2aK05

RR AL E T & B ARk d6 % DR A

HR{C, ABEEE' LHR=ZB/X' (BHI K-
REALE. "MLX - BREMEET)

KRMEELT, Bt XA A LFSLVS
TRXAFOMREA I, BENKBEIEZEREE
B ZEZRAOCTRIE U/, MIBHEELCRE 20D
HEBICIR DA cD b, RWMEMELTHOMICEE
EZ%25ZT, KEZRI Xk, BENKR
ZERREERBU-SOLEBSTEZIEICE-T. EL
(X hic, BEEZENEL SR VIKRET
by EWHENSKEIHE N D —EDKDE X HE
Bahic, COFEBENLKOEN IKEREIC
FDREINTI, THRBRENKGE ERBIZKT
v+ r VA ERHCl it X i AFEI N, KER
BICKAKEEDREDEEANE S 2 H. B
DBBHKMERETICEIT A, BOEHDRKD
DEEEZBELI, TORE. BROTEAS I X+
HBANOBEE O, EELEICE - TREX
N3 LR Enr,

2aK06

A3 HREIEKF ¥ RIVDT AV 7 +—L6FEL
DRI F DRI FHE
BELDE, §E
B. %KE)

MY OB L IR X R A B EDKF ¥ RV
DWEET S, INF TIZH A 32 (Raphanus sativus)
»51% 5 - MkaEK F + R )V ( PAQL, PAQ2 &K
FBEAKF ¥ RV (7,6 vM23) D4FfEFED 7 O—>
Wz, &, Fi-lc4EBEOMEKF ¥ R IV E
ra—=yvV ULk, TO—RBEELEBT B L&,
PAQIb, 1clZPAQ1Y. PAQ2b, 2cldPAQ2E BEWHEIE
MERLUE. ¥4 2V REL BB ZRKT 2 KB
BDFA4 a2 BT, SHREEAKF ¥R IVD&E
EFRRZBEIICHET L. & LFEE R
RERTILHHEL IR, HBEAL LTI
WTFhd EEORECR, £BEHORTEVWRER
BRUE, RIZ. PAQIY A 7TEPA@RY A 7DV
TH NI BEL R)VTHENZ L. PAQLY A T &
PAQ2Y { 7 CIXBRZERNY - %R L.
mRMAL X)L e & U BERBOMED 5. Hikg
JEKF v R IVDOBEREIC DN TER L=,

\ BIBIEFE (#AF - L6y
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2aK07

sGFPRE Y >\ EDBY- 23 T ORI X 51
Fafg, REMKF ¥ &IV D JREE LA O AT
TERHME. BELOXLE, BISEZE(ZKRE - &6 E)

REYDAIRE I I AR & RIS BB DK F v RV
DEET D, ChHEDFTERRII LT, ML
WRAE Y NV EDRBERD Y T F )V L EEED
ZLEMHEOHKE LTWS, FlcIh s n—kE
EHRICEENELEZOND BRI EHRE~DRE
B T FNVICEREYNT S, KIFRTREYAaUD»
S HBE L MRk v+ RV (PAQT). R IEIEKF
¥R I (y-VM23) MR UTHIE R a1 kg
O ZBIE L. 7)) —2 8K V)NV EsGFP
EEZ DKF ¥ RIVDONK, HIWECEKRI IT7=
Bi& Y VN7 EE ZI/)NOBY- 2B T35S 70 E—
Y—EAWTERIBEAS B, A ZIBY-2700D
sGFPOHEZHESN L —V—BEMETHELEL
Z A W, MREANELLBELTWSE2E
2o T LEHEIMREICMA T, TIVCHKERD
NAMEICHHNY T FNVDBRINIGEALH >
o HALFHRBITOEROEDLE THET %,

2aK08
ZoxagsRfileoREERARRERE K F v %
WEIE AR ML RIS

AfEss, HEHT. BBLEE . BIEE .
A EIR 2, BB

LK - 5 - AR, TRIK - B, 2 REA -
B - SRR

B\ ML RIEERS B L OGS N 3 EEfRO
RREBEABERME K F v 2 I)VOEBEOMES
LUt #E &, whole-cell patch clamp %% HWT
7o 7. WM whole-cell K+ ¥+ R EREFHLE
SEBER ML RIEEGB L OHEIG Y N 2R
MOBICIZEAREZRON P 2. 2D LI
BHEEXETCOREEE2E BT S K .
Na* 4 # > DOZEH)REXICAMEBERE K+ Fv
ZIHEELTWRNWI EEREL TV,



2aK09

AXDCl F¥ R EI—-RTZREFOER & RRBAT
PHET EEESE BHNE. BPEZ (FERX £98
$. BokE EWH)

