














1pJ12

FT7VLIBIFH MDR £ ABC 7V AKR—%
CjMDR1 D N )L N 1) 7 # 32 B% B

+ KA, F—3E!, Ingrid Bazin?, Cyrille Forestier?,
EEE!, KiE—8 (F KB - 44, *CEA/

Cadarache, France)

TN A NS ZKACH IS BT B ER LA
D—DTHb, ¥VKRYTFHEELEERDFTIL /IZH
WT, E7LVHEAL FORLARY YIIBREICERESK
b, LHL, TOEFHBRIIBICBVWTHEIALTE
D, B7VATAL FIZWRAOBEICHEINERL
HEEZOND, HAIZ, NN UEEEEA YL Y
EEMBEI2»SOT VIO, FEXEEAOBEMHE LT
MDR (multi-drug resistance) % /1’ TDABCHrT Y AK—%
QMMU%7D——/7LL )o FEBEIZCMDRIATAN VA
) VEEBEE R RO 2 & % | Xenopus oocytes THEI S &
TR L -5 R 2 5§ 5, CIMDRI1%EHoocytesid I > +

O— V) EFHANUNY YEGAARFEEZRL, T ORGA
Al ABC M7 Y AR—FHEH THAH vanadate X
nifedipine, glibenclamide|Z & ) B (CHIHl Sz, T h
5 DFERIE, CGIMDRIZSNIV A v ORI ER I
BELTWwWAIZLERELTWVS,

") Yazaki, K., et al. (2001) J. Exp. Bot., 52: 877-879

1pJ13

7ggwﬂﬂﬁ®ﬂﬁﬁ%ﬁﬁtﬁﬁﬁ@ﬁ®ﬁ%
(DF % =
FAEE, BEk—m (A - BEHER - B
EX0)

BSOS ST aErED, BRED
EMTHL. HE, DEODOMINICEVT, WOk
BEDSMEITAE > TS 5 2 L R BEED B2 5 MO
JARFEL) B EFRENTWS, —F, MBBOFRE
TALRMBS T E Vo724 R MDA LD & 5 (25
ELTwa 220 TRIZAHELZELS .

Fad, REMOEXEETH S FM4-64 |2 L 53501
ARV EATRY, &8N TBY-240 0 0 4 R B 1B & 3 2
Bﬁéﬂ@ﬁmﬂﬁéﬂﬁmtt.it,mwk+1—

TV VOMEY N EENICERT 5BY201
itk (BY-GT16) # T, B OB % /Mg D
HiELHbETHRITL.

INLDBEOHER, ()G, Hlokbh iy 75 7%
SR AN AN R G A
PREBTELVIECLIICELAZ L, QMEAZIAL
%uswf,ﬁwoﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁu&ﬁt,7
FSTETTAMEBTCORONBEIICRBZ L,
B)GHBBIcBNT, MR & 48K 0 B \2 b % MR e
B, AR S BN T\ < IO THBZ R LT
REGBHENEERETAZ LEEOBEPAB IR,

151

1pJ14

BEBPEED A T v TIREEHZALIZH ¥ %, Stand-
ing Osmosis @ 38 B Jim 2 D X £ 1 g A7
KEFE, KEBRF (HAEALK - FHRTS)

B o/ ERMIFLIC X B RERINCIEE T D5
(Diamond & Bossert 1967) R A4 DR K E R O — R AESh
9 72 7K (Katou & Furumoto 1986) (2B L Tid, 7K &
EEWIND coupling HENVR 6N 5, ThHDRITIE,
ERMBEOMBECHBBED T RTIA N - AF VD &
9 7. standing osmtic gradient & F&4 & 2 fll &V & S
VETHD, WO H FIVICET 5 EFREDOHEDOR
BT A EEBEOR KA THRE L7z, 4k, BHE%
POEEDRERIBICA v 7 TRICET 2 HE IOV TR
FH Lo x2E, txRHE LA E, VT IVOREDN
—EIRIZNBHE. BT IVADOBEEIRECax,)DTE D
JEM IR 5 /2 3 (Katou & Furumoto 1988) % & B (12
I REWICHE AT, ThD S, KBGEBEIv(E) DI
i 2 B IR 72,

Iv(t)=Ivs(l—exp(-t/ 7))
ZZT, IvsiZEERED L & DIvt), BEH « 1d.

