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D TEAEHICHE REBENSD, FORTEICZ A
¥ —RBOMEFEL B EINT, T/ —Fr Ty b
AT TlE, -PERUETHZ T A& —RIZBWVTLASAP2D
mMRNAZSR DB BB L2 AR aEaNz, THH D
B2 5, APaseld-PEUETEFLELIV—E VIR, 20
FTIIEICZ TR —BELEBICTMLTVE I &
SN R,

159

1pL10
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(1) Kawasaki et al., (2000) Plant Cell Physiol., 41, 864

(2) Akashi et al., (2001) FEBS Lett., 508, 438
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Overexpression of peroxisomal ascorbate peroxidase gene
confers the thermotolerance of Arabidopsis thaliana at both
the vegetative stage and reproductive stage

W.M. Shi'?, A Takamatsu', A Ueda’, K. Suzuki*, M. Shono*,
Y. Egawa’, T. Takabe' (‘Graduate School of Bioagricultural
Science, Nagoya University, Nagoya 464-8601, Bio-oriented
Technology Research Advancement Institution, Tokyo 105-
0001, >Bioscience center, Nagoya University, Nagoya 464-
8601, “JIRCAS, Ishigaki, 907-0002)

Barley HvAPX1 encoding peroxisomal type APX was intro-
duced into Arabidopsis thaliana. Higher HvAPX1 transcript
level was detected in leaves and flowers/buds of transgenic
lines of APX3 and APXS. The total APX activity in leaves and
flowers/buds of transgenic lines was around 20%-60% higher
than that of WT, while CAT activity was not obviously
changed. Under high temperature, total APX activity was ob-
served in transgenic plants than that of WT. But CAT activity
was decreased and no difference between WT and transgenic
plants. Our results showed that oxerepressing HvAPX1 en-
hanced Arabidopsis tolerance to heat stress at both the vegeta-
tive growth stage and reproductive growth stage.

This research was supported by a grant in aid of PRO-
BRAIN.
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Regulation of heat shock gene transcription in cyanobacte-
ria

{f A #E!, Michiru Suzuki!, Kouji Kojima' (¥ E K - 2 -
55 E W)

The regulation of the expression of cyanobacterial heat
shock genes remains poorly understood. The only suggested
potential regulatory element of heat shock induction in cyano-
bacteria is the inverted repeat sequence called CIRCE, which is
present upstream of groEL genes. CIRCE is thought to be an
operator with which the HrcA repressor protein interacts. We
inactivated the hrcA gene in Synechocystis sp. PCC 6803 by
targeted mutagenesis and found that the mutant substantially
increseased expression of groEL at 30°C. However, the expres-
sion was not fully derepressed by the mutation.

We previously proposed that a novel regulatory mechanism
suppresses the expression of ispA in the thermophilic cyano-
bacterium Synechococcus vulcanus under non-heat-shock con-
ditions. We performed gel-retardation assays with cell extracts
from S. elongatus which was grown at 50°C. We detected a
protein(s) which specifically binds to a novel inverted-repeat
located between the transcription start site and the initiation co-
don of the hspA gene.
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Constitutive expression of small heat-shock protein confers
thermal stability on the thylakoid membrane structure in
cyanobacteria.

SARME, FHE ", &FHRT, MPAE (HE
K-EH-5FEY, HEKR - B - 246

Previously, we reported that constitutive expression of
HspA, a small heat-shock protein (Hsp) from S. vulcanus in-
creased thermal resistance of photosystem II and protected
phycocyanin from heat-induced photobleaching in Synechoc-
occus sp. PCC 7942. In the present study, the HspA expressing
and reference strains after exposure at 50°C were examined by
transmission electron microscopy. Significant differences were
observed in cell ultrastructure between these strains. While the
integrity of thylakoid membranes was disrupted in heat-
shocked reference cells, concentric layers of thylakoid mem-
branes at the periphery of cells were still observed in the HspA
expressing cells. The association of HspA with thylakoids may
serve as a membrane protection mechanism. Experiments such
as immunogold localization of HspA using transmission elec-
tron microscopy are in progress. In order to elucidate the mech-
anism for the thermal protection of phycocyanin by small Hsp,
we are analyzing the interaction of small Hsp with the isolated
phycobilisomes.
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Redox-regulated heat-shock gene expression in Syne-
chocystis sp. PCC 6803

SARHET, iR (HEK-®-SFEY

Recently, it was shown that heat shock strongly enhanced
accumulation of transcripts of the groEL and cpn60 genes in
Synechocystis sp. PCC 6803 in the light, but induction was
lower in the dark. DCMU suppressed accumulation of the tran-
scripts in the light. These results suggest that cyanobacteria
may have evolved a unique regulatory mechanism to induce
heat shock genes.

