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HHMHEAFTHS Z &R L, 4EIE. ZeHB3 DIEH)E
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HICHIEENTVWAEDPEHLPIZTH2DIC, B
ToFIINS TV F I ACEH R TR TR B
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?Laboratory of Plant Molecular Biology, Rockefeller Univ.)
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EERWICBITAEEBEIRMTD 5, &4 1T AFLAS,
AIFLAIOT B1ZF 22V CREM %2 7 F Vit &2 47 o 704
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ICREEBNE TR o, ) 7= VHEEO I ERE
FLAMCARBEMBBEMAR LI T>o TWEDT, NETTS
VIATOAL FEBEHE LK) 7= VRERME % 5
WLTwienix, AFEMEHKMERTHLLEEZ LN
2o SOZENL, KFFMBEHEMRE 7T/ X710
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HALTED ROOT (HLR) Gene Encoding 26S Proteasome
Subunit 4 Maintains Root Apical Meristems

HEEERF, MIEM, MEARE, AREH, [
HiFE (KR - B, 2HHF - Y RE L v
¥l

Root apical meristems (RAMs) control root growth through
balanced cell division and differentiation. Although normal
root growth requires maintenance of RAM activity, little is
known about this maintenance machinery.

We isolated an Arabidopsis mutant, halted root (hlr), which
exhibits aberrant post-embryonic root growth. We analyzed
changes of RAM activity through the root growth using various
marker genes. In hlr, normal RAM structure established during
embryogenesis was disturbed within 1.5 days. Subsequently,
hilr RAM exhibited auxin accumulation and decreased cell divi-
sion activity. These results suggest that Alr RAM fails to regu-
late cell division and/or differentiation immediately after ger-
mination.

We have cloned the HLR gene and have found it encodes a
homologue of proteasome subunit 4 isolated from yeast. Pro-
teasome is a huge complex degrading poly-ubiquitinated pro-
teins in various intracellular pathways.

Our data suggest that protein degradation via proteasome
might be essential to regulate the meristematic cell division
and/or differentiation in RAM.

1aG12
Expression Analyses of the RBE Gene
KHEL, MAEE, MEFEFE (H KK - #)

Analyses of the rabbit ears (rbe) mutant revealed defects in
the formation of petals. The defects were observed more fre-
quently in the adaxial petals than in the abaxial ones. We
showed that RBE encodes a zinc finger protein.

We analyzed expression of RBE using several methods.
Transient expression of RBE::GFP in onion epidermal cells
showed the nuclear localization of the fusion protein, suggest-
ing RBE is a transcriptional factor. By in situ hybridization and
transformants carrying RBEpromoter::GFP, we found RBE
was expressed in four petal-presumptive areas of flowers, sug-
gesting that RBE is involved in initiation and development of
petal primordia.

Analysis of the distribution of RBE is in progress using fu-
sion protein of RBE and GFP. To investigate RBE function, we
generated a gain of function mutant of RBE. The distribution of
RBE and the phenotypes of the transformants will be pre-
sented.
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AT L 7288 DairZs 54K (ABA inhibitor responsive) 251% B
ntobna@rgwuo MABABGHET THRFL
ZTWIZ LS, ABAE EBETHLLEZOLNS,
HEF T*ODWHE'C\ = ne IFEEICHE SN TWBHABAEH
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NI BERIRE DA - IRIRME & R0 %G, SILo
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Ehote, 72, ABAT 72IINaClZRINL 227 L — b S
HWTORFEREZTo/2L T A, ABA, NaCliZxf L TIE
BB ERTZEPHEOIE Loz DLEDERNS,
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[ 4 & &', Min Xiangjia?, #fiE G#!, FH—3, #
BB, MEERS, e (HZK - BE - OH,
Department of Forest Science, University of British
Columbia, *¥Eff - ¥t >~ ¥ —)

MY MDT TV VB (ABA) RIBZE EAiKsitiensid,
HEALZH RBREPOT 7Y v 7VTe F (ABAId) O
Bibic@ < 7TV FELEEE (AO) DEERIEZTFIC
R FHEOLERBKTHAHEEZZONTWVADY, R7FER
BEFIZHEEI N TRV, 04 XFXFTid, 48
DAORILT (AAOI4) DSFFFEL, ZD ) b DAAO3DS
ABAIdZ B EAICEEIL LABAZ R T 5 2 EHBHS 2T
o TWh, #IZ T, AAO3 % sitiens™~NE A L. sitiensh®
b2 FDAOEETFICHETAILEETHEPEL 2RI L
7o sitiensid, BEPE L S HEFE WD, B4R L
BB L T/NE WA, AAO3DEAIZL Y, FN6 DR
PLERBCEENEEL . TS DOHWATIZAA03 L 5
ABAIADERILIEMDTHEZR S h, X 5IZHEABAE b B4
REFZEICRE L, LEDEENS., sitiensHSAOBIE
FIoRMa% b ORRERETHD LRI NIz, b
< b T, BIE3FEDAO cDNA (TAOI, TAO2, TAO3) DS E
MINTWE, 4%, EOTAODABAESHKICEE LT
WEPEES TV FETH S,
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MY v /%2 B OB

GEREE, R W, (2, BYE B, R — 2,
EIEMF (EREAKEENELY ¥ —, 2HILE
WFZEmT, *RHEHmiREEEMN)

HEA ML AL A BIZTRBAGRELHO 22T
Lz, v uA XF X F O RFEM R R Frd22 &5 F
DIEERMEEIC OV TR L ITo TV b, d2#5T
BHBEA MLV AIZE > THEML M AVE Y DT T
VBR(ABA) Z A L THE S N D, d22BIET 0T H
% — % — 21X ABA Responsive Element (ABRE) 2S#F /£ &3
MYCFEF#E S & UMYBREFHELY H*ABA % 41 L 72 SRS
BUDIVAZL A PELTEHVWTWAELRZHEHLNIZL
T2 F/2, INH DY ARFNICHEST 2MYCHEIER T
AtMYC2 (rd22BP1) & MYB#H [F P4 K FAMYB2 % i L
770 F72AMYC2 K FATMYB2I3 3t 12rd22 8 {5 F D ¥E 1
IBEMD Y AEBE N L EEEELEETE LTI E
FHOLPICLTEZ, 40K 41X, AMYC2 )30
ATMYB2% @ E| 53 & & - W E IR AE HSABA I3 T 5
BEESHET L, d2EETFAERICEETA LR
B & 212 L7z, B I2rd22BP1 #{nFHEHY TIXABALC
9 B REWUAREA L, d22BIEF ORI L7,
<A 707 VABITHERDED IO BIZTFEDDABA
THREERICBITBBRENCOVWTEET B,

1aHO5

YO4 X FXFABA2RFH L N XTI UnLTTIY
¥ T N7 e FNORH % M § % ¥ Bl D Short-chain
dehydrogenase/reductase C & %

L', ¥R E#E', Wan-Hsing Cheng?, Jen Sheen’, /v
edb—1 (VHERAL KPBE - B - A%, ’Institute of Botany,
Academia Sinica, *Dept. of Molecular Biology, Massachusetts
General Hospital)

a4 X+ XFDABARIEaba2ZEREIT X b XY
VST TVI VT IVTE FADERFISICRIGEZ #Ho
EEZLNTWS, LALEDNS ZOREKNBEF I
ENTBLT, CORCICHES T ABENERK, /2%
OMEFZIZHL IR T o7,

BEAEITICE Y ABA2 BIEFORZEICEIIL 72,
ABA2i32857 3 / BH 5B 5 #30kDaD R T F K% I —
FLCTHBY, HEMEHEEDKF. short-chain dehydroge-
nase/reductase (SDR) 77 3 V) —IC BT ABETH L &
HFHEENT, ABA2mRNAIZ, R, ZF-EWTEH
A3 < . promoter::GUSIR{EFE AREY) TIIHEE RAMME T
BUVWGUSTEM BRI & hiz, Zhicki &, BEF: (Pichia
pastoris) DEHERBEATH WV TABA2EHEOER %
iToleo CAF VUV 7 RFIALTRELEY VN2
. HPLC, GC-MSZ fl\W 7 BH# 12X ), ABA2EHE
XU PR UVEEBEELTHW, 779907 T
E P2l TAEEE2ETAZEPHLNIIEIN, &
DIEICIIHEEE L LINADEZLELTAZ L F 0o
720 SNOHDFERIT, ABA2ZEHE X, ABAE SRR
CBWTEFH I b X oo T7 7P YTIVTE FAD
LG %2 S 2 HHOSDR7 7 3 ) — LB T A 8%
THAHIENPHELNIZEI N,
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VRV Y O—FRETEERET L4 AT E A
DIYERL & fRHT

HEET, mEDH»0Y, kHE !, HREAN, W
OA+E, BEAY KbEBETE, HKER (EEK
Bt - &, 2PRESTO JST)

WHARNVED—DTHEIRLY V(GA)IF, &%
HWYWOREARICECHES LTS Z XL TY
%, GA19B X U'GA2413. EHRIGATH 5GA1IB L
GAAD EAWAEIRATH ), ZhEHEIIESEE2F- %
Ve UNRLY VOB TOREERTE HE LT,
GA19, GA24 % ST A MIGAUN A Z RBT 214 2 D
BB EEER L. TOFETIE. Zh 5 ORTEREK
GADHURICE DRI A Z LI2k Y, HEHEIGADE
EFRLSELILNTELLEZONS, P TREE
HeHURIZ—FRGEHAETH Y, epitope tagd L Te-myc®
ALTWwS, MiIlBATOREEXELSEL DIV TS
)R 7 F K RER retention signal (KDEL) 0L 7z % @
SIER LA AT AL FEY 7O E— 7 I28HE LT,
INHLDOBIETFAR A FTEAL, ZRLEFNIZI0EKROE
HEBE EER L7z ¥ 7 F VT F F LKDEL% ##
DHEIEYA 70— AEGTRIE SN, WTho#
ZFOHBEICS, BONTMY 2 BEEREAEDEL { T,
FARIH L CEELELOKTERIRL Oz, —
F. RO H Y ICGFPR ER T 5 L E MY T3k
{LIZBEIN o7 WVINLDOERIZ, 1 228V
THIGAUPLAE D TEERICGAZ KT &4, MgHEZET
ST EERELTWS,
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FILMBLZ-PVaXFFa vz nwicBIFa 7L
YyFA EABROREOES
WHITHK, =FEA, SEMES, AgE— (Eil
B A YRR AR RT (RIBS))

MVaFxa oM vidH L (15C) ki
HEENE BAZZOKENPRETLR I VY F4 ~
(GSH) OHFAET TS HIEE S, HICGSHA SR H
2 #| Dbuthionine sulfoximineDFEAE F CHIH| SN A Z & %
W|iE L7z, 40, FTAIFECUEBZ TR0 25EIC
BWTHMZWAGSH, H5WIFBILRI SV Y FF i
Lo TREINDEZEZHLNIZ L, TRODEERIT
WY OM7Z VB ICIIGSHER A LETH A Z & 2R
g b, €2 CTHEAITFEMLEL MY B 5 GSHA B
FRICDWTHNRz, £, GSHESK D % —B % fil i
TEBED y- TV INVNVRATFA VYT o —F
WEm)ﬁ@u‘wtu%ﬁéntﬁ%uﬁwftﬁ
L7z COBEEEII3HEERSIN, 20k, ELEX
DULNVETRAD L7z, THITHE{LE L 724 DGSH
BOBRDNNY — & —FK L7 —F. GSHEAKDH
MEDIATA L Ey-TVI IV AT VOEE,
FMELZICOEDLLY, BLAL—ETHAEI LN
HOPICE o7z, BLEL D, yECSOFEMRD LR, &
LB IR MV I FF 3 7O VD7D DGSHE
DEELZBETH LI LEIFRENT,
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Isolation and Identification of Allelopathic Substance in
Rice Root Exudates

Takeshi Ino!, Noriko Sata?, Shosuke Yamamura?, Hisashi Kato!

(*Faculty of Agriculture, Kagawa University, *Faculty of
Science and Technology, Keio University)

Since there has so far been reported few studies that the
identification of allelochemicals released from living rice to the
environment, a search for growth inhibitors in rice root exu-
dates was undertaken. Rice (Oryza sativa L.) seedlings inhib-
ited the growth of cress, lettuce and alfalfa seedlings when they
were grown with the rice seedlings. An active principal of the
inhibitory effect of the rice seedlings was isolated from their
culture solution by column chromatography, C,; Sep Pack car-
tridge and HPLC, and the chemical structure of the inhibitor
was determined by spectral data of high-resolution MS and
'H- and '®*C-NMR as momilactone B. The concentration of
momilactone B was 3.4 nmol per seedling in the culture solu-
tion of husked rice seedlings.
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Isolation and Identification of Allelopathic Substance from
Yuzu

Yukitoshi Tanaka', Toshifumi Murakami?, Shinsuke Fujihara?,
Shosuke Yamamura®, Hisashi Kato'; 'Faculty of Agriculture,
Kagawa Univ., 2National Agricultural Research Center for
Western Region, 3National Agricultural Research Center,
4Faculty of Science and Technology, Keio Univ.

In a series of trials for searching useful substances in wastes
from food processing industry, we had found that yuzu (Citrus
junos Tanaka) peel possess potent allelopathic potential and
the powder of the peel can work as weed inhibiting agents. In
the present experiment, yuzu peel was extracted with aqueous
methanol and an active principal of the inhibitory effect was
isolated by column chromatography, C,; Sep Pack cartridge
and HPLC. Its spectral data of high-resolution MS and 'H- and
BC-NMR indicate that the chemical structure is abscisic
acid- 3 -D-glucosyl ester.
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Octa-Galacturonide is the Most Active Oligomer for
Cockscomb ( Celosia argentea L. ) Growth

BAFE', EH-BAEEER, SEE, FHE,
HTF#I?, BANER? (HEK- B - B, KK -
JeAEAL, HMZE - b opER)

A mixture of oligogalacturonic acids, the partial degradation
substances of polygalacturonic acid, promoted the shoot
growth of cockscomb (Celosia argentea L.) seedlings. The ef-
fect of the mixture of oligogalacturonic acids on the shoot
growth of cockscomb was higher than that of the polygalac-
turonic acid at concentrations higher than 30 ppm. These oli-
gomers were loaded onto an anion exchange column. They
were separated into different oligomer sizes using the
NH,HCO; eluent system. Each of the isolated oligogalac-
turonic acids gave a single band on a fluorophore assisted car-
bohydrate electrophoresis (FACE), and they showed the m/z
value which corresponded to their molecular ion peaks [M-H]
~on a FAB-MS analysis. Furthermore, we proved that the most
effective degree polymerization (DP) of oligogalacturonic
acid was 8 on the shoot growth of cockscomb seedlings, and
the effects of both smaller and larger oligogalacturonic acids
were slightly lower than that of octa-galacturonide.
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Allelopathy at the Early Seedling Development Stage in
Arabidopsis thaliana

EH-BAEER, REME, SANE, HHEH,
ANER G, BTERY, RENER (HEX-E
AL, PERBE KR - £, CREK- - R, ‘BIE
K-HEF ¥y RR)

We have been investigating the allelopathic substances in
Arabidopsis thaliana. The plant is a model plant and it is useful
for allelopathy-diversity study. We first tried to investigate the
allelopathy of early development stage in Arabidopsis seeds
because there have not been any reports in allelopathy study on
the different development stage of the plant life cycles. In this
study, we studied the changes of plant growth-promoting and -
inhibiting effects to other plant species as allelopathy in Arabi-
dopsis during seed germination. We have already confirmed
the occurrence of some growth-promoting substances in the
exudates of the plant seeds. The substances were found to be
acid polysaccharides included galacturonic acid and rhamnose.
The high amount of the substances were confirmed at the first
stage of the seed germination process. The details of the sub-
stance and the function as allelopathy are in progress.
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Function And Occurence Of Allelopathic Substance, Sundi-
versifolide, During The Early Germinating Stage Of Sun-
flower (Helianthus Annuus) Seeds

kR T, EH-BEEMR, SAFE, AR
B, KEBEZ, RENER® (RikKK - £6GR%E
e, 2B K - DAL, PRI KR - R, ‘BEX - H
FHFE Y UNARBERBRE - N VAT L)

It has been reported that germinating sunflower seeds have a
species-selective allelopathic function, and a new allelopathic
substance, 4,15-dinor-3-hydroxy-1(5)-xanthene-12,8-olide
(sundiversifolide), was isolated and identified from the exu-
dates of germinating sunflower seeds (Ohno, Tomita-Yokotani
et al. 2001).

The exudates from sunflower seeds cultured for 1 day show
a strong stimulating activity in the cat’s-eyes growth test, but
since then the activity becomes weak, gradually. It has been
confirmed the existence of sundiversifolide in the exudates of
sunflower seeds, but there is no information about relationship
between the substance released from sunflower seeds and en-
dogenous one during seed germinating development stage.

In this study, we investigated the existence of endogenous
sundiversifolide in sunflower seeds and seedlings, and consid-
ered the function and relationship between the endogenous one
and allelopathic activity during this stage.
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i fil B 2", Gerit Weinzierl?, Irena Sherameti’, H It i
Z!, Ralf Oelmueller?, /MR HE—' (‘&K - BIZF,
Inst. Allgemeine Botanik, Friedrich-Schiller-Univ.)

BEEAEYEREZFOIT 7O E—F —i, TATAR Y 7
b4y —%— (Inr) OFEICED (I) TATAH
Inr+. (II) TATA+/Inr-. (III) TATA-/Inr+, (IV) TATA-/
Int-. DAFEIZHETELHD, COEHI a7 ox—
7 — KD SRS R ZHERICOWTIIRAZ &
{hhoTwhv, BA I - FEEREEFDEL
DTATAR Y 7 ARBEOa 7 FuE—4%—%#FE o2 b
FRHH LA, /2 () Ba7uE—F—%FEOIN
I ¥AL % RLEE FpsaDb D LI EHITIZ, 1 =¥
I—5—OFETSH O R ) #BMa7 Fox—
Y —DEEREBRLT AN, A=V —F—Dh\n
a - av) Bao77oE—y—C@3EALZWVWI &
¥R L, ShoomRid, LEFAGEKE 27 70
-5 — gL OBICRIRELD S 2 L 2 HEWEETT
MO THLPICL-bDTH B, KEFFE T, TATA
Ry s AR, =y —4—D%w (IV) BLEEFTHE
WREFIRE 27 T0E— & —HBO M IEREHR S
NELEIPIZOoVT, Y4 XFXFHLFERERE
FEFHWTEIT L7,
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HEREW, BERINETF, HIFE, MAE- (4
HEK - BETF EHK VAT LBARE)

a7 7UE— 5 — ZEMEYRDTOEREEICWA
ZDNALDHEBTH Y, FIIEITNATATAR v 7 A
A=Y= B () EDY ARFOEEICL - T
EEREAONENREESNLEEZOLNTVWS, LY
LIEE DI, YO EREERETFHTCIIZOKE VA
RF2E-2VWTOE—F—DIF)P—RKHTHDHZ &
BRWIZ L, FOMREEFHETIE, 2BOEER%
BT EEOHRICHS T THET 2 EAFDH 5
A, COBE, BEREENEOKE Y ISP VIcED W
TRIEINBOIR L hbhro TRV, KT, H
YR Din vitro¥r. 5 5% % > THE R E & % 535508
BIRENDN— VBT L7 9208843 EDEHIC
EEREBEAHET S X ) 1I2&F L 5RIDNAZ /R
Ly ROTEFDERICInrZ X U & § B Rk 4 R XA
BBA LT, ZOKE, InnzEALLEETIE, B5H
WBEIXZFORO—HFTICER LA, 28BEOEDEL
By % EA LG EERA 2GR EO R T
HL., B—EE£0FERY) v~ — CIIEBRBIIHE CBE
ENehol, INLOEREEIL, KERGERETE
THALNAEERIGY 7 FVOSEEICOWTEEL
Wy,
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bG T2 VFyoL VATAERWEZ N8
EMBEICBITAE T T AF FaceD&EF D FEIEBEAT
KE KR, FHEER, MEE FHE' (LK
be - 2 - £ FE, 2R’ K - BE5X1)

75 AF FaccDB&IZEF 3 IR BFEE & 5L 0 91 B BX B % fisk
B BT EFVCANNVEFYFS—¥2 a— VT 58
FTH b, in vitrodz B EERIZ X VaccD &L F X, Nu-
clear-Encoded Plastid RNA Polymerase (NEP) (2 X - Cé#x
EINTWAZEFHLNERoTWS, LA L., accD
BEETORBEABEOFHIIBMBH I TRV, KFIET
i3, NEPIZ L %77 AF NBIZTFOEEREL HHT 5
2O, NR=F A I NVHFERWEINS T2 Ty
A VAT LERWT, accDBEFDTIE—F—% &
5 ‘BEBEFRIL L S UTRDBNT 2 1T% 2 720 accDRBIZF D
S BEEEMEIBICEH  aRE - BIREEA LBITT,
BICLELRBROPOEBRPEL N E o7, BIZIE, 7
OE— % —D-6675-41213, accDBIZFRBIZVLELR
2D DAT-richT L X ¥ P HHFE L Tz, £ DAT-richT
LAY bD122id, fiONEP7OE— % —TCTHRHE &I
7-YATAE F — 7 95-9%> 5-4|ZTATATAL L THEL TW
72o F7°, RT-PCRiEZ V72 f#HT Tl accDEIEFD
5UTRICIZE 5 OEEEWICEEL 5 2 2 HBOFET
LZEBHLNE R T,
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N~ e 2l BEALEREFDR T IA
VU T EYDORE

ZHET, ERTT, FF&EAN, BRHIEWL, BE
WO (FRAK - BAME TR W)

REOZLRRELRIMMBETATIA L I8y — >
PEALS 2BIZFHHELET 5o SO L) LBIETORS
FEERARSICIE, BHAGEZTE4 v bary»ES
TAERTGA VY T2 fBICE= —CTELHEIDLE
Thho N—FTA4ZIVHVETIE, TUMNTSSAMNESH
BT e, M%d LLBMABICERRETEEA
CEhy FSCA FOFRELAVA DT Y padl]
L, —@HICHEHAT A2EEEY ZRT-PCRIC L D HRET
BTEIZEY, ASGA Y2 Ty —CEHHED
DPRET L7720 BAICHWSE T A3 FORBIIHI:oT
I3, DNAD X FVLOFE, BL KGR ICHET ST
VRNV UOEBEBERS LAY, EB 0 EAELET
DREBIZIKELEEBREZ o7, FNIDERE
1. 9em®D ) — 7714 A7 12, 190bp, b L < 13546bpD A
Y rEELGUSLAR—F —EIzFE#EAL, —@aMN
CRBRTAEEEYWERBLEEZA, ATIA V0T
ENTHEEYARHETE, OB, BEHGOFEE
BOHETIE R, BETEAR. 30 56RMOREET,
BABZTICHRT2EBEEEY 2 RIETE /2, ZOHE
13, alternative splicing D FE 21T ) IlhH 72> THRZH
EThiHrERDbLRD,
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A4 XFXFBLUA % (RNA BEZFDONA RV —
7 v b EB T
B, A, K TIAR, SAZ, a5
(MamAk- AT ABRBE, ICTI (K), B HERE
K - 1A S BUE)

BZAZ BT ABEET 55 DEE L Pol1, Pol II, Pol III
D3DDRN AFG—=H|IZE>TITbNE, FOHRT, &
5F25E RNA I3 F 2 Pol Il TEEEB SN 5725, (RNA ZF
DREBITH B, LA L., HP T Pol Il DIFFEA D
TH%RL, ZO5THEBITIEAHELEFSV, —F.
YO XFXFBITARDT ) LAF—FHIZIIKRED
tRNA BIZFFHEESINTBY, ThbENAL AN —
Ty N AETOLENICEERITT 5 Z L 25TE NI,
ETX L WEBEFRPollll 7U0E— % — DKz
BCTEL, #ZT, INTHED invitro SEER &>
T, tRNA BIETFOKERIT L THLFEEEEL
2o /7 L7 — % %JCIZ. PCRT (RNA BIZFZ2EAT
DNA HfH 2B L, Zh2EEHM L L THVTI N
IDEERETRNA 268 L7z, RIBRICT RNz
LTl o TCTHLBRBBRELRALAI LN TESL LY
@&?\$unin%~y—®%é%iﬁ761tﬁﬂ
BBlc o7,
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HEEHRT SE RSV A2 HWIZRNAR 754 ¥~
7LV FXI VT —¥OBEEMRIT

A —1-", Hildburg Beier (' ByfRA - 2 4 4% iR B2, 2
T2y TINTK - EACERERT ()

A2 bV EEURIBFMARNADR 754 ¥ v 7IdEE
FWYIMRIGICE VTR b, RNARTSAL 0 -
LY RXZ7 L7 —E3HMED O EEMY $ Tlh{am
L, il F A4 VICHBVWHRMISBREI L Tw5, &4
BT TCRTIERT IV ANPLI Y FX 72 LT — OB
BT =y MEIEF (AtSenl L AtSen2) * HLEE L, T
EDRRNT 2T > TV 5,

INOBIZFEWOREZHO L ICT 572012, R
BIEFE2BE L, BREOMBLN A A4 VIZIXREFESIN
ZoMMht 7 I ) R (Tyr-His-Lys) 2T %,
AtSenl & AtSen2 c¢DNA®DHisI K ¥ #Alaa F > I8 %
L, 779N 70) 7 A& N LR Eania s e
W, REBEEFEREYHRICGEAL, BEERTIE R
TV AREH L, R IF L VERERHEE
RL7zo CNOHHEWH»LERNAZHMEBLT, /1O
VEEUAFIZURNAR SO—-TE LT/ —F VR
WMETo-ER LRASen EAWY TEAF =
tRNARTER A D ER-PBE SNz T2, TOREWHk
DB F VA - T L yH— - XFF = /IRNA
BEEFEZEAL, —#BUYORBAERANLER, FEHO
Bz A0l T, BnSd 7Ly —EH
BEREIN, Zhohb, L& bASenl DT I
JEEBEHOE A FHERARNAR S5 4 ¥ v IR LK
T, YORRICOEELRIZLEEZLNS,
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NI HFA YOG BIZFDOFEBEEZTEEILT S
TS5ERTYRADY ) A LEBICOWT
AR (KEEN K - £ EFEEFEER)

NEBIZFET/ DICEAT HEE, FASAMIKTE L
THRBICIELD2ENFEL S, 2HLARIYYar7yx
MO E—F =T v kA B ERITR D BIIEL
ELRDLPBEROMBHIIHEA TRV, AIZTIEF
TYABZHWTNY A YA 32 DGCS1EIEF. Glnl 1D
TOE—F—T vt A 24ThoTW5HS, GUSHEETL
Dea—TVa BRIGFEHEALLEE, BFLAEDTA
YTCRBEEY, EELRBBEERTIA Y IE—DDAT
Holze THLERBEDIESDEOERAZEL 2D, K
VTATIA VOBATMNEZRR LA, ZDF4
TRBEFIUEIREAEOATICE GEE (70%) 12F
ASNTVAEI LN ol CRIERNLATTA TS
A4 Y TIRIFBALME  ICATICE GFEBIZR S e ho
720 RITATI54DOATY v FREBRIIE< N 2
AFESHEBLE L TORMERA T2 b, 221
HASNBEFIBRITTHICEERZEETICB 2T
WA Z EDTRIEBENT, F 7. Ginl [ IB{ETF DL
2ob, COBEGEFENYIITALA25 ) A ETHAT
ICELEBICEOAT N TVAEZ LIRENT, FDOF
DTAE—F—-T oA R EDERLLD, AITY v F
B & D 1ES N B Bk % B RIEE ASGInl [ 1B ET O
BBICWETH LI LRI N,
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) BRI ERICEES T 5 YA AInolBIZF D HLEE
R A, KEE—, EAEAN (REKX-RLR)

WE74F LT VE2EELTWVWA I EDHD
TV %, myo-inostol-1-phosphate synthase (Inol) i¥ 7 1
FUEABRRBOMEDF—ToF A LE LTHESL
TWwb, AT NEFIH LY » ORINGES & RER
W EEE Y EERT AL EZEEELTEFL
2o AEIE, PYETIY, FFLAFIHAREEDT 4
FraEBTAILETHONDL T A XDBRETHS
ol BEFLHEL, KIBECRAIE, TOEFEOR
BRI Z LEDOTHET 5, YUA XFXFRA4 2% E
THEE - AE3 N TV hnol DRFHEIKZ b L ICPCRT
SA<T—% i L, ¥4 XBHEFOmMRNAZ $ 11T
RT-PCR. % L TRACE %2 1T o 72, 1% b 1L 72cDNA (T i
5097 3/ EgFk¥EE a0 — N3 AORFOSFE L 72, Thid
4 A DInol &£87% D7 I/ BREHI DAHFEA A S iz,
Z DBIEF % KB HE TR &4, Ml i % SDS-PAGE
It U720 ZORERS6kDalZy Y37 R 6, ZhiZ
HEEINIHFEEWIE L7 HPLCE FH W 72 iGH I
EEEZL, CORMBRICOWTHE L. 20K
47 b= VEEOEBEPR LNl THAHZ L%
R LT BEZOHBEGETFZEALLA AR EEREY
EH L TWw3,

1al09

ﬁggbﬁmﬁﬁﬁﬁmaﬁﬁLtmmﬁﬁ%W%
14

ASARINE, HIUFERE?, mHAER (R Kk - ®2-
YR, 2Rk - - Y E)

N A N (Amaranthus tricolor) 3. B2 b FKIZH T
THEPBICFBELERTL2BEMYTH) . ZOREE
Frzua 74 VOERBPIEFICL LW &I X o THE
SFohb, FBETIE, 20074 VERDBERFEICH
5.4 2B # NADPH-protochlorophyllide oxidoreductase
(POR) D mRNA BE U ¥ VN7 BOERIE L%
W EHhL, REERRIZ. POROEHRMEICLSE 70
07 4 VEBREEORKINIERTA2bDEEX TWVE,
At CORBMEIEE L N)VOREIC L BD00E
PIZOWVWTRE LR 2 HET 5,

9, NT A4 Y POR BIZT L% GUS LAR—
y—BEFICORWEAVYA NI 2 N, TZUNS T
U AEASLTEIC—BHICHEAL, GUSEMEE BT
A5Zri2X ), POR BIEFEFHBOTuE—¥ —FHHEE
i L7z, ZD#ER, POR B FLitEO 70E—% —
EEIE, REETCLLAEL, REBEOH 2M515ET S
Zehghrol, T2, REBEEICBITS POR mRNADE
WELEGEME I, BIEL D BEEL 2R V- TIT o 72 run-
onBMFICL o ThREN, LEOERIZ, NTFA L+
DAREEIZBIT S POR EHOHEIL, POR mRNAKLE
BREOHEICE2DDTIE R L, BERREIKET S
CERRBLTWVS,
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Inducible PTGS in Rice

E?k%ﬂ%ﬂhﬁﬁ,%$%‘0%ﬂ%ﬁk'ﬂ4
ﬂ-

To study early events in PTGS, we established an experi-
mental system in which PTGS is induced by glucocorticoid
treatment of transgenic plants. In transgenic rice carrying the
35S::GFP and an inducible full length sense or antisense or ca.
270 nt fragment of the 3 end of the antisense GFP gene, glu-
cocorticoid treatment of leaves led to degradation of the GFP
mRNA. We have 10 independent transgenic rice plants that ex-
hibited inducible PTGS. GFP mRNA degradation was ob-
served in 24 hours after Dex treatment, and most of GFP
mRNA were degraded in 48 hours. We obtained a number of
independent transgenic rice plants which contain GFP siRNAs
that was 23 nt in size, and intact GFP mRNA. These results
suggested that there may be cases in which the presence of siR-
NAss is not correlated with PTGS.

