D AL yTaA—bLAERBORE LD,
20 nuH 5300 nm DRAXLREDT 7 F V745X POBENVEEEZ R
T T2F 747X OREIM300 nn 540 nn REH T 5 2 T,
AFORALCEHR ) HERERNC R THo% SAL Y EE
3.8 ng/mm2 k2.5 ng/mm2 DL Y AVMBAN—Y T A LETHOFHED &E
Blx. 2h&#h4.6 un/s. 3.3 un/s. E—E%EJ:‘L’“%;%ZJ un/s TH
2R, TI2FUT4FAYIYDBVEER. lun EoRED7 43

YIFTHESNZHEENHTHAL0 mn~300 nn DT 4 FX Y POEEL

DEDbFHICEIP>H, 40 na~10 e DEDEVWEETT7 « 7 X
YIPORIZE, REZBWIEEFLTOWZWEWSIHERICZ » 2. 40
BT TEZ74 X POEVEGIEBERBEI LGP, THEDKE
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H23. BWT27F 745X hDEDEE
SASYA=bPLASVAVIBEYN=-25 ZAKEED40 on (£) 2200 mn (F)
DERIDTIFU74FAY M NOEEHFRT, FLEEZ Y —cBLESALT 2
FTYT74TAYPDRVEFERTLD, BEIORLZNZ LI SROBEE > —i
D7 ANVLEREREY LbLo, BEERORTIIEE (B/0EMHS1/100 ) %
R,
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NEREHILPLBEL, BoTWRLOURZTOBITHIEI~LETEITHH-.
40 nn PP TORZDEWVWI 4 A POBVEGFALA L VW—20DT
BEE, BHMECIALVERORSHEERZ2BIZ0RRET+HT
Db, HBE2WETIZ27F 743 A MRALDIF U NDHAESS
THTHBLVWIZETHDE, H24RT LI S EES.S
ng/mm2 ( NND~16 am) & 2.5 ng/mm? ( NND~19 nn) DE Y EEFICHLEL
T2FY 747X RADRIFTIRERLETL0 anTH-7R, 3512,
KCIREZ0 aMAP 540 oM 2B S (BBERPOIMMDT 2 F 2 I2HT 5
BAHEE 1EE<ELSTE) 743X OBV EFH2Z2HELLHER
FOEDEHIZLBELTI7F Y747 A MOENMNDRESIZIKC] BEIR
EH6FTRIEDHLI maTHho7%, ThHLDIELEZHEETHE. 40 mnd
R&DB. BVEGIHTET77F0 7453 AYPEEDOLOEEDSL
LENATARLEBEMATHE2IEZTRET S,
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B24. 729743 XA P PEVEEDR I KESE

YAV A—=TF 4T AN—TF A (IS F L VEESS ng/nn?; @, 2.5 ng/mn?;0)
LER (IAPUEE 2.7 0g/m*A) RELDT 7574 A MOB@OEE
ET74FRAYMROBRETRT.
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m-4. ZE

BETE., 72F0 243X 0EVEFHICIZEY v F (~40 n)
HENDESHABETHE VNS S LAHL ko, Thbhb, %
Y FEVIDET I F YT 4TAY P HBEEZRATIBRORNEEE
HMEBRLNE, Thid. 72FVT74TFRAVINDIFTLUYRFOESE
CALRDHAREORREE (32, 33). IALYOBEALE > THE
METLERTEM (0. 31). IAL VD7 2 F 2 EH{LATPasesE
MEERRT LA TELI4TAVIOBNEERDS (34) HE
Bl o BN IEERSATERT 7 F Y OBMBEM S 5 BEE
EHEBLALES 4B,

DEDSRIE. ATP H#EEG (LERB) tBVEY (NERIE) O
HEBEOWCLEHTEEFEVNELEEATVS, $E v F (~40 1)
DEEDTIFY 74 IAY MHABIECELEA<HERATE 234
SUBEHMORE., 1) ISALVESIEAVWAVWEEHN20 m. K10
mOEHETHS, 2) RALEHELLRSAL Y ET/7F 0864
AD—FBELPHERATER V. 3) RELOIAL OMERY
—THW (B25), LWH T LEEEEVWAT, BrRA AEHHFE
EEETACLLH0BEPLLAKWE, BE25UE 3<TL2UE
ThHI, FRAWAI TIMIALYIALE—ERICBTLBNER
BT 257 4TV MEC v F 2 E B<TLUEDS 42 v 5
BTHBEND T LIk B,