7 = 0 2LpRTK
THbh, 2ZT, S3HFNVOEE, LpidMifEDOKD
EBME, RIZFAEER. TIdHEHRE,

K=Ci- (Pi-Pa)/RT
T, CildY ¥ 77 2 PADRERE, PUIBE, Pald h
TIVHADEKETS b, AfdEid, WHOHFVIZBT
% standing osmosis|ZBI L. & DIEEH % A5 12k o
f:%*ﬂ@ i) 0)“6&)60

1pJ15

BERE) ¥ T LS VEBBERETRRI Y 0 4
X F K42 BV B B R AL R O 66 4 HE O BT
BBER, %687, FEAE (TEAE - %

) 7 e FVIEEBEEE (SATase) (&, AT A VA&
ERDEELZHHMAETH H0-7F Lt ~ (OAS) %
ERTAEETH S, OASRIEHFLRABEEETOR
ﬁ%ﬁ%gtLf@&ﬁ%%fowék%xanrw
%o % Z Chi# FEMLEE D EAIFEIL L OASOT# /LR D
ﬁ%%ﬁtbf@ RE| % R 5 7%, SATaseiBIEZF %
AL 7T E IR OE 3L & AT 2 4T - 720 MIRLE )R
TEHUTHB AL HSATaseld VAT A4 Ik 714 —F
Ny JREEZZIT A0, lHERZ T %L RSATase &
¥ (SATG277C) D ERICEBE N Tw5d, ThbHDiE
EFBLUZNG ICERME~OBHERT ZREA L7 % 2
FSHEETFEEALLIN S VAV 2oy 20 X+ X+
DOAS, YATA YV, FVEFXUEBEUEL. £
DFER, SATGRTICAXBHEHLTVB TV ATV 2=y
7R TIX, A A HSATase gene X BRI L TW5 b T ¥
AT x =y 7 HEYREFERIMEY I ROAS, VAT A ¥
ESEFTHEFICHEML TV, OASERDHEML TV A1
Haniftay) < i3, MARCRBERBZ T ORI ML
TWATREMDEZ b b0, HERLREE&IEZT
DREBEOELIZOVTHRIFTH 5,



1pJ16

YuA X FAFETREBBICBIIALA 7V b=
V) ERAH O R AT

=B, =SB (RELTFRHE REE -
CREST)

47 b=N6) VBTRDL T4 F VBRI, BTD
ERBEBIIBWTKREICAK SN, BYHREAICRD &
BIHETIAER) VBt THAH. L L, BFH
DY) VEEESARE LTUNZF RS L A - R
HOAHI=ALIZELTIE, I FEALEBBEIRTWE
W, #EIR, 1A 2ux b7 4-FHVWAZ LI
YoT, ERHOBMELRL /¥ =) VEREBRBL,
EEMNICHENTT A HEEHLL TV,

AFFETIE, COBREEREYHVWTY O X+ X
FHETREBBOAL )Y F— ) YEALESY DL % ]
ELl BFEEFIIBITL 74 F VBB ERBIIBY
T, V/BRZTTERFH#4BEEI TSI/ ¥ b—N2Y
VBB ICEET LI L, T pho2BRERKT
i, FOERIPIZLIHMT A AL, LaL
FARTIE, VOBRZTTERELLL Y b—12Y
VDS, BERABELOCHEHOMICHEE LA 4 Y
F—5) YEEB X UM) YERIE, BFERICELT AEM
WA HLNTH, ABABRETTIRIZLAEELL 2D o
72. 473 b—N3Y VERIX, ABAFHE T CTOARFH
WY AEmAA SN, 41, RFEBBICBILA
HEDT4F VB BEE (71 % —F) HEHICOWTHE
WMEED TV FETHS.

1pJ17

HEENEYTHLT 7 P VORBICEEST A LEE
A bNDFNaDERELEEE OB

HOER, FEEF, EREA, KEEH, B
W e M (BN K - BIEF, HMEM K - M - T A)

ELpE LIz 2 DX & ot KE S BLs ¥ 5, 1Y
B BEMEEDZE L LT, MEOER, EHEEEY
BoOEMRE. BE. EAROTEEY OMRE % Eh3E
AOLNTWAED, ZOEBMNLRBERICEIAHZZ1E
Ve AP NI LB L CEEICEBEZEEERT
NtGTI1a/1b . UNtGT3D RFEFHREFR X, ERNICHFET
57z /) —VHEESFLEDOM, EENICEEENT
wWiwneEz o dfiliEEOE VLAY b EEREILT 5
ZEDHLNIIR o TWE, THLERE{LBEEDEMLEAN
TOZRENOVWTHHETLIENT, ¥ NT/fBICBITS
F7 F = VORBIZOVTHRIT LT o720

FoNaMRBIC1-RU2-F 7 b= v EEFEREFRES L,
20MEIREIEE L2 L2 A, IMMTIZMIASEFETE %
Mol —H025mMEL T Tid, MR 3L, &5 L
TF 7 b= DI AEDEREEKE L THIBEAICERES
NTWic, ZOBOMBADF 7 b —IVIiZxtd 5EHEL
HHEENELZ2EZA, &5 LT 7 F—VORBREIE
CC2-5fFIc Ak L Tz, RT-PCREN 2 fTo 72 & 2
A, F7 b —=VOFE5IZ X > TNtGT1a/I1b R UNiGT3 D%
BRPFEINTHELEIEPHLNE o7, TS D
R, ThS ORBICBENEERNEY THE T 7 +—
VORS - EHICEELTWVWBE I EEZBMITRBRLTY
5o

152

1pJ18

BAEICBIS a7z o— VhEBAKEEEICD
W T

BREH, MMboA', EHE (REEHHE-PE
T%¥)