We will discuss possible early events in PTGS, and relation-
ship between siRNAs and PTGS.
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A FEFEBEY VS0 B VT ) v e BBAET 5
BEPEZEIRE RLgel D EAT
BIFE, HHEI, BEAE (AW JES)

Low glutelin content 1 (Lgcl) (3 4 2 EBEFR Y v /87
BThHoArINVT) VEERRBLSELBEMRDORRERT
Y, FNVT) Y EERETED ) BGuBY 77 7 3
) —% X VRGBT 2 OB EERIE T
HDHIELENLLgcl T IVT ) VBIETFITH L Tpost-
transcriptional gene silencing (PTGS) # 5| Z#&£ Z L TW 5%
DTRZVHEEZ bNTz, Lgcll3FBHEDGUBY 77 7
I —DOREERER L EEHT S Z L% Eh HGluBHE
ERETFOERTH L EMEEZ, GuBY 70 -7
) Iy U R T o2 T A, Lgcl TERELT
WAHENY FERHE L. COSRIZLgcl DFEBIR & 24
WESE L TW ez e S, I OGBRIZFA5Lgcl TH 5
WEEMAEZONTe CONY FRZOU—=Z T L2
Z A, tail-to-tail #linverted repeat* X 3 5 — D DR D
THREMEDOE VGUBEEFDMIZ3.5 kbDREN K -
TWABIENFFholze TNIXTDOHEIEIZ L Y GuBEIE
FO_EPRNADVEE SN TWAE I EZRBT 5, E
B2, LgcliZIZPTGSTH: U % & & M5 short interfering RNA
LEZONDEYFRE S,
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VAYFFZV y - v 5 —ERIZTFICAH SN DHmMRNA
g%%ﬁml%ﬁﬁﬁ%umb%w%wﬁﬁémﬁ
SABE, 725424y 7)y K, HEER,
TEHET, B2HY, WEE (XK RB)

HEREA FA = 2 BFEICEET S04 XF X Fmiol
BRERREIA T A= VEEROBER THBETDH
BYAYFA=ZV y-v ¥ —E (CGS) DEITZX Y~
W7 IVEBEOBERTE) IEEERZFES. ChIT
CGSHS A F 4 = VIR L TmRNAD R EME D B
T74— Ny 74l#%2SF 52 EAHLPICERTY
5.

40, CGSBIEFNE1 XY & LKR—¥ —HB/IEF
& LTCGUSHEIETFH L IZGFPEEF 28X, o n%
CaMV 358 7HE— ¥ — Dl FIcB W -maeHzF %
HObS AV 7 - a4 XFXF % BB
WED, BIxY YEBESZOHEBR BV TLE
F5%HERTH S Z L ZFmRNADEEMD L XIVTHS
PIZL7. BREBIOSBIIF Y VICALNGHEE
WKHLTHF Y 2@ EFEEBEHICAET S 2 &
ZHEE LT, CO IRz y 7 U4 RFX
FICERFRAEZ TV, LR—Y —EEFORBZE
B LIERERRDA ) -0 TR fToTWA. &
NETIKAF A=V 2RML2REHICBWT L EVGFP
HEERTEMEEE TS,
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VA FF =Yy -2 v F —ERIEFIZBIT HmRNA
TR D B Tl H8 o @ AT

RBZAR¥, TEHET, FHEF, #HIBF, 7
YNAYAL YTy FL, AR (K- EER)

VRIFAZ Yy - ¥ —¥ (CGS) A F A=V A&
BROGL LBl ABEHETH L, AT H
FTIZ, Y04 XFXFDCGS BIZFDREBHI. CGS
BIEFEHEOEIZ XV VP —-FTHR)RTF FD
BE535BIZL > T, mRNAREHDERTT7 4 — F
Ny 7HlHShE L 2HE L7z, CGSEIZF Y VR
URTFFFIEZTRIBLZ ENL, ZOHIHIZ CGS
mMRNA & FAERY) RTF FPEEWISEE L TWw ARG
I LZEZOND, EDARKEIIBWTIE, INER
FEHED invitro BIFRFZEHWTCGSEIZF V V2D
RNA 28R & E2BEICb, AFF =V ORBEYT
HBS-TTF)IIVAFF= (SAM) 154 LT, CGS
BILF Y VL AHEP @ L E2HE L 40,
FLREHAWT, CORIHOLT =7 ¥ —FFIZ2onT
SHICEHEM GBI 2T o720 T 720 2D invitro BIFR %
AW T, BIREH O RNASH#E B R0 @ % 47 -
720 TNFE T invivo DEBRTALND LFEKD
5"l % 40035 21T LR\ 72 RNA A5 —F VBTIC LD
s h, £, SSAERON, 7))y FELZ Y a v
12 &, 3508 FARBE DIV RNA A% SAM f77E T CHR
BRSNS, &5, ZOHIBEBIREDEDLY IZ
OWTHLMIZTE0IC, ZOHIEICHT 2 BIEREE
KIOBEORE., O WITE) V=470 7 4 — VIENT
2fToTwhb,
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FEELOXR, MMAET?, ATBIER (&K - &6

B, PRKE - RAER)

HEY DKL & I I3 KT ¥ A VDELET Bo K
YN OKE %, HRAERRPKR ML AN % HiF
THLECEELRERETHALEEZONS, KFX RILD
R TOZREZHHETL—BE LT, ¥4 3 (Rap-
hanus sativus) D FIFLIE (PAQ1, PAQ2) & Wi EAK F ¥ F
W (y VM23, 6 VM23) (Planta, 2001, 212 (2)) D4y & v
EVIREIZOVWTRE Lz BF4BED Y 4 2V EAE
EHEE L, WPWALE Y (GA, ABA, 753 7 54 F)
T24BFHALEE L, 7%, Ie#h, RIZ5 1), mRNAL ¥ ~
NI BB L7 KF ¥ RIVOmMRNA, ¥ Y37 H
Wb, RIZB WV TPAQ2HGA,, ABALEEZ KA L
720 THIZHF L., PAQIEVM23IZ EDMBEIZB T HEE
EREBMIR SN R0 o 72, BE IR, @K
FraAVEBHIZBIE—EL TV, 72, HEIORNA%
REE L TE S FREOMRNADH G EEZER L2
%, PAQIbOmMRNAR D HEIZE 0o 720 RBE - KA b
LAMBIZBUT A5 LAV KF ¥ 2 NVDIEELHbE
T, INLDBERPOHYWDA ML A - ABREICBT
HRF ¥ RIVERRER Z B L 72\,

1aJ02

F I LFDOKF ¥ A IVHVWPIP2;1DHEA P L AB X
EBRAMNLVATICBIT2BENREE L HEAEL
NSRRI, BEEA! ER=MBRE!, TEHA (F
WK - &4 H)

KF xRV T2 T7HRY) Y (AQPs) &, WM & 5
HEBEICREL, ThoDEx AL TKROE (B %2
IEY VRV BETH D, Fald, T LFTHOBEEEL /-
®{ZFHVPIP2;1 (BPW1HHK4%) &, BEREERBER
DAQPs* I —F L, ¥/, 0% )32 EDREBEICH
AL S B Z & R L o TEM STV AT HEM
DoHbHIE QIEERER), SHIZ, BAMLVAT
T, mRNALR)VTOERPBIT A & (19994FEFEAR
F8) ZEETTIEHE L.

4AmEE, BEZIZOWT, # U NRZELRXVTOR
HeSHIlHLAICT 5 LI, mRNAL X)LV TOSR
HOBCEBIT Lz, 72, BELALY VN7 HOHEH
BEICOWTHIE L7z, 8512, A ML RIZEBES
YNV BEDREBOEE R A,

CORR, BEAZSLIE, ¥y o7 ELAMIZBWT,
HHL—EDEMELRT A 7 VTRENELL THWBE I LMD
BH5MIC% 5720 mMRNALVNIUVORBEOHEELEAY
U BEDOBBEBEHICOVWTIRBEERFT T TH S, F
72 BAMLAIZCE DAY VRV EDOFBIZ, AL A
RLER A8 ] £ THI50% 12 F THA L 72,

512, HYPIP2;1 EIEFEBEBHRILELA 22/
B L72e COREERA FRBZHWVT, HX L ARE
A DL AT CTOHVPIP2, 1DHERE % BT HTH 5,
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a4 XFXFORICBIT HEREEA + VIR E P4
TAHEBMBREA LT TV AR—-F —BIZFD
B BE % AT

HAM T, BEF B, Frank W Smith®, L% £14724,
EBME (TEKRE - E, PHE - HYRFHE

> % —, 3CSIRO Plant Industry, Australia, ‘3t KBt - )

204 XFAXFDHF ) L FIZIZ12EOWEEA F ~ b T
VAR—Y —BEFIEFEET S, LD I b,
Sultrl JI R OSultr] 2I3BHOWHEA 4~ F T v AR —
¥y —BIZFRIBEEROGTEEA 4 R LT 5
BHEMB IS o AR—Y—%a—FT+ b, 7TOE—
F—  LR—F—BEARIZFEZEALLIOA XFXF
DN LY Sultrl [ 1RO Sultrl 213 WTHHROERE K
UERBTHEET S LR E N7z, Sultrl 1 mRNAIZ F
B RZEMT CEML 720 — . Sultrl 2 mRNA I
HETTRUERUOMERZEEOmM A THRCEBH L,
UL RXF A AREBAA v OFH®ETFO IS THLEEL
VEETRET AL, BOWEEA & VEEIFTED L.,
Sultrl; 1 DmRNAZB A THE L N7z, Sulrl ;1 DmRNAFE
B 7 vFE AL 04 XFXF1E, L VB
WMEHORDOTEEEA 4 v Em ST AREY & KB L TFH
FIZWA L. Sultrl [ 1DmRNAZE BN R 5 OWHEE A
T VRN ERET LI EPFHSIICENS, YOS XS
XF OB 2HEEA + > O Y AAiE, HERZTSEL
HIZ BTN 2 ) Sulrl [1E . TEB OB EBRIE &0
2B TR 2 38 9 Sultrl 2 &\ 9 28 0 B BB B R A
FUIPNIUVAR=—F LI EINBEEZLNS,
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Utilization of nitrate by the rice genetically transformed
with a nitrite transporter gene of cucumber (CsNitrl)

Sustiprijanto!, Miwa Sugiura', Masaaki Takahashi' (' & BR Hf
MRFRERBRFEGRF)

NO," transport from cytosol into chloroplast supports the ef-
ficient assimilation of NO,". Rice prefers NH," than NO,". We
consider that such preference arises from limited transfer of
metabolites during NO;™ assimilation.

Agrobacterium tumefaciens harboring p/G121Hm ::CsNitrl,
that has been cloned in our laboratory infected into scutellum-
derived calli of rice (cv.Nipponbare). Transformation of rice
with CsNitrl cDNA was proven by PCR and Southern blot.

Transgenic plants were hydroponically grown well and
healthy even with 40 ppm NO;™ as sole N source, while the
growth of wild type was inhibited. This suggested that Nitrl-
transgenic rice well utilized NO;.
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T VEDOWEEA F Y EREREEY V7B O L
HE DHF %2

EFFX, THE-, MRES (AHBEKE - &£

o R %)

KBHE D, —HHICT T LBREE T, WEOM
Fa I~ DB YL 12 B 5- 3 % ABC (ATP-Binding-Cassette) b
FUVAR—T —DORERHEES V7 BEIR)TIXLD
TEWY VR BELTHEELTWS, ZhiZxL, 7
> ¥ Synechococcus sp. PCC7942 DABCH + 5 » A K —
5 —D—D2ThHLWEEA + ~iEBI %K (NRT) OEZ
WEEY N ENAITHBRICHE A L Twb, REFET
INMADEE S DERE RS 720, NtAREHE Bk
EL, BETSIRI FEHVTEESEOFERNIA D
LS IINKImE AL L EEOEREINAY IR T
HHEEREL CHEOMEZ B L, WTFhobkb
BAA 2 BRFE L THEL., KBEOMBRA A4~ %
BEdh s 5 524 RN L 72 Z & 2> 5 NrtAD FEN D& A (3 hl
BRA Y OBREICUBETE RNV LB T ol LD
L., -1y MOIEKREHER TIZ, EREINnAL b OHD
WA 4~ OIRIUEEE IFE A RINtAZ b OBRICHRTH
BB o7z, MHKEFRRES L TCERMREGTOS
FEAYy NRTERLALLEZA, BRENAZRH TS
BROEIEIZRE I L, 1284121310053 D1 D455
Erol, DI EMPONADREEE IFEKBEHERTO
%E@ﬂ$%&ﬂhﬂ&u%%waé%@&ﬁ%L
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Y VBRRZEMT CHEEI N =F=F VvV 7 REEM
Mlintact AR 12 & 5 1) BREL Y 3A A&
=AY, AL b, KAER, /MR,
WA-RAH T2, Al BIEZE®, Enrico Martinoia® ('R
LFK-B-AEY, —FK - £, *#HEE - CREST,
‘B KPE - A B %, Slnstitute of Botany, University
of Neuchatel)

SFF VU REEMD S, EME Ointact L % B
ML, 20 VBN AKEEE, BRE) Y BEGO
BWICEOWTHRET L7z, HEERKICE2) VEEOHELY
AAHIT, HREREYE H K 7 (H-ATPase & H'-
PPaseZ)> LD SN EMIC L - TERE S
TWh,

) VEERZT DML O Bl S o, ) CEEAS
THICHFET HIRBOMA 2 © B S h-fiigic
T, B VBRI AARFEE Lo Tz, V) VEERZ
TOMBTIER, WThoOH' By FI2BWThH, BEE
P, HERERASEAL T, 1) Y BRELY AR O
EHALD—EIE, W EEESER R~ 7T OEEI &
5, BB OBAKCHHATE L LEbNE, L Lads
5, WFNOH' R 7TdH, D2 RFZ 70y 54 7IC
INHEENBEEREICILEVSEE L 2o 72720,
BHREOREMH R Y 7I1id, ) VBRZT T, R
DWEMEZRL HEHBEOGFET 5 T LATRIES
2o —F. WMHREEMR R 7O A VF—FHET
éAWkEDUV@G&Eu\UyﬁszTkéé

5>
ﬁ

BLTWi, I YBRZ T CTOWMBBH AR Y 7D
3, MBRICBWTIR, B TEREREORIIC X
CTERORERBEICLAbDTHY, U UERLY
DEWALIZ, ZO—BHETHLLEZOND,

$+?%&§W
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4 RZCl1F ¥ ¥ %V BIEF0sCLC-1,-2D MR R 75 1
PR BT, MEEME, EHEE, HPEZ? Rk
K- EWEE, 2 OR) EPET

WA ML ARIRERCEZE, HEHICEELZREERO
—OoThh), HHELAGBE B S, WHEZESEL TV
5o HIRAFER . WHERI ONa/H' 7 v FRK— 7 —13, %
NENDEA P L ADEBICEE2%E2H-> T,
LALGAES, NeDH T ¥ —A4F THACI DA
;vx%#?ﬁﬁ”%éﬁuowfu%B#Kénfw
2\,

4 220 BEE L 7-C15 ¥ ¥ % VEBI{EFOsCLC-1, -2
GFP%# R4 &, ¥ NaBY-2M IR %47\, M
AR A7 2 H0sCLC-1, 213 ICHE, B
YO Fy VIRO/WNBIZY ZFF VBB &z, ¥ 2 HEE
AR L ) BESRZ@EIT LA, WK X
P L ) 2RRLEBEOD 75 7 ¥ 3 ¥ IZ0sCLCHiE & X
B A7 72k L7z, COBMEL ) RRLEDD
757 aviiREENSZTS I a v Fy MRO/S
BICHY TR EEZOND, &5 IIBY-2/I ISR
%47\, Na' D # K18 7R % T @ %sodium green & H \» T
NatDERTLBRZEBELLLIA WREBLIDV
OsCLC-1, 2W%/R7E L7/ & S8 L 72/ % 4% TR
WICERT A EREBENT,
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AL XFRFTIAF VABRRBE®ES WV KR VB
B 3% 1K O ¥ B IR AT

AOGEE, &0, JIg@Ek, EEIEBIE, I
MR, HMEZ, =, #lExR ((akk-
Kby &, 2Hh 3 SDNAHF, EBF -t ¥ —)

75 AF F ORI 4 2B EE W 2% R
ETH. VHNVKYBOERIL, BERMERNOREF
KoMK, Bhwm%, 7I/BRAEHZEICBVWTEE
THb. Facld, VEY L~ BERLI-HABELZY
NI BOREEHEFREOBITLY, 2-FFV VIV
) v TERE R (OMT) & VIV R v Bk % #ik
T5TH VKR VBRE%AE (DCT) I —F352 04 X
FRAFEBEFERELTCEL. 4H, Sh6DF VI8
B4+ XV OO FERCMETLIZLEZRM LD
THET 5. “C-F F W OFEEEL AV 728X EHHE T
3, FFFOEEERICH T A KmfE130.042 mM (OMT) &
0°0.23 mM (DCT) T&H »7z. 4§12, OMTD 4 FH ok
BT AKmiEIZ Y ¥ TERICH T A KmfE 12 BTy
K <, LARTIC B SRRk 2 v CTHllE S 72 KmfE IR
WL DTHolz. 5FT, ERALEPIITAFH OB
B AERENICHET 2WMERIFETLEAIEERD
NTED, SEOFHRIZOMTH 5 W IZDCTH F ¥4 1
FEMSE A AL L THOBELIAZLERELTWA,
OMTR UDCTOABEEX L NI T 5728, Y HaA X
FRFETTA VO EEDTNDE, A7) —= T
DFER, OMTHK UDCT:RIZ TR 2 R
HMTAZENTELDOT, FORFBICEHL TOHET
LA5FETH 5.
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Py EOOYEREDOT I VKR U EEEEE O L
ZH ORI

O ZER, O, JIE@EEK, =i, Il
EFR (aKkE - g, YE -l Ery )

Py EO I VIEENBNADP-7 Y v 7 T HA
LEIC HEW TIX, ERMICBVWTKRAPDCO, %+ F
FUMBORT —kE% L7, EREICRY K. Xk
WC, VIR L CHEE R B AR AR & %
L, MREBEEEIT). COXI %)y ITHR+FHo
FERE O B kAR AL ISR O B 8 % 7] 5 Sk (kD AL 1Y 72 ff
fTbh T3S, ZORETOEHEIfThh TV
VW, RAIINS OMEEKOFEHL ALY ET LY
BRAEY ¥ /37 BODNARIEREH L, FBIEZFHIL
SR D, R D D IS R R I 5
BH4AZL#RHLTEN 40, ThODES VX
AR TRESE, VAV —LA~NOBE#HERZHVT
BB OBITEITo7:. ZORE, ThODES V3
2EI2-F XV TNV IVEY) v TS B VIEY
ANVE VR EREHEEEND L) 2 EEHRER 2O
Bk r b2 WO kol F, UL X
AF LB I OREBRDIER XL, b
DRERIY, BONIDNAD I — FTBES V87 H
BC AR ERHENOBMAERTH L Z LAHMFESIN
5. B, BEHGLTHWEY VS E LRIV TORY
DRI HIT-oTBY, bbETHETHLTFETDH 5.
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AlliftE T 2 F 28T 5 ) ¥ TR WHRE O F Y
HREZ?, KT, Stekelenburg Anton®, Delhaize
Emmanuel’, RyanPeter R> ('K - bt - x4 1k, 2H &
FRTIRE L - $FBIAF 78 B, 3Division of Plant Industry,
CSIRO, Australia)

— B THE (Al]) D AR DR EBIERHET L F
ES8(AUA:ME) . ETS(AlfiT ) 2 AV T, ET8ICBWVTD
HRBO LN BRI v TERSWOAVLEFEMEIC DOV T
Bt 24T o 72, EHWICER LEWED S B, YN
L7234 FBRmEx +0 I8k L2 %, 100uMOF 88
Ji. 5% (La, Pr, Eu, Gd, Tb, Er, Yb) % & £0.2mMCaCl, /K & i
(pH4.3) THLE %477 o7& T 5, ET8IZHB\» TES8D
5-50f D) v THEOFWHSEED LNz, D) BEEIC
VOB MEDS o TmEr e FIWVWT, & 5 IZEEM 4 4
BEMNLBRE T 2o R, AMLEIZL D5 Ik
N2y THSWMEEXBLTVEIENREN, LA
Ho X L% LTY ¥ TEEIFW STV 5 I EEMAR
BE iz, 510, AlittERED R7% 2 MFE B{ERHE 2
LAF DR & o TH L 7zF3MAR DR &% F v 7= AT 12
X0, AlfifPEAE & Erif Bt ) o~ TEESUARE O 53 BEHS—3K
LTWAZ EehmREn, UEoRiE, ErifE®) I
B L BE DS B F AR R T A Z L 2B T
%o BIFFRIE. AISNDOTERICE Y V) ¥ TEG WO FHE
XNBTLERLZEILOTOMETH 5, RAFFRICE
D 4t%. BRBIUA N =X LOBHLETTLIH7
D, HTBETEOFHEI R I N,
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TNy ARBEINRCHERENZ2EETO/ 0—=
¥ 7L BB R AT

e 4 KFFT, IUA¥ETF?, LIEX—2, HEEAKR, B
AT (AR, 2RI - B AR

INETRTIVI = o (A)TIFHEEEO—D L LT, ]
WY v ITEERE LA FL— T 5, BREE#ERE
FR#/INFEDETS (AlfittE) LES8 (AUKRZM) X1 »
TERIH I B BEFEALIDT R R > TWb, FA L
ET8EES8Z W7 FF 7 ¥ a yEEIZL D, Al
INFZ R B 72 cDNA (ATS1, aluminum-tolerant specific)
P HEE 7, ) —F kI X DATSIIZETSIZ 3\ TESS
T LBOREFEZRL, FNIZAIOFE L IR
BB THEI L, E5HICCORIAVEMRICEHERENTH S
CEDHLNE R oTz, T ALY L R SE D
b FNEFNBIETF I — FHEIBODCDNA % BiE L B f#T
BT o8, MEFBICBVWTHEEOERE, 73 /BRIC
LOREICEVYH DI EATRENT, ATSIY V%7
DBEBETHSPICTALD, ATSIZ A A EEZHR L
2o BAEKRA RCBVTIZARLEIIC X %) » TEEREIE
HOLNZVDIIH L, ATSIDTE A & TlXALE
BRWL) VITBEHAIREI S ZEPHELNE R o T,
PLEDKERMNS . ATSIIZ Y » TEe A I 53 2t
EFMBALITH B Z ENFRENT, BIFE, 77U h U R
AT OVIR B O BIZFRIR 2 VW TATS1% /87
W)Y ITBEF XY RNVTHENE ) PBRETHFHTH S,

laJ12
FERERBONFRECIH BB NP LETH S
FHBAF, mEER, kHHF, aREE (Bt
FHFFERT - h%ﬂ%ﬁn%/9~2ﬁﬁﬁﬂﬁi-
EY, KBRS - B - B - EWRE)

&Kﬁi%ﬁﬁ%*ﬁt#yaﬁ%mﬁmﬂmfu‘
T2 MNIFVVIHRE LR EREOFES - LAk
CEoTHIEhTwb, BIREmRENE., KA E MR
MHIRINEL 7 4 b 7 T s (Pfr) OFFFEE OWH IS L
THE, HFESN 2, BREARBIICIC L 2RE %%
FTHBY, RETTHLCBREDLL pME D BENEFH
%, MERFEh, BuwlELET 5, tLiéEWEﬁﬁﬁ
ZERRICIE, MR Z A L CCa* DR AH SN B,

FEIEREONFRIE. ML Ca®-ATPase D4FRAY
FHEHIT ) 20 ¥ YBIZIZHE S 13, PEIATPaseD [HE
KN+ ¥ VB, H'-ATPase® FHEHIDCCD, DES, B3t
FICCCPIZ & » TIBRERFNICHE SN, MRER R
BIHAEELTFHEL, pH5.50 L { ZpH7.0DBEWH T
%ﬁ%ﬁ%tﬁ@ﬁ*%fﬂgL‘é;%éﬁmﬁk
LEERBOFERIIOVWTHNR, Tz, FEROLM
TCEEMZHIE L, HEREI % RAkd o 72, PEAHAE
L. 7220kl/mol (-210mV) Lh EOHERE) I ASFFAET
L, BRERBOXFTREIRI 5 LR L.
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%% Chlamydomonas reinhardtii \2 B\ AFHR %=1 -
Vv 2 X7 VEAF FMRE®ETR T A X5 - €D
HizonT

MEHME, mMARR, HEEL, REA, BEX

A, AREER?, dertR—', REKA (5 Kk -
HARZE A K- #H)

753 FEFRIGOBR-5EF VY L LTZORF
HMEFEHEE o T d, RBEFOEE - BEAGBEIIB,
T, cAMPRHEH D ZI R RIZT LOHEDDH L, Lo L
THDOY T FIVEEBRBICHE L CTERANDERTHLLE
2B, BAZIINFTTOHET, 2793 FEFROTSBT
4% F—ERIEFCPKIZ B, EHICZDIEEERTICE
T, ESTZ7 0 — Y DT — ¥ XN— ARED HCPKI1 & R
DEVEBIEFCPK2%2 1572, T 5 DBEIETFIX, NEMRHEIC
A2V X2 LAF PRGN AA Y, CRWRAICT T
A UFF—EPEHEAEOMBRFAL %% D, PKA-PKGEEH
WHANE D ORIZEFTHoe /—HF 70y FTIERA
BIEFED7 T I FEFAMBEATRHRAL TSI LAD
Mol CPKUZDWT, HifkEEHRL, 773 FEF AR
EHBPTOY LAY 70y b R{To R, CPKIEAS
NBENY FRH 5Nz, &5 IZCPKI1Z KB # TFLAGX 7
FFRAAOMAMIEAR L LTRIAZE, 20 VB
EHZHE L. CPKIOMAWRZ BHEIXI 7T A v %
F—EO—EMEEZIIHLTY VEBLEEEZRF->TWn5 Z
Ebhol, FPKAOHEHA (PKI) Tid) v EILEHE
PHEIN 2o, ¥V T4 F2RELLTHY
AT VBRI Loz &, cGMPORIIIC
T oTY) VBLEEDS LR L7722 & E¥H S, CPKIAPKGT
& B AR ATRIE Sz, A BAEY TOPKGOHE IE K
MOLDTH 5,
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KABEER L — 7L 0O RFALEERICBIT APKA
M DAL

ANETF, EHEER, EL&EX, BEAAN, ®E
i&gmﬁﬂZOWﬁk%-aﬁﬂ%m%ﬂJWﬁ

-7 VSRR T 5 - TEREEAL, KBS
BHAITH) EW T, FTREENICHIICIRE L7 ERE
M aEansd, Fx DMEE T, 21— 7 L D AMPKFF
Wro54 ¥+ —E(PKA) O 71—y b2 a—
FLTWAEPK2% [FE L= %, & 2 TidZ DEPK2iEM
PHEHCTED L) BT 2002 BHT L7201,
AR IR L BRI R EZT o720 ¥ YNV EDWE
MW & L. EPR2ICx T APk E AW iR o
PKATEMZHIE L 720 —FH. FRENITCAMPR HEH
PKIZ M., V) VEBALBREENOR LR L, £
DFER, EPR2II TR TOMBEH cCEFEWREEZ R
3 —7 T, cAMPR K O FEHEZ AL IZEdmunds © DR L
72cAMPO#EH ) XA TOREELEEULTBY, H
FEIRIZEE I & A IEHEILO T REM S 5V IdHIFE BB AT IC
EMEATHEINY 2 EEIHRRE SN (PO SREEME T
E— 7B OLN), E512, MR EMEDPKARE
KEMAAL, - VLFOEEEEICEELE5EZ2SZ
Ebh Y, EPK2OT 5 D5 ARIE S iz,

*Kiriyama,H., & Nanmori,T. et al. (1999) FEBS Lett. 450,
95-100
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a4 X+ X+ MAPKK,AtMEK1 DiEHALIZDOWT
ME AN, BEHEERY? fHRKF? MKk - B%#H
%, MK - R)

MAPK # A4 — FIZLTOEBERH BV THRES
N, MIBOBERPA P AREICBWTEELZE*#F
DT ENFHSLNTWAS, MAPKK 37D EfiiEEZETH 5
MAPKKK |2 & ) YEL E NiEHALT 245, T~
BERALERAZ (X Bh ) 12 B V> TIZ SxxxS/T & W 9 BLFIAMREAE &
NTWVBDIZH L, HY T SITxxxxxST L WH D LE
ZABRVIPREINTEY, ZOHEEILETCHBATO
BENOVTIEARHEL HAASV, £ TYHA XF XS
@ MAPKK T3 5 AtMEK1 % Fi\WTZDiEHIL##EIco
WTHRE L7 AIMEKL 132D Y ELEFIIZB VT
T(218)xS (220)xxxS(224) E WIHIEFZHLTEH, Z
NEFNW2AFTOLY) VRPFALA = Vv EBEE T LVY IV
BRECERL-ZEAIERILLZFORETH S
ATMPK4 DAV A=Y ROFO v Y RBREFERNIC) ¥
BitL7ze $728FHDA LA VRERERT20%FH
D) VEREEZT I UREICBRLLEREKEHW
AL, 28 BHOAL A=V EBENEDY VB
END T ENREENT, T 72 AMEK] 28R 128
T 55K % W CHEWMIFLICIEE T 5 AIMEK] % fEil
B L ZDEHERE Lz, ZOKE, AMEK] 35E,
gf}ﬁgvﬁﬁzbvxu;hﬁﬁ%?é:kﬁ%%
N IR 1w

1aK04
75 3 FEF AMAPF + — BIEHRIEZER D BT

BATE, WAM, WRE-, REEAM, WIH
B, FHEEE' (UAK - TR

UL XFRXFT I LAERRPA AESTIEHR LD, &
LY OMAPF F — CIERIZER I BT EL O 2 2 EE
WHERELZRTHY ., L~V TOHIEZDEEE DR
ISR EEICDLDMENLETH S, HEMFLTERE Y
73 FEFRIZ, BEESTHENRL Y /470727 b3S
EITH CTEREFERIERL2OH ), L) B2 LERK
FEEWETVEYRE LTEEZ2EDTWS, K4 I3HE
WM B A AEREEROEBEH S 22T 5
7202, 793 FEFADEMAPF F— EERIEERD
S BEERIT R T o T 5,

ESTHAT L ) 7 5 3 FEF ADMAPF* F — PHHFEE
FIEERE L 22w RN SN, B4 1ZZ2DH B2
M o&E 70— (CrMPKI, CrMPK2) D&Y
ERELZ, ZOHER, WTFNOTEYRI CREEREM Y A
T 52 L. CrMPKI % % HE ) o Hi K 1 58 H IMAP ¥
F — FATMPK4, NTF3\ZPL L. CrMPK2I3 &S HEW 2
P OEBEGEFVE 2V EZHLPIC L, T/2HD
MAP¥+—+¥ 7+ A7 7% —VYOEERFNbHEEL., B
FEHOREEED TV D,

BE. B0 O MAP ¥+ — YHFERETF O & Ex
RFIREXITI L L DT, ZORBELTHLNICTALLD
2y (1) 7 FURTIC L ARBRHOREE, 2)RIZTFE
AMEIZ X 2 RBRBO@EHT, Q) PilEx H\7zinvivoTD )
VLR BELOBIT Z DO TV 5,
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27 9 3 N ACDPKA# [ &5 F D H#E & fEHr
MRE !, IHEE, FEEE T (LK - Swmf-
T A )

7 9 3 FEF A (Chlamydomonas reinhardtii) (X% HY
R EER DS R B 7 Vi T B, ESTL
) AEROERPSETNVEY E LTOEEEE T
Bhh, MBHNERIZEROMEIHIVEATHE
v, FAE, MBEABRGECBVWTEELRBRE L FD
Ca*t7usrA 3 F—FPLOBEREHEALLIZT S0
12, ¢cDNAF 4 7 ) % 5 CDPK (Ca*-dependent protein
kinase) # [Fl &% ¥ (CrCDPK1) D&fE /70— ¥ %
L, &Ry ZHRE L7,

CLUSTAL W R # 7 12 X V), CrCDPKI &z F i
Chlamydomonas/& D #$RE/BH 22 CDPK (Z749233) & f#%iC
SEER, ¥F—EHEBTR%DE—-MERLE. Ly
L, NKWRlOTERBOBEIRKES R D720, £
LABREEROLHE SN, BIE, ) YBMLEEOR
ERITO LIS, WY - IRV VRN, BEERE
DEMEEEZBELT, MRBATORERHALZEDTY
5. %7, Thobtid®R%e %50 CDPK MHFE®RIEF
(CrCDPK2) %7zl L7z, TOCDPKICEAL T
RO 24T o TV 5.