MIBO AN AR SEC (BB, B 7SI /B2E
e TYMROBERDEFEL, MBBEOHFICMLNTV S,
EHCBEWT7 A Fv RIVERILOBBAICRREZND
OBV FIVEERD—IREE > TR E, HBAD#K~ 1T
EBERICR<BDLY, CORMA A ERXT IREEETE
ERMEEE-o T3, BERERBCEIT2HIBTIE. B%
BRACER S MBREICETS4F R ML RADOEBPER
ICBII2EBREEEZHRL TS, A XRT(E CIBIER LR
TTEREINIEELT =AU THY. TOMYIAARIC ClF
PURIDB@MS EZEZEND, ESTARICBIB ClFv>
FIVDBIE S BEEE BT L 1=,

B4k 2 B Cl Fy RNV EJ1— KT S cDNA
(OsCLC1,0sCLC2)%# BB L. BiFEfTo/=. Ch oD/ O~
VIZEHD S vy HA . #13, BLUEO4XFXFD Cl
Fr oI EEVHERKERLTNS, &5(C, OsCLC1 &
LU OsCLC2 (IR, #. BLUAWETRRL TWHD(xt
L. ETIE OsCLC! OHMRIML T\, 4% (BFHE) O
Y LhSA4TS5)—&Y OsCLC2 33§ 3 8kbp D&/ O—2%
HEL, TOWMEERITLIE, S50, A RICHBITIHEEAF
VOBBICDOVWTHRET 3,

2aK10
VS AIDMIANHRRKE /07 4 Y cDNA DHRBEEZDMYE
AF@R. BT QMK -2 - £¥)

SILBAILICBAD S A M = B K F v RV Ca®* ICK VBB hAM,
TORERIKREDHFH>O0XARY » A (CSA) BMICKYEET S, CsA
1225074 UV ERMBERERRL AN Za—) ViEMEZEETSI LN
HENTHEY, LROBREYIOT74 ) EANYZa-) o8 TOTFAY
KRR T 75 —ENILDERICHEET S LERLTWAS, LU, FLiMRAIC
BIH20074) VORKIIHSHICETATOEN, FHRRTIE, Y54
LMD o074 Y D cDNA(veCyP) 2 HML., TOMRERNK,
veCyP 1 — KT 3EAKIE. @PoBRIoERRE Sn074U e84
~8 9 %DIEAMERLE, /—FU/RITOBER. veCyP [IFMBIBRMPORIC
KHRILDEMRTBEICRALTIVE, £/, #HAHME veCyP (2 CsA #F
TTOHDEEDHINYZa—) /EMEBRE UL, 50, FLDHEEMER
BESICBIZT0FA VRR 775 —EEMHERASLLETS, 1 M Ca?*
ICLWEHIEEND AN Za—) Y #KRRX 779 —EiEMAERRES (C
FHEL. TOEEIE CsATMICL VIR EhA, LEOBRKLY, IL:0MER
ICHITAMMRB o074 Y VI3 CsA LMEKERREL, ILDMRICHE
THEIANYZa—U YRR T 79— BN EEBT S CLMSHSHER S
oo LU, ABICHFETZ0074 )V OILDBRICE T DBEISRHAET
H5.
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2aK11

VS AIDMERICE T B EEHK(C K DRILEM H -ATPase 0
1 2[4

ATHA, BEHE— UMK - 2 - £9)

HEXIAEREL TIDMRFRERRT O MRy TE2E ML
L. ST EsIERCT o LmmOhTWS, L LS, 7o
FoRYTORGESNIFEAERBH -ATPase DHFEKIC L BEN
{ERIBICOVTRTRADRANZ N, VST AIDMEIO TSR b
EAVWT, BEXCKELLREEMH - ATPase D ATP hik 542
FEEEMNE LA, EREBRH -ATPase &3 3 0 WHOFEI/UL
ZRHEEENSSERL. 2.59BTRKELERL. 1 59BICH
EDREBICR - 2. COFEHORME(LIT. ILD2ERTO TSI b
ICBI>HFEXCEELETO N Y HREOBRE(LERLS KL T
W, E5IC, RERMH-ATPase ;EMHD ATP IS T 3 K, ® V.,
FEAXREMICEY. ENEN0.29 MM 55 0.17 mM IS, 1.96
M5 3.23 nmol Pi per hr per pygprotein [CZ{LL TV, L ED
BRIY, FEXRQILOMBEFERER H -ATPase Z5EM#{LL. L2
RO 7SAMMIBIZTO MU BREESIERILTVADH D
LRDNS. BEAICEFELLREEBH -ATPase DU VBEL A
WOERICONWTHRETEIFETH 3.