We examined whether heat-shock induction of a gene other
than groELs is also affected by light. The light-responsive pat-
tern of heat-shock induction of the hzpG gene was similar to
those of the groEL and cpn60 genes. DCMU and DBMIB dif-
ferentially affected transcript accumulation of these genes, sug-
gesting that the redox poise of the plastoquinone pool is critical
for the gene expression. However, expression of the small Hsp
gene was not affected by these treatments, suggesting that not
all of the heat shock genes are redox-resposive.
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AFZBFBEY 3 v 7 RERIZFOIU—=V T
HEEETF, RLUF, RILUET, BAFE, &
P (REAT K- T -4A4TL)

HE DX, A ABEEMM (Oryza sativa L. japonica cv.
Nipponbare) (2351F 5 A b L AIB&BIET 05 HHIH I
ML BRI % f7 5T \s 5o KRR CIE, 2 b L AIGER
ZFELTEHL DEEOMBTHONTWAERY 3 v 7
Ji> % &% F (HSP) 127 B L. Nipponbaretk & L TiZ#)®
THSPORBEZHER L 7-OTHET %,

> 4 #FDOHSPOEF % b & 12101mer, 109merD 7
O—7%HE L. /—FINATV T4 E=—T a3 ik
DA FEEMEIZBITAHSPORIISY — 2 BIT L
7o FORER, Eb507/u—7Z2BVEBETH, &#
HOEREBETHA25C LY bFEV30TC, 35T, 40T,
45C, S0CTENZI2RMEE L2 A, BELA
WHEWEEHESEML, 40CTRAL L) ZRE EHW
EETEHREAENMETLTCVL ZEPHR SN, T
7o, BEBEOCICBIARBKEEEZBIT LS
5, BEEBMGSSHE, ORBE LIRD, 1RHED O 1203
BOBTREERSREKRE o, E5I2, 2022007
0 —7 L HREED B 5 #750bpODHSPOCDNA Y U — » %
MVATEEAN BEEWEREMIERLIOAFL, 7/ A
G4 T5)—EYHSPDA Y ) — =V T 2RI,



1pO12

FEHMEIRELAR T 7B RMICERET AER
BEBESTFEER a3 v 2 ¥ X EDinvitrolZ BT
% B B f AT
FRAESS, @AW, TIEKR BINE= (&
EBE R, 2db e B A - KIRAT, 2dbiEE K - BEAE)
FEEKIRBIL AR TIEZ 7 (Morus bonbycis
Koidz.) DERIZ20kDD 53 FH 4 X &K § % &5y FHEE
Yav ¥ Xy H WAP20, BEET 5 (Ukaji et al.,
1999), XD 7 7 ERBEKM I T 5 WAP20D 12 Ei
FHET S 720010, BHEL 7-cDNA % i\ CALAM 2
WAP20% 782 8 (tWAP20) * KIFHERBERZHWVT
TEBL L, invitro B BHF ¥ v R0 ViERERIEL
770 IWAP20% ¥ )8 7 B IZER~DOBITFI ¥ F V5 HIK L
THCHER L 72, $EE L 72rWAP2013., 7 7 R T4l
HROWAP20[F % IC, FEUSEHT COBRIKEICB
THI300kDDEFFH 14 A% R L1z, & DrWAP20% » /%
JHEIZ,. M T =Y VERRICE W ER LA 2V EBEA
BEEFE (CS) B L UM /KERFE (LDH) OiEMEEE
PRET HADTF Iy RO VEEREELTVSE Z EHHS
e otz TIIWAP20% 87 Bid, oS F&
B®yay 7BAZLAKIC, BiRAHEICL)EELLCS
DEHEEBEZMRE L. & 5ITrWAP20% /827 Eid, -
0 CHOFHAEMEIC L ) LML /-LDHOEMEZ BIET 5 2
EHRHLNE o7,

1p013

RIZ BT 2 R o im FE B L 1 O AT

ZEAR !, David A. Day,?, Hans Lambers,’, ¥ [1#i'?,
FEM (KK KB E Department of Biochemistry,
University of Western Australia, >Department of Plant
Sciences, University of Western Australia)