1aK06
EAVYFRTFrOANVEY 2) YIKER-Ta T A
v FF — ¥ OB
HEXE (dbiEEK - KR

CCaMKit. CERBICEMO Y = LHEAMDH 2 4
WY LEESRAAL V2B OMWICEEDOANVEY 1Y)
VIREM T T A ¥ F—¥ThH B, CCaMKIFHEY T
BIEL R ENT WA ZDORERICOWTIIAE 2 S8
%\, A, XYY H %R T4 (Physcomitrella patens)
A5 B L 7-CCaMK#{ZF (PCCaMK) 22T, AAL
ZH, EEHZENBEOREEZAAT, KBETEBZ
F,ANVET2) 77— A2 R L /-PC-
CaMK (X, X7 F F#'H (PLSRTLSVAAKK) (2%} L T
FFr—VCiEHERL, HEEREAINVTITL - ANVET LY
WCEDFELLER L, PCCaMKIZANET 2Y) VIE
FETTAHNY Y AMEFNETDY) YBILER L2, Z
NEANET 2) VORI & Y HEZ N/, PCCaMK
DANY T LMEFEHETY YBBILIC X 2ASEBELHS
P HH, RKUHE, FEEC) YBILLBEED
RT7F FREEZICHTE2FF—EBEEERARXLEZA, H
Y B L L7-PCCaMKD AN T L - HIVET 2] ¥
REEERERLEO D O L HRTE LR L7,
PCCaMK ® =B Z B E #BH S T 572012, 7/ A
BEFOEIZXF VI VICHhF <A ¥ Vit EETF2FEA
L. Ppatens D70+ 77 A MZEALDHG418T %
WLz RRERTIR, BONLREAERED D B, PC-
CaMKB{ZE F A5 EE & LT\ 7-PCOSEDIRATRE R I D\
THET 5,
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SILFLBHBICRER] T AN Yy A KESE ST T A
YEFF— DB

BxHET', KRTRA, BEF—I (X - k-
EWFFE)

SFALEFEBICKE L CHILT 5, FRXIEMEED
H*-ATPase DCEK % V) VEEILT 5 Z &I & o THEAL L,
TO b B ERETAIEPHLNICEoTWE, &
O7a b IR A Y 5~ 4 S ADBEENM %’
&, [ILBAFLOEES & 25, o7 a b i
Uy EFF—ERHERR A NVEY 2 CEHFICH
EINDLT LS, ZOBREERICH VY 7 LKEH
DTATA ¥ F—EXOEENEZ LN, —FH, &
i, COHERCEROOYBREEZES , FEAIEHKL
L Tphotl & phot22SBE 5-§ 5 & & AR S L7z, photlidFH
BHICRELTHANS Y LADOBE LR A5 &R T
PHREINTBY, LEORKRIIZ OBEREERICH IV
DZAﬁﬁﬁmyVﬂﬁg*f—ﬁﬁﬁ%Téﬂﬁﬁ%
/j_‘_\‘ TV‘Z)Q

AE]ETIEY 7~ AFLOMRY O AV 7 AR /
ANEY 2 VIEKEHSY 37 BEFF — ¥ (CDPK) D
sU—= U7 ETV, FICILIMRBICSEICEEL TV
LL5DIZEB L, FREFNOEACENEE, AV T L
KA, BEBMLZHAR, & 512, HAESEREORITZ
EDOTBY), FOBERIIODVWTHHRETAFETDH S,
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YOA4XFAFDHANY I LEEESSY 37 E AtCBL2
LHEMEHT ALY VNI EF I — LEEOBRIT
HEE, EHEFE, KLUE, HEEE, FTHHE,
MRE, EFE (SREWRBFEEMKFERKE -
BIETFHEHEL Y 5 )

YO XFAFDY R EFF—FPASRLEZH VY
v LKEEY 3 E (CBL) LMHEEHTA—BD7 7
3Y— (PKS773IY—) IZ9EENhB, BilzbidTh
3 TIZ, BEfFtwo-hybridiE i & 1, AtSRIZSHEEDCBLD
9 b AtCBL2 L HEMICHEMEHAT AL, MED
MRNADEFEF KL Lo THFE SN L L2 WE L2
4, AtSR1 & AtCBL2AYAEKRN CTHENER T 2 W%
WE L7, 512, AtSRlI DO F F — EiEH TS 5
AtCBL2E IV A DBEIZ DWW T DB 21T 2 720

6FDPKS 7 7 I — % )37 B L AtCBL2 & DM EAE
RAoisREMN% | B two-hybrid % VW THE LA, %
DFEFR, 6fEDH TASRIAAICBL2 & & 5k < HEEH
L7ze TNHDBIETORBLREHA, ZMMIC—3KL
TWABDPERELIZEZ A, AtSRI, AtSRIDmRNA7ZT
PRI E L TERETHEN LA, £/, 70E—% —
GUSH A FBIZFH#EALLREEREDOBEN TS,
AtSRI. AtSRI1E b IZELEKOMBTRIEL TWAB I A
mENTz,

NE 2074 VARBRIZE D, ##Z ASR1 ¥ /%
I BREEIE, TDASRIY VN7 BIR, =R Y
T ARG ZEZICHEVEDY) YEBALEEE R L, B
£, 20 YBALEEICH T HACBL2R A IV T A
DEEIZOWTHEITHFTH 5,
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The ”Osmosensing” Histidine Kinases of Escherichia coli,
KdpD and EnvZ, Detect Both Osmotic and Cold Signals
TR3E B X", AFAY, HELR (BFRK- XV
FA—EBEVRAFGET b —, 2REH, BEKX-
#)

Osmolality and temperature affect the physical properties of
biological membranes, and, by so doing, might regulate the ac-
tivity of membrane proteins. To get insights into the role of the
osmosensors of Escherichia coli, KdpD and EnvZ, in the os-
motic and temperature signaling, we analyzed kdpD™ and envZ
mutants using the DNA microarray technique. In wild-type
cells, about 200 genes were induced by hyper-osmotic stress,
another set of about 200 genes was induced by cold stress, and
25 genes were induced by both kinds of stress. Inactivation of
either kdpD or envZ suppressed the induction of about 50
genes, of which 20 genes appeared to be under control of both
kinases. These results suggest that KdpD and EnvZ detect both
osmotic and cold signals, and that there is an as yet unidentified
sensor(s) that regulates the gene expression in response to 0s-
motic and cold stress in E. coli.

1aK10

T ¥ BE Synechocystis sp. strain PCC 6803 (2 B} 5 < ~
HUBZEIEbALAFY v FF—F

IniE RN, @EM', SLHEM! Maitrayee PakrasiZ,
/NN SE 5, Himadri Pakrasi? (& B K - £¥ 5 Fio
EMEtLry—, 20y bk EY)

J ¥ Synechocystis sp. strain PCC 6803 (281} 5 < ~
HVEEEII mtCAB A R0 |2k ha—FERTH
n., BHFRO~ YTV BEMEVSEIGRIZTFRBEOS
BRI S, A 13ET. ¥7) FHED uxAB EIEF
D EFICmntCAB A ROy DT OE— ¥ —$EB %A L
7- DNA % BPAEMRMBICEA L, KIBE~ V7 Y IZI0E
L TRET 5 EMk Pmnt:lux Z/E8 L7z, KIZ, Tn7 b
SUARYVERHVTEB Y/ LADIARAIFIFIATT
J—i27u9 47 c=a—VighEEF2 5 v FLIHE
AL, BIEFHRERSA 75— %28 Lk, ShEH
W Pmnt:lux TR EEBR L, BEO~Y TV BEOR
HWETHRETHLEEMZ 2B, 2O 2/IZTES
HHROL vy H—ThHArLAFI vy FF—F¥ha— 7
5 slr0640 \CEBRP A > TWA I N Gh ol &5
12, SIr0640 ¥ > 73 7 B IR E 575 S S, 205 FH
DERFI HREN) VEBLENE Z EbRBE I NI,
LLEDKERIZ, T EIZBITAY U F VRO R
IS HERPES L TCWE I LERTOIDTH
3
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Membrane-bound Histidine Kinase Hik33 Is a Bifunctional
Sensor Involved in Perception of Osmostress and Cold in
Synechocystis sp. PCC 6803
= LA, R, siAAR, NELK (Ef4E
E2TE

Hyperosmotic conditions impose stress to living organisms,
thus cells should sense the stress to promote processes of re-
sponse and acclimation to osmotic up-shock. Using DNA
microarray system, we identified a membrane-bound histidine
kinase Hik33 as a osmosensor in Synechocystis sp. PCC 6803.
By comparison with genome-wide gene transcription patterns
between wild-type and Hik33-mutant cells, we found that
Hik33 governed the expression of 3/4 of all osmostress—induci-
ble genes, but did not regulate particular classes of genes. Ki-
netics of Hik33-regulated gene expression suggested that
Hik33 is a primary osmosensor in Synechocystis. Since Hik33
has been identified as a cold sensor, we concluded that Hik33 is
a bifunctional sensor involved in the perception of osmostress
and cold signals. Genes regulated by Hik33 under osmotic and
cold conditions were different from each other except for a few
genes, suggesting distinct modes of Hik33 function in osmos-
tress and cold responses.

1aL01

£ FDNaClA F L RAIZ3F T BIREIZDONWT
HpEZ!, MHEME, d5TF (0 Oh) EWf,
R K - EWEE)

FEEWTH A 2T, TEEAM  BIRRE ORSE:
KEH N LERPIHI SN, AR ERERRD
I HONTVWE, TOX) A RIIBVTHIE
AMVAZROET ZBENEZLDboTEY), 20mMEE
DONaCIPFEL THEBICAEF L, 50mMEEEICB VT
b EMBERX D50%RENHEI R ENL, T2, 4RI
FR S FMEMAE A F LA F L2 LB THIBEENS
D, WREERACEOTOLIEICINEIZEVIRE
FCM2AIENTEBIELHEEZDEL TS, WEM
A AL LTHIGNSG [RyA)] i2BWVwT, XML A
XD BETHREFENA 707 LAFEICLDHAN
LbNTWBYS, —ENRMHIEELRTMmETH 5 HAR
ICBWTCHREDBETFIHBRT L LE~vA 70T L
AEZEICIVELMZLTE T,

ZOBEAEZ ABET SEFEZIZBVTS50 mM-
NaClZ 4T\, R P ICBIBEL LR SEH I LICE
100 mMNaClliC BWTHDEFIZEN R o R % %,
DBRICBWT, BABICEET A4+ v EREL L
DETAEADRICEE Lz, TEMBEIZLED R0
BT ABEFIIOVWTIHET 5,

.
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YaA X FRXFOTAY v RIBRIBEREDBEN
W E?, BHEEL, EBRBE, mEKE, B
T2, B —HE (o R U, CHEB - MY ST,
37 ) LR, 493 SDNAHF)

% OFERYYS, EhE, RIRRE, KRR &R
AMLAIZRELTHBENICTa) Y 2FE/TE, Zh
FTICTO) oML LT, BEREORE, ¥
BORE, HHEBEOKRE, MlaBEOMmIL, & HE S
NTWVs, WEAPLVAZEHFTTE, 70 vidBdIC
TNVY I VEBREBRENALTERSINS, —F, AMLR
WEBEENLETO) Y RERHIITEENE, ZDL
I, BEMWICBTARNETTY YLV, A
A, DBR, HAVIEEERICIoTHESINS Z LA°
bhroTWb, AFETIE, 70V V5 RDHEER
DRIBEFAK (erdS) 04 XF XFDT-DNAY 75
AVvHOEEELTTO) Y OBERITICO bWz, 20
HEB erdSERAINENICEZ-TO0) VI LTE
WEREMERLAL, 2F ), BERM O X F X5
F oK EELZZTLVIOMMU TOBETST) V%
527258 TH, erddSERBIELVERBEELZRL
7z 70 VI, YDA L AMBESOBRETEE
LS AR RTLEBEC, ZOBEOERIIEEICL -
TREDEE»5 252 EVFHLNII ko7,
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Glucosylglycerol Protects Synechocystis Cells against Salt
Stress during Cell Division

Ali Ferjani'?, Laszlo Mustardy', Ronan Sulpice', Kay
Marin®, Martin Hagemann®, Norio Murata'? ('National
Institute for Basic Biology, “Graduate University for
Advanced Studies, *Rostock University)

Synechocystis sp PCC 6803 accumulates glucosylglycerol
(GG) which enables it to tolerate up to 1.2 M NaCl. Although
the regulation of expression of the ggpS gene which encodes
the key enzyme of GG synthesis has been intensively investi-
gated, the protective role of GG remains poorly understood. We
investigated by electron microscopy the tolerance to salt stress
of wild-type (WT) and ggpS mutant cells. The salt stress due
to 0.45 M NaCl did not significantly affect the growth of WT
cells. In ggpS mutant cells, the salt stress inhibited the cell divi-
sion and increased the cell size. External supplementation of
GG protected the mutant cells against salt stress and restored
both cell division and cell size. This study may suggest that the
GG accumulation is involved in the proper function of the cell-
dividing machinery under salt stress conditions.
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I 7 {EY) OMn-SODIEME % b Dgerminkk ¥ » 757 B D
HAMLRAGE

PHER, EHRE, EETRA, HERLE (BB
K- BRE - £PRE)

YRR CREFE A V2 F T4 (Barbula unguiculata)
25 @S TRE L7-MSMn-SOD (BuGLP) (%, ¥
RANEL BT Agerminkk ¥ /827 H (GLP) D12 T
& o7z, germinPGLPOAEBBREIC OV TIEH T VS
PR o T\, I T, A% TiZBuGLPOSODIE
HEEIZLUBITICE VGLPO A FEEREZ B S 22T 5
CEEHBE L7

HEF EBuGLPOZEH L NV 2 X7 6E, mRNAE X
AEHICE L, F NI EBIBEEBPICL 1TSS
ol RIZ, HBAMNLVATOEE Y R, BEOWH
L BRI EIRE ONaCl% 7 L TBuGLPD B E % X
720 BEEAH TIIBuGLPD KRS XML BE A & fiF B L C
R#EWHICHEH L, BuGLPmRNAR S EICERE L7, &
EHRPCIIHLGPOR BB ~NDBEHRIZIILEALROGN
3, BuGLPmRNADER b Ve rolze ThHDOZ ER
5BuGLPIZMIFIBE D B ICEE 2 &B 2R LTWA T
LR EINTz, T, EHBRELXERT A8 32— |
REMWIHRINT B L7 ORI BEOBERITEZ 5 h ol
A5, mRNARIZEA L72e & OmRNAD HA O LR
BEHRITHTH LA, NFa— ML) ERLEEERE
7 5BuGLPASEEE LK # % 425 L. BuGLP & i 1 BE D #E
AL DB %Y, BuGLPOZALAH R b7z Tl 7%
W R S A,
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Atriplex gmeliniFi & ONa*/H*' 7 ¥ F K — ¥ — B T&
AL & 54 2O EHHEIL

AHE', #F7T, PEKRE, ¥ELT, EHRB,
M, dtRZAY, BINEE (WY TEM%
Fr, 2EEALE - T4 7H A TV R 2aBK - BE
B, *TE#K - %)

WY O EERRE X, NaV/H' 7 Y F R -7 =12k B
Na‘{f & ¥ DB~ ORER, NXF4 4 Y EOHEEBEHED
ERICLIREEREV DS, BART Vv FR—%—1F
AR T 5 BT, WY Atriplex gmeliniH 3k DNa'/
H'7 ¥ FR— % —BIETF (AgNHXI) % B A L 72 B ik
4 3% 10RBEH Lze TS D%MA(T2) D v 547
DHR. 1T —DBRIEFERETHOEAIEON
2o SOEKIZDOWTD ) HF V5 TH2KbDEEEEY
. Yz AY VM CTHBBENORE*HRATE ), ¥
HiEWA A DO HE LA NVA L )V BEELRAUL, 7
CFR—F—FEHREAEL-EZA, BH/THLFX L
A1) DEEDIEME R L 720 TR 5 AgNHXE
ZFEADMBERITH-01C, REEHRA L& F X
s %03MODONaCIT3IH BB L /2%, BFEDOKEHT
BREE, COMBTFIA)EIE2THATLES
7ot HEEHRA 2 I380%U LD EFERERLIZZ EH
5. AgNHXIBIZ T2 T EEHEILICES L TWwhb T &t
R ENT, BE, NIA VAR BIEFZEALLA R
EDREZIT>TVBDT, £DREEIZDWVT DR
ERLBETERETHITFETDH S,

( ABFFEIE, N4 A HEORE Co, BEfbt7uy s
PO—BE LTI TN DTH5B,)
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7 7 ¥ F 7Y ASTORIGZFIEMHEMAEREICHESES L Tw
%
EfE—!, BHEEXR (KRKE - 7V71V%—)

ANy =a—1) YeRELLERIEMIEIEET
HLEBTAZILDNTERL A ENPOIN Y Za—
VR FM)TLRAPLVARBICHEGLTWEEEZ S
nTw3, Y04 XFXFDSTOREFIEZI Ny =2 —
) U REBBORABM A MHHE T L0, YO XFXF
BV THSTOEETFATIERICES L TWADTIE %R
Wk IR TWS,

STO Bz F% B A XF XS THRERHIELLZA
D AR I N, T2, STOREZEFIZOWVT
a4 X+ X+ DDNAT A 75 1) % B> T Yeast two-
hybrid screening % 17\ >STOE{E T L HEAEH ¥ %2 |IZT
% ff~7- & T A HPPBF (H-protein promoter binding factor)
BEEFISTORGGF LHEERH 2RO LR IR
72 HPPBF:E{Z T 13 B DCHK I Myb & {= T & 1
DODNAREAHEB % > Tz, MybiEF L L -4
&% D ODNAKA Y VS BB EHEmICB VY THLEH
FRINTWTERERAGHHT L L TEHIRESNT
B, HPPBF) it &M ICB S35 2 L AR E iz,

1aL.07

Y Bh ¥ & H F 1% D & "NhaP ¥ 4 7'Na'/H'7 ~ F
R— 4 —OMitEE T ~ ¥ (A. halophytica) H> b O B &
ZFOMYE

Rungaroon Waditee!, H H.¥F &2, #4f R Z 4/, Aran
Incharoensakdi®, i E1# 25, HE M, HFEMEE (%4
WK -HBEW, 2EBmA - BT b2, 3TEKR - E-
EE ‘oo ok B AL SEEREE
At * GRE)

Na'/H*7 v F R — % — 1%, Na* DM~ D& & H
L. MEPIAER, pHORSICEES T AEELEHE L&
AbNTWVE, TR, WEABEOT v FR—-% —
(AINHX1) 125 & &, MREREOT v F R -y — LB
b N % BILT (sosl) DS H B S HL7zo Synechocystis PCC
6803121, A% L H5TEEDONaVH'7 » F R — ¥ — ik
ZFVFELET AN, FTLld, 2oHIHEY, B, N2
7T DbDLMENDE VNaPENa/H 7 ¥~ F R —
¥ — DALY B (synnhaP) & & % B\ L 72 (Plant Phys-
iol., 125,437-446 (2000)). ¥ 7=, fif¥EMES » #%> 5 NhaP
¥ 4 INa'H'7 ¥ F R — ¥ —@IGF (apnhaP) % BLl | 7-
(J. Biol. Chem 276, 36931-36938 (2001)), ApNhaP ik
I H DO /RIEMEHHE L T, 02MNaCIT b 4H L, Na'/H'
EULIB ORBEFEEx D, Lard 2ok, pHS-
IDJLVEiIF TRV MEZ /R L7z, ApNhaPi3SynNhaP & i
%D, BN /HRZHEMEL b o TV 72, ApNhaPD A
VRIS TAT IV BEE, BLXUOMRuY—-%
TFIWIZOWTHRETL/ZDT, INLHDFERICOVTH
H¥ 3,
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fif 35 1% 5 > ¥ (A. halophytica) DNapAFINa*/H' 7 » F
K= —DOHEHLZTONE

Nuchanat Wutipraditkul!, H ¥ &2, 1 RZ N7,
Rungaroon Waditee*, &if& 8k F!, ®iE1E 25, B HM°,
EERE (BEB KK - EGR - AMER, 2AK
K-BT-fb%, 3FEK- ¥ - ERE ‘BEK- &
&0, CRERIEN - GR 2)

YA BHERET COEFTTA7-0121E, Na Dl
ANDRAHE L, FEBENDEEVEETH 5.
Na'/H'7 v FHE— ¥ —RIhHICESTAEELERE
EEZLNTWS, A RINaYH'T ¥ F R — % — 398
BICHBTEBLEFEZ TWh, 1) NhaA, 2) NhaB, 3)
ChaA, 4) NhaP, NHX1, SOS1, NHE1, 5) Sod2/Nhal, 6)
NapA. 7) Phasystem, 8) NhaC, 9) NhaD, 4 X3 TiZ
NhaPEINa'/H* 7 ~ F ;K — ¥ — % Synechocystis PCC 6803
(Plant Physiol., 125, 437-446 (2000)) # X U'A. halo-
phytica (J. Biol. Chem 276, 36931-36938 (2001)) 7* & Hi
BELTWwD, 22T, 40, WiEET ~ ED 5NapAH!
TryFR——FEEL, TOFTFHEERICOVTRE
$ 52 L2 L7206 A halophytica?® 52583 DNapAKl 7 ~
FR—F—2HELL, COTVFR—F—DHEAIL
AR 5N FE, Na/H' K PLiTH O # g%, B
IR Y —FEFNIZOVWTHET S,
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Y VEIFXVY TP RIETEATIEF TS
ADIE - iR - EIERA ML ALE

H LB &', FEABLF2, Rungaroon Waditee?, H H13%

|, BEER, BERE (&8 K- B2 - 1LF,
2BIRK - RARE, PRALKRE - B - o H A4

QY VEI)IFFIUHFF—FIX, T EXRFL TN
T NI T ABETHBONRI A VERDOF—T
FA LD TV, B, BLOKBEOBKEIZD
) VBHAEBENZORDEMEST S, LAL, 3 ¥
E/AF V-, THFFRL ea2BIIBVWTOA
BEERLTWS, 40, 7THAFROETI LYY IHsa
VYEIFAFRISF—CEETFEHEEL, 20570
BIZOWTKE L, 2 Y E2FF V7S —ERIZF
AT VLYY DDNT A 75 1) —Hh HPCRETHMEE L
Too WAMEL 725 BIZF ZpeT X2 ¥ — ICHARA, KIFHE
TRBEIEHB, BELIEEIER Lz, BELA-aY)
VEI ARV —ERBEFETIEFSVRAICEAL
LR 2 EE Lz, T2, ALy Y TDa))
VEIFF U F—EBERYALAYTIUTFR FFe Fuy
F—EOWBIZEFA2T I N7V RICHEA LB EGR
WA IELE L a2V Y E/AF V7S —F¥ IR, 7Y
F7AYADELLHIRIZBVWTORE SNz, X7 A
VEREIE, 3V EBRMTAEEEHEMLZ, hb
HEERMEY O - Bk - BRSO X b L AT At
MHIZDOWTHE L7z,
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7RI VHADIY) YEI A XV —EEEFD
HEELIEANLRAIZRELLERY L V&K
BEEB, APHEAN, BRBR, NEFHEE, B
w2, BERE (LK REW, 2% AK-BT -
L)

Amaranthus (3B R L fEFFE L TRIH SN TW A RFIE
DCHEWITH 5o A.tricoloriEIEAME < B A E D i A
Kk, PRATEE, EELFRREEETS L) ICRL, EA
iF, FRLFVBMEZOZ7OO 7 1 VERIZ, TFOBHD
B%THbHH, COIBURAALERE L, FRDEHMDHK40% &
BWEEE DO b4 Z B3 & A2 L7z (Plant Cell Physiol.
40, 668-674 (1999)), F7z, WA ML AZMZ B L, X
Y4 EBRBEECESTAEEZONTWAOY YE)
FFIHFF—ERFEEINDLLLDBIT, XFA Y OEE
BRONDEZEEHRE L, 40, T¥F yHADIY
CE)FF VS F—EDDNAB LU Y =/ I v ZDNA
PHBEEL, BEAMLAICEBAY VY E)2FFIFF—F
BIEFORBENRY A Y EROBRIIOWVTRE L7,
BEERH»S, 8k - A+ T2 T8 —, BEFEEELAL,
BRE S =T T4 TV T FIVOEENTFREINT,
AV UEIAFVHFF—FPOEAEDB L UmRNADEFRE
PHETHFEENLDT, 70 75X bBLUORHEHEHR
HWZEHWT, 70E—F —HRICETHFEINL YT
FUVERFIDEET L0 E) PRELTW5S,
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BIEEYIIBIFANY A VTV Fe FFe Fay
F— ¥ OBEFH BN

B IEZEF!, Weiming Shi!, H ILE K2, ®HEEES, &
EgT (BEBRK-EaR B8 K - BT, A%
X - #AH)

B EIERERE BV 0L X, MENicS
Ny REL VEERL TS,

BEEWICBVWT, FVY R ET) 6D
2BEEDBRLICE DV AR SN, ZOEIEKEY I v E
+F -+ (CMO) 25l L, B E Ny 1~
7LVFe FFe Fa4+—+¥ (BADH) AfilfiEd 5,

FLEIZLIATIC, BADH (23 EREICBET 5 NFER
ERNVAFXF VY- ACRETIETERO2Y 4 THHF
T A LERE L, T, BETEEYTH L4+ 4
F & YNLFEFNF (Aneurolepidium chinense, Y5 Wi
¥) £, cDNATA 7Y —%/EHK L, MEHIZ~IV
TF TV —LBOMIC, FEREIIDANVFF I VA
bRE L2 VWHEOBADHBE T 7 B — =V 712K
L7 THBADHEMZETF &~V + F Y — 4 EIBADHE
BFICRBEEOMIC, e LZBREX ML AIIHT 55
BEROEVYD ), FHHEBADHBIEFDO ALY iE <
RBFUN LD L T DR SNT2, BADHD Y /87
EREAFTLFINVDINAFENRFOEDRSENI LD D
Motz

UNLFEFRFOBEGEFEABETEASE, v 7
O—7, xy Ly, HEHEYTHERI NI NTT
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Laboratory, Life Sciences Support Facility, Kennedy Space
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525, BEHEME L-RICEEES 2 KL, #
DRARDNZIZFEFT L 720 F7-. EHHESS 2505 Y
AIV T Lo TR, BEDHFEDHEL 72, 4) K
KTHEEFREAT S t‘@%iﬁ@ﬁ‘zf‘éﬁﬂlﬂ’éh% ke
2, EHEERI DL L, COYERYEKRT L LKE
MEEE N A DS, BFEEENIEB L Ao LA L,
SHRER (B 2 12555 /) 2300 EINHE SRS L
E e EB) I ER L7z Ml LEoiEEs, s mieEsicizESD
SRVEELHEZ L TWAIEFHLLIC o7 £
7o, W EDBEROBE L HCHEEH 2 ToTw
hrEZIOHND,

1a003

FHICBI 2 BEMY ORERR I3 EI2B W T
BTHILELTEETH S

EARE, BEKA, —A&iLF, T HE, EH
M—' (CRBFK - RERE, PRI KR - B2 %
WFgE R, ° o B E 6 FE AT

&

HRETICBWT, #b > FY¥EAEZ IZERHE
IR AR L, EREIE 732 O8N 2 I #45EE
FLTHET S LEICH EREERIHES L, RIZE TP
M)A o T EER#RE S &M FmIHE L7, MAE
DERETIIBITH 02 BRENEEEREREZH S H»
CTAEBT.3RTZ Y /Ay MZE D fERE N
BN ENRET, BBy FyBF2RE, &F
SR ETH, FHRET LB CTHUOER K 2 R
L7z E512, #HEIZBWT, & —F L v BUBEIHE
# (235-FYI—-FLEEER. -t Fu* 704 1L
V9 HNVKUBROTFTIFNTYTIVEE) FET.
W CLy FOBTA253E, AFSELER, FHRY
B/ NE D BRET & Mk, RO R UHR oA
NOMENBROLNT, LHrL, A—FT Y EHOMEE
FlTHhbp-run 7=/ FIEERBIIZO L) RMEER
Ehdolz, —h, EbT ¥ N34z OFREERIZ
IFLICENHIHERTWBEEZOLNTVWALZ Eh
O, TFVVEREFHNELLER. 7V /X%y MET
Blg FICHRZF L VARSIl s TBY), 72, 1g
TIZBWTT I /4 F VEEBE A UHE T 2 & SRS TR D
PHE S N7z, LEDER, FHESICB T A M/NEDH
MIIHIbD » FY3EEZITBWT, YRV E ~BEE,
I —F P UBUBERPF L U ERICEET L L
&), BRMEEBER L FET DI LARBENT,