2aK12

A4 LAFREERIRCFET HH Mz oW
WITERYE, BIRRt—8 (Ut - 3 - &)

HEYHliE T3, B OpHAMET ¥ 5 L MR DpH

METTHILAMONTWS, ZHUIHEHOHT
ARERIRE &Y > CRIIMNEE SN A0 L&
AONSH, TOFHEIDWTRIAHETH A,

44 L F R LA _HARE &L > TRERR
e HEL, REEERITHLEA 7 FV TV,
RIZ & > ColtEE s & NEEEHI 2. FE
HEs % YRy — ACEDIAG L, R T
Rz, OB, TEEES L AELES 2
FHCEBHER T AL, HYRY THEEFETL, SOXR

B O PICH BAATEET B Z L AEES
Nz, ZOFEEOBNIAEEES 23NE 5 L
Boohiel oz,

X HICHY OEREE NS 7-0pH jumpiE % L
A pHABR R BRI BT, TOER, +7FI
Ivas FARERESOH OFEBEEIATPIC L > T
fREINAZ L, HY channel DRAEH]CH ADCCDT
MFINLIEhbholz.



2pKO01
{ERA N VALK B H-ATPase KFE 7O k>

WXRRE T LRElEE N
/ﬁ%ﬂzﬁﬁ)%m@ﬂz(lﬁmm - BAW, PRET (BK

A X OWRED ATPase {77 7 0 b X EEIXEKIR A
BIZEoTELLET IR EEZERESIIREL TS,
FEZOLIRETICHEIFENEER%EE2 T2 L%
FATHERBERZAWZERTHSMILE, £ T
SENI 7O b EEEOK T HEBICR T 2EIEE(EL 7
q;M@&ﬂ%ﬁﬁ&ﬂ%%ﬁmf%a#kbtmf%

A DRI B TP R O 7 B V3 B (R Y E AR 13
RWESR AR MUIZ X > TRIE L /=, BARIACARREE
DEHNTO—T E L THEONEOHENIEIZ DPH T, &8
EROEE IS TMA-DPH %=, F/= ESR JIEICH
WTIRASBOKEHMEEZ = OF P RS PHINTAES S
ANV U 7z 16-doxylstearic acid. REFH DO HRENEIL 5-
doxylstearic acid % AV 7z,

{EIRLER L 7= MR & 15 7= MR AIE O &R @ B D iR B 13
KR EDOTFTNVR ORI BN THREMNIE T L. X
UR—LBEOEBHROFEMHDOE T IIEL JOs R
DRAETIT LMo THAT 5 T LB R
& ESR AR MUMSBAS N0 7z, £7z ATPase O
AHEBENNLCBNTEL 7O ROEEEELSTIC
LZedio>T7o b UEikaEidE T L&,

L EDORENSERNBIC X2 T O N>R T
X AEDE T, RIS DK E B O RENE DK T IR
L. TOETREL7O0Y ROHEMHEEDHEKRICELS
HbDELEDNS,

2pK02

F 21 E (Helianthus tuberosus L) D#IfEfE H-ATPase D
cDNA 7 O—> DEEELIEHERT A ) 7 A — LANORIFT

ER B EREE ' (UEEEEK - B - £ 1K - EE
TR ED

F U A EERERTRTHM ORI, HIffE H-ATPase A
FHD 93kD 7 AV 7 A —LDOHERES NI BEDEME ST
KEEHESND, ZOTAY T4—Ald EENRZ 96kD 7
1V T4 —LERBRNTONTR. FEL KU C KHECHEF
RAA > OREFEEIZBNTRERD, kinetics T—4 K DiE
HERITHBZENREENE, £IT. AETAV I+ —L%R
BLUTWEFI1 EOENSHBELZmRNA 2T, cDNA
o O— 2 DOEREERA Tz,

C RIHHCHEERAT > OIT7E RO L DT TERE L
ZHDT T I—EMANTD nested PCR 12k > TSz 620bp I
FZ%. @R Tru0—=4952&I12&D. 6 fED/ O
— I F L EDI BRBE RS/ O—A3F/)NODpmal
LERUHT77I)—IZBLIED. UC, FRROYT 773
—IZBL C KimBCHEE R A yt:%?ﬁé@ﬁﬂﬁm%bw Bl
w181, TO7O— > OFITMBENENSENESIZE S LITHRTF
REUARZERLSGEE T Oy MfiE{TozE 3, FHRIIRLT
93kD 71V T A —AEIIRIEL a7z,

B|TE. 93kD 71V T A —AICHIET 70— DERERLE, |

KD cDNA 7 O— > OBBEED TS,
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2pKO03

BURRERZIACKZ2WEBEER H- EOKR2R
7 7 & — ¥ O AL HEE

HAE—, BIBEE (BXE - £0R)

WHE HY ¥OKRR 7 748 —¥iE80kDad) H—
RIARTF PR BBENOZTOMN R TTH
5o COEBZEDMIEINM ZRSPICT 2 =0HEML
HELEERGAIZ L HHERT21To 0

¥+ H-¥DOKR7 74—+ cDNA DFR}
S.cerevisiee CORFRABEIZ, COBEEDERD
HEETdH 5 MgPPi* OFEEDFEITNS (1) °1E
Hrohr 77y —€oEEHEEN & OMEREE
5| (D253, K261, E263) . (2)EREZ#MZ TLL<
REI N TV 2EMHEE(D279,D283, D287, D723,
D727,D731) ICAlLERZ B A LEBEEEZER L,
ZORERVWThOGE S BREARENE DR WEER
DBEBRUE, BESLD7 I VBEREICIBITS
D/E,E/D,KRERFEZDEEEZ IR R TH D,
ZORER RTINS DEREDPPI, Mg?t & D
HEERUMEEIEE~DRES 2T %0