40 nm DT 7 F v 74’7)‘/?\7“5?;&/\ D LECEI L3N, LAib,
BLAYR2CBEAFBL LV (20) 2bihbbF, FHI~1ED
SAYVEHEE-T. BOAFSOIALY VAR LI > TRAME

SERIZHEIPENTWVWEAEWT Z27F 743 AyFMERBIZES MICE
BRELEETHCEWI ZLZIEZEET RDES5CRHRRIZIEET S, E
W7 4 XA ERLEBOEET, 40 am DT 72 F 27 4 X 28
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v = 4,5 um/s

ONO OO0
OQ%Q ooesee®

TP ADP+Pj

5.5 nm

R25. Ay Yya—rREFEETIELCYvFDTIF27 43 A FDOERXN
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LPRZEPTLOECE. BOAPZEREELCHEEALTWS1I~2{HD
SAYVHEBLEIST 72F Y743 A MFEVBELHE LT
zhicsgzohTtwiithid e osZw, ST VHEEHL T 47X+
DT I7F/ 32—k, HABRERIEBEL, T72F 745X %
RREDELTWBEEFEZLBE, —HOEEERTA 7L hicxEIHB
N5EEIE T/—BEMA5.5 mic%d, ZRWZ, 40 amn RDT 7
FUTALTRAYINBEDRSINBETADICETHEE. 9 ns (=40 on
/4.5 pun/s) IZH %< b, 7E (=40 an/5.5 nn) DB ERET A 7L
BEI>TWL L b6%w, B3 I~MEDIF S VEHT, 40 o
ZODHLTWERTHE L, TEIOHEBEETA71LE I nsOEIIZI~
2 ODEHET, ToTVBILRRLD. hREZHFE-RTIZ2FEIX
VOREABBRDOTAINDE — A N—FEEL1.3~2.6 ns (9 ns/T~
3.5 ) k7% b, —Fh. ATPOMANEEEZELRTHETI ZVWDT,
in vitro7 v 24 THWALDERLEHTTEHELL, EREHEH (5~
6 un/s) DT TXDERBOBRBEPLDAIP PI OBEFEE. £
AZER 10°(+£4) ADP/s/BEH L 11 (£5) Pi/s/BH (WA, HEHRRR)
TRALT. ATP BRECLEBEVEHOEFRZAXRZ I EHTE S, &
i3E->TH, ALEHTHEL, BLEENDEIEHIR LN SE DT,
in vitroTODATP nBRIEVHARERESEX LI LR 2WEEZS
N3, AREZHIEGEBEDS— VI —N—FF (1/1.3~2.6 ns)ld
ATP MAKRG BT A 7N DS —FAN—FE (1/100 ns) L H40~80f5FH
ZHhiET% s ti2x b, Txbn, EEFTRET T ATPHOA
TEREAELIDVEWT I7F L EIAL VDA REETELBEEAEENAN
LEID, 77F07 43X ML AT nEFCEEERET LI &

2% b, ORI 40w DT I7F Y7 43X P12 I A
VEHEWIRBBREMNOLRNARZBWT L, BIEDERRE 170
ATP BRI T272F 07 43 A0S, EEWHICIEIMAIIIE60 oo D E
EVWSNREEBEET I WIZ 2 RLTWE,