1a004

YIHF 7 THHEMOEDH THIRKICBITAENB
TR ARIVE Y DE

EHAE, REAFT, FHEE®E, BERR, IH
52, wHEF (HERTFK -, 2HEXR)

YYH 7 THPOEDH THERICBILIENB X
UHE RV E Y DFEEOWTHRE L 72,

BECY =7 F 48 (B X Z23-48iB2E35)
DEOHNET v 7 B ICIEBEET I 77 A M S
FHEL, TNPENEZICEDLZ L 2R, 40,
ZDEIZBWT, HEHITHEY M M I TP UDB LIV
EGTADLE A, »THERZIH L, BOEHES%
FEETAHZ EZBOLMNII L SOXD) RERIZ, 37
0745 XYbBLUCH, ENERZEBEICHELT
WRHEERZRTIDTH 5,

T, HEDT ANV Y VA3 (GAy) 25, BlERY & TH
ERERET LI L, T [HTH] Fix, ZOTHD
MARICIRTHEY XL Y YAl (GA) LRVH, EL
CBWZ EPHL DI E ol SDE D REERICLD,
EHRBIIEELTBI2bNRD [HTH] BRIZ, ¥
RV YHBEE LTV AEEEITRENTZ, E5IZ3DY
VA5 bERAWT, BUMNENRETICBT A
RARBECBNZB LIZT IRV Y OEEBIZOVTH AN
7o

BHZEICL ), Y ~F 7 IO ROENERICE
FAHRBEET7 IO TFTAMNELIBENERZEDOA =X
L, BIUEKRIGICBIT2HTHERICBIIZTIN
L) R, BRI &R,

1a005
5;47*4%¥®§ﬁﬁmuﬁﬁéi—#>>@

EBER, PR, BUE, WHE=F', P
B, MEFHE (BEALFR- B3 CEFZRER

&7 A 7 4 A ( Eichhornia cressipes ) DIt (L, FI{EH
B9 O ENOENEROEHRERT, ZOEMIIEEL
Ho—RIEME ., EEOZRIEMH D 555, KHFFETIE
— KRB A TRz, EANEHELTCWAIEEE, EO
JEH 2 R RSB/ NENRE BRIL7 Y RS v
M) B EREIBMERS 2V, Lo L2ARFBIIC
WECRTE, BELICENEEERLA, COBRICE
JFBA—F 2 OREIRRE L, BIERTRD> SIEEE
fhoBRO SR IC, [EFH, EEBMBO LW, T
fil, BLUOTEETHONES —F T v EEXFANZ, [EF
TIEFEICEHVLILNLVDOF—F 2 VRO S hz)s, B
JeE Bl oD ARG TEL BT\ JE B B (MER) [CBIF A Bk
A—XT v - LNVOEABRLN, 0%, EHliOE
TRV, BATHEAPFRO b, S 512, JRIE
DTFENCHAR, EANICBWTE LW/ EOREDLR
bz, 72, FEF T LIEEDME NI S
=XV UEBATAHE, FORGTEMFLE T HHEEL
JRHAEE o072, TNOLORKRDI L, [EEEHME O LA
(M) IRIET HA—F /I8 ), ZOHFOERRE
MBEDORABREN R ), EOENEMERICHTHE S L
leEEZObNE, LEICBITAEDLENOENBED
BROEHEIZ, SEROBRFHRAETDH 5,

111

1a006

Fau ) FEAONRIHRIBET 4% 20
W5k & 537

WA, BHRE, AAME, BEFE (R
K- B - LA EHEE)

) RHE OEIE ZE, BFEBICRTLIITNEE
R E R L TR OERI (TRV' — V) ITFEESH
5, ThFIThbhbhid, FITZHFENNHEEICIEO
R EREST 5013, KEAREMCTE—F > 0Bl
DTIRASTB72012, 2 TRETNEXRTERIH
SR ThAHUREMERL 7,

FITEAMETIE, F2T)VFIEZOXRTEHRICBT
BA—FT U OWEEFHOREANEZHLPIZT L7720
12, R T B4 —F ¥ VEmEHER OBE & 1R
HTrLEDIC, F—FT ¥ (1AA) ONERBTERL
2o ZOMR, A —F T VEREBEANICL-T, FiT2
OEANBMEIIHEE SN, EHRBEM & KETRIEME 2
BORTHPHHEENT LzdoT, ENEEICL B~
FHRBOENIL, A —F ¥ VEfluxF ¥ ) TOPEET
LI EWRBEENT, T2, RIEEDBIZBIT AL
IAAE X, EJRIBMNCHE L CREHRIBME CHEEIC
BALTHIEFHOIE R o, —F, BAEBIAAR
X, REDHEM TELL, EHREATO2VWERE
oz, EbIT, RIEEMOTRY — ~iE, HBHE
DEMAIAAZ ET Z EPHLNIZ ko7, LEDOKER
1%, REDHEAICBITEXRIEROIHD, F—F
YOBMESH LV LAF—F TV LRLVDOKTIC
BETAZLEZZFL WA,

12007

29 ) OFRRORIHBIBI 5 —F v &
TF LY ORH

mEMT, WHEF, BHEME, SEFE (R
KB mbhE)

Fay) OFEFEKFICEVTRFEIELLBETR
OB (TR THEE L. £ONMNCZERIEE
(7)) 2T 5. T O REIZENKGEH
THY), SRETICA—F L UVRBIZL IR DOS
Ee TF L VESHREERNIC L 2T OREREIH
sXhTwb,

AETIE, TR ICBIFLIF—F I FL Y
DBREMPTLILEFEHEL, A—FT U FlEME
{ZFCS-IAAL L F — F ¥ VIR E R T OEER#H % 5
9 auxin-response factor (CS-ARFs), 7% & NIZZF L Vi
BR A& T & % 1-aminocyclopropane-1-carboxylate (ACC) @
ERHEEZE Y O — N ACS-ACSsDOTRIEIR T DRI % Hig
L7z, ZOER. TREROAM & SMEIIZ BT 5 CS-ARFs
DREBBICERIFD SN LD o 205, CS-ACS1IECS-
JAAT L AR, AMINC R THRITEWREREZRT Z &
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B 2R L 72, S O X, Bk
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ETH, 8CTEBRLEELBEINLR ol &
512, NBEZF % b 72% % /32 (Samsun nn) | WRKE(E
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BMbo TRl &N d o7, WRKEIZFIZ. BEEE
#30C (NEIZFHMET2v) 2520CIcH L T1-28/H
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Characterization of NtWAF, a protein that interacts specifi-
cally with wound-induced protein kinase (WIPK) from
tobacco plants

Yun-Kiam Yap', Yube Yamaguchi', Nozomu Koizumi!,
Hiroshi Sano' ('Research and Education Centre for Genetic
Information, Nara Institute of Science and Technology, Nara
630-0101, Japan)

WIPK is transcriptionally activated in response to mechani-
cal wounding and upon activation of hypersensitive response
(HR). In order to understand its roles in the above pathways,
we isolated a protein, NtWAF, which interacted with WIPK us-
ing a yeast two-hybrid system. NtWAF contained a predicted
B3 DNA binding domain at the N-terminal; however, its C-
terminal which interacted with WIPK, showed no similarity to
any known proteins. The middle region of NtWAF conferred
transactivation activity to a luciferase reporter gene. NtWAF
transcripts were also induced in response to wounding and
upon activation of HR. In addition, we observed that the N-ter-
minal and C-terminal of NtWAF interacted with each other in a
yeast two-hybrid system. Taken together, we propose that the
interaction of WIPK-NtWAF as well as the interaction of dif-
ferent domains within a NtWAF protein or between two Nt-
WAF dimers might play important roles in the wound and path-
ogen signalings.
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A 377 A & D p-primeverosidase D 45 B & charac-
terization

PR, ERTE?, FERER, WEEKL M4
2, TH#E—ER (RREEZK - £, 285 - £4
SF,CRK-BE-REXL - EGRE HREK &
i B 2F)

A 397 H % (Rubia tinctorum L.) DFE\VIRIZIE,
ZHEBECHE AR T & 5 lucidin-3-0- B -primeveroside [ 3 -pri-
meveroside (= 6-0- 8 -D-xylopyranosyl- 8 -D-glucopyrano-
side) of lucidin ; LuP ] ﬁ§I§P7 YhI¥ I URBEEL
TAREIREEINTWVA, Lucidin 37~ F 7% V3
FORTHROBMWERFENELZRL, MiadttbRo
ZENHESNTVDY, LuPIZZN s DFEHIIRE %2
WV, AL, /I ITHAFOREFBLOKTE, Z0
E%2 SLuPD A LlucidinDWMAHEE Y, HELHRB
D 1 H ¥ ICLuP % lucidin ™ & Z# 3 % B -primeverosi-
daseTEMENHFEET A L2 BICHE LA, SHEIECD
primeverosidase D 4§ $ & characterization | 2 \» T & ¥

5.

MELBRSEB L 28O, F o BH S a0~
NS 74 —=12& Y, SDS-PAGE L THFH 1 X69k &
66kDALEIC /Ny FERTIHEEBE S 2E72. ZhbH0nN
Y FiZE L ICPASTBICEETH ), ILRTF Fev
TERTZIEDS, BEsBYHZEHEOR—DOR)RTF
FTHATREMEIEZZ N, FYLEEBZOUS TS
T4 —=DOHHAENIBEZEDSTREIZTH Y, SDS-
PAGELTCHER ENBLZ U N2 EDOKH D L XM AH
B/ —L LTHRETA LTSNS, KEFEIT luci-
din-3-0- B -D-glucoside \Z%f 3 % KA EHEE S R L 7
A5, LuPIZA L, XD BEWIEHEZRLZ.
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CPATDCK Wi \ZHis—tagZ 11} 722 7 I FEF A DB
ERERIEGOBHLENE
BARRA, AHEMFE, WEW?, B, EiER
(GREEAK - B - £, ALK - XHE, ek - &
18 FE BT

T TIC. D2OCKN IZHis-tag# 1T 7242 7 I FE
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kDaDEEMEHITHES L T2\ (2 5. FEBS Lett.
426, 140-144, 1998) , ABFZE Tid., CP47 DCK ¥ [ZHis-
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Photoconsumption of oxygen in PSII Preparations under
Impairment of Water-Oxidation Complex

S.A. Khorobrykh!, A.A.Khorobrykh', V.V.Klimov', Boris
N. Ivanov' ('Inst Basic Biol Rus Acad Sci)

The rate of oxygen consumption in PS2 preparations in the
light was increased 5-fold, and fast decline of Fv was observed
at pH 9.0 in comparison with pH 6.5. The addition of the artifi-
cial electron donors for PS2, MnCI2 or diphenilcarbazide, re-
sulted in a decrease of oxygen consumption rate and restored
fluorescence characteristics to those at pH 6.5. These data testi-
fied to the stimulation of oxygen uptake at basic pHs could be
caused by the damage to the water oxidation system. This was
supported by the fact that in experiments with PS2 preparations
treated with TRIS to destroy water-oxidizing complex, photo-
consumption of oxygen in all pH region was close to the values
in untreated preparations at basic pHs.It is suggested that the
light-induced oxygen consumption in PS2 may be caused by
interaction of O2 with organic radicals formed due to oxidation
of components of the donor side of PS2 by cation-radical
P680+.
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D2,CP43Cythsso & DRI THEL, Nz T4 ML
Eigﬂ\BUM%%%%H%EE%@@MKWOTﬁ
71> >

PSIED A TR 5 W% D1 DI, 0, DIEEH
(ﬁmBlUﬂD)@ﬁETT%iBﬂtoitJ%
DIERRL BRI ZZPSIEICEEMZ 2L 25, &
BTRDIDEFRIRIIILEA LR LN o705, 40
CTIIDIDEENE - TREMHITEE EN, F0O—F, &
BT 7 a4 FEBRR - B5M TEMLE L T 3 23kDa®D1
SRR IR SN, COFBIIEEBREICLIS RN
EWIRENT, F72, COFBIAITTOTT—ED
FHEHIZX > THES L,

INHDOFERDS, BETTEDIEZERZ IR, (1) FEHE
BERICL BB LR, 2) 7uTF 7 —EIZ X BYIHT,
DWFEZIFRTVEEZLNS,

1pAO08

SRS T T U S EMEEER IC & 5 B bLFRUEERAE
M33kDa¥ v /87 B DIEE

#REE, LAFE (FILK- - £Y)

FALFERIT (PSI) OFF a4 Fiv— X VENZHFET
533 kDaDEELEM Y ~ 327 E (OEC33) X, PSIINE
BB THEKOMIL - BEFROREICH D 2 EEEN
Y UNIBED—DTHbh, PSIID Y — »F —N—DBF
TOEC33E KIBH (¥ ¥ 237 BD1 D53 4L > CTPS I
LB L, RISH.LOBEZICHEEST 5, 2hET,
HEHEHET TOOECI3DMRITHE STV wn,

AFETIE, FTRILYVIDLHEEL-EEFT
T4 FIZHE (1,500 uEm>s™!) # B LALL XD
OEC33DEREIC DO WVTHRT, 605 OBEHIZL Y.
OEC33DPS I & DMEAHEZ ) . F 728 L 7-0EC33
D—EIZHEE % 51T, SDS/urea-PAGET/N >~ KD &5+
B~NOLFTHRLET 7 FELTHNZ, 20X %0EC33
DB, PSURIHEKE B L2BAICORON,
Kz, HEE 2T 20ECH3* W THERER 2T -
120 FDKER. M % 5%\F720EC33(3PS I &K1 45
Bl Edrbhrot, — K. BEF S a4 FIZHEE
AL L ZICALNL0ECI3DERE - 18451, s
LAY T —F¥RTAINYE VEEIZ L - THIHI S h
720 TNHOFERIE, WHEBHICEIDFITIaAL FOR b
OV THELAEEBEENSF T4 FVv— XAV IZHFET
HO0ECBICbHEBE A G52 AT L 2 R"BT 5,
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AL D EERE T ERE-HEWEICL &
o
AN, EEER, FHEEKE, AR, AT
WS, MR, EEBEE (EKK - EaRE
2&%@Eﬁ'i%§%fﬁ$“4>%ﬂﬂﬁ'?ﬁ
BE

WREDOEET 2ARBECIBREFD D OV
(L, HIREEEIFIENTWD, HIKESHEYWOET % HE
TAHEE L LT, HKESBEFERIOBE LA & 2T
YHETBZ LR, SUFTIIFD VXYY FFAL F
BEERAWCTHLMILTEL, 40, #REEICL5HE
BHESHYEICL VR LE2HRET S, $T1°
Y7 MM A ERICE D, B E
Chlamydomonas reinhardtii CiZ, PSIIDEE{LH 4554 < FH
Ehsz e s NagEEMRR S EEM
(Marchantia polymorpha) Tid, BILHAE CHES N
Al 3EDOMKILER (Trebouxia impressa, Trebouxia
sp. Trebouxia excentrica) Tlx, PSIIO LA & & ITH b
BEAEHEINZVWZ ETHLMIL, —FF 73
A FEZFRE L TR L2ER, REEEL oY
HERABREICHESNLZEPHLN IR/, ThE
DFERD 5, WA ILAEIZIIHIEL L NV THRBO LS
BEFREZ BT 2HMA0H 5 Z EATRBE I NI,
TR & A HIRERICH T AR EOE N, S, H
ﬁ%ﬁ?VUN?~m%%&LT%%T%:&ﬁ%%?

TS v
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REBEOZHEL LREREROENLD
BHEBF, KHEE, LR, HER (REH
K- B, TERF % E)

BFERERIERICHEES L -RAESRED MY HER T
B b, BERYICIE, 33, 23, 17kDaD3fED RN
BAVHET 505, 7 v EMEI2I1333, 12kDa&EH & oyt
cS50M3BDFAEME ., T -ALHEIC1333, 20, 12kDa
BH Lyt SSODAEDORIEMEB LG L TV 5o AN
RTIE, FEMEBEOZREL LBEREROE{LZHA
RZEMT, A OHYOPSIDH 5V iEF 7 a4 N
L. BEREY AL O R E A DOHUE & O UL & 5
N7z, ZORER, BERLEEDNT I I/ FEIZ, HED
20kDaZ B (R20) &cytc550 (Re550) D¥ufk & Kt
55, FREOPSIIR T 7 24 FEEIZEEMHY D23 kDa&
B (H23) OFfkE T A EARENT, T2, K
BT ) 74 T DF T34 FEIZRS50ER12 (RLE
D12kDaZZH) O L RIBL720S, 2—=F LV FDF 7
a4 FEEH23DOPED A% S TR0 ERI2OFUAEE b X
o L7z TNHLDOFERIT, HEOREBREHIZ. BESR
HE (FIEMREELLLEEZILNTVS) TREX
NTEZD, =T LI hLREENDENLDBET, 23
kDak 17 kDaZEICE L L TWo 2 T REME ZRIE L T W

o
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HEBARTBEEEOMTHBFER (2)
KERF, TIHKRA, BEER, KTFHETF, B
a2 (BEZFK - AHRE

KESBLUBRZEYRET AR, EREFIal P
BICHERET 2 EER2TIIbNI, AEFOT T h b
BRABIVHE VI TAZ I ZENfEENRTVWE, 2D
A —DOBEDOR, AHD ) BB~ v F VERMIZIE
KALEE ENEA, TNIZHELBV2EOT YT D
B3 N2LEE L 2VwEEZLNTWS, LRL,
BEOREVLEL LV v H RO EENIIZ R
BEINTVRWV, 772, EESIT. FEET VE»HH
B L 72 bR S 2 KRB, EDTACTUEL T~
VIV EERGRIN R S B, B TMn* & Cat R iR
MTBILICEo TRV AV I TR —DEERTES
LHELTWA,

FIT, ALV YYURPLEBLI-MMEER 2 ERE
HAWT, 1) BIRTY VYAV I 5AY —OBBRITE
BPEID2) RVHF VI TAY—DOFBEREED X
S LM TRETE AL, IZDOVWTHRL, EREERE
Mg Ny B RIS RS M A EDTATRE T 5
&L BI0GBICIIBERETEEA30-40% Kb b Z L
DBEMol, DKk, BB TM* 2RNT 5L, KIEL
TERFERAENESMICEE L, S OEEICKT BB
KIEHEDKm % /72 & T A, 50mM CaCLIEHE T TR
10uMTHotz, TO/RLNIMEIZ, ETOY T %
RWIEBRTOR A7 5 A7 —OFHER CBigtk
1It) DPELERBE, FLLNE o7,
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BRFF A R33kDa s ¥ /8 7 B EIEF (psbO) % RIE L 72
Y04 XF R FERERBOBIT

& EHBF, FREEKE, ERFIKRL BBXE, &
BRI CREKRE - AR R, PEREmR AR - N A

%)

BEERERIZ, FOKE E ) 533kDa, 23kDa, 16kDa
TN BEWENDIDDY VISV BN AEESRK
T, KEBLL, BRELETEREIELRIDICFS L
TWwh, TNHDF N7 ERETHKICa—FEh, #M
BETEREN-HBFITIAL FEEEINE, 209
+33kDa¥ YNV B~ v B v REARY s E L b
Eh, <V H 7 9A5—DRENMIHFS L. £OKRE
LDV HEERN O I T HBARLEIL R Do YHA X F X
FIZBWVWT33kDay /827 % 2— F§ 5EEFII,
psbO EpsbO2D2O BT B0 T D H B D1DpsbOEIR
FHRBLI-BRERKL, HMEERODIO 7007 1 )L
HEEBEL LA ) Ik THELE, 2
DZERERIRIT, EH RpsbO2 BT 2 H2ICOEHLL
T HERMIC SRXBEFRNOE TREO R TFILED
B, EBDOBEVR LN, T4bb, psbO2:BIEF
PO ENB0ECIZY VSZBEDATIE, EFLXE
B2 FOMLFERIOBENSTELVWI EPREN
2o — Ty TOERERKOBITHN S, pshOBRIET B
LEABSINDE Y VNI EBRETHIEITED, psbO2
HEFPLEMEINLY VSV BEOENEINT S LA
REN, MHEOREIFMHE Lo TVAEILENREN
TEs
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A RMERELH 2D Y ¥ 37 HCRImb&E
Leu343 & Ala344 O ¥ B¢ AT

B, mAESm e, R K, Al (3EHE)

B2, AHRTR, ZHLRE, AEEE (K- KR
i, 2RILK - B2 - A4, *EBFPDC - KA, ‘BK -
B - W)

DI¥ v N7 BCEBOTuty ¥ v 73, BERE
MnEAERDOTBRNUETH 5o CRIWAEDT I/ BEFR
ROWENR IOy vy S RMESEROBEEIC SR
HEELE 25 b o T &7 (PMB 42: 353-363,
2000, BBA 1504: 299-310, 2001) o AFFZE TIIKKHEC. rein-
hardtii% BV, 70ty ¥ ¥ B OCKHD25RELeu343
& Ala344|ZProfk E# Z N ZNEA L TZOME % B
L720 1) ZEAKLeu343—Pro(LP) (X I K ELM T
HEFH L7zh5, ZBRERAla344—Pro (AP) 13 HIER LM
TLPEF LD o7, 2) BEXOHEL D, LP, AP
MEREE LS, REOBRILBELEMAMETLTVREZ L
Bbhot, 3) HMENEDOF T 47 AEK LY, LP
ERAEIEMHEEOEENETELZoTBH, AP
ERETEHPG, PDHERTEENKE(ETLTWVWS I L
HNhhol, 4) EPRARY PIVOENT LY, LPERK
BEELZIVFIAVETZRTOICHL, APERK
BTN FIA VESERET, ;AT vy MESDHEA
Bl bhol, UEDOKERIZIC KKERETH S
Al3M4DEBRAMEEFICEI W KE L EREY52 562
LERLTBY, ZOREIMnEAEROBEMREEICE
EThbrLfER LT,
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R TR AR O R B TE & ML RO 1< B
L7-ERKF T 34 FEOKUEE OB
T (HRAEBREBREEHR)

EgEEKLZOIMMEBETLE Y 7072/ -V 4~ F
7 1) — VRETUET S L. 50C - 308 D 5E R R0
W) ML FETRERAR Y BIRWICKREL RS
A5, S OBEIFE I T, Mn>* & Ca?* L T A NWVE Y
BE % RN LESE T TR0 B AE LA 2§ 5 & |
BVWEBEREEHZAETE 2 HYERDESTRER
L72e 20k, Z OREFEMALRUCICBE L -5k
F 7 a4 FEOR A EEELEZFEL CGRX, ITICR
TE%ﬁbUZMEm%-%ﬁﬁﬁﬂﬁﬁ@%@%?:
A4 FEEEEILEEBEHREL — KR L T2 B L HR
770 HEIEHEALLEBR S OMn?* & Ca?* OKmid 1
012 mMCa D | z&%mﬁ@ﬁﬂﬁwﬁﬁoiﬁﬁu
My&mmtmﬁf%oto7nn74Wit®ﬁ&
S BRTE TR L EFHER L CRIEEML 2. 0K
FIEMALRBICIZCI A + v 2SLEBS T, D4+ VK
ETEHFEELDPHE SN, F7 a4 FRIZBKFERK
G S TH Z OBET5E RS2 5 3% #| ONH,CI
WIMTELREENA L, F b+ 7 T Lb559DSELLE T
EEMECZ ) REFER tTEBMBICRLIER &, B
RO IIE IR F DR - TH BiEHLTiERF 5 2
4 FERTOELZEML TW B EN G072,
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i - B RALER I X 5 BRFE R AR DOBEBRE OB
MOERT!, FO, BEtbaH (K- RHFHRL,
K- WELE)

WERDEBEZERERICBNT, MO~ it
FERF 2 oI & ) BIEZRIEEEICHAAT R
5. BERICBI 2BHEREROBEBEOMITIX,
RGN & BB DB 2 EDBIDbTNICH B DH
T, L DIFERIZinviroDEERIZE > TWA, FALIZ,
BIRERZHHY THA X2y ) DFEEKLE - BT CULE
TAHILICE ) —ELbN/-BEREFEES, SBIHL
WO b & TEET S &\ ) LB Zinvivo T DBEE 5
EROBEBBEOMEICFHHTE S LEXHBITEIT-
7o, WMEIED S HFERM T2 HEEL, BETFREat
KESEHVWTHRIEERNEESTA AT YT B2 HllE
L7z, v Ay BISUEBRFOEMIZEVERD L, K
R REMBEICL )V BIEER?E O VA VSRS 5
:tﬁiént.it%%%ﬂ%@%%#%,ﬁﬁﬁf
KA ¥”L$§ALTV\67/7U“‘/7717 ;t
SIRAEE ( S)lb%ﬁménf&%( )
S A n T L e PRS2 AR
DHMRLXBELI-ER, BEELL T 3EEROHN
KIS IC L) FRESN, BTREDOCY H Y7 X

— B EOPEREIC L ) Bb S WEELRREE 25
LR ENT:, TDEIBRKCELBETIHTITA
v — DR L BIE, EERNICBIT ABEREEEROBE
BREZRMLTVWEEEZLNS,
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7 — ) TN HEIC & B A ERERMn
75 AY —DOENMEEICETAME . ANV T LKRSE
BRUEEBXL— % —DO%FE
ARTE, NEEHE (CEF - BEW)

KA HBEERE I ERICEFRET 54Mn7 7 A
F-lE M ENG, ZORIBICIZS 7285 —EFIC
HFET B AN ™ LD @155 KR TIEHI VT
LBRERVERIL—F—FMICEL B M7 7RA5 —i
BEORMBE~NDEEL 7—) TEBRNRINEZ RS
MVEEFW TR, RLEOBLFERIERE @D
FHES, /S AT MV TIRT I FIR UNOIREHEE,
&UMW7X& DERMFLEHEMEINEINVKEF D
L — b OxF R O R EEIRE AR S h iz, Thb
ORI L IRBREE I IV Y ARFICL ) HEEZ T
F. CatT IS, EKICEIMnY T A Y —EBEOEHED
ﬁﬁWwLuﬁ%wa&wbt#WWénto —= s
AN ABEEERICEEF L — &—(wm‘ﬁv
EGTA) ZiRNT % L BM 2 REMEEIHE L7, L
ML, SHREEDOMnY 7 A ¥ — DB LR T EA S
MHEA&%@%ﬁH&#otQUL@F%M *L—
Y—DANEF VL= BRATATHRANVEF VL —
MREMFEBHR L2720, BLETEMCHRANEE %
REELA-FF, SEBRICHEIMY 7 A5 —ERAFOHE
Tﬁ#%ﬁéh#T%ﬁ%wafwéo
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Doublet signal D#JRIZ~ IV F T 4 » & DHENEH T
7\

ZBREY, AHKRT, DNFEE (BEBRKE -
B, CEALER AT - kW)

Low-pHMLE|Z X > CCa?* 2 BET HEI VY H I T
Ay —wRFL-TIMERERITENICHESI NS
LLBERVIH VI TRAY—(SDBRDOINVFTA /F
bELHEEE )T H, Ca¥RBRELLBLFERITIS,
VF 54 v Dk L R ICH 72 %2 ESRIE 5 (doublet sig-
a) BT E D, COEFORFICOVTIE, v 7
7 IRY - FuL yREZE OBKMZRMAEAE
HEEZHNTE, EFEIZdoublet signal Ddecay & <
WF T 4 2155 Drecovery Dkinetics (273K T & { —F, L
w3 (4,=75) L& L., S,KETDCMU % fil 2 7=
Q. F7E T DL T Id doublet signal Ddecay & < IV F T A
¥ Drecovery Dkinetics 1£273K T T4& { £7% % (doublet
signal: t,,=1min, ¥V F F 1 ¥ : t,,=Tmin)o %7z, TIKF
T lddoublet signal Ddecayld 3 5 25% IV F T 4 ~ Drecov-
eryl3FER SN Loz THIETIVF T A ~ Ldoublet
signal W L72FETH A I LR T,

Q, &doublet signal & DEMHFAEE & BT TEHE L
728 A, Bl & N72Q,/doublet D #1338 \  pHAKFF
HER L7z, (pHS.5T7 C,pH7.0T17 C) Zh b DpHIK
FRY,H 5 VXY, RS U7 VOpHIEE 2R L7z
YOEEE NG,

CE

=
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%%%%tvF#vy%ﬁﬁwyyﬂﬁgwﬂw%
gt

AER, TEETFL NEEAN, AEH? (BHEHE -
ERATO - ATP > A 7 A&, *RITK - BIRHF, *HE K -
B EaREE)

ST OFERFE T, BERIE 2 RRHICIT) 72
DIZREEFLRZIZ LD L LTHEA 2RBRBOBEED
EZREAOBTREICL > THE ERTWEZ L2455
NTWw2, BREICFEET AEHEOF L XV
i, BEERPOZITWMAETHZFA L TER S %
JEDIANT A FEEGEBLTAZILICL o TEORE
LBRTTIREZHELTBY., COBILETHEREICS
WTEELRKEEZH- TWnb,

INFET, FaEILZ, BEREFILV X VICREI SN
HAEEERHLEBNICHETAFEELT, FFLFFY
VERKROBEEABEEE A TW L ODOFHHRER S ~
N7 B %E%E L TE 7 (Proc. Natl. Acad. Sci. USA, 98,
11224-11229,2001), 4 [EiX, COHETEN Y V%7
BHeELTHBRICRIEINBEZDOI B, SVFF VL F
Foobiru74) VIZonT, EEEF AL FFY
YIWEBTVANT 4 FREAOBILRT L ZOBERERD
BALR 2 BER ICIRET L7z BICBIOERMEF AL FF 2
2. BALREBICBWT Y AN 74 FEESRTER LTS
INLDOBEZELTNERLBTTAI LN TER, T2,
NS OBEFIHEMEIIBILRITIREIC L ) Z20EHEICEL
PRI N,
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EEMEYMBERF AL FFYroru—= vy
FOREW Y 87 E DA

g KA, ARG, EHET, N EEAN, AR
2 (PRI K- &IFEWF, 2B H - ERATO - ATP ¥ A
T4, CHHEBK - B EaEE)