2pK04

I U5 ©ARAERBRIC K DHREH-Y 0K 2
77 7 —E0a 2t Y AEBOEIE -BRERRIT
FESRMETE, PHEFE— ASER (BBt - AMmE)

BRBEHY-EOR A 7 7 ¥ —+t (V-PPase) 13
DTFESTOE—-RIXRTF RTHERIN, #RE
WZIE< DT BHYR > S TH B, 4E,. Y
B TE S REINZEE (YY) V-PPase®
236-399%%H) ITHENEYUT, 7I /HOEEMN
BREICKIZTRHEEZRE L.

V-PPase® B DfEEIZIZ. mutagenic PCRi%E
TOUTLIRRERZFER L. SOV LER
DNAZBRTRESVIZIAM T - o KEHE
IZDWT, V-PPase DEEFETEE. £ L TKHIZK D
EVERE, Catizk BIEMHHESEADZEZHE
Lo 20%UA LOBET, EEEL-S72H0, K
EHEDODHD, Ca2*\DREZENEL Ro-bD%
DOERERFEDO/O—-0E oz, TS DR
HIZMRETIN G, HREIC K E S ZET BRI, 5
TRWEEZERT 5. HHEREREIZIDOWTORIE
RO THRET S,



2pKO05

Cycloprodigiosini3Cl- £/ F THIREH—-Y O R
A7 7y —VEHLEKRTS

HISIESE. L JINETFL FHEL HiiE
Bl (AKBE-4EMmE, 1ETK-B)

WEVERIEE DY & B X 7= cycloprodigiosin—-HCl
(cPrG) 13 ARYH—ATPase DRHEHKI & L TRRA
e, I TYIFVEREH-YOKRZ 7 7
& —t(V-PPase) \D ¥ &2t L7z, PPikEN
DRI /NEDBEAELIZLONM O CPrGIRINZ & D
HEXN/H, V-PPase DEEHMIEMEIZL MO
cPrGTH2<EE8EZFah o/, V-ATPaselZ
tUTHRETH o2, cPrGiIClI- (KC) H#HETFT
DAHTR > FIZnt UTHRAERERZRIFL,
KeSO4FE F TS EE 5 i o7z, 2B
V-PPase DEERMREFRIICTIIV-ATPase E &7 0
CrzEkL2wvw, SHED#ERIZ, prodigiosinEék
BYNIH/Cl ik BiE2 D DM I — 7D
RIEDREZBWSZFHFLTWVS, HWIEDCI &
SO42-DFEBMICET 27 —4, BLUHRER
AENDEHESED T T 5.

2pK06

F149 7 1) H*-PPase OB RFHINL~ D FH

WHACET, BRAT, BNFE, FHE', &
EIE$%, Judith A. Shiozawa® (FILBRSIK, ‘BRA
PEERF, K-8, RuZR - TS50 AL

Y 2V IRERZEMBOBKFTEET 5%
BEICET . BRAI1Z, BEEYIRIE &R
ZOEMEORBIEIZ I D0 SO R T,
V-ATPase K&\ H' #iEHfEror74 27745 —F
(H*-PPase) MEETH I EZHALMITLE, FIZ,
H*-PPase @ ¢cDNA 7 O—_ >/ %i®, 1FIFLE
@ cDNA % O—> (AcVP , 3104 bp/ORF, 795 to 2960
bp,721 7 X /BZE I — R) 245/,

AcVP DOBRIED R EIRIEFED Spel site ZFH L
BERIRBIN Y 4 — pKT AATG (GAP promoter) KN
pYES2 (GAL1 promoter) IZfiAA R, BEREHIRG 2
fii (protease RIBFE BIS459 KX protease (+) #k) ~
DB ZRAT. TOME, pKTETIZ2HEORE

RHITORBR%Z, pYES R Tl protease (+) T
DFIH %, SDS-PAGE/Western blot 12 & 0 FER

7z. BIE, growth ERIIBORMERFM, PPase 1%
HOREZED TS, £/, CKIFIZ His-tag 2
MU 7=l AR ORE REEOE DK%
HATNWS,
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“2pKO07

SO4RXRFXFIBIHBIHT—PP a s e REF
NDRERRNVEEHS

XERE, MTERBX, EREE
(RARRR - AM-IEE, "HK - BEARM)