ERBRICHEETAEEE -+ 2720 —)V (o -Toc)
3, BOEEBREHEREAT LI N0, AR -
BEER LIV THE L ORI T bR TE 72, Soll 51
Fag, ATV rVY L EOEREYOFEREEH
Ty a-Toc EA LA #EH -1 (homogentisate —2-methyl-6-
benzoquinol (MMPQ) —2,3-dimethyl-6-phytyl benzoquinol —
y -Toc—>a-Toc) 2L DITbNTVEIEEHLMILT
Wb, LA L, BEZRICBWTHARER OTociT HT &
HPLC, GC-Mass, S A HERHC L V1To72L 25, £ D
BEICBVWTEREYORZEEREICIIILALRLN
%\ a-TocHTBEfE (0, y and pB-Toc) DSRAWVWH S h
oo FICY Y TOERICIKREORIBRESERINTS
0, &ToclHEETD50% L EA%a-TocHIERETH - 72, BiA
ED o -TocH EIED 5, Toch BRI ER-TLAME
P&-1I (homogentisate—MMPQ—> & ~Toc— y ~Toc— a -Toc)
B L UEE-IT (homogentisate—~MMPQ— & -Toc— /3 -Toc
—a-Toc) ELETHEEZ LN,

$7.. CNSOFHGERS L UEREENFHMIC
LTV Z eh b, AFIRE L Toch MAEER - £
HEZELOBRIIOWVWTERET 5,

1pKO1

¥ N DEIN3FEQ Y TEILEIEF % BEBHE LI/
AR EY: Y iy

H B2, Mot —12, EHFEM?, KBE 2,
KEHT? (R %A Y & IFEMZEAT, 2CREST/IST)

FONIEEMPRI 7O E— 7 — | RMICESTARTF
L LTHNans S N72TEIL (Tobacco EIN3-Like)
¥, YU A X4 XFDEIN3 (Ethylene-Insensitive3) /& € O
FThY, 73 EBESLE0%DHFEMEET S, EIN3
i3, =5V VB EET# DS K FERFI (Ethlene-
Responsive-Factorl) B{ZFO 70 € — ¥ —HBICHE A
L. ZOEBRZHET A2 P EIN TS, FT4
X, TEILEAESIHE  OBEFEROEEMEPREETF
DT7OE—F—FHBICEITNAZLZHLMIZL

(Kosugi and Ohashi, 2000) € ZC, CaMV35S 7 1€ —

¥ —OFXE T ICTEILRIZT 2 BRRBRBE I T2 Na 24E
B L. 3RFIcowT x4, BRSBTS PREMRT
DEBERIT L. T0) HL2RHETIE, EEHEY TIE
BERAL TV Z2VWETOHBEFEMEET. HEMS
PRI, 2 B L USBIZFORBANBE E Wiz, TEILEIZT
HEORBRIGEFELTH ), FREERETIHBE
&), ChOEENPREBETFHORBREICEL>TEFD
MEEYHPER L2, REBBREDOH N > BRI
Loz, EBROMEORE I OBAIEHE IR,



1pK02

ERF N X 1 VB RFOBEERIT Bz TFREBE BT
5L EHI#H R F o 1% El
BHEKTF, PE—K, KEE, GAE (ER

B V=)

ERFF X A Y248 2EERTIE, MW ICHERNICE
EL, KELRY—V773)—%FELTWE, o4
X F X F12IE, #1120 DERF K X A 2o 5 vy
BHRFHPHEET 5, ERFIZ, li4DA ML A, BLUT
FL ¥, ABA,(JAZZ &, A MLV AIGEBEARILVE VI
Lo THEINLBIZFORBFHICEHE L TWEHEH
HL2IZ3NTE, YUMAEETIE, ThHDERF7 7
=L, 7T AMIET 5 b DIFEENHIET &
LTHRET A Z 2L Lz TS OEBEMH R
XA VERIET A7, ¥/% JERPBEEHHEF O
KA B REER 7 0 — v &2ERR L TEOEBEIHIENE %
WEL 720 FOFRR. BEHH F X A VIZCKImEIBIC
H5HZEDVHL NI ol MOERFEEHNHIEF & D
MFEEREOK ., CRWRBEIRIC, MBEED6T I/
ERFE R DM BEEHI A A STy T2, Z OFRRFIZHEY Y
RE# 7% zinc finger¥ V37 DHIZHHFEEL, ShbH5D¥ »
N2 BOEEINHESESSH S Z LRI NT, B,
BEEH F A OS5 ML EREBITEZIT-oTH
D, ZORHERLDDLETHET 5,

1pKO03

MBF1 Mediates Ethylene Responses in Dark-grown Seed-
lings of Arabidopsis thaliana

Yuji Tanaka', Masamichi Nanba', Ken-ichi Yamazaki'
('Graduate School of Environmental Earth Science, Hokkaido
University)

MBFls (multiprotein bridging factor 1) have been de-
scribed as an evolutionary conserved transcriptional coactiva-
tor in yeasts, insects, and mammalian including human. How-
ever, physiological role of plant MBF1 has been poorly
understood.