FALFFT Y (Trx) &, EHFLO2ED Y 25 4
YOBALBTEN L TEN Y X2 EOBLBRT 21T
BMILBRITEECTH D, ERAETIE, BEERICEL>TAE
CZ2BBTEHEFHLT, XOFEXTXF 4= - T
ANT7 4 FOBILBTLY VL E LTENBEEICER.
FNSREHATAIEFTAONTWE, —F., W
R DML E 3 EHEOTXAFEET 575, FOHEE
RO TR, 40, FAZ O XFXF
WCHAET 2GR T SHEHE 7 u—=V 2L, £40
BRI EEBRNICEBT T2 AL, O
4 XFXFDERNA #§ Rl & LT, RT-PCREIZL D5
BEOTxEEZEFE2 70— L, KBEZHVWEK
ERBRATHELL, 85612, TxEEWSY Vs E Lk
OHBEAERADSFHEAE T R L BB TIEE 2 &9 2Tx
EREEZERL, ThEFVEBICEE L, Z0HE4E
i2vuAf X FXFHREMEEEARA L THRIRL, Tx
LR Y ORI BBTY AN T 4 SRR EEA S
LT, BHSY yN B EREERICREES S, ZoEEE
BICAEE L T, BTex x5S V87 HE1BT2,
"only N EBEBREZ2RITEZRIKENEICE > TH
Lo TNETOMET, 2BEOMIEETxIZD W
TiE, BRSO EREDECEHERL TV,
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Two Possible Mechanisms for the Fe**~-mediated Site-spe-
cific Cleavage of the Large Subunit of Ribulose-1,5-
bisphosphate Carboxylase/Oxygenase

%ﬁ&iﬁmiik%ﬁm@,ﬁﬁ%'ﬂikkﬁ-

We have demonstrated that the large subunit (LSU) of puri-
fied Rubisco is cleaved at G329 by the Fe®*/ascorbate/H,0,
system. In this study, we aimed at solving the mechanism for
this fragmentation. Besides G329, five other cleavage sites
were found by increasing the incubation time or Fe**-concen-
tration. All these cleavage sites are around the metal-binding
site within a radius of 12 A ; moreover their C ,H groups are
exposed to the bound metal. We suggest that the LSU is
cleaved by reactive-oxygen-species produced by bound Fe?*
and that the fragmentation is probably proximity and orienta-
tion dependent. Interestingly, EDTA promoted the cleavage at
G329 and led to a new cleavage at R303, but inhibited other
fragmentation. G329 and R303 are not only close to but also
exposed to K334. Therefore, it indicates that interaction of
H,0, with K334 followed by reaction of these H,0, with free
Fe-EDTA may be also involved in the fragmentation.
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BERT T O 2 4 %2 B 1) 5 Rubiscos) f#

AHEEE, BARL, TEE, RER, wLE
(R Kk - ®)

HE W (8 44 20 U B 2 % BT FT 12 88§ & Rubisco D 53 & A3 {2
EEND, OB, ERESTERICIYDATNE LTS
WMENH D —H T, Mfad7 0 OEFEBIIZLL 2V
LT HMEDLDH) ., FORA I X LDNTH—H% L%
BESNTWARV, AFZFETIR, B TICBWAIAF
D7 HE BB} A RubiscoZ i DIFFHE I D WV THART,

12 U % |ZRubisco, GS2, CA, LHC II, Cyt f, CF,D6
HEEOERME Y VXV EEOEBIIOVTHEK L, B
FIXTIEENLLETDY VN BRDOBA DT & ) 1-
HEEND, ROORBERUBBEHICOWTIEZERE
oy N7 EBTERENR LN, TR Eeh o7
Rubisco= AYLH BAIERT D25% (2 F TRA L 7-Beic B w»
T, BEREOBMAOR Y AARLBBEOKTIIBIE SN
Te o 726 BEFT T TldRubisco-LSU D48 kDa & 32 kDa®
FEREMPTHMEICRE SN, LALRDIESS -
Rubisco fiv:7z b L—H—FEERICL ), T DO5@E
Bixin vivoCE LD DT WZ el bhr o7, UE
DRERN S, BT TOILFHEIIBVTH, Rubiscold H
REAL DB & R Z DO KERD D IERRARD B IEDHE =
BETIC, BERAEADH B VI ERBIMCE R ICHEE &
N, ERPICHBEEINTNE Z EDRBEEINT,
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FEIFARBE W12 B 1T ARubiscoRT 7= v b D44-
kDa7 7 A v DM AL

EoLL, AHEE, WER, wLE (FEEX
Bt - B - AR

#EOHKRELDBIRIZB W T, Rubisco? ¥ N7 HE
DRV IFEFEBEORBRI L VBT > TRETWSHY
5. Rubiscold F 12 HERRFIAP TS A AT REMEATRIE &
NTWwb, BEFFETIE, FEREANICBIT 5 RubiscoD 57 #
BEAYHSPICT A0, ILFELS B -ERAE
% B\ T, RubiscoZ G DRI # A7z,

ZOMER., HEEEREOBBWE, 37C, pH 75, K
FiFTTA vFa— T 5HET, Rubiscok¥ 7 1=y b
(LSU) »WiFrb % %\). 44 kDaDBET 5 7 * v hAS
EL2E% R L, ZOROLSUDEIRIEALZ FE S
B7:®, 44kDa7 T 7 A NONKERT I/ BRERFI 54T
AT o 745 R. LSUITArg-41 ONFK Gl THIWT % 5 1) T
WAHZEDHLNII R 0Tz, ZOWRILIX, B A RTF
. E-64, DFP, PMSF X WHHES N L h o7z £
oo =) T VB L - ERAEHRE A v F ax—
FLZZBEIZL, ZORBEFRDLNL, ThEDER
5, 44kDa7 T 7 X ¥ b ANDOWFALIZERENICHEE
THRFICLFIER SN LENGRL R E N7,

HIE, ZOLSUDHIHAL%E$H ) BT OFFE IZ VT TR
%‘T%?ﬁ") TV‘%O
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RERZEBBRREGETANDOREIZBT HLysREFHE
K FCmpR D 1% &l
EHHELR, MGES ((BHBRKFRFKR - E4
BETRA)

T VEOempFt N0 L REEKEA 4 VBB MA A
I—-FLTBY, RERZTIEBLWTHREAIFEIN
%o LLBTZSynechococcus PCC 7942Dcmp A 10 > D58
L A2FEIMESNTVEOT, ZREKEHT. 5§
W HERAEEANY 7 &L T Hempt RE Y DFE
EAFEZ ENT 2o cmp A RO Y DRFERZIC L AiEMAL
2B 5 CmpROKIERR TIZHIEIC & Bempd 1 ¥ DIE
HALDORON L o72D T, cmpt R X DMIIZL D
FMIE, RERZICLLIFHLAEMIIFLHARTH S
LR L. —H, WMAFENRETFLLTHALNS
psbA2, psbA3SDRBFIRFERZICE o THhFHENLT
EdD, ZOHEICDL, KERZ LB —DHR L
LT VEIIBRAMENATWAZ bR o72, LAL.
psbA2, psbA3DFEHFHEICmpRRIEMR T O R E /2D T,
CmpRUANOEFICL DI ShTnwE EEZ LN,
7272 L. psbA2, psbA3DF & (ZCmpRR I THEIK
TLTWZDOT, CmpROHER, EDHFENEHINT
& 72psbA2, psbA3DFBED TNV —5 VNI ETH
HLHEELL,
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S v ¥ Synechococcus PCC794212 81T A BCT1D A H Y
HEM

FiAf &9 GD. Price?, /MREFR' ((BHE K - &
#x & %, Research School of Biological Sciences, Australian
National Univ.)

TV HEGERRE(C ZBILKRFE. KEBAKFEA L)
ZHIREPICEEBIAICEI D AL B A L T2, K
Ci&tF T TORRMICHEREITI ZENTES, TO
HERRFEOWY AAITIE, REOHFRUEROBMEOR
ZABHBOBEIFEbLoTEBY ., BEINS OREDIH
L2 7% ) DDd %, Synechococcus sp. PCCT9421Z B \»
Tid, REAZEA A+ 2 1ox L TEW BRI 2 7R3 ki
(BCT1) 2%cmpABCDIZ 2 — FERTHB Y, KCiEHFTT
ZORBEHFFEEIND, BFRICBV T, BEFET
B R FE D AABERED F TOBCTI DR HE % Mt §
5 LEHEHME LTERYITo 2o A & cmpAB/RIE
BM42% F T, ECi% T (#50ppm) T# 7% 5pHIZ B
B EEEE E HIE LA R, BEKDIT) MR L
DHGEDSHL . FDEEIPHABVWHEICB W THEET
Holze FlWkEECIHIRESH T, F—KEHH TR
% E T TR L A5 EH A ICH 2 L 7R, M42
BROKARLE SRR IR LTe F 72, B HOTREREE
POEFE LR, MR2KKIZIFEACHERE L TWRWE
ENHL LR ol TRODERIE, FAEKRI M2
I LEBREZDFER (MY AATVREILEERT D
DTHY, BCTIMECIFHTICBIT 2 EBKFEDOIY
RAARZEETHLIENHLNE L 572,
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Mutation of a low-affinity CO, uptake system leads to a
constitutive, high-affinity state for inorganic carbon uptake
in the cyanobacterium Synechococcus PCC7942

B HE—!, M.R.Badger?, /MRi#E X!, GD.Price’? (‘%
B AKPRE - 4 45 J2 %, *Research School of Biological
Sciences, Australian National Univ.)

The cyanobacterium Synechococcus PCC7942 has multiple
inorganic carbon (Ci) uptake systems that have different prop-
erties and are distinct in substrate specificity (CO,, bicarbo-
nate). BCT1, encoded by the cmpABCD operon, was charac-
terized as a low-Ci inducible high-affinity bicarbonate
transporter. Putative CO, hydration proteins (ChpX and
ChpY) were characterized as involvement in a constitutive
low-affinity and an inducible high-affinity CO, uptake, re-
spectively. The wild-type cells show a low-affinity state for Ci
uptake when grown under high-Ci conditions; the high-affin-
ity state is induced only when cells are exposed to low-Ci con-
ditions. However, the chpX mutant was found to show a high-
affinity state for Ci uptake even when grown under high-Ci
conditions. Northern analysis showed that BCT1 and the high-
affinity CO, uptake system were expressed in the chpX mutant
under high-Ci conditions. These results suggest that the low-
affinity CO, uptake system is involved in the signal sensing of
the environmental CO, level in cyanobacteria.
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ERAEBMT7 22 VY VBRIV E F Y5 — CHiERK
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b Z ¥ AT D@
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BEHICHEVERAER T AIERBREOWEEICRIEL T
%o FERFAREIAPX (3 AT BRAmRNA D3’ - FH 18 0 2R #Y 2
T4 Yy TEREIC L VIAPX EsAPX % 0 — N 54584
DFEAEIMRNADER L TW5E, ST TOBFTHLS,
AR B APX B BRAAMRNA D3’ -FHI IC TR T 5 IR
ATIAY Y TORBOI N =L EZLNE T A
BEHI(SRE) I & D S EMICHIM I hTnwa Z L 'H
Sk otz, #Z T, SREZHFRIICERL. ERE
FIAPX D MR BRI BIRIA 754 ¥ 7 ORI S
T5M7 VARTO@BTEIT o720 RNA-BESY VN0
TWVYTRT v EADRKER, ALY IRy NaIls
FTAELREOFEMILICSREICERNICKEET A% Y v
INZE(bT v AR Factor X) DSEFET A EAHH S
22 7 o 725 North-western{: (2 & 5 f# 4T D %5 8, Factor
X 13 D20-50% KB T » = ABSICHE SN, B
£, ERERAPXD3 RKFHEBD I = #IZFx ¥V
BATHEZEIZL BinvivoTCDAT T4V v TR
North-western{E 33 & U £ O Three-Hybrid system |2 & %
Factor XD R Z4T> T\ 5,
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FMHEEK, ZHMEE, PREE, BIEE, BT
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HEETHLET ZAA)VE VB (AsA) RZ T TALEM
I ETHD, FFIZ, FERER APX O Z OWH I
TAVFAL LB L TRLIEZETH D, AsAEHFET
THEBBO ) BICKIET 5, KIFFIE. EHKER APX
7 A VHA LDOREEWDE R % AR RE D S 1#
HyaZLZ2EBE LT

(- #ER] yNaFEREA b~ APX 0 2>
Y M BEE ORI * XA RS T Ic X )
5L (Ryon = 19.7%, Riyee = 23.4%) o ABEFEL 12 8
DN 9 P APLIEEIN, 20D F AL V2L T
Wie, T, RKEEFR LBEROMBEMAPXOHEL Ot
BEITol0 ZOMRE, MBHBOEEEETL CUTHL
D, ABRICIEANLEE SN LT v 5 A3 4 Vg
BHEEL TV, FLMBERMAPXTIEANLDRELIC
His169 23f5 L Twiz2ds, KEERTIIZofb I
Argl69 2SELE L TV 72, Argl69 DO EISHIZ AN LEED 5
E LA NVEEO-REKRFZEHEEEERLTBY, ~
LOREAICIZE G TELRVREILH - 72,
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Photosynthetic Acclimation of Rice to Free Air CO,
Enrichment (FACE) Depend on Carbon and Nitrogen
Relationship during Ontogeny

Saman Seneweera', Jann Conroy?, Kazuhiko Kobayashi®
("Dept. of App. Plant Sci., Grad. Schl. of Agri. Sci., Tohoku
Univ., “Centre for Hort. and Plant Sci., Univ. of Western
Sydney, NSW 2753, Australia, *National Inst. of Agro-Envi.
Sci.)

Relationships between photosynthetic acclimation and
changes in the balance between source-sink supply and de-
mand of carbon (C) and nitrogen (N) were tested. Plants were
grown at ambient CO, or free air CO, enrichment (FACE, ?726-
32 Pa above the ambient). Photosynthesis (A) and biochemical
parameters were measured at eighth and flag leaves represent-
ing stages with contrasting balance between C and N supply
and demand in sources and sinks. Acclimation due to FACE
was pronounced in flag leaves and this was not fully accounted
by reductions in leaf N concentrations because A/N and Vc-
max/N were lower in FACE. Acclimation didn’t occur in the
eighth leaf and A/N and V__, /N was unchanged. Growth at
FACE increased the number of panicles hence total N demand
increased. We conclude that photosynthetic acclimation in flag
leaves occurs at FACE due to large N demand for reproductive
development relative to current uptake and remobilization.
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HTHAMOB AR LTI T e HKRE, Feidz
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FEROWH + R 720 = & |2 BAED HEEMTEEIT LT
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7 7 3 FEF A RBRBKEE B IZF Cahl DIECO,FE
CEbBLZ N — LDNAKEE Y v /37 B ORI
FUET !, RER!, AOABW!, KILUZEM, BEF
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WHHEZ T I FEFAICO,RZEST THEDEGETF
BRESFEINL, MBKRE CRBET S REBEABE
I— F§5Cahlid, 5%DCO, %2 BRLTWAHIZELE
ﬁt&wﬁ\mmwmo%éﬁkﬁ%ﬁﬁ¢%hlﬁ
B I ORI C Do F 722 DIEHEALIC R
fﬁ‘ll‘zﬁf“i) 60

Cahl O CO, ICEMEIIEY A L o —HBE =y
B —EEA S L TwA (refl)o S0 vV H—AF ¥ v
BITICL ), N UH—HBIZ220 3 7RSI, EE-1
LEE 2% RWE L7, VY7 MR iTolz bl 2 A,
EE-1, EE-2|CEEHIFRIICHE T 5 5 V87 BB
W ICHFTE L7zo $/-EE-1 70— 728 ADNAL L
TEE2% MR 5 &7 VN7 BEDOEEDHEIN720,
EE-1#& % Y N7 BBEE2 I b A THEEZOR
720 FIREICEE-23EE Y V87 HIZEE-1IZbEET 5 &
Zzbhiz, TDZ EHHEE-1LEE-203EELHIA5CO,
BT YN =BT B ] FEMATRIE S LTz,

1) Kucho et.al. Plant Physiology (1999) 121: 1329-1337
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RbeST v F X v AL RE, EXRERICIIIHEER
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i, EREERKEA 2 ERELEIBDO SN D572,
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%mKMﬁTéxﬁ:fAﬁ#ETéc&%ﬁ%wa
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BB, FKEES, Zoltan Gombos?, FH L' (1S
KBt - #, Biol. Res. Cent., Hung. Acad. Sci.)

WY DOERER S VEDF T34 FIEIZ, BERDOM
WBARFEZLIHTHY), ME_EREBRT LA L
WL ANF—EWRICEG L72F Y2 EHh S FICHER S
NTnb, F734 FRIZCEINIEEDOS  IIHIEE
THHEH, FORTERAT77F IV ) Ea— ) (PG)
i, —0) VIEEL LTHEL, BERICBWTEE
LEEEROLEION TS, RADIFEETIE, 2
N FE TIZ, T ¥ ESynechocystis sp. PCC 6803 2> HPGA K
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%ﬁ&uswrii&&ﬁ%éo:t%%e#utrm

KEFETIE, ZBEBEOF T a4 FEIZBITS PG &R
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DET LA-ZRKRICHET B T4 L, BAROKEE
BB 572D, PGEBEHRMT % LT L& REHE
ISEREETHEE L L L, COBY VNI BERE
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L7z 72, ZOMNKEIX. PGOSFHIKE L, R
FERGEE % %5 & L 72PGHFRED /7%, BaffgiilEZ 446 L
PG FREICHRTI VRN TH o7z, TNHLDOKER
13PGAH, N T TEL L HEHEHEORIEOBIEICB W
TEELZBHE 22 LEZRLTVS,
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BHMPR N0 27255, CAMEITIISFICHHEI Tl &
B L Twiz, PPT1 S CAMALIZHE ) FHE IR S W 725,
C3EICTH—H%# U CHENHEVWERIPAONN:, Th
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2IBP (CNRS UMRS8618), Universite Paris XI, Orsay, France,
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L7225, ICDHREROWHMESHICHERENICY Y
FIUDHRH &, NADH-GOGAT D #L&% B FEME & B L
TWAZ EHHBL .

—7 . IDH D#REZ A 2%, # /52 IDH DEHI % b
&2, 4 AIDH cDNA%#PCR#E:IC & ) HilE | 7z, IDHal
EE#%&11080bp% . F 72IDHcIZ DV TIE3 KA o
810bp D ELH % PesE L 720 HRIE, BIZ T EY O S BEMAT
RHED TS,
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A4 FREEMIBICBIT AHEERIC L AIEHERIAE SO
[<AVEDE:F-1

K BB, )RR T?, HkBE?, KB, #E
st R, MEWRE, AR - BEAGRES)

KIS ERIANE Z T ¥ Y (symbiotic Hbs) & FE3t
HERINEZ T Y (non-symbiotic Hbs) MD2fEDANE 7 1
EUPHFET DI LDH SN T3, non-symbiotic Hbs
SHECIE K FET A5, £ORBECFEETIIOWT
BIFLALEHL TR > Ty, £ 2 T, non-symbi-
otic Hbs D HFMLIC BT BT HO NI T 5720,
4 & O E ML % B v T, non-symbiotic Hbs ) 3% i
T AREMOBREEOLEIIOVTRE Lz, 4 4
DREEEM L, WREBEXBLIVARAEREER
F e L THEFR S, #lzAN Dnon-symbiotic Hb ¥ > /¥ 7
DEBEYIAY yTay MCEYBITLALZ A, Y
BAERFLE L TEF IELGE. BERBEERHLL
A IZnon-symbiotic Hb ¥ ~ 787 O MM RED bz, —
. EREREELERIEL LA, M DOnon-sym-
biotic Hb% ¥ /S 7 IR C#HER L, HEHHMPICBIT LK
ELREHIBROON LD o7, T2, MIEH Dnon-sym-
biotic Hb% > 787 (&, 553ty O RHERIR BEMKAF B9 (2 N9 %
Bicdor, INHDIE LY, 4 REEFEMBICEW
T. non-symbiotic HbsIZFEEIZ & V) FHiE % 51} 5 Z L &S
LM R o7 TOA AKEREMALIC BT %non-symbi-
otic Hb% ¥ /37 DFFE/ Ny — 1%, WHEER TEREMEO
FHENY - EFEMLTBY, fERIC & % non-symbiotic
Hbs DFHEIC BV TIHERE TRV L 2Ok E 2 R/
LTWaBIREEIE 2 b,
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BANSEEEHR D L U AEEREAERERCIY
a7 AR R R Rexo-22 D B AR K R AT
ZEREER, BT 4R (R NOERF?, #HE
izt (R -2, 2'K - ®e3xt)

A HE OB KN ZHE (EPS) L HEIED ) K5
(LPS) &, v A Bl & AR 2 BRI S & 588
T, BRABEPEEREYOHREL RN -OICEER
BEEEZRL-TZEFHONTWS, IV OV IBHE
exo-221%, CalcofluorZHi CHIEZ RE R WT L 2 iFEIC
HEE SN -ToSERBOV L DT, EPSERERBE
(Exo") L Z2FEEEREREFME (Fix) xR THTH D, &
DORIEZT /) 5 EOFEE D7 { L H20kbplZ i > TRE
LTw5h,

AAETIE 2 MORERE ICHbLLBIZFORIERXH
LT, 1) HoEMAHICERT S A3 FEE, 2) MK
70— v — " RGEEHWLI-TTIAIFEL,
3) Mz O—ICI= - P UARY VEBALLR
EWMETHVT, HHMERYITo 720 ZOKRE, Salmo-
nella typhimurium @ J& PN £ Ptranse-acylase (OafA) %8 1514
DExo TEE B TH A Z EHHBH L7z, OafAk Z DM
L) D ] Didentity 1£29% . similarity (345% T & - 72,

F 72, Fix DEICOWTIE, EREETF %32 DORF
Kﬁbﬂg\mﬁ%%kﬁﬁnﬁ%ﬁﬁ%@mﬁ%%%
ToTwab,
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IVaAFHeHWET2TF4R—ary8 54y
DEH

A RERER, aHtELT? PRARER?, BEE—!,
EAER (HEAK -AWER-ICHEY, *TEK
Bt - BRFE)

To2TF4R—Yaryy¥FrrEgR, =onyy—-xl
AV P DOREWM~OENES B A L ) ARSI 2R
BEEZEHRT A2 HETH L. KEZ T AREFIVAEY I
X 2 7 (Lotus japoinicus) \CEHT 52 &i12&h, <
AFHCHBI 2 RAEEREERES (V) 7984 F
Rt T 2 HRERFORENHFEIND. KEF
72 TlX, 33 ¥ —DCaMV35S8 TNy H— %L, &5
WKLV 7y TRHROEIFTELLEMEI F L /R
7 4% —pEKB35S EXTra’%, Agrobacterium tumefaciens
EHA101# % VT X ¥ I 74 B-129GifuRkt o PR 12
AL7:. ChiCETE, Y2254 2k B EEEHR
HREKEMEETIVT T A I FpIGI21Hm % AV THE
L7RER, V227147 /50mgN s fE B IKgEETH 5
Z Ebhorz. BAE, MIL1000RMEHECT 7274
N—=2ary8 774 e flfThsb. pIGI2IHMLE
RO FMER S L OEIRHE (V=71 ¥ Vit
AR F OB EEIALLE) 211%B L U55% TH o720
2% LC, pEKB35SEXTra * A L% 754V Tld#
NEN36%B L T100% & KELEESH, TLFot
FCTOHMI»FREBHELLFHB0ENLEHmENL T
7. ZO120FERE LT, #R~v—H—BEZFORR
RLUNYF— ORI » TIHEBIL SR 2 EHER
% (AN
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< AREW IS BT A FEFET I~ 3 -phenethylamine
DERIZDWT

TP M2, BEEMmA? (ORHEE - BB, PR
wEMIEE ¥ —)

< A R SARRL B DR GLC & D BRICIRRL 2 TR L
BUBEOEE L-KRAEREFAHL TS, ZOFF
WA OMEIEHE O RAE L 2 RAKONET
. FERAERICEBAN L VR LBENREHT 5, 4
b, FAZEE O ABREWICHFHERT I~ O —H,
B -phenethylamine (3-PHA) 7ASHRALALRE |2 45 A9 12 H
RIybZ xR/l T2, v AREDOBAREE
LS Y ORI I B B B-PHAD 34 & AN
7245 8. Bradyrhizobium & O FL AT X o TH U AR H
DA T B-PHAIZRRM S, BRI OIS RED L
AB LRI ROPHERE IR, SHIT, b
DOIRKLE N7 704 Fed A4 DY IVHESICSE L, £
ZHOES D B-PHAZ I L 7KK, B-PHAIZNNY 7
O FES2OBBEICRHE SN, ¥4 PV IVESHD
BHEEE KD o7z, T2, 7 AFRED S 58 LR
P 72 S RBRNE & A L, BAEA p-PHADT
EXRARTRER, WTHOBEERKE»S bR Sz
Molze MEDMRDS, B-PHARBRAD/NZ 71
4 PR CHRENICEEINLZLIHOP o7, &
%, BENICBIT S B-PHAD LR RCEE SN B-
PHAD /N7 704 FRNTO#EE, BUEBLERESLERE
FBILE5 A BB LR ETHONICTILEDND 5,
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&7 ) MBEERFIFRRICED S IYa V7 IREE O
8 7 B B (5 T B AT

MRS, KMBERKR?, HEELD BER, =#
AE, REY¥, €FR—, BETZ, MILE, F
B, EAMES, KHEEC, SMBEB, HH,

HBXATS, BAEN, THERR, MTELs,

AL, THHEA' (ERBK-H#, *WHLEKX-
EYER, SR K - AaFE, ‘93 EDNABZE

A, SRR RILIK R, SKERKEE - #, "R KB - T,
SEINK - R)

HATEY ) LEERFIA G Sz I Y a3 7Rk
B Mesorhizobium loti MAFF303099%k D4 %" /7 L HE Z B
& (7.6 Mb, 7281 ORFs) |(Z#T VT, MI3V) ¥V — A
53807 0—rE2FEIRL, TS/ L2 N—FT5HT
r7a7 LA EBER L, IY a7 RAEOEERMKL
W PN FO4 FhoHE LAZRNAZ SR & L,
pIEMCDNAZ B L2 RBIZ, "M T )AL E¥E—-2a v
EiTo 7. AL - TH2000 7 10— ODFEFEH0
L FICERAL, £ET74 5 FORRELAPE L
2o 7T KR A FRMPIEREGE TORERICOVT LR
HETLHTFETH 5,
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T4 XBEIZBIFARARL ) —)VEIVE VEEA L
R¥ T 7 —EBEFORERFHEEE

B!, mRe—2, REFEY, mRE, mESEY
(RoAk - 2 - HYER 2EYHF - BXEE, *HK
bt - - o F AR ED

A4 ZREIIE, EFICHECHREZRI2ESED
PEPCEIZF 21 Ly GmPEPC7THHBAERN TH LA
VORBERT DI LT, GmPEPCISIIHEM AR 2R E
TELARBAT S, 4L X—y —BEFLEHVE
GmPEPC7 7 E— % — D5 KiHh S DY ) AAAEERIC
X0, EERE S LE-466~ -400 DFHIK (¥ RA) HIR
HIZBUIFARBIWETH A EVIAREE, 20
2 GmPEPC7 ¥ GmPEPC15135’ ERFERICB VT L FEE
CEWHRIM %A T 525, GmPEPC77OE—% —D ¥
AA %GmPEPCISOX LY 5 FHIR & B 5 L iGHLTH
KL SHICRREMBRERAVZS VY 7 T vt
12Tz A, ¥ AAD T D-400~ -318 D IR
(¥ AB) I2BWT, GmPEPC7\ZH RIS T A Y~
N7 EHRE ENTze GmPEPC7IZB1F 5 N 520D
% GmPEPC157 1 & — ¥ — |Z#1#§ 5 gain-of—function
EB2fToIh, VAADAEZBE L 70 E—
F—id, BAICBVWTECEELXREELZ, L2LYA
ALV ABRZBI LT O E— % — 13, BAERENE
EMERFL/2E IR ICHOVIEEE R L7z Bl D AARFEE
TYABDATII7TUE—Y —FEUEN LW LRSI
TWBZENL, YAARBRFENLERE —FNIC
HELTBD, YABIZZINIZHTAHEIBLL XY T
HHTENHBE NI,
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VAT HICBIAKRAFIZ ) —VELE VEEH IV
RF* ¥ F —¥ (PEPC) LPEPC¥ F— ¥ DR HEMN
REF, wlme? BHER, HERER, THNE
ORI, MEEY (HHE K- - EaFHE, N
#HAK - bE - R, CRELY K IR

FARZ ) —VENVE VBRI NVEKEF YT —+E (PEPC)
i, v ARHEYOBRE BRI ICB VT, RERBOFL
B E % F72 L Twb, F/2PEPCIZ, PEPC-PKIC & 54
Ri7%) VB o TERERGT SN Z L HSIT
l/ 3 z.) o

4E, IY I ZHBRDNATA 75— &0, HiEH
# L 72LiPEPCI (20004 &5 %K) 2N 2 TH 72 ICLPEPC2%
ru—=>7 Ll REBMBETICED, LIPEPCLIZT I F
WY ORI CERBRT APEPCER—D 7 5 A% — |48
SN7zHS. LPEPC2iE A7z V) BEN7-BAMRICH 5 T & AVHIBA
L7zo 79 SDNABFZERRTD I ¥ I FHESTF— § RN— A %
BMELEZER, IYa 7405 2128\ T PEPC i
LjPEPC1 & LjPEPC2 @ 2 BAIRTH 4 # L. PEPC-PK i
LiPEPC-PKD1BETFOADBHFET ST LRI N, 2
D MOPEPCIZ 312, LPEPC-PKIZ & % 1) ¥ BRILERAL & HESE
ENhabt) UFEE(Serll) 2F L TWwiz, ¥ ZLjPEPC-PK
DM & VR EEVEE L, invitoll BWTZDFHEEE
FEH L7ze / — W VBT L D LiPEPC2IZF I2# EETH
H L, LIPEPCIRBRICBWIERBATAZ LA RKE S
7zo In situ hybridization D&, LiPEPCI & LiPEPC-PK\%,
R EBBIZ BV TR R ICEBANA S Nz,
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Proteome Analysis of Differentially Displayed Proteins in
Mitochondria from Soybean Roots and Nodules

Hoa Le Thi Phuong', #& B5AMN?, BFAFEM?, HEXAT?
(EREASKE - B, FINK - B)

The symbiosis between legumes and nitrogen—fixing bacte-
ria involves in many differentiation steps in nodule formation
and in establishing new metabolic systems. In this process dif-
ferentiation of mitochondria was supposed to adapt to low oxy-
gen concentration in  nodules. To elucidate molecular mecha-
nism occurring in mitochondria during symbiosis, proteome
analysis of differentially displayed proteins was surveyed.