I 0 35 FBE U 90 U BE LS AR Ly IR T IR E & R
o —H\ E&%m&fﬁ%tf%ﬁ%m&fﬂm?é
tHLW%EE%TT( EH Y fF0) MWL T
RITERIHES 2 TIEL

v, R R L 7% 2 £ BEHEZ S

=l

E

e

(Stiletto, Patterson)‘ RS
R Z\luuﬁi(Amaroo) Bk
\f e #15C E25C THEE
7DA&% DAV RES 53
mﬁmﬁﬁéﬁ«to
waf iR & BiRTHEE L EARB TR
ﬁ%®ﬁkﬁﬁﬂ§u&#otoitﬁﬁﬁ
R A 32 TOHR, RIREED ¥ T Vi ERR O
T A L7o RiCEHIRME AL KREEORD S H
L I FYTRHWT, §180H70) OBEE
HEEE, 7 b7 o sBBROREBRICESE(COX)B LD
/7/m&ﬁ%@Xﬁ&m§§Mom®§kﬁﬁ%wﬁ
L1720 BEFEHE #E I3Patterson AL D3R D KIBMEAET
FH L7, COXODBERFERIIEREOERBEMAETERL
720 AOXDTAIEMICHEREMIZR SN o7z, L
Teho T, ImEREITT 2 MNREEOEEMEEZ /256
FTEREII PV F)TOBTFRERZEONEN LD
DTIF% L, WREZLADPOAE 2 EONFER 2 D D
TdHHUREMEIRE SN,

R
b R
HZH‘%“ Ll[ T
GHEE S Do
mm%&jwuﬁ
Bo
ey
3
8
§

.

a}

by

ﬁ%%@% S

! BB Y RENC Y
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1pO14

B KA RRRIREI S A T AL A FEY YYD
AREACF 12 BT 5 iR ) 5 B4

Py, BHEE, R4 (BFK 8%
HNAF)

WX v (Symplocarpus foetidus) (&AL % BEAH
5T M ERORBMEBTHY), ZOREETMNTH
LAMBERF . KETEEUHARBOEHICOEDLS
T FOEKIRE20CHNO —ERE ICHERT AN 2 F
D, AEICBVTIE, FEY VY YOEEREICHEDLSLA
HIEFORERMA N AL EZWLPIITE0, Hi
DERFIREZRAIT BT 5 AL IRE OIS % 235/ 12
M Lizo ZOMR, FEV YV vEEEMIIBIT 2 ARIER
DIRBEREN B 2 IRBBRSHFET 5 2 L ATHH
L7z, ARIEFORET— 7 27— ) ZEHICL Y, X
DELIBITLEZA, ARIEFOEREIZX, BX 21
R O A CHRAMICIRE) L TW b 2 EHL 2R 5
2o BBRERWC LT, Z ORI 7 WIETERS i BE D iR EY
B, [URELICES C RBEEF BRORBEEbIC X
NHIEEISND ZEFHL IR, KiEY O AL
R8T 2 BRI, [ KRR AR IRIRE) >
AT L] LB THILE LT, T/, BEKFERE
BIRE) > AT ADMEBY T 5 72O ELABIEF ORE
ZILCBE DL BRERIL L CAED > THOSTTHSH T
EFHBL, YV Y ORBIEF ICEEREORE
UH—BEET DI EDRBE SN, RO —ER T4
FHEHE . BTN - B BRI O 70 O AR et H ¥
& hiThhiz,

1pO15

DNA~ A4 7 0 7 L A % B\ 7z Anabaena sp. PCC 7120
Drbp &AL F B R O R AT

BPEE?, KHREZ?, EREH (FELR - H 2K
EUNEITER s a4

Anabaena sp. PCC 7120121, RNAKEA Y V)37 B %
I— F¥5BMETF (ropBIZTF) 28D 5, D Lol
MEIRFEMETH o 12, KIBFEMBEZFO—DOTH S
rbpAl DRKREFRRIZ, KIRICBIT D HEHEHEL . rbpAl
PEBNOBIGIILETHLLEEZOND, E51(2,
rop BIETHEIEMR DT 2 #ED 572012, DNAY A1 7 1
TVAI L BT EITo 720