We found the existence of three mbfl genes from the ge-
nome-database of Arabidopsis thaliana. One of them, we
called mbfla localised on chromosome II and other mbf1 genes
(mbf1b and mbflc) localised on chromosome III. The deduced
amino acid sequence of MBF1a appeared more similar to that
of MBF1b than MBFlc: MBF1b (93% amino acid identity)
and MBFlc (48% amino acid identity) . For better understand-
ing of physiological role of MBF1s, we constructed mbfla-
overexpression line and mbfla-antisense overexpression line.
Reduction of inhibition of hypocotyl elongation by the addition
of ACC (1-amino-1-cyclopropane-carboxylic acid) on dark—
grown seedlings was observed in both lines. These observa-
tions suggested that MBFla could be addressed as a novel
component of ethylene responsive pathway.
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The ISH1 locus encodes a novel nuclear protein involving
in positive light signalling in Arabidopsis

Zhao Li', Miki Nakazawa', Takanari Ichikawa!, Masatomo
Kobayashi”, Motoaki Seki**, Kazuo Shinozaki**, Minami
Matsui' (RIKEN GSC PLant Function Exploration, “RIKEN
BRC Experimental plant Div., *RIKEN Plant Molec. Biol.,
“RIKEN GSC Plant Mutation Exploration)

By screening 4000 Arabidopsis activation-tagged T2 lines,
one mutant line showing enhanced response to light was ob-
tained, which is named as Ish1-D for light dependent shorter
hypocotyl and dominant phenotype . The genomic DNA
adjacent to the borders of the T-DNA was cloned. A candidate
gene ((named as LSH1) near the border of the insertion was
predicted . The LSH1 gene encodes a protein with no signifi-
cant sequence similarity to any proteins of known function and
defines a new multigene family. The LSH1 protein contains a
predicted nuclear localization signal and is targeted to the nu-
cleus by GFP-LSHI fusion transgenic analysis. Northern blot-
ting revealed that the expression of LSH1 in Ish1-D mutant
was indeed highly enhanced than in wild type. As Ishl-D,
35S::LSHI transgenic plants also showed shorter hypocotyl
than wild type in light, which confirmed that the enhanced re-
sponse to light is conferred by over-expression of LSH1.
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Identification of a Novel cis-Regulatory Element Involved
in ABA-Responsive Gene Expression in the AREB Gene in
Arabidopsis thaliana

Mohammad M. Parvez!, B4k, %05 —#2, M7
(EREERF - EW&ER, *HB - Y5 T E)

ABA-responsive element binding proteins -~ AREB1 and
AREB?2 act as transcriptional activators in ABA-inducible ex-
pression of the rd29B gene. Promoter regions of the AREBI
and AREB2 genes were analyzed. A 5 UTR exist in the
AREBI. The AREBI promoter construct with 5’ UTR had a
high GUS activity under dehydration stress in transgenic to-
bacco, and also in dehydration, high-salt and exogenous ABA
conditions in transgenic Arabidopsis. Histochemical analysis
of Arabidopsis showed a strong GUS staining in whole plant.
5’ deletion of the AREBI promoter showed a drastic decrease
in GUS activity at -150 to -108bp. The AREBI promoter con-
tains two 9bp repeat sequences (AATTAGTAA) within -169
and -148bp. Base substitution revealed that two 9bp repeat se-
quences act additively, and at least one of the AATTAGTAA is
essentially required for the expression of the AREB; indicating
that AATTAGTAA function as a novel cis-regulatory element
in dehydration and ABA specific expression of AREB gene.
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His-to-Asp Phosphorelay And Cytokinin Signaling: [I]
AHK?2/3/4 His-Kinase Are Cytokinin-Bindding Receptors.
)1 #5 ¥, Kazunori Terada', Tomomi Suzuki', Hisami
Yamada', Takafumi Yamashino', Takeshi Mizuno' (% K -
=)

During the last three decades, intensive efforts have been
made to find a cytokinin-binding protein that plays a crucial
role in the hormone-mediated signal transduction. Recently,
two papers, including ours, independently suggested that the
Arabidopsis AHK4 (or CRE1) His-kinase functions as a sen-
sor for cytokinins, suggesting that a His-to-Asp phosphorelay
is implicated in the cytokinin-signaling pathway. Nevertheless,
the results did not necessarily prove that they are the primary
receptors that directly bind the plant hormone. Here we show
that this is indeed the case. Furthermore, by employing E. coli-
mediated and AHK?2/3/4-dependent cytokinin-responsive sys-
tems, we succeeded in isolating a set of mutant AHKSs that
function independently of cytokinins. These results will be dis-
cussed with special reference to the AHK?2/3/4-dependent and
cytokinin-mediated signal transduction in higher plants.
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His-to-Asp Phosphorelay And Cytokinin Signaling: [II]
Characterization of Type-A ARRs Implicated In AHK4
(CRE1) -Mediated Cytokinin-Signaling

Takatoshi Kiba!, Takeshi Mizuno' ('Graduate School of
Bioagricultural Science, Nagoya Univ.)