Ht—PPaseldfilAMICEETAHIROTO—ET
Eoly UBICk >TSS, BRAOp HOBRETOHA
s LTWSEEZONT NS, AEECOREFZE
JoE—4—fEE1. 4akbigHTHIO—=VFL, B
ERI B LIUREFREZBASHIT S LEHEICGUSRIE
FELR—E—CAVEFSUSIV P vEAIZEYER
INTOE—S—fEEERE LE-FEREH. HLTDZD
REFOTOE—4—fEl+GUSRETF. QK400
EFECHI-o-T7nE—4— (BWNTOE—4—HEH) +G
USBREFLEVLS 2EBEDIVASY FEBALRRE
FHEMAEMEEH LIz, ZOHR. OFZBALLEYT
FIFEFLERTRANRONI-DICH L, QZEBALI-IE
MTIEIETOARANROINT-, £-. DZHAL-IED
TGUSEMNERAMEIToLECA, BMEYLETH
BLRILENM S D, REETIIEEHEOHEMN
NELY, QITBEVTHI > -fEPICRTOEEHE%E
HEAFOESESE. BYD 40 OEBERICHETOEES
HEFNLIEAFOBEMENRFET S EMNTHREINT,

2pK08

143U F I REOEBE SO M EEEEORA T 7S —F
Dy aO—U T EREARITHES KB

SAAREEAL, RIBIES . IUAREE (BKkk - £ - BE, 14
KBt - £ - £1b)

RER, BEAICEBEOEEZEREL, ThiCko TERS
NBWEZEBREEDTZDDHD—DEL TS, TLTHED
WA NDREBE DO O RIVF—2H#IE L THDONE
JBICEET SO0 70 k2R 27, i H-ATPase &K
EH-YOKAT77¥—t (V-PPase) TH3, T13uF>
REIZHBWT, V-PPase iZHANKEROE WRELAROIIC
BWESEZERL, SERREAEEREBCCOEFEENMMBEAT
HBEEZENTNS, AR T, RELEECHIS%&E %
BASMITT B0, £ I3 T F I RELD V-PPase ® cDNA
EoO—= VL. FTDOY /NI B E mRNADREERITHES
EEZHFH 7=, ¢cDNA X 2301bp OA—F >N —F4 71
—LEEH, T6THOT7I /) BEI—RLTWE, £ ¥
VRIS E0Y ) L ECBEROEBETNFEET LI ENREN
7o YL F U V-PPase ifdZAWVEI T Ay T 0T 4 7D
R, FONTBEEIRENRADEEEDEL. TOREEK
WD LAY, BT 5 EZICHEUEML. —F5. mRNA
BRRENRHOLERHENR DR, REARITHEVIE
mirz, ThonZ s, V-PPase IREDAERDE, £5E
LRIV THRETSN TS AR I N,



2pK09

I+ miaKREMBBOCa"/H HRBXEEE
D LE ¥
s (LRE) #R, SISER(RXER - £aR - £1b)

I REEhL b BB RAEE, RLCaTERD
AHEMERE D, WEAEIZIZCA™/H * KRk &
Ca”-ATPase 77 LCa  BEBNEE 21BS5 L E£2 o h
TW3, TTIZ. WHRAEMEECDONTIE—RIBERES
SMMZT B EHIZ, BRI T ZABERNTRE
ETOEEERLE (FAR1997TFEESR) ©

SO, MEEXEOMEAIHOFMERA~D LD
2. X/ 0V —-LED .S IREEAIERROTHE
L. ®F70vy NEITo R, R, HBAREICMZ T
DEESADEFEEHNBAS M ER D | I LR
L 0 Z < OmEEANRE SN, ThOEE
SOFEBEEL. 2FE - FEAN-HBLE—SF
THdIENTEENE, —F. HEIENBEOC"#
HESITRBED1/10UT TH h . FaEEEEILEE
FBLINVOC LB DOBESOH R THEEIZL DR
EIh3EEZONE, BE. KIRE L MBIREDS R
HREADMEEE — DDERDOH MXEE & 1 THRATFR
THH. ZOHEREHODOLETHRET %,

2pK 10

A+ avER-HRRETON R TD
EEREICE ST ARBERDORE
EHHT. BAREE (RRX - B - 2 - £9F%¥)

POKEBETEEYA A+ a7 EOERMETL.
AN, B, FEXLIARNLERRBH OV
THOHREEMOBABRIGEZVERI, D
RisiE7ob R THEFIDCCD. XERET
BERBEERDCMUTHIZ 6NBZ Enn, EIT
HERITKE L THEERES N ofiE 7o - >
ROTOHEENTREEINS, A4t Fay£E
I BCHEERRE ST U IR HEE & R DR i
ORIV EET SR E0F, HEEREEES
ERNUTSNBTAERICEDERLE, 2D
ERE LX)V TOFREIN G LM O s >R
> T DIEHBEICBEE L TWANERRS D, KEIE
RSB, RENX, RN ERBFELALENS
FNETNHREE/NE EZFARL ., JO b WmEEE
DV, .. ATPIZHT BK ZREL /2. T DFEE,
ATPICH S B K AR AR RO T3 & 28
BiInodz. EFRNARETIE, BIESLEBEEE
BEREZRZRNSZDT, XREER T4 O
LARBEELTWAWT EARBI N, V. 2
THORETH L LN =, BE. ZOKRE
KHOERMHEERITEELZDDON ESINE RN
B7-DIZ, DCMUZEEL 7= ZE IR 2B L.,
FROERZITHO>TWVWS,
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2pK11