¥ 3, Anabaena PCC 7120% Fi\V T, BEEREDKT
Wb %) BIETFREAROERLEFR, 32TH522C
«®v7bulb%ﬁ§ﬁ@mtt%®abfn\ﬁﬁ
HEETH D Z EHHON T BrbpAl, desA, B, crhC
DRI, )RV — L4 ¥ 35 B, ABC-transporter 2°CO,
DBFWIB LecemB EVBH o720 —F, 7431 V—
LIZHEL72BE L ORBRETFORBEIRBL L Tz,
RIZ, rbpAITEEMR L Bk E O T, BIZFRBER DR
WA, rbpAITRIERR TR E AW L 72 ORFAS
HoToh, BEERHMTH o720 HIVNEAL VY VEEEHK
BEONF T2y b2 a— FEHEEFORBEILR
BLTVz, SRNOLOBEFORBAEOHATICBITS
rbpAIDRENZ D WT E L AN ZHED L FETH 5,
F70, ZOMDOrbpBIZTFHEMROYA 70T LA X
LR OEROHET 5,




1pO16

RNAKE A % ~ /737 ERopAl D IR AF R ERICL 5
B REER AL O FRAT

HEEE!, HZEB AL AFHP, KEES (FE
KB IERBRK - RETERBER, ‘BRA-#)

Anabaena variabilis M3%E DRbpAl1 ¥ » X 7 B ¥, NEK
il LZRNA recognition motif (RRM) & CHRugEIZ 7Y &
V) YF ALV ELDORNAKE Y VISV BETH 5D,
RbpAlidpolyU (LA FUL 3 5) 1258 { &4 L. polyA (LL
TAET5),polyC(LLFCET 5), polyG(LLFGE T %)
CIXABREOBMMEE R L7, LA LRbpAIDORRM% &
827 I VBN Y 37 E (RRMS2) IZUD A IZH
MEE /R L7z RRM84DZER Y 737 {RS83E, G84DT
BEREFIUDOL, GEUICHMMEZ R L7, RbpAlDE
EXEUY4SB L UF46VER Y VN HTIE, ALCIE
T BB R L ol ZORKERLY, RRMF XA
NIUCH T BB <, Arg®I3GITxt 3 2 B
CHESLTWA ERBEENS, ABLUCOESIZIZS
% EDTyr LPhe¥ DI HF S L TV 5B Z LAFH o 7,
RRMZ4AE DA+ T ¥ Kb BHFATO B — MMk
E2DD a1 v 7 ATHERINEH, CDANRT MIVIE
MOBEFR, Y4ASTIE B ¥ — MEEI DL HEoTnEZ
EHHEEEINTZ, SO ENLBAERERTHHTFEHK
DEEIHEYEZLIEDDHY, FFEEROEED
my&@%%%%%?é%t@i%ﬁ%a:tﬁﬁ%é
(B f

1pO17

27/ INZ7 7 1) T Anabaena variabilis M3#R DRNAKE &
% > 2% 27 ERbpD D fE #t

BEHHE, FEEE, BFES? EREM (B
EK-B EK- B 8A31)

AnabaenaDEIRBENE O FE 7 5. RNA recognition mo-
tif % FF ORNAKE A 4 ~ 737 ERbpAl, A2, A3, B, C.
D. E, F, GOHFEIVHERENZ, ThbExa—FT 5
BIZFORESORBILERFEN TH 5%, rbpDIFE
FEUETHLENGP>TWh, E5IIRbpDIFZ ) ¥~
2B ATZHEBE CRIRANICR 2 22 v & v ) I A R0,
AAFFE IZRbpD DHEREMRAT & % — 4" v b & 7 ZRNAD[A]
EXHBE Lo rbpDD 2 — FHEBZE ¥ 7% F Wi
TpET-21bX 7 ¥ — |Z#liAH, K5 HBL21 (DE3) pLysS
THRB S, THERES %MK CHEMILES%. DNALL
O—RAT7T7A4A=FT4—203 ST 714 —LT VA%
1T\, RbpD % 5% L 72, SDS-PAGE CRbpD I, Fill &
N725F&10. 8kDak D KE LML BICH— NV FEL
THRHE &N, AEV AT LRV VEBEICLD
RNAFRERY T — 1T HHMEEZRRIL 5,
RbpD (Zpoly(U)iZxf L T\ & & 7R L 72, HLRbpDILAE
%Fﬁﬂ L. £ &7 709y hEETAnabaena M3#RIZ BT 5
RbpD% &M L72& 2 5, RopDOEREIZBES 7 b
%ﬁéi‘bmwiﬁfﬁﬁ\oto Z NIZRNADERE L N
i—iﬁd‘éo RbpD %% & A RNABLH 12D\ TIEAFZE

Thhb,
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1pO18

t VH b XY ) A TH Dglycine-rich protein & 1%
D H & AT

PR, BEAMEE, ERER (BEK-H)