Recently, two papers, including ours, independently sug-
gested that the Arabidopsis AHK4 (or CRE1) His-kinase
functions as a sensor for cytokinins, suggesting that a His-to-
Asp phosphorelay is implicated in the cytokinin-signaling
pathway. It was thus assumed that certain downstream His-to-
Asp phosphorelay components (such as ARRs) must also be
implicated. Indeed, we previously demonstrated that expres-
sion of type-A ARR genes are rapidly induced by cytokinins.
Here we extensively characterized a null-mutant of AHK4,
named crel -1, in the hope of finding downstream phosphore-
lay-components of the AHK4-mediated signal transduction,
with special reference to cytokinin-inducible type-A ARRs.
We found that expression of certain ARRs were specifically
(two out of 11) down-regulated in roots, suggesting that they
most likely function at downstream of the AHK4-mediated cy-
tokinin-signaling pathway in roots. Therefore, natures of these
particular ARRs were characterized extensively.
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His-to-Asp Phosphorelay And Cytokinin Signal-
ing: [IIT] Characterization Of A Type-B Response Regula-
tor, ARR11

Aya Imamura', Toshimasa Yamazaki?, Takeshi Mizuno'
("Graduate School of Bioagricultural Science, Nagoya Univ.)

Recently, two papers, including ours, independently sug-
gested that the Arabidopsis AHK4 (or CRE1) His-kinase
functions as a sensor for cytokinins, suggesting that a His-to-
Asp phosphorelay is implicated in the cytokinin-signaling
pathway. It was thus reasonably assumed that certain down-
stream components of His-to-Asp phosphorelay (such as
ARRs) must also be implicated in the cytokinin-signaling.
Based on these, here we extensively characterized certain rep-
resentatives of type-B ARRs, which presumably act as a tran-
scriptional regulator. ARR10 and ARR11 thus characterized in-
deed showed an ability to specifically bind to DNA, and to
enter into nuclei. The 3D-structure of the DNA-recognition
domain of ARR10 has been determined. Furthermore, trans-
genic plants that express an ARR11 C-terminal domain en-
compassing its DNA-binding and gene-activating domains
were constructed, and then, their impressive phenotypes were
extensively characterized with special reference to the cytoki-
nin-signaling in plants.
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We investigated the mechanism of irradiance-dependent ad-
justments the chlorophyll antenna size of photosynthesis in
Dunaliella salina. Among the chlorophyll biosynthetic enzyme
tested, only the chlorophyll @ oxygenase (CAO) gene re-
sponded to changes in irradiance with steady state levels and
kinetics of changes similar to those of the Lhcb genes. Evi-
dence is presented to suggest that a canonical signal transduc-
tion pathway involves a heterotrimeric G-protein activation,
phopholipase-C activation to Ca** release, and activation of a
downstream Ca’/CaM-dependent protein kinase, through
which the light intensity signal is transmitted for the rapid and
significant induction of both CAO and Lhcb gene expression.
The redox-state of the plastoquinone pool also regulates both
genes expression as long-term photoacclimation. It is proposed
that irradiance-dependent adjustment of chlorophyll antenna
size in D. salina is regulated by coordinate expression of CAO
and Lhcb genes via a shared signal transduction pathway in
photosynthetic organisms.
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%, BT CREE R BT 7o BERT @ T 1F B BT ICPLD
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FEIZKIZTTI-BUOHDO RN R % / —F > 70 v MEFIC
L DFAR, ZORE, 1-BuOHIZ X ) 700 7 1 bak
BWEY NI % a— FY beabBaFRo~Y AT I LT
Iy =¥ T2y bk a— FThchlBIZFDORREH
FHEOHFIARONS, TO L ZHMBERNO OO 7 4V
EELRA LTV, UEAMS, SB-PHIfAICHB VT, %
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REEnh,
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Thermosynechococcus elongatus D 7E 6L RO E
RAF 0 1 & O AT
IR, BEHMBR (AR BEH)

EXEE RO T ML REHL, EBUEERITHRTH
bo 7 VEDEXMKICET AMEREL AT TE
0. I BB 4 D Synechocystis PCC6803 % 2 7240 F
BIZFMRICLD . CORBICPE LTV E%090
BIETFARAEINTVD, L2 LEXEOKZERICH
LTiE, RZHoTORWENSV, KA IHFHRHET
# T & 5 Thermosynechococcus elongatus (|H% . Synechoc-
occus elongatus) 2BV THEXUENRONEHZER
L. M ERARS PVERIET 2FICE Y, #on
DREZDEZHERVEET 2B AEBZNICHS ML
720 £ ZCADHEERDOMWE % MBI T 5720
g%&({ifﬁiﬁﬂ’j ICENHERE SRR U2 RE R %