S B X BRI E H-ATPase 1&1ED C Kb B S0
RIGE AN L 7 il

EFSE, R NEEF L BHE— GAEIK - BE
i - AEYIMREE, ShRTA - B - £Y))

RLILANC b EO ISR L XOED S LI
IMNaZBWT, XEREYTHHERMETCLIH S 3k
DRLEBED Mg*-ATPase EMZETIE 2 Z L 2%
L 7= (Plant Cell Physiol., 35(4), 1994). &ifZETIE> 1
FOEDSBEE L -REEBNEZ AWT, ¥ aoRE
HiE7o bRy 7 (H-ATPase) BEMHICRITTRHE S
AR, BEFEEBE D ATP MK MREMIE assay
medium DY 3 FEEE QM (~1M) & LEICET Lk,
LafERy) LD - )VICE SR FBEICEEEOETIX
INEPoTze IM DY 3k IM D) LD —VELETFT
ATP #k#ED HEEFEMZRAE Lz 25, Y aBELET
CBIFAERIZS) 0 - VEETICBIT 2EHICHERT
INEDoize ) tD =)V (IM) HEFTICHBITS Mg
ATPase iHM: & H i EE R E¥E X U0 > 28 (1IM)
FETICBIT 2@EEOETOEEX. FEER M EE b
V7L VTR HERERDT I LERDLNI:,
INSDFERITY aEIc L 2FLEE H-ATPase &HD
C K B w2 N U=Fg (0F) MEoEEx s
®LTW3,

2pK12

B2 x Y A H-ATPase A,B,c subunit &=+ D
BEFERITROREICRB T 2EBEEFEEOHE
WAE, MR 2, KEREF', MuFfE'. &
FEBT'. KFH=52, KELKHL' (1.BAEKEE-
BE. 2LEMKEEREHMRAD X VH)

AUFRVIFARAT v — REFRE AR EBIE T,
ETERINTERESOBEIZIA 72— L LTE
ML BLL)OEBN~ERETHEENRTWS,
Y ORBEIZIZI2EEND e F RV T (V-
type H'-ATPase & H*-PPase) MfFEL. 7 b
VABEEDZ L T, 2RHICELIEA~EL
EEZBNTWVS, WO DEYREIZT, £h
LD cDNA 78— O—RIBENRHAL NI - T
WBR, AARMEBEIZB W TIIREREN 2,

AMRICBWT, EHBIZTELS BrahTw
% A,B,c subunit EEFEREHK DNA TA T 5
V—XVEBEL, Y F 7oy FMER LY., &
subunit BEF D A L —HOBB LTV, /—F
Tuy MEFICEVBE -BHICBITIRBEED
EENBOHOLN, EEXPLRICRHTIRED
AELE, ZLT, SEOREIIRBITABEEM
ZRHIEL, BEELOBEIZOVWTEE LT,



3aKO01

BT 7 4 N#E Heterosigma akashiwo Na*-ATPase
BIEFOIO—=7

EFEHET, MEMEA L BEE 2 (BKE -
BREAT - hAR. R - REE - ) I, ?
HEK - )

4 (XS Heterosigma akashiwo DHFEIE -
IZfF7ET A Na'-ATPase % Na'#fi%DiEM &, PCR
IC X ) IR E T &7 P-type ATPase DRI F ICRIT
HEEEITo CTE 7z, 4E. PCR THENES N7z
F %7GIC 5’RACE & 3'RACE %17\, £F cDNA
(HANA)Z 185 Z L ICHI L7z HANA % ¥ 37
X, 1330 73 EEPL R AHESFEIX 146-kDa
DIEY ¥ 37T, 10 OBEEBEBEFO2LE XL
N%, P-type ATPases DIRFFTHIB TH 5 1) ~ ERILEB
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A NOVEL IRON TRANSPORTER GENE IN Synechocystis
PCC6803

Hirokazu KATOH, Auther GROSSMAN!, Teruo OGAWA: Biosci.
Ctr., Nagoya Univ., Nagoya 464-8601, 1 The Carnegie Inst.
Washington, Stanford, CA 94305