S &F LY TRNAK A EF — 7 Td HRNA recog-
nition motif (RRM) % N ¥ fil |Z FF o T \» 5 glycine-rich
protein (GRP) 2585 { Ro > TH Y, ERLRE 12
ELTwaEtEZLATWSE, $7- 04X+ XFT
X, 2 O FEEF (AtGRP7, AtGRPS) ¥ iR T 3 # X
N, AU ALICHELTWAEHE LN TWE, 20D
GRPOMREF BT A 7012, LAV I FXAITH 5
cDNADHEZ 4T o 720 DOk R3FEEH OGRPE L F % HL
7% L. PpGRPI, PpGRP2, PpGRP3 & & A$\} 72, cDNA L )
WHESINDT I/ EERKIZ. ZhEh1627 I / Bk,
178 7 3 / BESR#E, 1557 3 /BRI TdH o /2o PpGRPI,
PpGRP2, PpGRP3IZIRRMAEIRIZB VT, YO 4 X F X+
DAGRPT & Z N ZFN74%, 1%, 49% DA Z R L 72,
PpGRP313PpGRP1, PpGRP2 & (33#\>, RRMFEB DRI I
FIaYFYTOIT YTy bRTF FEFHI SIS H30
T3 BBRENHS-DOT, GFPRIEY Y37 I2L 5 F
DR Z D TV D, Kk & ABAIC & % PpGRP il {5
FHORBDOEE /7 —F ¥ T & H v TSR,
EOBIZF L b, RIBTIRMBMBICHTEIBIY,
36EF R CEREEYRIRAIC R o720 T/ABATIZERIC
EEENROZILIIR SN H o 72,



2aA01
MIEABEE RICT 2507 =) F ¥ 2 BIEFHB

>
WYhROZEEBTRREICRIZTHEIIONT
FEA -2, #EXZ, HMEKH, EEE (B
BF - W FE4, 2CREST)

CHNETIC, FAXIDEBEL-7 ) F U BIZFD
BEACED, FNaEBEOMBICBWTSHREE RN
LRV HBEZEER LI, IO DEWETIE, 4k
7z FVORBICEIVMBEATHRRZY 7T Vs
U, BICBIFBFe() ) ¥ 27 57— A 72 ¥ ORI EE & E
FOEHLEI NS Z LIC L ) BGORINEH NS 5 72
HDEEZLNTWE, —F, Fe(lll) V¥ 7 7—A%
Fe(l) F S Y AR—F —1Z2onTld, ERZEHETICH
WD &R A A+ v %o THBAICRINES &
LB ENRHLZEFANSNT NS, 2 TERETIE,
WkT7 ) F L BIZTFOEAIE), BEFHABRZED
FIZBTAHUNOHED _iESLE (ZnMn,Cu) DA
HROEAIZOVWTHELLERIZOVWTHRS, 72
TCH, WD 7 =) F VIFEREICRIET AT, FERE
BITERE7:0DY T FVRTF K (ST bR
TFE) BAEUET A LICk o THIRER T KT S
A2 R DN RECBVWTRHESELZ L
DB THL, DL E, EFEMLEHEIED LS
IZBALT 5 D W TIRREE R E O AREALFIIZH 5
PICLHERICOWVWTOHRET 5, B, KERIZ, ¥
INIWZFTAXT ) F VBIEFECaMV3SS 7O E— % —
WX o THERIICRBIS A L ) ICHMAL, B5h7:53
A (T2) OMBREEZ AV TUT o 72, EERTEDORE
3, W E R IR > TEAIKAL L, ICPE AV TH
e

-o

2aA02

TLAFBLUOF NI S5 ZAHERNAIC X 5 #ik
%g&ﬂwaﬁ%&$ﬁﬁmﬁiﬁﬁ%mmm%ﬁ
BEHER, KEEF, HBEL, BHZET (Al
BEK - &BFEH, 2K - #)

) LV UBRERORAICE AERMEREY D o 72 E
ERILAFLERT A0, BEECY VALY
v RB|IERI T APHRNAZE A Z LT, TaFAD7&
EFOREBIH % A7z, TaFAD7 dSRNAR® B S & 5
729, BN ¥ —pET113-GUS ® GUS DFHEBE %,
TaFAD7 c¢DNA7 ¥ F+t » A48, GUSEIEF. TaFAD7
cDNAt V ZASEDNEIZEAE L 7-2b DL BEHRZ 27T X
3 FpTWFDI1-ASGS13 % {E# L 72, pTWFD1-ASGS13 %
FIL200 ORBEIEA L, REOFMEEE. B
SAAETRTOEDOHEMABEREL LA, VLY
B 2SI LT\ BRI 2 h o 72