BIRBEREFRTHI2OOEHNE AT > 72T elong-
aus|Z IO = — 2R S8, #RELICE ) EL L FHE
Sk, BEHAEZEAICEIRELRERE L, FE
BRI e NI HROBEEY XAz, TORER, &
RRIFH 2R E R RM32 L Bl L 72, M32idk%
BT L TIIEFARIRRIC R T 525, AR it LT
REERRICHNTRESMET LTS, S5IC20%K
BEROFEM 5 EBWBAT 24T ) BICX Y| T elongatus
DFESHEOME 4 DXZEROFHOBHA L HIET,
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A FGAFEREZ ML RAKGA insensitive dwarf 1 (gidl) O
f#AT (3)

O (HH) EHRF, AET, FEEL, MRE
B2, LB RS, REEG (BB K- £MSTFIE
fget > & —, 28, A HEK - A BEMER)

gidliZ, Y~V 1) ¥ (GA) FEEZM CHRIENZRTH
LA ADERETH B, T TIZFEA X, GIDIH, GA
2T F MuEOMHIKE T TdH % SLENDER RICE! (SLRI)
DEGRICHE L, BRICHFET ASLRINDGA Y 7 F)VIK
FHDRILETHAEZEEZHLNIILTW S (FEEE
AKE)o AMIE, CIDIORIEELX X HICHL M IZT S
DIz, ZEKOERBEZFORY vaFrvru—=vy
BiTo 2O THET 5,

ZDFER, gidl EREOFEHBEEZFIX. 5 FREEE
LB L. serin hydrolase® I — N L T\ 5 W[ BEMEATR
INTze 2T, COEBEEL6TDDY ) LKHF %
AW THBURBREITo72L 25, ZOHEBRII, gidlE
BEZEIHB L. S50, gidlD42DT I VDY —
JIYVAERFTV, TRTOT )N OBERETFICE
EPRETCVALILEHLNICLE, lEDZ XD
GID11Z. serin hydrolase® 2 — N L TWw 5 L L 72,
—7J5. yeasttwo hybridD#5 £ (X, GID1ASSLRI & E#, &
H¥AZE%2REL7, fE> T, GIDIASSLR1 % #£Z &
LTS BEIG %479 2 £ 12 & ) #ASLRIDGAY &
FUVIEKGEH ARG ERITLVIETUDEZILN
720 BRAE. invitrolZ BT AGID1DSLR1IZ - 5 Kt
ERETHTH 5,
hfﬂ%@—%u‘Eﬂﬁﬁﬁﬁmﬁiimiﬁfﬁb
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T /N7 7 1) T Synechococcus elongatus strain PCC
gg@ﬁﬂﬁﬂUtvkt%ﬁ%ﬁO%%%%WW
FILEE, EHE, BREKR, PFE-, OZEF
B (A5 EK-#)

ST 2N T ) T OMBREHIMO ALY L FEE, 24EF
MR CEB T 2 B E R EOBREELICFRAT 515
BrEo, COBBICELIEATIZIZLALAEINT
WRWH, BE—NZF YA T4 v u—r%ka—-FF5
CikA 25BNV 2 IC X 2 HEEIO Y £y MICEDBE
FLLTRIZEEN TS, EAIIBMARE O Y M
EbL2HLVHEFERIETATE20UTOERET-
720 BTkbD T ) LDNAZELTIAINIA T 5 —
IZinvito 12X B F I VARV VEARIGEITWV., Th
ZHWTHEL LV R — ¥ — % 5D Synechococcus elongatus
strain PCC 7942 % L H R L 72, fc\» THEEH B SHOfIH
V7 M RBIERITSEBOBSVAEZS 2, T
THRECRELTRTRERER R A ) —= 7L
Too ZDRRIEHOBREREKPHEON, ZhBIE
FNENHEOEEICE DB & BbNI b ABCHi%EADATP
BWEY72=9v b}, Nat-ATPase DI 7=y b Bk
UBREARBHD ¥ 7327 E S10624 % 2 — F§ 5 E{RFIC
FNENDN T VARV UBFAIN TV,
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15 A 1Y) B 3K eEF1A O B RE R AT
B, (LHERH, =AEEs, AERE (R
LKL *@REFA-8)

LIFFEE T RBHE 2R H L -iESREFOEER
V=V EERAHWTCY Y70 —7DcDNA 51475
) =2 OMENRF%2— F$5 cDNA DERZHED T
X7z, FOER, £ HF elongation factor 1A (eEF1A)
22— FLTWBEEZOLNSDNA DHEBEIZHKIIL T
W5, eEFIA X7 X2 HDOEHICES L. & THOEK
ERIBWTREINTWEY UV ETH D, KiFZE
TRy 7u—T7UHNOBEWREEEE T AW E L
T, THHROEAEMEY (X eI F, O F 2V Y) I
HHL, N5 DeEFIACDNA D7 O — =2 7 L ZD#
BB 2 RAT20 THCIF ROV F A Y 7D cDNA
FATI)—%E L. KEEEHAVW X)) —=
VTR ToILI A, FNEFNDDNATA T T —h
5358 U THEZHEY) @ eEF1A cDNA & BV HEBZ RS
cDNA 2Bt & N7y Ko T, THHREWOEFET S
eEF1A ¥ ¥ 7' 10— 7 MeEF1A & [F# 2 KB O it et
LT AMEER AT A ENHLN IR, IS
@ cDNA %A L 72 KBFHE ONaCl K O°V IV ¥ + — Vit
BWEHB LA, fRICY v 70— 7 eEFIA I2BW
TEZFOREVPHLNIIHEW EFER SN, T, B
BEEEL LTHVWAEERIIBVWTb Y Y u—7
eEFIAICE W IEMMILBREA R W Sz, RiFZET
BN ODBEEREDF YT 75 V-2 a V&7
Z L TeEFIAD A ¥ A it M RIL B DA Hig L
o
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KBEArHWEYFA Y YYORERICHES T 5
cDNA D7 a—=27%