Iron is the fourth abundant element by weight in the earth's crust but,
due to its poor solubility in water, it is an element with a low
biological availability. Ferric iron (Fe3*) is the principal form of iron
utilized by microorganisms. InSynechocystis PCC6803, several
genes which encode ABC transporters for iron(Il)dicitrate have been
identified. These include slr1316 and slr1488. We have recently
identified in this cyanobacterial strain a novel gene encoding ABC
type transporter which is involved in iron(III) transport. A mutant
was constructed by substituting the gene with the kanamycine
resistant cassette. There was no significant difference between the
mutant and the WT in their growth rate in the presence of 5 mM iron
(IM)dicitrate. In the absence of citrate in the medium, the growth of
the mutant was much slower than the WT even in the presence of 10
mM FeCl3. In an iron free medium, both the mutant and WT grew
slowly, probably using trace amount of iron(III) brought into the
medium with inoculation. The mutant was unable to grow in the iron
free medium in the presence of citric acid while citric acid did not have
any effect on the growth of the WT. Thus, the mutant is unable to
utilize very low concentration of iron (II[). The results strongly
suggested that the mutant is defective in a high affinity iron(IIl)
tranporter. Measurement of iron(IIl) uptake by the WT and mutant is
in progress and the results will be presented in this talk.
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Plant Secondary Metabolism DR

by David S. Seigler, Dept. of Plant Biology, University of Illinois at Urbana, USA

December 1998, 776 pp. Hardbound, ISBN 0-412-01981-7 3¢93,600

This timely reference provides an in-depth and up-to-date study of the most important groups of plant secondary compounds. No
other work features such detailed diagrams of the biosynthetic pathways leading to the most important groups of secondary
metabolites, as well as the structures of major types of compounds, their distribution in various taxonomic groupings of plants, and
the evolutionary and ecological roles of these compounds.

Contents Preface. Acknowledgments. Introduction. Fatty acids. Acetylenic compounds in plants. Plant waxes. Polyketides.
Benzoquinones. Naphthoquinones, and anthraquinones. Shikimic acid pathway. Phenylpropanoids. Coumarins. 2-pyrones, stilbenes,
dihydrophenanthrenes, and xanthones. Flavonoids. Tannins. Non-protein amino acids. Peptides. Carbohydrates. Cyanogenic
glycosides, and Cyanolipids. Glucosinolates. Introduction to terpenes. Monoterpenes. Iridoid monoterpenes. Sesquiterpenes.
Diterpenes and sesterterpences. Triterpenes and steroids. Saponins and cardenolides. Limonoids, Quassinoids and related
compounds. Tetraterpenes or cartenoids. Limonoids, quassinoids, and related compounds. Simple aimines, simple aromatic and
pyridine alkaloids. Pyrrolidine, tropane, piperidine, and polyeketide alkaloids. Pyrrolizidine, quinolizidine and indolizidine alkaloids.
Alkaloids derived from anthranilic acid. Isoquinoline and benzylisoquineoline alkaloids. Alkaloids derived from both tyrosine and
phenylalanine. Indole alkaloids. Ergot and other indole alkaloids. Alkaloids of terpenoid orgin. Miscellaneous types of alkaloids.

Regulation of Primary Metabolic Pathways in Plants &0 —ZfS#Ra0siE

edited by N.J. Kruger, S.A. Hill and R. George Ratcliffe, Dept. of Plant Sciences, University of Oxford, UK

PROCEEDINGS OF THE PHYTOCHEMICAL SOCIETY OF EUROPE Volume 42

December 1998, 328 pp. Hardbound, ISBN 0-7923-5494-X  ¥27,000

This book provides a timely review of progress in the area of primary plant metabolism, and in particular highlights the extent to
which molecular techniques now influence the investigation and understanding of plant metabolism. The emphasis of the book is
centred on processes related to the dominant pathways of carbohydrate production and utilisation, and is arranged to reflect the
current focus of researchers on three broadly overlapping areas of investigation. v The molecular architecture of selected enzymes
of primary metabolism; ¥The integration of metabolism between organelles, cells, tissues and organs, Y¢The manipulation of
major pathways of carbohydrate metabolism.

Protein Trafficking in Plant Cells ERERICHIT DI/ D B

edited by J. Soll, Botanisches Institut u. Botanischger Garten, Christian-Albrechts-Universitét, Kiel, Germany

Reprinted from PLANT MOLECULAR BIOLOGY, 38:1-2

August 1998, 352 pp. Hardbound, ISBN 0-7923-5237-8 329,250

This volume summarizes the current knowledge on protein trafficking in plant cells. Aside from the fundamental aspects in cell
biology of how specific pre-protein sorting and translocation across biological membranes is achieved, a major focus is on transport,
modification and deposition of plant storage proteins. The increasing use of plants as bioreactors to provide custom-designed
proteins of different usage requires detailed understanding of these events.