Mitochondria from root and nodules of soybean (Glycine
max L.Merr.) inoculated by Bradyrhizobium japonicum
USDA110 were isolated and purified by Percoll and PVP gra-
dient centrifugation. Mitochondria fraction was separated into
two bands (light and heavy) by PVP gradient centrifugation.
Cytochrome ¢ oxidase activity was present in both fractions.
After breaking mitochondria, two-dimensional gel electro-
phoresis was used to identify proteins extracted from those
fractions. Total protein image visualized by silver staining
showed many differences between nodule mitochondria and
root mitochondria. Identification of these proteins by peptide-
finger printing with MALDI-mass spectrometry is underway in
our laboratory.
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;%*tyx&u;%ﬁUﬁ—%%ﬁ&ﬂ%%%o
THEFR, sRE—-2 FAEm, THRE, BHE

ZAT (C&FINK - R, PRELE YRR

T AREW IR E L O EICE YV RKABELEE
L, EFICHHTE 2820, CoEEREEIE
EEEWOEBREICLY, 7I FRETL A FRIIK
NEhs, ) hH—CIIREXBRILSELT 7> A~
PERTAREA ML, EREZROELA AW TR
ZFoNnb, HICT LA FROBEERGR 21T o T
WABRRIZBWTY ) & —E'EF (Nod-35) H%H
ﬁtgﬁb\@ﬂﬁ%@ﬁt%«@ﬁmuké<%bo
TWwa,

< ARHEW O I Y3 7Y (Lotus japonicus) (3iLEES
Wiy a7ule s bHPERL, v ARETIVAEY &
LTHEENh22Hb, 2OIVIFrHiE7 I FROZE
FRELZITR I ICLEDL ST, BAIERIMEICB VLT
TH—EHNRRBEL, X—FF TV -LIRFELATEZ
ERBMEINTVE, FZTEMETIE, I¥Yaryic
IVYarsrHy ) —EDNADT v F v A EEA
L. #2OFRBB IV IYasrHi2BFs9 ) h—ED4k
BEMEREYBITTAIEZEME L

BEF T2, Agrobacterium % Fil W 7 JRElEGEIC X o
THERL L 7240800 T sl fh 2 L+ (T1) %% Tw
% TR Y LT, Yy rag b, J—F
7 ay MEFRERB LU, FHEORECHRAIEK.
o) —EiEE, EEEERL EOBE/BRLID,. VY
Zéﬁiﬁwﬂ®ﬁ¢&i?:ﬁﬁiﬁﬂt%ié%@

_g‘ Z) o
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Expression Analysis of SNARE-like genes in Lotus japoni-
cus

HaMaiThu!, R & F', BAEM, HIIE, &EKkE
HE, HME 22, AEKRT (FIK- B, 2H XY
DNARFZERT 7 v F 2 ¥ 3)

The orderly transport of proteins within the secretory path-
way of eukaryotic cells is mediated by the recognition of donor
membrane-derived vesicles with distinct target organelles.
This process involved in integral membrane proteins called
SNAREs on vesicle surface (v-SNAREs), target membrane
(t-SNAREs).

From EST clones of Lotus japonicus, we obtained SNARE-
like clones (Sn6, Sn66, Sn72, Sn35) showing high homologies
to SNARE genes from yeast and Arabidopsis. After complete
DNA sequencing of the clones, homologies and protein struc-
tures were analyzed by computer search. Northern-blot experi-
ments revealed Sn6 (Sed5 type) expression only in nodule tis-
sue, not in leaf, root and stem tissues while Sn35 expression in
both leaf and stem, not in the nodule. These data suggested
some of SNARE-like genes express in tissue specific manner.
At present, in—-situ hybridization experiments are carried out to
get data of localization of the expression of these genes in Lo-
tus japonicus.
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Phylogeny and Diversity of Malic Enzymes Among Local
Rhizobia from Thailand.

Suphawat Sinsuwongwat!, Achara Nuntagij?, F£f 3£ i,
H & %47° ('Fac. of Agro-Industry, Chiangmai Univ.,
Biological Nitrogen Fixation Resource Center, Dept. of

Agriculture, *&FJIIK - &)

The microorganisms in nodule of leguminous plants play a
significant role in nitrogen fixation to promote plant growing.
We were identified twenty-six isolates from nodule of various
host plants by a 16S-rRNA gene analysis. Nucleotide se-
quences were related to Bradyrhizobium japonicum,
Bradyrhizobium elkanii, Rhizobium leguminosarum, Rhizo-
bium gallicum and Rhizobium galegae than others nitrogen fix-
ing bacteria. Assay of DME and TME activities were per-
formed in all isolates and other 19 Bradyrhizobia. Thirty-five
Bradyrhizobium sp. and 5 Rhizobium sp. possessed higher
DME activity than those of TME activity. Five R. gallicum as
main symbionts of S. rostrata nodule showed reverse tendency
of malic enzyme activities. The sequence of ME-6,7 probe
showed higher homology to NAD malic enzyme genes of M.
loti and S. meliloti. ME-6,7 probe detected malic enzyme
genes in broad range of symbiont with strong signal at size 6.5,
9.4 and 23.1 Kb.
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FA4AXBRKY ) A —EEETORBERGHEE
BHZT, mRe—, fmc’, MEE, HEX
7, WAE (FIK - R, 2R EEW & IR 5T,
THAK - R

v ) H—EiE, ¥ A RREPRK R CIER G M A D 28—
TXFVV—LICREL, REXBILSHE LTIV M
VRT IV M VBVl LA FOERICES T
b, £oT, YA FRERTAMRMICBWCEHEEFE
ORMLICLBERTTREBERZTH 5,

FAZLE, DTPIBEDELRL oD ) H—F
EIEF. GmUR2, GmURO%* ¥ 4 X L 1) B L 7, &
fZFI3 3B E OFERGARE TIEF I mEILTW
B PS5, ARAKBEIC BV TIZGMURID A DX b Tiliwn
BHRERT, ThLDORBRIET D5 - LR & GUSEET
PRI SELFATREFEER L, BV AAEER, fib
D E DY) B — ERIETFS - LI DO HEL, loss-of-
functionFER, K Ugain-of-functionEER % 1T o 7=k R, 7
O E— & —HBICHFTET 5 "GTAATG” (BoxI) & \» 9 E
F— 7 DI GEMBAFRN R BBRICLETH L LR
Mtz kiZ, 7 H—EREFOTUE—F —FHBRIC
H3k$ 2DNAWTH &, ¥4 XBROK Y Vs Ex B
2NV I NT AR, avRFA4aryT oA
AT osER . BRI Y V82 G ICBox 1% G4 &
BROLESEEARTEFOFEESHEREIN, 51
Box & Z O jfll 10bp % & $26bp D FE I A |2 HRLIE B F4
R B A 2 BB E L cis-element SHEFET 5 T & AR
ST
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T N7 T ) TkaiREET B AR F O 4B il 15
P FIIERE?, SRS R, EEFREY
("% KBt - #, 2CREST)

7 N7 7Y T (Synechococcus elongatus PCC
7942) DkaiABCEsETBIGZFHE I HBFET ORREEIC L o T
WIBR Y VN EEaA—FLTW5, KaiCh%aiBC 7 H
E— ¥ OFEEZIH L. KaiADMBHERTF & L Tid7z56 <
ZE Lo THEFREOBHCH B — 7HRE L Tw
L EZONE, LEPLEH S, KaiBEBHERED L)
BANZALIZE > THEOEBEZHIH L T b 00t
AHTH B, AFETIE. T 052 %7 7 2R %
BHVER—FDOLEFIZORTTUE—-F - VTV T -
G475 —EEH L, KaiCBEIEBRICEA L, #
DFER, KaiCO— B2 BREHM, ZIZ&To 70
E—ZEHICH L THGERIRERT I EFHEL L 2o
720 512, BEA Y XA %% o 7kaiBCATEERR AT L
T, KB HREOMBHE TOE—F (P,) ICLoTH
HEE 7 kaiBCREBEALZEZ A, BHELELARVTORE
RHEBICLoTHAY) XANPEHELZ, LR,
5, KaiZBHER 70— Y RN LEEHEICEb S
DOTREERL, MOPOERWLZEERBICEHTIZ L
& oTH ) AE2BIlbrEE ) XL 2HELTH
D, ZO—8 & L TkaiBCEZT O BCHIFH IV — 72
BENL Z EDPREEINT,
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ST I NT T ) T DkaiAkaiC_BEZERERAEZ W72
BE B BT A B Ul B O R AT

AALOKR, ALEERE, THEZE (BHBAREK
e EGEEER, BHER)

TN T TR, BREOBBICHbETL RS
NABEBYY X 2Z2RTIEPHOSNTEY, FOY XA
PHREAMTREAESHBANICELET A LEZLATY
bo £72T 7327 T ) T Synechococcus elongatus PCC
7942C, ETORGTFORBAIEE ) XL %2RT I LS
HoNTWwb, EOHAEZETIE, V77— E#E
FxT 7 MHARKR, IR X A2 EWRERE LTE
ZF =L T3, BAERIIK24BBERORA ) X2 %
RYA, T FETIIA4RFEU EOERER., 4B LT 0
SRR, WA E 25 ALERBREIBOLATY
5o TNHD) X LERERKOBHN S, BEHEET
ThbLEZOLNB3DDWN A > 7zkaiA, kaiB, kaiCiER
FHFEE SN0 FNEIIIRBAETHLI 2 %S %2 122
I EEZONDH, B2 RE L7240 E IR OBET
HIRZICAHATH 5, FaEid, ) X2 0B vEiiE
EENS OBRETORGENHEEFRIrOBHLL S &
LTwb, JALDOFRBRM & BRI AERISD > T
BkaiAZEBKR L aiCERAEOZFNFROER 2 &0 BT
FrelEFE T, HEAMAREZ 2 HW CHARMBET L
BiL, “EEREEEHERL, ZhoofH) X
LADOERE, BFEMRPLZNFROB —ZERERED) X
LAOFMERBT A L2k o T, F15DBIEFHHE
RARAfR A AET %,
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S DkaiCERKIZE AT 7 N7 571) 7 OBEHIRE)
5 HE B O R AT

AHEF, FEE-D, GBFHE, ERY
T3, A ERY ((ZHBRKFERERBENEHR
A= 4y P8 %%, 2CREST, 3JST)

CNFTIC, YT /N2 70 7 OEBIRE DR EH
kaiBZFORBEIHICER TSI LRI NTE, K
MZETIZZDRBEED 74— KNy 2 v—TOhiZE
ZEZObNTVDkaiCDEBOEREEKEER L, kaiBCD
BHLANV, RERPCEOREEROHFEFLHE TS Z
2L D, KaiCOBEE N X A Y 2 FE L. KE L7240
PIIREI 54 LEiT 2 A D= AL 2T 2FErEHL D &
TAHIERXHME L 519D T I ) B2 5 % A KaiC
F=ZO0HEBIIbIF, FREFROFEERICOWVTPCRT
T—%FALTCT VY LIERYEAL, TZOERLER
B)XLADORBER E OMBZ Rz, 90027 0— D
BREFEE L, FO—EWIIOWTEEE AN 2T
L7z BONLRBRBOEEGHERLEA L 2HIRIC
LoTRYV BB EHDRY, KaiCLOZFNFNDE
BIZEAMORERCRIBOMRE 2 ED, Bho7-8EEE D
DT EPRBEENT, T, W OPDRHREICL - T
MDA T BREAER, RERMEENIZILT 2ERRE
DHLBEL 7o, KaiEHEEOREEME D &©® CTKaiCk F
& LI RBIBEEBBICOVWTHL %,
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The APRRI/TOC1 Quintet Implicated In Circadian
Rhythms of Arabidopsis thaliana: [1], Characterization In
APRR1-o0x and CCA1-ox Plants

EFHEW IR, REE (BHBAEKE - &4

In higher plants, a clock-mediated circadian rhythm is a
very old issue in physiology. In A. thaliana, molecular genetic
studies have begun to shed light on the molecular bases of such
biological clocks. Indeed, several Arabidopsis genes have been
proposed to encode potential clock-associated components, in-
cluding CCA1/LHY and TOCI. Previously, we identified a
novel family of clock-associated proteins, named pseudo-re-
sponse regulators (APRR1/TOC1, 3, 5, 7, and 9) . Intriguingly,
each of these APRR-transcripts starts accumulating rhythmi-
cally and sequentially after dawn with about 2 h intervals in the
order of 9, 7, 5, 3, and 1 (circadian waves). We thus assumed
that such light-dependent rhythmic waves of the APRRI1/
TOCI family of circadian-associated components are crucially
implicated in a biological clock in higher plants. To address
this issue further, here we extensively characterized such rhyth-
mic waves of the APRR1/TOCI1 quintet in APRR1-ox and
CCA1-ox plants.
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The APRRI1/TOC1 Quintet Implicated In Circadian
Rhythms of Arabidopsis thaliana: [11], Characterization of
APRR3

MEIEM, HEEA, LEERSR, KEE (AKX
bt - £ R)

Several Arabidopsis genes have been proposed to encode
potential clock-associated components, including CCA1/LHY
and TOCI1. Previously, we identified a novel family of clock-
associated proteins, named pseudo-response regulators
(APRRI1/TOCI, 3, 5, 7, and 9). Intriguingly, each of these
APRR-transcripts starts accumulating rhythmically and se-
quentially after dawn with about 2 h intervals in the order of 9,
7, 5, 3, and 1. We thus assumed that such light-dependent
rhythmic waves of the APRR1/TOCI1 family of circadian-asso-
ciated components are crucially implicated in a biological
clock in higher plants. To address this issue further, here we
characterized the APRR1/TOCI1 quintet with special reference
to APRR3. It was revealed that APRR3 interacts with a novel
Ser/Thr kinase, and undergoes phosphorylation. Transcription
of this kinase gene also showed a free-running rhythm, coordi-
nately with that of APRR3. We will present intriguing natures
of APRR3-ox transgenic plants.
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D H b N B BIZT DB

SARBURE', KIGEE, EHXT, EREMRTL B
HEF, BARET, BEHA L, KHER, EEK
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M, S5ICFRINIEEFRTIE L CREEICES AL,
AFABRSGWLOHBEEBICHEDLLTREEDOH L 70— Vi
#50TH 7. FO—ERIZOWT/ —HF VEITIC L D248
MORBELERARLZS, RHEBECHEAZEHOALR
LHEBETFHFRWEZESNZ, MEEXICEZ BETFAEEN
Tﬁ?,Aﬁ%@ﬁﬁ&t&@@ﬁm%&mﬁﬁ%ﬁ%L
TWwie.



1pD08

A FORERPEHE T 2EEZF Ay P T =7
BRI AW, HERS XFEM, BEY (RE%E
WK -S4, ZEYBE, CB - EWET)

HHHEWA FIBT AR5 i @H
572812, GIGANTEA (GI) DA MBI T OsGIDHE
BEfRNT 21T > 720 GIIEAMY Y 0A X F X FIZBNVT
EH&UTCORCREICRIEET A2 BEETFTH S, 0sGI
DRBIIGILFED Y —DOBHY) AL ZR LI E
5, WHDOGIOFHFHBFIIRFINTVDEZ LT
R ENT, T/, OsGHARIFEBKRIIFIEIENS L3
WCZFOBERIBYBY L2 25, OsGIIERENBT
TOEBROIHNICHERET A Z AR E N, YO X
FXFIZBWT, GIICODFER ZHEMILL. & 5I2C0
BFTORBLXFHET S, £ T, Hdl (CODA AR
ZF) B & UHd3a (FTD A > HFBET) DOsGLBE
ZRHEBERICBITLBBMR LT/ A, HA OFERIZ
OsGIBRERZEBRHEIZCBWTLERALTEY, GIIZ X 5C0D
RBRAGERA—OMBRERLE, L2 L%25, Hd3a
DRBIIOsGPBRRBHHK BV THEALTBY, GIIZ &
AFTORBHAMHLIEHEOBFRERL, U EOBERE
DN, £ 2304 XFXFONXERDENERET 55
F-EAMIZ. cO (Hdl) |2 X BFT (Hd3a) DFBALHE
BlcprEZON,

1pD09

AR E X+ — ¥ AC401 EHESER T 5 5 8
v :-2) %
AFAR, KILELT, BERT AL, NEFEZ,
SEHEE (K- AW

SNFI-l# ¥ F—F¥ra— F3hLHfEESNTVE Y
04 XF XFDACLOIRIET X, =747 REHE
EHRBENRBE Y - ERT, T, ACA01DBFEI IR
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BMBEBO Y — 27 0kEZIE, SHEWO T H 4 TIdE
B S0 E, ERMEHO O X F X5 Tl
BHEABALGE D S 16 E TH 0 . K4 OFXEHER DM
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NS DERDS, BEOSITHRM L 72D KT
XA L TH Y, FEFEDOTIIZFATH 2 HTREH L
BELTWwWAEWZD, £oT, BALLEDSFESL
FOENDFERIZERPFEL TS EEZ LN,
(PCP20014E12H 5, AET &)

1pD17

Effects of Red-light on Gibberellin 3 3 -hydroxylase Gene
Expression in Dark-grown Seedlings of Dwarf and Tall
Cultivars of Pisum sativum

puEE e (CFINKE - RFER)

Two commercial cultivars of Pisum sativum, Alaska and
Progress No. 9, have been often used for comparative studies
on stem growth. The factor for tallness in the Pisum was asso-
ciated with gibberellin (GA) biosynthesis. However, the regu-
lation of GA 3 /3 -hydroxylase gene expression has not yet
been examined and associated with their growth habits. This
study examined the red-light regulation of GA 3 3 -hydroxy-
lase in dark-grown seedlings of Progress No. 9 and Alaska by
relative quantitative RT-PCR determination. Red-light inhib-
ited the shoot elongation of Progress No. 9 much greater than
that of Alaska, and the elongation of Progress No. 9 during ini-
tial 48 h was 23% that of Alaska. The transcript level of GA
3 3 -hydroxylase gene was slightly greater in the shoots of
Alaska than that of Pro-gress No. 9. The results indicate that
the difference in the transcript levels in both cultivars is not ap-
parent.
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720 C. merolae® FFBEEZ & F W12t &, WftsZn®
SHRPENCHENICEEINSL 2 L, WFSZY V87
BOBRSGHEBICHEIML., SRPBRTEHERRLH»ICHH S
NAEZENRRBENT, TNLIITRsZOFEIRIFHE
Homc, B5EL Y VSV ESBROMATHIE SN S
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An Arabidopsis dynamin-like protein (ADL2b) is func-
tioning in mitochondrial division.

ARE, R (RKEREEMEY)

Recently, the FtsZ protein, which is known as a key compo-
nent in bacterial cell division, was reported to be involved in
mitochondrial division in algae. In yeast and animals, however,
mitochondrial fission depends on the dynamin-like proteins
DNM1 and Drpl, respectively, while in green plants, no poten-
tial mitochondrial division genes have been identified. BLAST
searches of the Arabidopsis genome sequences did not find any
obvious homologue of the « -proteobacterial-type ftsZ genes.
While, we cloned a cDNA for ADL2b, an Arabidopsis homo-
logue of DNM1, and tested its subcellular localization and its
dominant-negative effect. The fusion protein of GFP and
ADL2b was observed in punctate structures that were localized
at the tips and at the constriction sites of mitochondria. Cells
expressing mutant ADL2b proteins showed a significant fu-
sion, aggregation and/or tubulation of mitochondria. We pro-
pose that mitochondrial division in higher plants is conducted
by the dynamin-like protein ADL2b in Arabidopsis.
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Integration of Xyloglucans into Pea Stem Segments

Takumi Takeda', Yuzo Furuta?, Tatsuya Awano®, Koichi
Mizuno®, Yasushi Mitsuishi’, Takahisa Hayashi' (‘Wood
Research Institute, Kyoto University, “Laboratory of Wood
Technology, Kyoto Prefectural University, *Division of Forest
and Biomaterial Sciences, Kyoto University, “Department of
Biology, Osaka University, SNational Institute of Advanced
Industrial Science and Technology)

Xyloglucan and its fragment oligosaccharide were inte-
grated into the cell walls of either the cut surface of pea stem
segments longitudinally split into halves or the inner surface of
pea stem segments with epidermal tissue peeled off. The inte-
gration of the xyloglucan resulted in the suppression of cell
elongation giving rigidity to the walls, whereas that of the oli-
gosaccharide resulted in the loosening of the walls accelerating
cell elongation. Their integration was competitive with each
other and inhibited by the presence of antibody against pea xy-
loglucan endotransglycosylase. The integration of xyloglucan
into the cell walls could act as a brake by cross-linking
(tether) between parallel microfibrils, whereas that of the oli-
gosaccharide could cause the cleavage of xyloglucan tether to
accelerate cell elongation.
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Optical trap nanometry of higher plant myosin (myosin XI)
reveals its processive movement on an actin filament at 35
nm steps

Bk M, NBER, MEBEE, BHFHIC, P HR
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We measured forces and movement developed by single
molecules of a 175kDa higher plant myosin purified from to-
bacco cultured BY-2 cells by using optical trap nanometry.
Analysis of a cDNA clone showed that this myosin is a mem-
ber of class XI myosin. To determine mechanical properties of
this myosin, a latex bead coated with one or a small number of
myosin molecules was captured with the optical trap and then
brought into contact with an actin filament fixed on glass sur-
face. Beads carrying just a single myosin molecule moved
processively along actin filaments in 35 nm steps at ca. 4 ;2 m/s
in the presence of 0.1 mM ATP. The maximal force measured
was less than 1 pN, much smaller than that produced by skele-
tal muscle myosin IIs. These results suggest that this plant my-
osin is highly specialized for the production of fast processive
movement with concomitant low force generation.
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The HAT2 gene, a member of the HD-Zip gene family, iso-
lated as an auxin inducible gene by DNA microarray
screening, affects auxin response in Arabidopsis

A —BR, KRR, MHEFE, BHZA?, §H
EH, SR (BRI KPR - B, TE - YR E
A7 B =)

Affymetrix DNA microarray of Arabidopsis has been used
to analyze the transcripts from seedlings treated with IAA for
15 minutes to gain a more comprehensive understanding of
auxin primary responses. An early downregulated gene has
been identified for the first time. Twenty nine early upregulated
genes have been also identified, including a few types of typi-
cal transcription factors, suggesting that the auxin signals are
mediated by a master set of diverse transcriptional regulators.
Auxin treatment rapidly induced the homeobox HAT2 gene,
and 35S::HAT?2 transgenic plants showed auxin related pheno-
types of long hypocotyls, epinastic cotyledons, long petioles
and small leaves. HAT2 gene expression was induced by auxin,
far-red light, and dark treatment, but not by the other phytohor-
mones. These findings, together with results from northern blot
analysis and histochemical analysis of HAT2::GUS transgenic
plants, suggest that HAT?2 is an important transcription factor to
regulate auxin mediated morphogenesis.
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VICEARBEBRBIIOVT

WAKM T, HEHEE, TEEZ!, FHER,

HIGAE, EEEEY? (TELR B3 2TER-K
BB, 3 H AR E/)

CMe-ACS2 3 AT YDINVFYARARSAY AL TD
ACCERBERIZFTH—F v LEAORFICEY
BREFELZITA, AU VRECBVWTR, L2~
77V 7HICEHALTEY, REAROTF L VAR
K5 LTWwWaEEEZLRTWS, ZOBEFOSO
E—-FHEIBIZ, F—F T VFEYARFTH HTGICTC
BTl A~ b (AuxRD2A & AuxRD2B) 23T 5. &
FF7E13CMe-ACS2EBLOFAEI B~ T 5 —BRE L L
T, SNHDORFAFT—F L ICLARBFHHEICHE L
TV 2Rat L7z, WiF1EL 72CMe-ACS2 70 E— ¥ %
pBI221IZHEE L, ¥ <A FREMBICEALT, —@H
BRI AF—F L UIZ X AGUSERFTELHEL
7z, TOKEFE, TATAbox D 100bp LI ICHFET S
AuxRD 2A (CGGACAttggcgaTGTCTC) @ A % & e i Hr
TA—F T VLA ESFEI Doz, ZORFEHIKR
THELIENFESE LR 2o/, TORFEI=TL ST
E—F—IIHEESED LERFESALNL. ZhHD
ZEMD, AuxRD2ADF —F L U IZE A58 Y ARF
LLTEHWTWAZLENHLPICR o7, E51Z,
TGIC%#2¥a OO BMT 5 L IEHUFEN L B BHDT
TGICH B LR EARHICEb o TWE I EHbho
7z,

1pHOS5

MYPEREE BN CTY 2 — PMEROREICRE LR
A A Z28RZE EfRaberrant regionarization of embryo 1
(arel) D fEHT

FEE, TEES, LHFRES?, EFRE, KBH
ﬁ‘g@?-i%ﬁ%mgt>9~ﬂ%k-%fﬁ

BREAEBREICBITLHERLHGEOMEIZ, FHIHEkT
DERBRL S EHEBOREICE OV TITbI S, 4
i3, MPIIERAEERICBIT S Y 2 — MMEEBIRED X
HZXLIZHEERE D BIIFEERIToTHB Y. 4 AEFEEB
BICBWTYa— FORBEN LML Y 22— My
I FERBBICERNRBRORONL R AF Ky 7 A EIE
FOSHIDZEH % f7E L LT, OSHIDHEFIRIEIZ BT
LEBNRE L IBRERET VS ODEBEL -, £
D1IDTdh barel T, FMIPABKIKIE 2B 1T 50SH1 D FEIRH
BOSHAERI A AR TIEL Y, TRBETIE Y 2— b
2053t B, 72, ZDOSHIDREBIZFEBOILAD
AL OTHEIMLBREI Lo TV, BEEURORES
AT L7245 R, W20 HIZB WV TKNOXGEIEF D8
FRBERA —F L Y OBEBEREEREALENOXK
HEME/RL7A, &5, DR5:GUS % W72 f#HTIC &
D, arel TIRA—F L VOGHERRETH S 2 L1345
goﬁo:n6@%%%$tmmmﬁﬁ%@ﬁ%%%
z L,
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HMG-CoA Reductase [HEH| % AV 7-fifaE X & =
FNGY ¥

SAEE, KHBETF, MEWE, LHEHAT, &
HEBEY?, #oplk (BALERZER - MR FmE
vy —, 2EALE AT - AR EE)

3-hydroxy-3-methylglutaryl-CoA reductase (HMGR) i%
HMG-CoA% X /NH Y BRIBILY 5 R % il 2 %
T, EEfE-2 N0 VRO MEEFE TH S, HMGRIZ
SO HINVE Y DEEBRHLEOEHED 7 7V
AVMEERIBL TS EZEZHNTWD, HEE TIC
BY-2 % #1 B ICHMGRILE R 2 FIH L 72 Wi RS E D 5
. HMGRFIEEA IZMfa s REHH T 5 Z L HRES N
TWwb, L LEYEKIS ST 2B Ibro Twi
W, 22T 04 X+ XF ZHMGRIEH] TH 5lovasta-
tin% &L TH Tz,

ZDFER, lovastatin (THARL RO A% & FHIFLMH R
[HETZZ L2 RWE L, Tfl#Ew % H\v/zmiE
EERZ AT o 7ok R A /50 ¥ EE % 5 Brassinolide (2 £ A X 3t
EMEES LA MoK E SI3IZEE L7275,
cytokinin (2 {& FIAE RN 5 13 7% A2 o 720

R lovastatin N MASBIZFRBICED &L ) 2 B% 5
% % 7% Gene Chip % Fi\» THERBR ICAEIT L 720 XTR9R®
extensin-like .\ o 7-ifg B RBEEEAE 22— F 75 &
faFi3lovastatinfL B |2 & D BHIWA L Tz, L2 L
brassinolide # i L TH EBHIIME L 2 2oz £D—
7 T brassinosteroid 7% EEIE T & L TH 5 W 5 TCH4 %
XTR6 D5 H (LlovastatiniZ & 5 HBEZ T hholze Th
5 D FEF A b brassinosteroid & #EH L 2 WHlIfg M E Y 7+
JVASHMGRD TIICHFIET 5 Z L AR S 7z,

1pHO7

4 22 B 5DWF4H 7 &=+ 0 AT

WAMP, EO (Hd) £k, EHBE, BAdhE
AP, BB, REE? CREK - B BK A&
W FIng, SEWH)

T ) ATu, FERIBTHRREREIZ 0L X
FAFIZBELRBENRTWS, FREFNOERERKE
WCOWTHEARERTN & EREETFORENEALR
B, TV ATUAL FEAEZREOIZIZEHHIHS H»
EoTWh, F0) HbD12 04 X+ X FEMZRER
LR Rdwarf4 (awfd) O R RBIZTFDWF4E, 752 7 A
T4 FESGHRDEELR AT v I Th 5C22-KEL % fil
WAL M7 OLPASOE) AF VS —FEERI—FLT
Wik

BA A RIBILTIV I AT, FEEKEFD
EENBETHOAICTAILEEBME LT, Y UM X
F X FDWF4 & Mt % 7~ § B {5 T OsDWF4 % B L f#
W EIT o720 OsDWF4135067 I /BETHR IS ¥ 3
JBERI-FNLTBY, #EINDT I/ EBEREIE O
4 X+ XFDWF4E66% DHFAMZR L. ¥ b7 B A
P450E / ¥ 27— BB 260D F X 1 U Hid
VTN O OsDWFHIIHRFE I N Tz, EHI2KA 1T
DDDRFENTF AL DIHIBEDID, FAL YCIZ
LB MG VAR VTosl7TDFEAER AL 724 %
[HAH] BEFRERARKEBLIZ LN TEL, ZNO%E
?E%%@Mﬁéﬁ%f‘owwmoﬁ%towf%%

5o
é:y%u&w%m%&&%m&@%wi%%ﬁnmﬁ
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%;3%42&09 YNV B a Ty MEIZFOKEE

BERALT, LB, MEARE, SETX ((BH
Bk - £ EIR)

EEWYBREGY YNV B, WALV EY (YRL
VU, F—=F v, ABAZY), 6, )T ¥ —RED
ks 7PV EMBNMEET AERS T EEZONT
Wb, LaL, LEOHYBEKGY VSV BENTEY
T T OSTFEET. RO SRSV, KA
X, F1 X3 BHRGY VNI E « YT 2=y MEIEF
(RGA1) % R L 728K, dIx VT, 3EHEGY V3
PEIITF) v TOBREEED TS, EE, « 7
1=y MEEFRICT IV BERTEA L -RERETF
(RGAIQL) DEEFRAILF W M H % 5 L 72 RGAIQL
¥, GTPAREE AT 525, GIPaselfitEx ko TWwab
EXh, EENCEERZRTLEZON, ZOWE
BEFZE, o722y PHEOTOE— 5 —|5ERF S
B, 77N F) TEEHOWTAIZEALR, 4
[it, ZOREERA R OBFERICOVWTHET S,

RGAIQL B A L 7- I WH ik (d1QL) 13, FAER
CIZIZEML-RREERL, REICE 264007,
BTICELTIE, 5. BEEVE o/, RIC, 4
FEHAVWTa-TIT—V¥OERERITLI-EZ A,
dIQLOYFEFIE, IRV v &52%<KThH, «-T7 3
F—E¥xEHL T, BE, RGAIQLY a-7 I 7 —
PEHUTLIEBBIIOVWTHENTEED T VD,