1 %1, Groria Nozawa', &4 # 52, /B R %!
(BT KA -I, MHcEK-B)

YHFRETIE, KBEEHWRER ) — = 7
k) wrryu—-JHYOMEEICESES T 5#®E5TF
(cDNA) D¥EZ % HED T X7z, KR TIEZH 72 ICE B
DWRICEBRT LT AFROESEYO—FETH LV F
AVVTICEB L, A2 )=V FORR, £F 1778
bps FTLYVIDKRARLIY ) —)VT7 IV N-AF)
NS A7 25—+ (PEAMT) L7 3 /L NIV T85%
OMEAMEET ALY 7Bk a—FLTWwWAEEZS
N AHCDNA 218 572, ZDcDNA %8 A L 72 KIEHEE
BERKIEINRZ ¥ —DHFEA Lz bOa— )bk X
BH 5 2 28\ NaCl fif k. VIVE P — Vit 2 B+ 5
EHRHLPIZ R o720 —RRICPEAMTIZ S F X YV I H
ETARBEERGWEDIOTHAET ) v RIEL VD
ABRETH L) VOERRICEELTWD Z LXH5
NTWVWBI ERnL, ¥YF XYY YPEAMTORERIZKE
HIZBWT T PRI VDEBRRIZEALPDEE
52 T0waB3nLEZLNT, VFA YV TDOBESR
EMBEZHAWE, - 70y MEFOKE SR, PEAMT
mRNA® EZNaCl, VIV E F— ), 77T Y EBEOEMIC
IVEBICHERT A LIHREN:, ThSDHERD
SPEAMT R Y F Ay VI DERERETHIEER
F—LUHFALLDIDTHBEEZLNT, BIZ, B
ZECTIIPEAMT % ¥ /N I H: 38 (BY2) ICEA L, %5
N REERAOTRESEZ5FM L - R HET 5,
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38 A K Y) Atriplex nummularia D &38R B BIE T O 7
D—= 7L Z0HM

Zims', ®RER', EHER, THRA' (A K
bt - BAR#)

7 RO ¥ A W W Atriplex nummularia % ¥ £ 2 H
W, RN ICE DL BIZFDO /O —= Y 72T 72,
NWN=3IFaT74 PEHVWTERL, £EPIT L ALHE
ENnWHEMERX (NaCl500mM) DEEDE X ) cDNA
FAT 7)) —FER L, RERERET Y Po— VX
DENPLRNAZHE L, Z20F74T77) =067 7L
YIUXIWMWNATNIALE—TaVIZEDEAMNVATT
mRNARBESHMT 2700 70— %2187, 2D
L3 ORMEEICHLSE DS EEZ 5N D choline
monooxygenase, S-adenosylmethionine  synthetase, lipid
transfer protein & JEH ICE WA WA D o 720 T 725 D2
DEFINFTIRBESATVE Y V37 B EBVWHRNE
WHbHN, FNEDY N7 BIIBEVPRANTH S, 5
DO3DBHEARDH L7 NI ETHHRESR TV
Vo INLDEELFOMRNAL 7 VX7 HOKZFEA ML
AR RNV E KT BB HEDEN 21T o TV b,
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TFLAFXORICBITAER ML AFESEBZTFED
[ 5E & #% e AT

FHERIA, MEEBE, LAKT, ek (B
EW S FIENEL Y ¥ —, kb EdES)

WAPLVARBREREEA P LA EESOERIC L DAY
DEEMEICEELRIZTT. RITEA ML 2% RAIRMA
THRETH A2, RIZBITAE~NDOFEIC % HFET
HZTLREETHL. BABEAN LRI Y RELGS
BEINLBEFERAET A0, A ML ANER
Toltd A LAFOREHANVTT4 77 LYY Y VT4 R
TVA 2707, ZOKR, 220BETHH2E5 2
%ﬁ“'@é 7t