e DKEY) T FAD7 BIZF D A RNAICL BV — o4
AV YV TPRIDONE ) DRFARLIZDIZ, T L
FLAKDERZ I NITUIT o7, BHNY ¥ —
pBI121 7% & UV IZpBE2113-GUS DGUS D 418 % . NtFAD7
cDNAT7 v F+t ~ X4, GUSHEIEF. NrFAD7 cDNA+t ~
AEDNEIERE L - b DL BEW R 727 T A 3 FpTHI-
ASGS7% & UNICpTH1-ASGS2 % {8 L 7z, pTHI-ASGS %
BAL72b D208 A 5ME &, pTHI-ASGS2% #E A L
720 DRSEEFUEFRT, VLV VBEESRAS LT

-0
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2aA03

25 K FDREBIABIZET # BRI BB X G- F N DR
Vi

FHET, =Z@WET, G —8, Eufhs (B
BAF - A EIRLR, P - Y FAEY)

Friz, g H, EBEA ML ABEICETAV AL
LAY M DRE EHICHEETHEERTO cDNA,
DREBIA% BifE L, BEI2> B 4 X 5 X+ TDREBIA D
=y bR BBEHOA ML AMEICEST 5 EEF
PBEERALTEVA FLAMEEZRTIEE2HL IS
L72e A MLV AFEBEDOTOE—F —%H\V5E LTEYD
BEMENEZ S FICHE2EE T L 2HE LT
FNIIZBVWTHCaMV3SSTOE— ¥ — %k HWT oA
X+ X+ ODREBIAZEHEMICAREHR S LEERE
L KRR b L ATEASAEL, ¥/, ZDDREBIAE
ZFZBRERBE LIy NarsLy -4y VEIEEFTH
D, LEAY VN2 B %a2— F¥ 558D BEF 2 HEEL
Tos

A, A ML RFEBED rd29A FOE—F —FHW
TDREBIABIEZ FABERERSE L N aD@EiFizon
THET 5,

rd29A 7OE—% —%HW\5 LY ORERE:H T
DRI LhPolz, TR, EBEA ML ARICITEA
L 7-DREBIAEZ T HEHL, A PV AMESME
L72e SNODBERIIIOL XFAFITBITAHRE L —
HL, #NaHTH 04 X+ X+ DDREBIAEIEF A5
AMVAHEERCHE, /2 AV VAFEED
rd29A 7O E— % =0 A XF X Fh b FEFICHEET
HILERTODTH b,

2aA04

YN DEGREEREICL D TSFTAF T EF L
CoOAINVEFY S —FEDOHEN
MEE, F4ARETF (BRk - Ed RS

BERFRE AR ORI DBEIEICES L, AREXRG LT
WAHEEFIZT L F IVCoAN VEF T 5 —¥ (ACCase) T
H5b, WY DACCase ZMfBE L 7T AF FiZdhH b, Ml
WORBHBERIZEICT S AF N (FERE) b
DT, 75 AF FIZdH HACCase VS IEFHBE A B & % XL
LTWAEERA, COBEELHMIMSEIE, IRIHEE
(fgE) cEIX Wz B LEZOLNTVA, T DACCase
FAEEOY T2y "L R AEAEBET, 42009 b
accDIBIEF 72 VI ASERFRY ) W 12h ), Iy ) L1
b, COBEELEMI L IMEBEEOY 71y
FEEXEMSELILENSH), 5FTEORAIKIIL
TV,

%2 5 BIETFOEEEHIT ACCase BICEE 5 2
RO EPREIN TS, /2, ThTTONED
5 IEREKST ) LIZH DaccDBIETFORBEZ T A4 7%
Ay COBPBERELHREL TWAWREMEIRE I
720 accDDORBEZ S TNITBEEZEIMT 5 Z L8
WrEsh b, AFETIR, ¥ N EREBETFOREE
ik TaccDBEEFOTUE—F — % VT OE— ¥ —
(FEFEDY) RY —< IVRNAD 7O E— ¥ — % HW\2)
(AL A2 7oA % /EH L 720 accD ®mRNA
B, Uy HEBERIIWML 7z, COEMPEY /) 412
I— FENBIFEOHT1=y b ¥ v BERIGIEE
ERICEDM LB 521202 8ET 5.