Seed Proteins BFOIVI\O"

edited by Peter R. Shewry, IACR Long Ashton Research Station, Bristol, UK; Rod Casey

December 1998, 1016 pp. Hardbound, ISBN 0-412-81570-2  ¥81,000

This volume is the most comprehensive and detailed account of seed proteins so far published and the first dedicated volume for a
number of years. It covers the major storage protein groups (prolamins, 2S albumins, 7Sglobulins, and 11S globulins), focusing on
those present in crops. It also covers other widely distributed groups of proteins including lectins, inhibitors, antifungal proteins,
thionins and oil body protein (oleosins). The breadth of coverage of the proteins is wide, including their structures and properties,
evolutionary relationships, classical and molecular genetics and mechanisms of synthesis, trafficking and deposition within thecells.
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Alkaloids: Biochemistry, Ecology,and Medicinal Applications

edited by Margaret F. Roberts, University of London, UK;, Michael Wink, University of Heidelberg, FRG

June 1998, Hardbound, ISBN 0-306-45465-3  ¥23,400

Alkaloids, a unique treatise featuring leaders in the field, presents both the historical use of alkaloids and the latest discoveries in ¢
the biochemistry of alkaloid production in plants Yralkaloid ecology, including marine invertebrates, animal and plant parasites, and
vealkaloids as antimicrobial and current medicinal use

Phytochemical Signals and Plant-Microbe Interactions

Proceedings of a joint Meeting of the Phytochemical Society of North America and the Phytochemical Society of Europe
held in Noordwijkerhout, The Netherlands, April 20-23, 1997

edited by John T. Romeo, University of South Florida, Tampa, USA; Kelsey R. Downum, Florida Intemational University, Miami,
USA; Robert Verpoorte, Div. of Pharmacognosy, State University of Leiden, the Netherlands

July 1998, Hardbound, ISBN 0-30645917-5  ¥19,350

Contents and Contributors Saponins and Plant Defense; A.E. Osbourn, et al. Role of Toxins in Plant Microbial Interactions; S.P.
McCormick, et al. Active Oxygen in Fungal Pathogenesis of Plants; The Role of Cercosporin in Cercospora Diseases; M.E. Daub, et
al. Tree-Fungus Interactions in Ectomycorrhizal Symbiosis, R.T. Koide. Allelochemicals in Root Exudates of Maize: Effects on
Root Lesion Nematode Pratylenchus Zeae; A. Friebe, et al. Chemical Signals in the Plant-Nematde Interaction: A Complex
System?; G. Gheysen. Salicylic Acid-Mediated Signal Transduction in Plant Disease Resistance; D.F. Klessig, et al. Biosynthesis of
Rhizobial Exopolysaccharides and Their Role in the Root Nodule Symbiosis of Leguminous Plants; WA.T. van Workum, J.W.
Kijne. Flavonoids as Regulators of Plant Development: New Insights from Studies of Plant-Rhizobia Interactions; H.P. Spaink. Fatty
Acid-Derived Signaling Molecules in the Interaction of Plants with Their Environment; EW. Weiler, et al. Interactions
BetweenAgrobacterium Tumefacients and Plant Cells; P. Bundock, P. Hooykaas. Wound and Defense Responses in Cassava as
Related to Post-Harvest Physiological Deterioration; J.R. Beeching, et al. Index.

The Molecular Biology of Chloroplasts and Mitochondria in Chlamydomonas

edited by J.-D. Rochaix, M. Goldschmidt-Clermont, Univ.of Geneva, Switzerland ; S. Merchant, Univ. of Califomnia, L.A., USA
ADVANCES IN PHOTOSYNTHESIS Volume 7

July 1998, 760 pp. Hardbound, ISBN 0-7923-5174-6  ¥53,550

The Molecular Biology of Chloroplasts and Mitochondria in Chlamydomonas provides a comprehensive coverage of chloroplast
and mitochondrial biogenesis and function. The book presents the current status of research on the molecular genetics of chloroplast
gene expression. It describes the intricate cooperative interplay between the chloroplast and nuclear compartments which underlies
the assembly of the photosynthetic apparatus. It also shows the power of chloroplast reverse genetics which has been used with
considerable success to investigate structure-function relationships in several photosynthetic complexes. The book highlights the
features of Chlamydomonas and the technological advances which make the alga uniquely suited to a multidisciplinary approach to
study photosynthesis and its regulation under various environmental and stress conditions. The book is intended for a wide audience,
but is specifically designed for advanced undergraduate and graduate students and researchers in the fields of biochemistry,
molecular biology, physiology, biophysics, plant biology, phycology and biotechnology.

T OB T

Plant Hormones: Physiology, Biochemistry and Molecular Biology  #&¥%/RNLEY

edited by Peter J. Davies, Section of Plant Biology, Cornell University, Ithaca, USA

April 1995, 836 pp. Hardbound, ISBN 0-7923-2984-8 359,890  Paperback, ISBN 0-7923-2985-6  ¥16,700

This is the second edition of the highly acclaimed monograph published in 1987 under the title Plant Hormones and their Role
in Plant Growth and Development. All chapters have been rewritten to include the latest information on plant hormones, and
several totally new chapters have been included, particularly with reference to the molecular biology of plant hormones. The book is
a selected collection of newly written, carefully integrated and illustrated reviews describing our knowledge of plant hormones and
the experimental work that is the foundation of this information.
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