._5 ‘7._



BNVNE HHW

BIE BIEO/KRLEHTD L.
1) 72097 49AY FESAL Y7454 FOBDEHIIZS #
SURTORBEHERLATE LW,
2) BOEHEBERT 27F Y7432V FOBAEENA mTH 3.
3) 7257 4FAYMEE yF (940 ) L1~2 BHOI AL VH
BHT7T7FIALVRIANE—FEBIRFLAOBNBREMTD
5, |
4) BATOLET TR, IHFDATPT, TI7F 745X b—FH
BT L60 m A EALLELE D,
VWS ZEich s BEAHNGOHMAS L, BOEHICLALEE
FPHEOVYT, TOBBEARLIENTE L, TOEREZELEVED
DTWELEFNEELBE, F7 75 E—203 4y YEBO LS,
BATE (BAHOLE) 15 FOAPFSHEE N2 MIC60 anll kb &
STWL ZERLB (H26), ZOFLVWETFLDOERIZ. ATP 04
BeT72FY-34LvORBE-BESLLCERBLTSE S F. ATP 14
FULDDOBEEESEFTEBI LT 2560 an BlERAE<ELT
E2HIEHB, AELEFFPPoTVB E SR ATPOT ALK — % —
FLRHELTASANEREL, EFONASVEESRZINOTALE—%
MELELTEEEE<H I LA TEZ E VWS X3k, ABBERICE
RIIHBTER LI RL>»TWVWdEEZS5N5, |
RIZZDEZFIZE-T, GARALUAD—D2DFEZHEHLTARSE, 2D
PllZ, BROVEHCRBEFSHEELLTESRTWAHEETS 5.
o EEZENtellaRCharalcA 50350 un/siCREPNREBDODT 7 F
VRIZCHONREHIEZ, TI/FUEIFIUTEHERISATWDE 2
LRB(35), bL, CRETHO ERIF CIAEHEHLEIS LT5
Y. FlZIE03 und B EERDICATY I3 FOHEICE>TS D%

58~



+P;

ADP

ATP

® D (>60nm)

M26. BOEHHETIN
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HzEIINY—Xbo—7%F 1 BEACERBICEE TS IEZLKEX
ENBFEIBELT, BHEFEEHILLTVWI L EEZET B L.
50 umn/s/8 nm = 6000[d

BN —2bva—27 547
ETEDELTVWOT, ZOEHE
5. T bbb, 1 BEIC600L YD »
BTTFONBREZLBEET B LR S, —FH, CHhBEZE
KWRBRELZZ ALY -3 IBEL EBEOEE7»Z6 cPL LT

b navXyv =(6X X6 cPX0.15 unX50 purn/s) X505 pun/s

8§.5X 10°% dynX50 ua/s

t

4.2%X10°'® erg/s

CETEZINS, IR TFOATPOI AL X =102 ergTH B 56, 1HHE
KCREBELATP FORIZA0T, $HFE 240 s REL T FHRIZ+
NTHB, T, SAPUTFOAT SBAEEIRZTHESI LD
DTIZBATL /s/BEHETHE2NDT, 2D APHEEEZERT 2725
Zid. 0.3 unERONBRIZS LB FOIALURFELT N
ZEHRELZLZWIEIEh2, ZhiE. SALVUHTFOAEERLLLT
EIoRLW, HEZEOIFLUBYVIXIFLOMTEL DATPase
EREZLHOTWVWRZEWI ZLBELELS. 221 BEIIC6000LE B2
LBFANTOATPR2HE->T0.3 uaBn/ B EEATVHWEIELEZLR
KWV, ZHOEILHEHEL, DETFALDOLEIIKC] ATP 4D REREEE
THERETHERRT 5.

BE 7279y 34 OBVEBAASLAEHL VI AL ¥ —
EHMOEZ LT THRHAINDINETH L I Lz HopIZLTER, LT
IDEZFTREI>TINET ERIVF " THEELSIRTEL WS 2H
DHRELIELSFHSINLITHRESIKE W,

ROMBE., SV YEIRBTI27FYREDEIZBTIALE—H
BEioh, YDEISLZRBRBCAFCBLTZERASP NELICHE SR, &

_60_



DNEHLEBREINIPEZDZLEDHEIETH S,
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e

FAHAEHFEET IV LATHREYRBELESBREHWLL 2T,
FZADEHEFELHAERZWREWLERZZALEZELBEWLLZ T,
ETERERETCREBHBL LR EABERTOAEHAR —BEE
ZRAEAL =7,

}

ZLDERLTBEEFITLKES DN ARXREERLPLREB VR

3
Z 73,

ERELEBRZELO>EEMAZORRICEREBHEFECL D Z L 22,
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