2aA05

7N D EIGATEERKIC BT A0S VI ED
KEERLZOREGKICBIIZTE

R, MEREY (CHBRERSEEERM AT IR
(RITE) - ¥ 55 FHEHE, *EREWmK - N+ 1 =
72}

MR BIZT 2 BRAY ) ANEEEA LA, 0
7 ) LEDE S SNRBIZFORKBEEIMFETE 2,
CORERBOER, ERENICERT RS 35
HOBEMBEITTHHR. & ICHAREEICB L2
FTHBIZOVWTOMEYE S Z L3, ERKBEERE
RV L AWEEEDOERNIIBVWTEETD
%o 4, GFPRIZT % ¥ /NI FERENEAL, ZOERK
ELREARICBIEBTHEBIIOVWTRFL-DOTHRET
%o thcL & accDDO M ICHFE AL 2 bo7z, TR
I FX 2 ¥ — pLD200-GFP (PpsbA/GFP/Trps16::Prrn/aadA/
TpsbA) ZHEEE L, /S—F 4 7 VW #H V2 & ) ¥ N 2Bk
NEA L, COKEES N EEREICB VT, GFP
DEEYFETES VNV ED38%IEL, Zhid, 1g4
BEROF NaAHEDH- V814 mgDOGFPOERKICH YL T
Bo HAKMPEIZ LD ZBALRFERIEELRE L&
A, ZEOGFPVEREIBET 22501 b o THA
fi L BV RERESHERE S N, LEOKRIZ,
JEFGERA PO iINRY s B R KBICERT A4
WAH Y, EREETYWEREEEOH L LTHHATES
THEMEZ R T S DTH b,

2aA06

b & H K DdefensiniB {5 T35 A 12 & 2 R KEBIEPL
RV EFayofh

HEEE, MifETF, PHEEAR', LWH=Z (&5F
A TEMEE Y ¥ —)

FMVIFF 3y OHEEICBVTIRIKEI ORI b
NWREOZHAREICL 2REIAE L, AEOHEER
2% BBADH B, TAIRIRE O L THEEM 2R
9 defensin (y —F 4+ =V) BEZTE2HLI VDL B
L, BHZHEDOTVE, hE TICKBEFEZA FI10H
AL, £ EFHREHMEA FOEBICEI LTS, 4
., PLaFxa oI RREREREE TS5 55 EHHT
WEEHAE T ER L, BITE4T o 72

CaMV358 7HE— Y —DTHICHhEL y—F+ =V
BEFEEELINAF ) — Ry F -k, T/
N2 FVYLAEICEYVRET L Y ¥ a—TVDEEY
HICBRE S, Nfrov s 2REEHNE LTRE
R Z R L7ze T,5 A WIRT, OB F AR L,
B¥y PATF—TVDELIHWT, 7., KEBEPTHRE
(Botrytis cinera) D W % ) DBEERBR 2T o720 ZOH
B BEERAO DI IIKE D DR ORI K O 1 R
PEL RN VRECERIHZ SN RHEAELN
720 EHIZ, WIZAY 70y MENOER. KD U
BHiL y —F A= VOEREICHBEBERFRED O
720 BIE, EHMZRLAERKEO S L IBROE TR
WMLTBY, KE2rHEED, TOM, HiLbHNRK
B, BEFEE MV IFF s v OFELRRERICHT S
EHMrRETHFETH 5,
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2aA07
g%&%ﬁ%@iﬁﬁ&ﬁﬁ&%%%&Ltﬁ%@

Bk th 12, T EME, RS, HARRIT, &
*?%Hi%%%RMD%”Uﬂﬂﬂﬁk%-ﬂ
I

RY3- FOF o7 vh VB (PHA) IAEWIZLD
ARENLESBULESGRI ATV TH S, K4
INFTIIRVAFYY—LAIIC3-L FOF L T VB
(C4), - FuF v Rvy% VECS) RU3-L FOoF
AN UEE(C6) ML= v b & LSS RIPHA % &K
TEINARFTIER T ZADERIZELTWAS,
AIFFECIIPHAD Y ICIE T A BER IR 97 ICEMH
TAHMEEFHL, EBRERTEFTLRHICBIT 2PHALE
EERUHEE,S, PHAODREZE THHR)-3-L Fa F ¥
TV Y EROBHEIZEE G-3RIV TR L 72,

AFHEICBITAAEE TR LER, s a gy
TIERTVAKICBIL L - ETRIBVAEEEITR S
hico T/ BRRICBLWIRFE -EF&ELILICE
D, EEUVP LR T LI P RSN, 6T, B-BE
L% FES 5T &AM 5 M T W Spolyethylene sorbitan
monolaurate (Tween-20) % i35 Z £ I2 & D, PHAD
EEENFE LML, COERE»S, BEIRREKIC
B ZPHAL GO EE N B -BRALFR O P REH & 4G
ENTWBZ DR ENTS, T/, E, BT, XK
PHE CPHADEEMR MBS ER LD Z L0, NET
LEHIRERE R B R RS LR ENT,