1pHO09

BRIIFF—¥ Fx 4 ¥ L MEERT A2HMBHNERIE
ERTFOHE

FRE -, BTRE, EEEAE, KHBEE, 2%
W, FEAE (HATK. #EZF, 2E¥L)

YA XFRAFBLTMRAIBTHL2IZEN
BRIl % /37 Bz, Mg 77 /7 25724 F (BRs)
VTFNVEHBRNIEET ARERESY VN2 ETH
%o BRIIOMFISL FA AL VICBRs ASEESTAHI LICE -
THIlBN T a5 A4 v 3 F—F¥FA4 > (KD) DEHEY
VERALDMRE I NS Z AR AN, FDO T DM
PIBEBIZERKIIRTZAHTH 5, 4EFZ 41X, GSTE
4 XcDNADBEY VNV B2 RRTH T 7=V IF47
T =26, B VEBILEEZHCTKDIZL ) ) VR
ICENBYUVRVEDRI ) == T 4T otz £D
MR, 30RO — BN, TR b ZFDEEE
Fiho3stEEICaE SNz, ST 7r—Y 20—
VOB EED, KDIZX ) VEMbE s s u— L
iz, KDIKREWICAT) YBbEhs s 0—r R
VEBILRKDICREE T A 70— VIS ET A LN TE
2o T2, 70— VHROGSTHE Y /87 G % FHH
L. invitro) YBR{LEBRB LI UKDE DK ESEE LT
ol ZhA, ) YEMLEHLEAEEI IO VBT
ERYEHY, MGHE2ETAI 20— bHFEELL, &5
W2y 7939754 FERBE LA A E22ESET (lam-
inajoint ) I2BWVWT, £7 80— Y |IHET AmRNAKRE
BOB~ 2707 LA Lo THRE LR, BED
mRNAIZBWTZDOREBHBOESRD b7z,
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79 RV AOBEFHRACEETE ALY F
MyIEE#E % 2 — F ¥ 5AINCED2E(LF D f@#T
A, FuE, PMRES?, BEMT, EE—
' (VEEAR - A ST, EBF - BRC, EIBEER)

ABAIIHEMIMRIC BV TIIE M, 3, KIRE Vo2 A b
LVRIZIRELTHEML, —F, BFicBWwTid, 20K
PR ICBVTABADOEDHEIM L TW 5 HITEHERN L
Mzl hRENT WD,

FYER IV TIRBAEWAEETREFLTL ) ERKE
vpl4DERBIZFHHEE SN TW5, VPI4BRIZTIET 7
VUV VBOESERARAOEBEAFY VF VRHEBE
(NCED) #a—FLTWwWAZLEMREN, T2
NCEDHABANE##Hfi L TWAHEEERTH D Z AT
TREENTWVSE, LA L., ZOBRABAORICIELHS
3 ANCEDD I EDOFEM 2 HTIE, FZIBLAL
HEA TV,

ZFZT, ¥T. TIENSY ALY vPI4 BIEFOH
[7] 14 1% {= F-AINCEDI, AtNCED2, AtNCED3, AtNCEDA4,
AINCEDG6 B X U AINCED9 % Hijift |, 32 B\ THE kit
YIS I 5§ ANCEDBIZF & 5 W3 F ORI H
54 ZNCEDBIZFOBRFERITo7:. ZTORHER, ThE
TIZAINCED3IZEZ BT % S I E 1SR D ABADBENN
S5 L TwhAZ & %78 L 72 (Iuchi et al., Plant Journal
(2001) 27, 325-334) , AEEATIX, BF M DABAD
BINCES LTwbs L BEbNBANCED2R2RIE L. ZD
70 E— ¥ — |[ZGUSEIE T % 2% W /ZAINCED2p::GUST
B ER L T, ZORBENT -V HH0VIEE
B IC oW THET 5,

1pH11

T A A ACR R E L e B R B AN AE
a7 =1 )V EE (FIF) DL E)

L=, I OF, s, SPRBASR?, SH
ﬁu%%ﬂ%MZWQEi-ﬁﬁﬁ%tyi~ﬂ%
X - R

ar =) J L v E(FIF 9-hydroxy-10-oxo-
12(Z),15(Z)-octadecadienoic acid) & / VT ¥R 7 1) ¥ DK
e T AT F I EREHFFET S (Plant Cell
Physiol 41:110 (2000), 42:1201 (2001), & % 1%, &k
TOFIFORENCHEKAFL, BEUBEFOT7TH T+ DR
HFIFDZEB) % A, TEREHE & OBE % 772,

[EEBHE] 7THHA (559 F) IZRIFUEE 1 AR
% (FEIER) [CEAESEREBICBEL, ZORN
TIRBORH 25252 L2 EARL L, F0%, &
A TLRAMREEL, EFERERR . WAFIFIZOWT
2. BAEEBECHR LYy I b 005KV A R
%/ —)v (2:1) THiH L, 9-anthryldiazomethane T L. A
%?%kt&\mmﬁﬁ%w%(m%am‘mmn
nm Zo

[$552] FIF 13 38R B 12 13 SR 08E 10528 30
pmol/g (AEEE) FFN Tz, BT (26T, 16F:/H)
BT L. 1I3EEME F TIIE bR o 7225, 146 E IS
180 pmol/gfEPEIC B L 7zo Z D1, 16 F TZOfE
DHERFE SNz, BHFTICR T E BB DIAIICEE L X)LV
b o, BB E ICI00MOXFE 525 L,
WFIFFTHK S NS, FIFD RELIMBE THEINL 2 5> 720
51T, BB IHT 2 FEORZHEIHICED A —
¥ =TI L7zds. ZORRZMHDOEA L FIFD BN
MCHBE LT, D EoERIE, BFEREO S 7F v
HERICFIEAEES T 52 L 2l T 5,
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) ¥ ERAIC & 2 ACCH B BE 3 O X [0l ik B B AR
HHERF, LAER?, HRLE (HHEBK- KA
i & 5, PR ZERT)

ACCERBEIITF L ¥ OEESHEBDOEEEIED K
ICE T ABETH Y, ZORBITE ICEEER T
HMENTWE, LErLFEAIE M~ MEEFEMACCHE
BEFLE-ACS20OCKM AT VB &, EEERED » %
53, BRBOFIHDIZITTVEI LWL II LD
THET 5, T3, ACCEKEERD Y » BILIRAE# F0ak
THERREEFRAN L, P M REICHELEZLE-
ACS2DFHE % | HILE-ACS2¥ifk B & UL ~ Btk
ZHOCTET LR, LEFACS2I3BIRBEE LI Vg
IBENBLZEFHALNIZR o720 RIS, b= FREIE
ELLBIZANVIZ) VADLWIEF I FEETUET S
&L BEMBEOMRZLR, LE-ACS2OE/EAHEM L 72,
FITk252aH A VIE A Y O AR Y THET R, Y
~ BR{LLE-ACS2D & 72 & FLE-ACS2 B H D & b B4
L7ze SO LY VB BEEOLRIAZHE L T
HIERERBELTND, FZTHSAF A= 2N
WA-F x4 AEERZIT\V, LE-ACS2D 15 % Ko
720 BEMHDALDEAIZO0FTH Y, HEMRELE &)
WZHY 7)) YATE L 723541310055, k2522 F D 35
BlX455THh oo ThHEDT EHHFKAIZ, LE-ACS2
RERRBE S Y BRIE S MlBNTH &, REPKD
i%g;z&mén\ﬁ%énékwoﬂﬁ&ﬂ@ﬁﬁ

H o
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Cloning and Characterization of a Homolog of the ETHYL-
ENE-OVERPRODUCERI Gene in Tomato.

# H ', KevinL.-C. Wang?, Joseph R. Ecker® (!4t f2
ER AW >~ ¥ —, 2Salk Institute)

Arabidopsis ETHYLENE-OVERPRODUCER1 (ETO1) is
a negative regulator of ethylene biosynthesis, that physically
interacts with and inhibits ACC synthases. To further investi-
gate the function of the ETO1 protein family, we isolated and
partially characterized an ETO! homolog from tomato.
TBLASTN search detected several homologous ESTs of to-
mato, falling into one cotig. We cloned the full-length cDNA
by RACE PCR, and named the gene as LEO1 (Lycopersicon
ETOI-LIKE 1). LEOI encodes a putative protein with 886
amino acids with BTB/POZ, TPR and coiled-coil domains, as
is also conserved in ETO1/EOL (ETO1-LIKE) proteins. Ex-
pression pattern of LEO! was investigated by RT-PCR. LEO!
is expressed in leaf, stem, root and flower. The most remarka-
ble expression was detected in red-ripe stage of fruit, further
suggesting its regulatory role in ethylene biosynthesis. Interac-
tion between LEO1 and several members of ACSs will be also
discussed.
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i \ICADP ATP2 FIH T A9 4 b 4 =V ERARKE
BHEET B H
B HRERY, AT, MR (CEAF - AR

INFETHA M A =V EBBGROEFEE RS 1Zdimethy-
lallylpyrophosphate & AMP 7* Hisopentenyladenosine mono-
phosphate iPMP) # £ 3 A e TH H, 1 VY Ry 7=
WEI A7 —E(IPT) B ZORICZAES S EE
ZAbNTE, AT FE N TV A0 59D DIPTHEIE
FEHEBEL., ZOHO—DAUPTIO KB HE IR THZ
5 237 BATAMPIZIIZ ADPRATPO EHE§ 52 L %
HOPIZLTWA, 20T LMY AN TADPRATP %
ﬁTéﬁ%ﬁ’ﬁET%T EMEERL T3,

INERIET A72012, in viro X TOEYW D[FE %
# & . isopentenyladenosine diphosphate (iPDP) & Uisopen-
tenyladenosine triphosphate (iPTP) T & % & & % NMR fi# 47
LZEIVHORPIIL, T, My EO I VRIS ®
WA T L &M L/ZHPLC T8 L. $lisopentenylade-
nosinefifk % AV /ZELISAZE TH#T L2 & 2 5, iPMPR
iPDP, iPTPR* & & PRSI N D FE ST 2 WH &%
W L7z B, ALY % BV CTiEME L XL ToR
ERATBY, ZOFHERZELETHEL 2V,

1pHIS5

1 4 X F X Disopentenyltransferase i& {2 - & ) D
H R A R AE SR AL O g AT
FHEE, FAE, ®RIFFRE, WLEMAT, HE
B (Ee - R

EEEY O A b A4 = A& HKIL, isopentenyltrans-
ferase IPT) IC L o Tt S b, BAET CICFKAL TV O
4 XFXFnb, 9&3&0)11’1"&3&% (AtIPTI-AtIPTY9) *
FE L7 SNHBRTFEYWDOEAENHENT2 L
AtIPT2 & AtIPT9 iZtRNA D ¥ B £ {5 i B & T & 5HtRNA-
IPTT® 1) . AUPTI, AtPT3-AtPT8ASH 4 b 4 =V DA
ARICEESTAIPTTH A EEREL TS, ¥4
A= 3BT E - SMEICEE LR RVE Y TH AN,
MBI BT BB DS e & OFEARN 2 B 5 »
CENRTWZRW, FZTHA T, AIPTOMB A I BT
LREEEZELNICT B0, FIPTOCKR TGFP & &l
& L7% X5 % %7 (AUPT1-GFP-AtIPT9-GFP) % 53
53R MRERL, NX—F A ZNVEKIN=F
YRMEICEY) YOS X FXFORME. B X UERE
HBALT. —ﬁﬂﬁ&%ﬁﬂ%ﬁkkh‘ﬁ%ﬂ% LAV A
WA BESEZBE L2 25, AUPTS-GFPZ 3 L
T 5L DPDAUPT-GFPEZ FEAMALICB TS
X
/N
%)
BT

F FICBEWEEPRHE I N, TOZEEETIAF

A MIA=ZVOERBFHDID2THE L L DI,

B Td HADMAPPHIE A N0 VBRI 2 & fEHE &
EERBELTWS, ,

3&*7‘\!”\*8?7\«‘\41
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Ly s = F O BEREESMEBETOT 74 PANV
KA A T X B M A B AR o
A AHE, MR, SRR, NMER, BN
IR, fmEAEY ((H - EYEEE LY -, AR
KBe - B, SH KR - B - AR

T7A4 MANVEHA V- a (PSK-a )i, HEYIH G
HFELTTANT T AEAMBREER % FV CHEES
NIHEBILRTF FRVEY T b, FDHOEITFH
5. WFHEH DS HPSK-a ZEFELTEBY, M
FELUAN I b4 ABEEEZ IO EVHL 2R -
oo B¥ 7 =F VT BERERME S S 0OFIREZMEB
BIZBWTOPSK- o PAEFE - WS, EREFRSL
PRET DI LD ol ZOKERIE, PSK- a 2V
f%iﬁﬂt%%&ﬂ%ﬁﬁﬁﬁﬁ%ﬁﬁ:k%mt

PSK- o 25049 5 Milia A ELAEH O 41 % T § 5 7:
B, ex 7 =FVIDOERERSLITH T BPSK-a D
HELZFEMICAN, ZORKE, PSK- o« KEREERS
LB O e @ X . BETH 2 MMM EER %
HY ZEIRBENT, RIZ, By 7 =F V7 DOPSKH]
k% a— F42LBbNLRIZTZPSKIZHHEL, &
REZSMARBICBIIAEREFARL A, HMEFE
REOMMICEBTA Z Ldbh ol 72, ZePSKIE
GFPORA Y v /37 B R MR T—B I IC BRI &,
ZePSKI1% v 737 B Dk & WAL T 52 RAICDOVTH#H
ETHFETH 5,

1pIO1

7$—=)VI Ly POPLA,cDNAD 7 0 — = 7 L &IE
FEHR

BN, BWE, EREX, KREEE, I
& (LBKRE  EWEE)

RAKRY 7$—F¥A2 (PLA2) 37 koY) YIEED2U
DT VIVEEE ARG R L, ERERRIERE ) V) YRR %
EETLIBETH S, 81 Tld. PLA2IE 55 EIPLA2
(sPLA2)., M3 ERIPLA2, Ca®IEMKIFRIPLA2E X U'PAF
TEFIe Fus—EIlGEInTBY), T7F F /B
H A — FOMFEBEETH L EFEEC, AfFH) VIRE
DOELREY) VIREOR BRI, BEEL CEENTS
K fkEl 2o TWwb, HILEDsPLA2IT & { BFFE &
., SRS FROFAERCK 4 LHBICRHALTWE S
EHFRBHL PR o TWS, —F, Y DOSPLA2DHFZE
3. WAEOSPLA2ORIZEICHRB EH T YV HEA TV
Vi, T, N—=V 3Ly MBI BPLA2D A F kR
T A2, =) I Ly bsPLA2 DcDNA 7
B == 7‘%1?’3 f:o

N—NILy POEBIUHEL?S mRNA ZHEEL,
RT-PCR%4T o720 7914 ~— 3B DPLA2 cDNAR] T
T BFEENTVBHEBE D LIZKREE - B L7z B5
N HEIEWT Fr DIE RS & e L 7%, 3 RACE% 1T
vy, 28—V 3 L v FPLA2 cDNAD 515 FACH) % e L
720 ARcDNADIEREFI S SHE LT I/ BEFIZA
APLA2O D D EBHWHEME R L7, B, 78— 3
L v PPLA2OREIFIZHED BHHEXPLA FLRAIIHT S
RBPIEZICOWVWTHEART WS,



1pI02
Sensitivity of Characean Myosin to SH Reagent

AR, BHEh!, B, FELEZ (FEKX-
B-AY, EREKRE - R - EH)

It is well known that SH reagent such as N-ethyl maleimide
(NEM) exerts an inhibitory effect on characean cytoplasmic
streaming. Target of the reagent was thought to be myosin be-
cause the activity of animal muscle myosin is readily inhibited
by the reagent. We examined if this really occurred in charac-
ean cells by treating characean myosin motor domain with
NEM. We used chimeric myosin which contained the motor
domain of Chara corallina myosin and neck and tail domain of
Dictyostelium myosin. NEM did not inhibit the motor and AT-
Pase activities of the chimeric myosin whereas it inhibited
those of muscle myosin. These results suggest that actual target
of the reagent in characean cell is not myosin.

1pI03

BRET7I7Y ) - ABRKEBZOSFHHE
BFHED? I¥yF/v—ALryer¥—! KipE

T, BERET, AHE? (ML KT kK-
INg F )

BEEOEBEICRVWEENRET)ATTAINE Y
B (eAsA) 27 A T2V ¥ VB (AsA) L LR E A M
L. T DOAAL MR BB CTEAR SN S, HIF
BEOT7 7Y — ABKEEFE(ARA) ideAsADE R
HERETHBLTSE ) )7 P ERTAANTO &
B7ZHs, Ry 72=y FMBIZF(aral) IZEEICFE S 1,
ZDOWIERDEeAsARZ T (FEEEEKRETER) O
WAL, M7=y POYKEETFIIRFAETH 5,
fg%fu%oﬁ%k%ﬁ&ﬁ&iwmm@%ﬂ%a%

5o

EB2EE YPH250 D %"/ 2 DNA % & PCR THEIE L 72 aral 1
ZF%pQE3ONY ¥ — AL, Mz ¥ s BHFR
THEE L, M ARG E &Y » /%2 DSDS-PAGET
1Z38kDa, 36kDaD2 2 DR ) X7 F FHPEEICREL T
Wio A T4 TEBETCHRABEERTOImMAEDNY
FHEED 52y ARAIBIZFHICIEKBEO A F—
IRUBERETN TV, ChOEHELAZBEKR
BHETL ZHTHIZIEDL LT, ARAIZASHZICERNS
BrTTALBbNDE, BUBRIKY 7212=y tOAK
TARAIGEH 2R L7245, 2O HIEHIZERD10%1EE T
Hotzo BICELRAF TV VY 7 Aaral 15T % pFL61 N
7 % —IZH A L. YPH250Daral :BIETF-REEARICEAT S
L. ARATEMIZEE L72e COBEBEE,SHLMIZL
72. ARADH T2 =y MMEZELZHET 5,
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TLFDTINY Y EHEEE, fructan:fructan  fruc-
tosyltransferase @ B B

JIESE', EHA LY, FRXE (REAFHE - L
Ji i)

TN I EECAYR, FIF A AFHER OMEKT
Ty T Ibo THRBICHEEENS 7V s b4 ) THESB
FUSHTHD, THANVF—RFLTTIREL, HEPOEL
DEFA MV ABWTREERER E L THETLILEER
LNRTwb, /2, ARBIYOREITH T HHEMELE L
THOEELZBE 2RO, BARBTTIZIsFrLTIV ¥
v & BB AR F D 1-SST (sucrose : sucrose 1-fructosyltransferase)
& 6-SFT (sucrose : fructan 6-fructosyltransferase) % Hif L T\
5 (MEMAEREE S, 2000, AEIF, ThHDORIEFLEREY
HEAEEFOBET A2 ILFDNATA 77 ) — b a—
=YL, COBRIBTFEMARAVLBEROREY v 32
EFRHLCCOBEEELRA/IET S, T OBEE Esu-
crose7ZIF TR INEZEE & LTHHET. 3ED1-kestosed®
52605 LafEiDnystose R EFE L7z ORI S, K
I —  {ZFFT (fructan: fructan fructosyltransferase) i {Z F C &
BIENHOPII R 072 B -DFEE L B (2-6)FEE DT
HEFOIATDOTING 5 V2 AKT 54 FRHEHIZB W
TFFTRIZF A0 THEE S vz,
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M ZUOLPASOA VT TR 4 FEREHREEIZE
AT — vEERA RSB
ZEHAR, _BAEE, WAEHE, FAEEX, &

ME—' (BEK - EWEE - CHEY)

AV 75K 4 FOEKIECYPICH T 773 —D
P450 2-hydroxyisoflavanone synthase (IFS) (2 & % 7 F /¥
AN De Fuxy VbR LZSTFHAT ) —
HEMRIGICE )DL bhb, FRABEEORERY &
LT3-t K& 75,8/~ (3HF) BRHEEN TV A,
INFTIIELIX, ARD V'Y DIFS (CYPI3C2) D
Ser310&Lys375 257 U — VEEMOBRETHLZ L
RSP LA, AET7Y) —VEEM LMD FuFx
Y VALD pHIRFHE R A7 L 25, CYP93C2 DERfLK
Jis i pH 7.5-8.54E T, pH5.5-6.5TIdi&A L7z, 3HF
1T pH7.5TIid8% 4 U, pHS5.5-6.5TIEH,2#mL 7-.
BHFD A & R T AR EBEE KITST DE@ pH 1, 65T
& o7z, —J#,'H (74 -dihydroxyflavanone) O ¥ &
4’ -hydroxyflavanone (34 { 9, 7-hydroxyflavanone
T33O FEF I MEDADPEI 572, LoT (1)
IFS 2k 27 ) —VEEM L3O Fax v )VbizRi
A7 3 BERENSESLTWS, (2) 75/%/ YH OH
I Lys375 LOMEMER 2@ L XER#HICHEDY,
A HOHEIXT ) —VEEMICWLETHS, LiEmsh
7z. #ALDEFE T flavanone 3-hydroxylase 11 % 2
P450 DHEELILICE VA V75K 4 FEEITERE S
n, COFHEF AR TEHESINLEZONS,
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Purification and Characterization of Three Forms of Ferre-
doxin-NADP* Oxidoreductase from Thermophilic Cyano-
bacterium Synechococcus elongatus.

FUBIEA', FIHESKMER (&RKEE - B%ARS)

Ferredoxin-NADP+ oxidoreductase (FNR) of cyanobacte-
ria has a unique domain which is distinct from higher plant
FNRs. The N-terminal domain is homologous to the CpcD
phycobilisome linker polypeptide, and it has been proposed
that cyanobacterial FNR is docked at the phycobilisome rod. It
has been demonstrated that cyanobacterial FNRs are susceptive
to proteolytic cleavage at the region between CpcD-like and
FAD-binding domain, and little is known about biochemical
characteristics of FNR with CpcD-like domain.

The petH gene from thermophilic cyanobacterium Syne-
chococcus elongatus, was overexpressed in E. coli cells in the
active form with the CpcD-like domain, and the overexpressed
product was purified homogeneously. The truncaed FNR with-
out the CpcD-like domain was also overexpressed and puri-
fied. FNR associating with phycocyanin was purified from S.
elongatus. The effect of the CpcD-like domain and the associa-
tion with phycocyanin on the enzymatic properties of three
forms of FNRs will be discussed.
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Rubisco® 7' ) 7 — 2 a Y5 | E B Z THEH O &
a7 7 —EEEZMEOHmMm

LARTH#, WA, Ahg (BRKEBSFEE
WmiRREEHRER)

TN —a VBTN Y 80 B L IEBEREN IR
BTHILTY NI HEOBREK T2 SR TRIET
Ho, BIEHEO—-HE IR TWS, 4REF4 L, Rib-
ulose-1,5-bisphosphate carboxylase/oxygenase (Rubisco) .
BITHETHLTNVI—A(Gle) L TAIIWVE VEE(ASA)IZ
%%#\ﬁ%%ﬁﬁﬁ:éﬁU#—&aymﬂ%ﬁ%ﬁ

FEEF 2 7 Y Rubisco (Img/ml) #1.7M Glc (37TC).
10mM AsA (25TC) & #hZhpH7.5T30H MLFEEE7-
MR, 7V — v a VIS RLEREENSE ) s 0—
FUFEEAV Y IAY 7Oy T4 Y2 E DR
SNz, “CHEERE L 7210 mM Glc & AsA % Rubisco & 3 H [
Rics€, Z0O#ERZEEMNICHIE L 2R, AsAld
1H % 7z Y Rubisco 1 moliZ2 mol#E & L. GlelZ 345 %
UNRIBIIREETAILEE o, FTNVY FF
v, Lys, ArgZx iz % EAsADFERIIHES N, &5
IZAsA & 37 & 4 7-RubiscoD G T F B 10H THA L
720 7V —3 3 v %%} 72RubiscolINativeZz d D |2}
X777 —HICHVEEZEE R Lz, ThE DR,
HWERNTOASAICE Y 7 r—2 a V5| &R I &
n, 7N —varvegidiy sy Bx7urr—+¥
ICENHERDIZTBRINEETIVHEZL BN,
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HEEYDOI Fay F) TEFEEREGERETF O
HEE & BRAEMRAT
HEET, PR, KBIED, frPE#, #I
&, KEKE (RFKE- R, *PFEKAE - %
%, PHK - ALHk)

7RV F¥v Y (ADX) BLUT7FL/ FFT v
EICEEFE (ADR) (X, WEEBWICBVWTATO A FEK
WCEE5TAI b F)7HEIY b7 T LP450 (P450) &
FEREHERT 5. —AMEWICBWYTZOEFRE
FRBT3Fe-S7 T A Y —ERICHUIATH D, AHFFETIE
B RY ODADX B L ADRKE T 7 % 32— F4 A0RF
(AtMFDX1, AtMFDX2 B X 1% AtMFDR) % GenBank/
EMBL/DDBIY / L F—4% —X—Z2%F|HLCHEZEL,
%15 DcDNA % Arabidopsis * 5 Bl L 72, AtMFDXs7*
I— Y AHEET I/ BRECY Z2Fe-2SHFefE 6 1Y A 7
4 4% L, ADRB X UP40E DHMEEHICES T 5
BHETI By I A5 — k&L, ADX family4FH D €
F—T7EREFEL TV, AIMFDR% ~ /%7 |[ZIZFADB &
O'NADP* ¥ &3z &, ADXE DMEMEHICHEE 515
EMT I BESEEIN TV, HAE 2 AMEDX1B
X OATMFDR % > /87 I3 F N ZFN2Fe-28% ¥ S2 L 75
Y o nih ORI A R PV ORI EIRL,
72, BAHBCRICBWTERIE I Fa v FY 7EIP4s0
PREBTZARERLTLIEFEEEE R L. Ar
MFDXs B & AtMFDREL FIIAEIC B THRICE < FH
L, fMOBETRIBHELHFRIAL TV, 50
BIZAMFDX & AtMFDR ¥ > X 7 %%, ML BB A Sk
ZICHETAI bay N 7TRIPASONDEFmE, B&
g&sﬁ515~%&@ﬁﬁﬂ%5#6ﬂ%ﬁ%i%?
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Identification of a mitochondrial nucleoside diphosphate
kinase from Dunaliella tertiolecta

Marinela Anderca!, Takuya Furuichi', Reinhard Pinontoan?,
Shoshi Muto'* ('Graduate School of Biogricultural Sciences,
Nagoya University, “Graduate School of Biological Sciences,
Nara Institute of Science and Technology, *Nagoya University
Bioscience Center, Nagoya University)

A clone encoding a nucleoside diphosphate (NDP) kinase
was isolated by homology cloning from a Dunaliella tertiolecta
cDNA library. The full-length sequence consisting of 857 bp
contained an open reading frame encoding for 221 amino acids
protein with a calculated molecular mass of 24 kDa. The pro-
tein, which possesses all the residues involved in nucleotide
binding and catalysis and putative targeting sequences to mito-
chondria in its long N-terminus was named DtNDK1. The phy-
logenetic analysis situated it in the group of plant organellar
isoforms. When expressed in E. coli, the full-length protein
was retained in inclusion bodies in a catalytically inactive
form. To express the recombinant His-tagged protein as a solu-
ble and catalitically active form, the first 70 amino acids from
the N-terminus were removed. The truncated protein, purified
by affinity chromatography to near homogeneity, showed NDP
kinase activity and the activities for autophosphorylation and
phosphorylation of phosvitin.
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BT LR LOTAINE vEEAF Y ¥ — ¥ ORsH
BIUHEHEICLIHERS

WWAZEF!, RPMF (BHFEBELK - RB)

(H®] £ DWW T AINVE VEEAF ¥ — €
(AAO. EC1.1033.) PHFET 5720, BFROIERD
AAODERIZE o TEY I C (VC) EXNBATHZ &
BEZOLNS, AAOICH LTI, BEEDEZwHI Y &H
1262 TL I TV S5, MOFETORZIZFE
Ehwv, 22T, BRELRL2OLAAOZ R, MY
AN, BUBEZOERICRIZTEEOREE ML
y s
[FEE] BT bR LOAAOZTRESHE (40-70%5aF1) |
ASLZUT T TLICE DR L, AAOIEMIL,
10mM7 A 2V E VB (AsA) DFFFET SOmMEE 8% 18 i
(pH5.0) (30C) TS, 265nmDE IR DA
REERRYICEER L TRD 72,
R BHITDHRLICIE, 22DAA0T 4 VH A LD
L. T4 VHFA LIS & UPIDASA 2§ 5 Km il
X, 12.5-10°MB X U44-10°MTH o720 74 VHFA 4
13 & U1 @ i 1 13 Na-CitrateNaCIKCIMgCL,NH,CINaSO,
DIEICHESI N, 7T VBIEBIUERICLAT( Y
YA MO EFNITEBMBEETH Y, &4 OKifl
1Z114mM £ 160mM TH o7z, 7 =V EIEB L ORI IC
LB574VH A 2NOBRERERNEIEHREBEETH D,
&4 OKifEIZ22mM E39mM T H o720 L2 T, T
A4 VA LIITE D D EFICHT B BEHIFH N LA
HIBH L 720

1plIl1

EFAELI PO F)TICEXIREYESL XF R
FOANFASEE)Fe FO7Aa v gLy
At

HHEM, TEKEF, KHEWH, FHEAN?, &
FE, BEME (R8FK - B - £2&1L *HZEHF

BELyy—)

HEARNTT AINVE VB (AsA) PO LAl & LT
BT AR, 1BTEILSNE/ T FUT A2V VB
(MDA) 5V I VHERT 5, MDA L ¥ 7 ¥ — ¥ it
NAD(PH% Bt 54k L L TMDAT V1)V % AsAIZRTC
T AFADBEZTH O, W T T AV 7+ — A0HE
RERKL, IPAYFYT, IrOKRFTLEEoLA N
HAFIHFET DI ENHONT VWS, YO XFXF
DY) LR ERFELER, BHOMDAL ¥ 7 ¥ —
Y EMEMDOE Y V87 H % 32— F§ HAOREN5SDOFF
L7 TS DORFOFIREW DN, + IV I+ 7 BAT
DEOD LT Ty bRTF FEEDLRBFIMES %N
KBIZESDLDIIR127FTHhols Z DORFHED
ESTZ7 U— v &2 FHWTUTOEREIT- 12, FINEFI%
Rz fEIE A KRIBE CRIBE 44 /87 HIIMDA L
¥y —YiEEA LTz, [INEHI ONAKGGICIZ8FE
EEEN OQ2ODOMetFRELVHFHET 5o £2 T, TNEThOD
MetBREDBIGE T F 2% b X 912, f[HELS] & GFPD
BhE sy D3y AT 2+ (MIA5T-sGFP,
MS8A57-sGFP) % {E# L, #2270 75 A MIEA
L7:o #DfE. MIAST-GFPE AMB TIZI b FY
712, M8AS57-GFPH# AMIN T 13 R ICGFPO H i i
bz, $bb, YO  XFXFTIIERMBERE I b
2y FYTEOMDALVY 7 ¥ —E¥X120DEEFTI—
FENTWBEZ EDXDbh o7,
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7 7 AH LY N7 (Pisum sativum L. var. Alaska) F 3%
D49 kDa apyrase DN G & 74V ¥ 4 TOHE
SeWE—, KHEEAN, EMARY 7 7ENRXF,
Mtz B, T—E2Ax) v 2 (\BBK- B,