. =BT EAT o 12 RIET D D) H86% I

Tl CRIZBVWTEFEMBET CTHH T LIRS
iz, COZLRBBEANDOILE - BIEHPREFETRLLZ
L &R L CTw5. F/-PIPS kinase %°proline transporter,
trehalose-6-phosphate synthase, aldehyde oxidase, oxalate
oxidase, proline rich protein® (X3 A b L 212 X V5B F
XN T/, D) bproline transporter (HyProT) i3 7
oY VRH LI VAR—F —ThHY), ZORFAIRE
THWZ LATRENT (Uedaetal,2001). &5 ICFK4 (R
Wi EMRIZT £ L TAMSH, splicing factor, ap-
optosis protein, EPSI5¥ #1356 Z 3T &7z, oM
BAZF OB SBEETHTH S,
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KEFEESH, NUZ, R (R - R

et I BT B AIES R UMK ) Y ERICHS 2 FRH
BXRROVEDE LT, TE~NOEBRBOKEAIER &
NTW5b, TADIEELAR) VBT = > P B
fo (LPTHiME) &, 7= V% L BICAEK., BMHT52
LI VEEABEHFTO BIFICERTTAZ LD TE
bo AL, TORMAPHERFEB CRRIEZAZ L2
Lo, THIIMRBELDSMHBEIC BT 8% T 2T A
PHEBICESLTWS LHHIL 2, 22 TERFETIE,
%@Ehuﬁﬁémwﬁwﬁﬁuowfﬁﬂ&ﬂ%%
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LPT MifBD 7 T VBB IZ 7T =4 v Fr 2 7Tay
B =DV L DT bniflumicacidiZ L VB PAE S, F
7oAl E OH -ATPase # FHE§ 5N F J VEBEIC L » T
bW L7z 2F Y, LPTHIRED 7 = U EEfHIIZ 7 = F
CFXANENLTBY, TF BB OREREA 4
YELTHDREEINTWS Z LR ENT, EE,
EENLZH OB APLPTHIM TOAED 5, T 7:P-
type H'-ATPase DM, ¥ ¥ /X7 &R OHEE & b LPTHIN
THAR L DHEINL Twi,
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R HHEWEICBT 2 ARRIAHDO ) VBRZIGE
AREC, AlUEZ!, Bk (KEK - R)

ARTBIIBIT A OEBTHEZER D13 MR
ICHEEZ B VEERZTH D, ZOEEREL L THRL2S
DEBBRHIEE SN THB ), AEEBEH ML
L AR BE T BRI OIERAZE TN T b, Fs 258
WL T VBRI RBE N A BD TEH W= v ¥ i,
S ILUVBERREIEET HOICENBERERESH
LT, MBI AERCEED S, AEEEK
HICIZZORBMOIRECEML TS Z LS 2T
BoTETWE, TNHLDZ M, HHEEASBE
TAHIELYVEARBKEEEZNETELEEDR
Bo LA LBEALWEWEICCNEBHT 57201213,
4 DR OEEBRAHICOVWTHERL TBLILIE
BETHhb, €T, V=¥V, L3, a4F, Y04 X
FAFIZBITHEREBAHO) VBRZINE RN,
AARPILFOBRIFIZBNT) v THEEFRD L
Too ZNDHNOHEMFETIZ) YBRZIZED )V THE
JIUVBOGEVSEMLZ, LAL, VY ITBRERIIH
TAHILUVEBEEOLERKLAEZA, YOS XFX
F DORIBIZ BV TR AT L7221 2 DIRER K OV —
¥oo7ua5rt4 FIRTREMLE, 2AFOBBR
V—Ery7usi4 FRIZBWVWTY YBRZIC L AHEE
LEREEEH D 5, NADP-ICDH{E M DK T 23
W& ICIHEL Tz,
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R—¥ —BEFFET—-FFERBLTWVS

ANRTYY, R, H#EA !, FAEFEE?, By
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77 3 FEF A B HKRAR3IL, BIZF5 X0 7
WL DIER SN HBERKT, CokTid, ) VERE
CERDEL Y GAADFAR L B> TH Y, HFAEKICHS
10f5 L E e BRI BT AR £ o T b, 40, #&{%
FYT2FEBPDIT, ZOLERERARIDZEEDE R
BEFOI/O—= V7RI LIz, BEKRDOY ) AT 4
TI51) X DBESNTZ129kbpD T T T A Y M, TOER
WOERBE*ZEICHM L7z DNATA 75 LD
BoN-ZDBEEFIHIET ADNAY O — Y 32 EH
6kbp TH U, 1666 D7 I /BEREI V25, HF&E
172kDa®D R ) RT7F F& a— F LT/, HEBKRED
FER, SOFRY RTF Fid, B ONa'/Pi co-transporter
Pho89p & AEOMEIM: % /R A%, HRE|WH;IZT VY I~
ETN Y VICEUREREAEBS DL Z L bz
(PTBIL&%)0 79 I FEFADLIZ, ZOBEFD
FET =L LT, FREG O AR F R ViE(E
F(PTB2)br7u—=—C 7 &N (FiEE). ThH2o0
BIEZFBLOURICKAD 70—V 7 L7274 TAE
{&F (PTAI, PTA2, PTA3) D BIZFHIFAE & v BB
it & OBRIZOVWTERT 5,