1) —2Hhu 54 FMK-HEY)

ATP diphosphohydrolase (apyrase, EC 3.6.1.5) IINTP %
NDP % NMPIZ K #S 5 B3R T, HWIZ BV TEIZH,
HHfLEE E CEBLRBEL BRI RESA TV, £C
T, ABIFETIET 7 AH TV K7 Dapyrase DML N FTE
* BB FEMSBEEICL VAN, MERICELSHLT
Wb ZERFEFTHAELL, 72, T DapyraseldplDFE 7%
B5O0DFELT AV YA 7 (pl5.8,6.0,6.3,6.6,6.8) % #F
H, MRETEHSSLICEFORISRE o/, ThE6DT
AVIAT T = RWH T L2 HTHEEL, &7
A5 A TOEREFEREE AR L 25BN REVDS
AN, HEHRPL6IDD DAEFDE N oz TNHT
AVIATOGFERIIVBEDOLDICLBIZEEL
o TWie, 73/ BREFIFEN OFERD S, I Dapyrase
HATER 7B AR O BT 4 b7 I MMbk L AF24
BT DB A 2RO Z L)Y, I DapyraseD 7 A V¥
A TEROELRBERTHL LEZ biz, F72, apyrase
% 2— F§925mRNAICII3 HFE T — FHE(3 UTR) DR
ENEILDVPEETHLIIELHLIICRY, TR
& o Tapyrase I — F§ 2mRNAD# AL IHRE SN D
TR 6B 2 5 7o & OEFFEIR B AR A S BT
ZEE B & (FE45C £12660296) DHB) % 51T 72,
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H < {4 ERBEEERROFRER S ~ /32 B VP24
DTI/IRTFF—EFEHEFXAL VIZDo0nT
BHRE, AR, B, MAFR, MEZE
HE', BERHEZ MEMK - B 2R T T AHK)

VP24iZ7 b 7= OWBBER LWL L TREET
AT ERR2KDaDFHBIL Y VX7 EL LTH Y~
4 ERBEEMBE TAVE EN2D5, ZFOMEEDOZEMIZ
B & 7 T7Z% 1y, VP24 cDNA (accession No. AB025531) @
AT 5, VP2413 5 FEE#96.3 kDaDRIERIK S » 737
BEeLTARSN, MMEICHE® S ERBAEIVPA4IC T D
bty TENBLEEZONSE, AEUY-BREDK
B, BRHAEIVP24EBIZIET I ) RTF ¥ — ¥ (AP) DiF
PEERAL & DM FEMEATR SN72D5, MOERTIZEFICED
LN holz, VP2UDKIEX R 5 LT, APTEMD
HEZEELEZ ONL, 22 T4HME, BIVPUFHEIKD
APIHEHEIZOWTHREH 21T o7 KBETREB S, RE
T L L, 774254 =20 7574 =12k
KL 7-BAVPAEIBR A S TRE Y VN A RE L,
leucine-p-nitroanilide % 2 E |2 Fi\V> TAPIEME 2 € L 720
FORER, COREY 37 BIZCHTHEMIL SN B AP
EHEFOILFHLLII ot —H. T YT =
VEERLTLTWAY Y A EREEMILA & 5 HE 5
L72VP24 % ¥ 78 7 12 b Co* T AL & N 5 APIGEMEAS
AOLNT, TNHOFERIE, Y~/ ERHSEMRE
DOVPARZHEHBEROHFRT I /) RTFF—EL LT
BREE L TV B A EEMDSTRIE S 7,
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XA VREICFAETEA) IRTF ¥ —EBHtL Y
v7rar 7R TNX= . s =I e
i F4+ L VHEINS

WA, AREE?, KER, ETFHEL HPE
("BHRKZERER, *HME KFRER, S HBRKFRF

&B)

Fay ) REIIERETHIOODFELRTTTFT—ED
9 b, HEEEAS0, 5 FEHKDaT, Arg, Lys®CHK
Wl 2T A€ a7 7 —EREE LMY
ERE L, CoTur7—YRIESFEEE LSBT
BT EIITELD, BSARHEA VDI By 30K
RELTBTAHAIENTE ol ZOTRTT—E
FE7VF=r(Ki=3.5mM) R4 DT 7 =T J{LEWIc
L EMICHEES R TNHOMERRE LBRE L
:%%\4/77”:77 VIBREEATVAZ L,
BOKMEA R . D20 N HERRICLETHS &

ﬁfﬁ“%}‘oto if:\ COTaTFT—¥iL, Mg¥. Ca¥ic
X7 (Ki-l0mM)o TV E=Y, 77 =
-‘/‘/ﬂ:ﬁ%tm > Ca®r OMEIX, HMHTHY, i
WP C O A TR FE T b E % 15 T\ 5 TR ASE
SN CNBILEIZ I D HFOERIZRTF FTF DT 3
JBEE, ) IRTFFF—-FBEOEUMERL
726 FCT, Fau Yy r7ur7—Eilxad sk
PHWT, T9E R T Y ADF ) IRSF ¥ — ¥BEE
FEABRECRERASEZ{DIIOVWTYIIRAF Y TOy
TAVTERATOIAER, KIetEE R L7z, LEOHERH
b, ¥ )REICFEET AL IRTF ¥ —¥Bit
Jry7uar7—ER@RT7TNF=r, FT =V /LEY,
%gu;béwmfﬁﬁﬂﬁéﬁﬁfwéﬂ%ﬁﬁmé
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A fifi & Wi H glutathione S-transferase @ [ €
mEHA D, BEA KLETE, KRER (K
Bt - B, *PRESTO,JST)

A AEERF ST, 100022 55 VN0 BHHBR
HENED, ZOIFELEAEPREFREINTV RV, &K
7Tl A AW P D31 kDa% 737 & (RPP31) 12D
WT, ZONK®RT7 I /BRI zHREL, Thxa—F
T HBIEFOREZITo 7. #DiEHE,. RPPIVHEY D
glutathione S-transferase (GST) & BV HIEMZ o Z &A%
bh ol GST X, 7 V¥ F3* ~ (y-Glu-Cys-Gly;
GSH) & 4 &*%%1EA%®?@A%ﬁﬁﬁ?6$$'czﬁ
5o RIBHE P TA B L72RPP311d. in vitro CGSTiHM: %
%B‘itf%%%ﬁﬁwk‘cﬂmﬁ%itt:t#
5. RPP31DSEiE N TIEM 2 FFDOGSTTH % W HEME AR
SNt BT, A MMEMEANIZE T ZRPPIIDFES
fr & westerniE 12 & O FEZE L 7245 3. R & S
2 HRPPIVAR I & 7225, AR A 5 (IRPP31 IR
HERT, BICBITBRPPAIWD TH R WT &4
Mot o, A FEHOGEMBGIEBERD LR,
RPP317°%, EROMEEE LEMBICREET S 2 L H7R
SNz, BYGSTO HITIE, BREHMEICH L, I
FEIND DD BN, RPP31IL, R E Hlpretilachlor
R safener DfenclorimLER (ZxF L Tl ¥ ¥ /37 HEDIZEAL
B, NEOEFIDELE2WI AL T THoT,
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CLYDINIFF o RVAFIT—EY N0 E
ANDORY ABIT X HIEERE

mHEA, cARETF, EEER EHEK R

#& ¥ Chlamydomonas reinhardtii C9 (C. C9) D 7' )V ¥ F
TRVt F ¥ —E(GPX) DIEEFLEEZ HNDER
fLIEY AT A/ (Cys38) TH B, L v (Se) ITIKFE L
ERERE LT, T2, EUFIBHRLAEAAT 4T
BXUOYar¥Fr FEEEDSeICys38ICBEL TV
2o 2 T4HE., RGPXANDSeDEMERH DI Y AM I &
HIEERBIZOWTKRI L7,

SeERMBEHTHEEL-RBHI VBERLA)aV Y
F 7 PGPXIIEMZ 72T, SedbBOOLNhoiz, &
DEZEDITICIVELL., BAORELROE L L VB
WBLUGSHFAE T CRIL S ¥7:, Hit L VEIEOFE
T T, SeilRmiFii7 &M L 72 RBEREEDOK5% D
&M, GSHORMTHEMEH 2 32 b%h&#otoﬁt
L v EfE B & OGSHELE T m SeO, : GSH=1:4)
T, SeiRinEshr SFML :}%%&ib F% T 2 E A
HO, BEITNV YLD 4NV DSeDFUAADTEEZ S
725 Cys38’£’SerL~.’7r§ L-ERBEECRIMKDOEREZIT
) Wb L RS & OGSHALER |IC & A BEHIE N
@%iﬁtSea)Hl NIAARIIERD N h o7 ELD,
ccmwxnzwf‘&uﬁﬁ&@gmaﬁimtmbﬂ
T, EFRL7-S-SeHEIC L VEBEEFEELER T L
LR o7,
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oA X FAFEEFEMEIC R & N8 LWGPLT v
H—y I E
IR, BILEEE (de#EdE K¥E - lRHIRESE)

GPI7 A —% N7 B, FVAVNVKFRAT7FT
VA b= (GPI) A4 L CHIRBEICEET Y ~
NWIEO—ETHY, ThITHILE. BERENLS
BHESINTWED, YTk, 79/ 7085 0%
VIRVE, N—TNT Ty FRAT7 7y —EhE, FO
EEIImO TRV,

ARFZETIE, WWICBIT A2 GPLT v h—4% v %
YEOHEEZHELPICT A0, [y 237 EHGPIE
Biyk 2&K1) 8—EC (PI-PLC) IZKZHE O L%
FIALT, A2 ==V T % Tole YA XFAFD
REFMME A S P L 7= M B2 % Triton X-114 TH AL L
720 MUXL7-ESY /87 % PI-PLCCALEE L, Kzt &
% o57:bD%SDS-PAGEIZHt L7- & 2 A, HEHED /N
FABH ENTe CNOEDY U IRIEDONKRT I /B
BRI ZHROT, T— I NRN—ALTHRELLER, 27%<
& H3FEHEODNAYL L FRINS 7 I/ BEEESI & BVl
xR LY CROLDF Y82 HIZ, WwFhdIhF
TGPIT Y A —F U7 BELTRBEIR TV 2o
72H%, PSORTIZ L 2 RDd. TR EFNDCEKIRIC
GPI7 YA —% U7 BRI 2T I / BRI 2 FD
CLEERLTV, WTFRBF LWGPIT 1 — % %
JETHAEEZLNS,
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57;;%%53&0)MAR%€‘9 YN B DG THERE L
HE

BEEE, NHEE, BREZ, ERmE? e
EF (% (‘%ﬁ%ﬂ& Ed R, MERT¥ER - H)

Bets ADNA LD~ M 1) 7 2KEE5 B (MAR) 1ZATIC
BEUHEERNZLL, B M) ADKEESY VISV E L
AL, BBEAEEREECDNABE, Bz TRIHIHE I
LIELEbDoTWB E ENS, MAREEBIIIFEDEY| %
b3, MAREE Y V7 OB H L L S b, KBF
ZTIE. FNaAREEMREITRIC, MAREESY V528
DIfEEGFru—=r7 L, ZOEERHYE. MARDNA
%?féfﬁﬁ\ ML AMIC L DRI EENCES T HTH

Z NaABY-2KIEDDNAT A 75 ) —hbra—= v
7 &N 74 FcDNA (1688bp) 1. 5567 I /M5 % 5
¥ v % 7 B (NtMARBP61) # 2 — F L T \» %,
NtMARBP61 D — k1, 72 & 21ET > F 7 OMARBP
ET75% DMEMEEE R L7245, CoflllCidLys |2 8 LD
AMEFRD D, FTLVEHE S OMARESE Y V232 ETH
HhEWVWZR A, RKBEBRETREBREIE-VaEF TV}
NtMARBP61 (&, BY-2 & V) #A# L 72 10 f& Ll £ ® MAR
DNAWTH L6 A2 & # MR L7, HAEWEMEIZCHM
12kDaZf 43 DEEH) T O HEFE S 115 T L A 5 Cofill IZDNA
BEERAAL DA LHR L7z, R B
RS AE OFEM, MEMICE D2 ImRNAL ¥ V8
BLNLVOEBIZOWTHEbEHET 5,

1pJO1

yaA X F X FILLMBDOABAY 7 F ) v FIiZ Bl
DIEHREREE L FNIC X o THEBILEN S BV
PILAF XY RN

H H 547!, Zhen-Ming Pei,?, #%:R>, Julian L. Schroeder,’®
(*F 1L K - B, *Dept. Biology, Duke Univ., *Dept. Biology,
uCsD)

W RVE Y DIDTH BT 7YY VEE(ABA) iE,
PORTA P LARERLERZHIBL TS, ZhIET
12, ABADLEME COEMEBEREOELAYFEL,
DEBBREES IV YT LF ¥ R2VEFERLL, F0IC
IoTHIBARO ANV Y A ER L, B&BIZ, KILEAD
HERELZEEHLMICL 2. RFETIE, 25 Dpro-
tein phosphatase 2C (PP2C) mutant (abil -1, abi2-1)\ZBF
5, ABAIZL o THESN D IEUBREROEEB LU
VT AF v FVOFEELIC DWW TR,

abil-1 T3, ABAIZ & o TIHMEEREDELEIFE S
Neholzn, BEILAKRICL>TAVIY T LAF ¥ RV
DEELDRE, RO RE 7, —JF., abi2-1T
X, ABAIZ & o TIEMBRMEOEESFE I N/225, B
BALAFIZLE o THLY Y L F ¥ 2 VOIEBLIZE X
F.RILOBOdRE L o7z LEDERI D,
ABA, abil-1, {EEERFEEE A, abi2-1, # VT 7 A

F ¥ 2 ViEHEAL, KILAO & v ) IEFTABAY 7 F v ahs

EHRENTWL ZEFBEL IR o7,
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a4 XF XFCa¥*F v IVEETFATPCI D BB &
1 BE % AT

m R, RESE (BHBKEEYSFICEH
Tl —)

Ca* > 7)) Y T RIBEYD Y T FMEEDO TR Z L
WBHLEZLNTWVWS, ZOMERIEL%H ) O iZCa®
Fr A NVORILTH %, HEYDOEER M PICa BTk
1»%%7Ld&9%%$WWﬁEL feA T 7FI

JRE L THEE LS n[Ca] L AEFIZRIT, Th
6@%%$wmﬁﬁu§méﬂ%%b%%éhfét

BEFLRVOBITIIEA TR o7z, Fild,
9D43+X+@£f/A?—7N~X¢K\%ﬂE
Ca*F v A EHAREZFOBEETFERBL 7 0—=V
B Lo SOF ¥ FVIEBMOL-5 4 7BAAKE
FICa* F v IV IHFEAY 72 4[B14E Y 3K L (4-domain) HE1E D
YT H2-domaintfiE & b OF ML 5 4 TDF v
* V& H T, two-pore channel 1(ATPCI) & %4 L 72,
mwauﬁﬁﬁﬂmﬁ@maﬁ%v$wkﬁﬁwmm$
B ECa»HL Y AAATEME % BH S €72, & 5IZATPCI AT
BEOBRSRIZE VL LCa* 2 AL LI DH 5
ZlE, CMREMR Y YR By ) VB AKEY
KL % F VB BREERRAT IC X o CEEBH L 720 F 72, ATPCI
24 XFXFHPEOEERIIERELTVWA I R
§h§ﬁ®§$mﬁiﬂﬁﬁum%Lrw5:tﬁﬁ%

1pJ0O3

A A Ca®[H* X [ 8 325 1A O 4% BE 8 47
MEEE, WRIER ((HKE- £6R)

Ca®/H* % [0 8 25 5 |2 V-ATPase, H*-PPase(Z & > T
SN 7oA R pHA B % i LCaZ*’i’ﬂiﬂﬂl’ﬂ’\iﬁﬁE?‘
Eﬂﬁl%ﬁifi)% %@ﬁ?—?—ﬂ'ﬁlﬁgﬁ"&ﬁiﬂ@ﬁ B
Cfﬂbﬁ&@z?&ﬁ%%%fow cER

ho THNFE TIZ, A thaliana, #%E. b EQT I,
ﬁi) 6cDNA75§7C’*— PTENTED, Ca* %1
ﬂé LELIR R ERCAX2Y A TD DI

AFFZETIL, A. thaliana O Ca*/H' *H#EETH 2
CAXI, CAXZVDEEW’&'EL A % & ) 0sCAX1, OsCAX2,
OsCAX3 220 —=v ¥ Li:o 2N6DT 3 /BRSO
0sCAX2,3 IZ

HBIZ X ) OsCAX1 1X CAX1 7 £ 72,
c&a&470%n%nET6 LR o Tz, WHLEID
Ca”**-ATPase, Caz*/H*?‘J'ﬁﬁ%@F@ MExRE LB
(K665) =8\ T OsCAX1 * REL S & 72 & & 5,
OsCAXl ICOWVTIXCa2+ I PEIC 2 D L 2 RERB L 72,
S FMICNa /Ca* X M EBRIC R O N5 LD 2D
ﬂbﬁﬂ%%tuﬁOHtoﬁﬁcmﬁbﬂL§+—7
b D\ Cin vitro mutagenesis & i\ 72 RERT 21T > THB

. FORERIZIOVTOIHE L2,
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O MIBANGH T 27— 7 —ETFO BRI

fREEE, PART, BYHE, HRER', HE
EZ (RELEMERMER, *HEKX - EUHF)

BWHREZ AL pHARZ A VX —JFL LTHHA
L. IR AR A Nat & B P8 % 3 5 B AL
Na'/H'7 Y F K= — i3, Y OHIEXEICEETH S
B, FOBEIZOWTIZREARELZ HAS VY, YUMfEE
TIEEOWEYH» S 70 —= 7 L aEEINa/H 7
v FR— % —@&EF. OsNHXI (4 &), HWNHXI (*F
LF), SKkNHXI (A e T¥) 3, HFEBEENa/H'T ~
FR— % —BEK (nhxl) #NaCl, LICIRU/NA 7o~
AT VSOV THEEAERT 5 Z & AER S 2D,
Fr 72 \CHERR S N 7znhx I DS7R T VR FE OKCLi DR T b
WM L, 372, FhPho7 v FR—5 —&ET
iE, HESEICHT 5 B iR E ONaCLEE DAL 12 b KCILE
THRBAEFIGRI B, IS DRI, Hl O HRE
EINat/H'7 v F R — 7 —DNa DA K Dk d 52 &
ERELTWA, KFEETIE., OsNHX1D A AR
TEIZDOWT, GFPEDREY VN7 B EER LR D
PEETHET 5,

1pJ0S

HKTZ Na‘/K' b T ¥ AR — % — DNav/K+ £ F 78R
BHREORE

Pascal Maser!, Eckelman Brendan?, Julian Schroeder', LI
H 322, Z A2 Evert Bakker’, L EE(H, ME
4, ffEREZ* ('Division of Biology, UC San Diego,

28 HBE R K Z, Univ. of Osnabruck, ‘& H B KFEY
SFIEMEE Y 7 =)

HEYPHKT1 13 B2 B OTRK1-2. KB B D TrkG R TrkH,
Enterococcus hirae WKtrll, Vibrio aliginolyticus DKuB &
A= PP PR3 Y~ L. CTWL, SORFIN—L
ARARKF v 2V DL L 7258 72 4 x Membrane-
Pore-MembranefE E @& (F A0 Y —) 2 BHE L T 5
CrtEIAITICHLIPILTWS, —F., ME
HKTI1(TaHKT1) # BER R 7 7V 51 v X T VIR EME T
BEEMMNT T 2 LN LK OBi%E R L, Y 0A( 2+ X+
HKT1(AtHKT1) (INa' i A G E DO A2 FHT 5 2 L5
Mo TWD, SEIIMHKTRFED Z DA A 7 BI|ED
B sBERAHOPICT LI EREWE Lz KMT v
AR—F—OEERERBEEOP @B ERFTLALEZA
TaHKT1 D A % ~ ##@FLICFFLET 5 Gly-LeuH AtHKT1 T
ESer-Met IZEH#L E LT 5, AtHKTI & TaHKT1D Z D2
RELZTWBR L -6BEDO NS Y AR— ¥ —EIEF72
PER L CEBEBOMBT A LT 7)) 7Y A4 T)VEI
R R T - BERERZNEELT 270, £OME.
K7 I EEFREINK A 4+ BIREICEHS L TWwE S
LN E o7,
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& ABESynechocystis  sp. PCC6803DK' b T A K —
& — DS RE AT
MHEAEAT, AL, HiFRZ A2, Evert Bakker, I
BEAA, NNRBY, AEEZ (BB KRE - A6
B 2T KR - %, Osnabruk K, ‘&K - W5 FIE
EWEtL sy —)

AR R I3 AEHOK B EEK (b T VAR
F—. Fx ) PEEL, SPFRBRBEELA~DIECH
BAOERGEZEICERCESLTBY, ZOEEE,LL
NTTICHEALDEREIOK + T ¥ AR— 7 —FEF)
HEIh, ZORECHETHAONTE L, DAKE
Synechocystis sp. PCC6803D 7/ L IZIEKY M T VAR —
F—L L LTEER7 73 —D1DTdh 5 HEY DNa'/K*
FF Y AKR—%— (HKTHR) R &M E Vibrio  algi-
nolyticusDK* b 5 v AR —4% — (KuB) & BEWAHFEM%
RS BEZEFIFEELTWVWAS, T OKw/HKTR b5~ X
R—F — OB L EHIAH AL LD
5, RFETEIDLARDKRER T 587 B &
L. MR%#B222HME Lz, AL, PCRIZLD
LABRDYT ) APLERBETFOIU—= VT 2o,
ABEFHEI-FLTWEEY X0 ERED L) A
FUEHETAOPTHLPICT L7202, 3FEHEOK
bZ AR —% — (k. kdp. kup) 2SKIE L 72 KIHEICE
BIZTFEEALLEZ A, RBETFEDIIKEHXEXRE
BRAMEHT LI ENDDP o RICKBEZFEY DK
PBOAABHAEER T o 2 A, KEiRIHEREZRIEL
Ios
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vaA R FAFEEKELBVIHT-EO T+ A7 7
7 — ¥ oA EE D5

ERBAN, RWE, MEMRE, FLEE, HLKF
1EY, g R ES, BT 23, EBIBIES, 8 EIERE

("&kbe - £y B, 2RIk - oA AEY, 35 3 SDNA
BFFEAr)

WHFMHT-¥ O 7+ A7 7% —+ (V-PPase) (3iEHE
Yo YEBOMKSEIZEE L, HT 28% 3% 70 b
VRV TTHB, W TITEICHIAEICEE L, V-AT-
Pase X & b ICHBINEROBEM 2 HF L Tnwb, —F, &
I XTI RERESTFERICORBIEY TH L EHRET )
VR, MIBE DS SR ET ST & b V-PPase DHERE
@—OVG&ZJO

CODFOMBLL )V, FEPEA L LT O A PR
ZMAEBTYUA XF XF (Arabidopsis thaliana) O
T-DNAY 754 5475 ) —%BRE LT, TDEE.
V-PPases&{ZF (AVPI, 12 ¥ —) OREKRIDKES L
770 SHLEFHELLEZA, BBERIIEFEKIZERT
MEEIOBEEDO/NIVEMEE 2 o7z, TOMRIZ
V-PPaselZ & % i faBE AL 2T E KRS8 2 8B X UL
BEUATRTHDLEDHRLDHEX*FZEHETLLDTH S,
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A1) V-ATPase Y 7=y b TAV 7+ — LR
V-PPase DEEFETORERER I
WHOEF, BRAAT, $lE—2 fBER (W
IWEK - 1R, 2B Kb - £ B )

A7), BREEICE L, BEALEMBEL S
BOEWETH L, F4ld,. TOHH ) OWBEEIC
b, BEHYEREBIC oD 7O KRS S, V-ATPase
KU V-PPase HSFFET 5 & & % HEALFHE NI EETF L
NUVTHLPIZLTE, EEORZELTIE, BENL
TOE—Y -2 FOBBRBENY ¥ — (pPKTAATG) % H
V72T, V-ATPase, proteolipid subunit ® 6 FE¥H D 7 1
V74 —24 (VC1-6) D9 b 4 ¥ (VC2, 4,5,6) 75, B
BE VMA3 RIEHRCREERIT 2 2 L 28 L7z, 4,
V-ATPase, proteolipid subunit 7 4 V7 + — A O FEFR B
ZoWT, FERDOTOE— ¥ — 2 FHOBBRENRY
¥ — (pYES2) W 7: R # M A THET L 728 £,
VC,3 250 6 BE TN THERBTELZ LR
Bl MBEERS*HE L, 124/ 70y M2kB
V-ATPase HAKRDEE X FARTER, D TFEEITEN
HRONBZEPPELNE R ST TDXHBEELL
THELBEOBERBIIOVWTHRT 2, B2, B
VMAILl RIEVRDIERL. % HED TV 5, V-PPase |22
WThH, MERREANY ¥ — ICHAIAR, KRIERICEA
L7-#ER, pYES RTOA T O by Ry S RET
EHEV)REREHG, BAE, ELFHETLEDTY
bo T2, MRANOEXBEDERBED S, V-AT-
Pase O ApH X EETI A V-PPase & 1) b\ & & SR
éﬂf:o

1pJ09

ZEETET A AIEF ORI WRE 7T b~
Ky 7iEH

BERET, HFHEAE, MUNEST? TERE

;%tﬁ-kﬁﬁﬁﬂ%k-k%tﬂ%k%-iﬁ

(B /) Z@PEET S H 4 (Ipomoea tricolor cv. heav-

enly blue) (3 FHAEIZPEV 3R O 2% ML FIpHA%6.6% &
T ER L TEPFEPLEFENEET S, LT D
pHLEABBEOEE* Hig LI %217 72,
(k. &R o7 Vv ILDBERE LT3 ¥l
EEo7a bRy ToEE%#EL, FRMABOER
B 7a bRy THEEEZ RIS S X BiEH
BEIDA O NHKBOSRETDH > 720 22 TEHEEIZDIZ
B O DWREDOFEE LT L. (ZIZFERHICHARL
REERACWTHE L, —HTNVI)EBA F >~ OBE
EAOpHERDERE 2 DB 2O THIBAD A ) 7 44
F VIREOEALE BN NERECTHIE L7z, 213
REBAEFIEOAL A v b L CEERLIEC AR OS
HRREZITVERL CBREZ B LN TE 2, B85
N7z Abft, 2IZA TN FhOMBRED ¥ a) v Bk
78 b EEEZ025 (%Q/ 4 g protain/min) £ 0.10
T LAFDOEETE D o 720 WIAK I E 1315 T38
mM, 2IZATIOmMT, ChH{ETEMETH -7 B
. ATPERERO 70 b v By FiEERHIE L, B2
BEOHE L OB ATV, pHEAOBEREEZED T
5,
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W EH -ATPase * R L7270 7 4+ ) KV — L
TOT Y NVATIVWINVAT RBEXUTATY NI W
I R X AH % O T E
WA, 4 EHEA (R ILK - & AR

A+ (Oryza sativa L. var. Boro) ¥ Z A1 A & 455 L 721K
FaEH -ATPase ¥ #ERRE D AT ) V7 Va3 F(SG) 7=
B7NVATFINVTINVIY FASG) 2 &L TV Ly F v
DRY — AICHER L., HE %G, ATPIIK S #iE
W, BEUHBBMICH T HSGEASGDEE AN
720 SGEEOG 70T 41 RV — L4 TiX. 10 mol% SGT
H+# A G B & CATPIN ARG G T~ b a— Lo
140% F TRES Nz ASGEELTETFF YRV — A
T, 15 mol% ASG TH'#ii % 15 M B £ NATPINAK 75 ##1E
B, 2 PO —VD110F TR L72e —F. SG&
Mfufnfiuﬁv~A®%E%&Wﬁﬁﬁ%ﬁ&é
w72,

INSDFERDSEMRAIZB VT SG & ASG HhiiaE
EALTCOHEEY ZNZNREB L UHEIT A 2 &1
LOoTRHREILTWAZ LN EZ N, 512, ZThbH
@%ﬁguﬁMﬁwwﬁﬁﬁ%ﬁ&éﬁfwéctﬁ%
A Zo

1pJ1l

= SRR R B A B0 F D FEx Rt 22 ek
#H43EL Tright-side-out & 5 & B/ NE A HLBE T X 2 DA
RHE#H—!, $EHRA (CHEILKA - EEH)

TXEAMTI VTS0 RY)ZF L5 a—vokik
A ELE. B ALAR X V) right-side-out/F T & E/
i (RO-PM) % Bt RE \C Ll 3 2 B 22 ik L L TR <
MIEICHWLENRTWS, 2O HEIEREOBKMYE: L fif
BOEWVIZEITVWTWSE A, LERO-PMEZ MO L 4
MTXZ00EMH> TWih oz,

FAIZINETY Y ikl X ) BigE L 72 RO-PM (Z
BUIDEBKSTOBREORKELELIZBIT S 5% % BT
L. ZOEELR) VIREIZIZIZHHHICHA LTV
f\ﬁfﬁ@iﬁN#%Fiu##u&&w:té%%
ME 725

TSR LANBENMLZIM KClHBWE M) 7Y
Y, 7074+ —¥KTUREL, REXRTF FERKEV
2o STNHLOHBENEZBO _HSRLEEZA, WY
NOBEDBL LERERTF FEIIZIZHF LT LM
NOGEREN L, Al ONE TIIRENE TR
L7225, BTIISIIHWIML, 200, XEXRTF
N E DA KF CBAYE) OETA, REHELD
b, COTEEFELRICIEETHL EEZ LN,

BEEY CIIMBERTORERTF FAEFICL %
{y ZD72ORO-PMAS EHICHER LR T b LEL
bbb,
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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
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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,
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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
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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,
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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.
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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
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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,
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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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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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) > BRI S > U RO 7 T B R
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%%
ﬁ:o o

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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77 I FEFTADLBEMMERARITIEY) VBEFS VA
R—¥ —BEFFET—-FFERBLTWVS

ANRTYY, R, H#EA !, FAEFEE?, By
i”%ﬂﬁ%ﬁlUiﬁﬁﬁk#-iﬁﬂiﬂﬁﬁ

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,