2aA08

A% Waxy BZFOMAMBZICL BT -V —F
Fo4 T

FHBA, BAOBT, MEZX, BR—-KX, HKE
g (ERAERE, 2R LK)

BEEYOMERBRI LB —Y YT v T
X, Bk~ — 7 —BIEF 2 EOMBMBE R %/ L 7o HiE
EEAHEEIC L ETVBIEFE2H-o TEERAONT
72, EBEWYOr ) A EICEETABEDRETR
MHEMBZICEVBEE LS 2TV 2=y ZHEWIE,
TIERTIRATIFRE SN LZ T TH B, KA,
70 ABHOHEATWDEERW T, LrdHT3EMY
DEFNVEWTD H 5B A D Waxy BRI F 2 EHBEETF &
LT, BHEEOZMHAMBI LY -V - 55
TA YT DOMICIZILO TR L. BREN 7O~
Ay Vit (hpt) BIEFEY 7T ) THEESY V37 DA
Fxr—r (DT-A) BIEFERWERALRRY T4 7 -
IHTF 4 TRIKEBHEDOT Funy 7)) 9 AR
WZ&), Waxy BETOE—A >~ M0 Y HNOEH| % hpt &
GFLBERIE, EFRELZ TR TMLICHEONZ63
HOIS VAV 2oy o4 2% HBELz, BONTHEY
DhptBIEF XN D & —7 v b ENT Waxy BIEFHIC
AT oRTHFEEL, KR Y FVEEL,




2aA09

FoNasgiEMEZ BV R ES
ZEPEA', PTREIERE, ATE R, JEHEMFIA (RS
WF - CORE, 23R K - ERFH)

AR, < OMBEREMRANOFFEIITDRL TV,
FRRF R ICdH 5, TR T TIEREME LTORT
B EREAOS X, KERF, sVvEY, 4B
AAY, TrFy, FLTE/ Z20—F ikl oz
bDTH5,
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RPTZEDNTERV, EYICHRBIZTEZEATEH
EELTHW Y ANANY ¥ —2FHTHFEND 5,
K7 4 VA N RBEFOEANCFHTAFEZE LT
WZEADNES T D E, R ICEERET AT EE 2 HA°
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A Large Scale Genome Analysis of Lotus japonicus
I. Genome Sequencing and Mapping

FEREBE!, PHE—, £€FE5—", mMEE, &K
HEE, HEEZ (123 SDNAHF)

In order to investigate the whole genetic system of legume
species, we have started large-scale sequencing of the genome
of a model legume, Lotus japonicus. For genome sequencing,
we have constructed a genomic library of L. japonicus acces-
sion MG-20 in a transformation competent artificial chromo-
some (TAC) vector. Seed clones for sequencing were selected
based on the EST, cDNA and gene information.

As of November 2001, a total of 608 seed clones have been
selected, and 149 of them have been sequenced. We have ob-
tained the annotated sequences of 73 TAC clones. A total of
744 protein coding genes were identified in 7.1 Mbp covered
by 73 TAC clones. Mapping of the seed clones has also been
performed by generating PCR-based markers from sequence
information, and 123 clones have been mapped on the linkage
map. The sequence data, gene information and mapping infor-
mation are available through the web site at http.//www.ka-
zusa.or.jp/lotus/.
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A Large Scale Genome Analysis of Lotus japonicus
II. Annotation pipeline and WWW database

mRR—, EBBE, £F& -, RAKEHESE, N
HERE, HMEZ (‘23 SDNARFZEFT)

We are in the process of several large-scale sequence analy-
ses aimed at elucidating the genetic system involved in nitro-
gen fixation and photosynthesis. One of such projects is the ge-
nome analysis of the model leguminous plant, Lotus japonicus.
Intensive genomic studies including generation of DNA mark-
ers and a genetic linkage map, construction of genome and
c¢DNA libraries and their sequencing are in progress. In this
presentation, we will review on our annotation pipeline and
data providing system on the WWW. To analyze long-range ge-
nomic sequence rapidly, we developed a system to automate
the execution of similarity search and gene prediction pro-
grams. Then the results are parsed and loaded into a WWW
based gene-composing system. High-throughput analysis of
Lotus japonicus genomic sequences are being carried out with
the assistance of this pipeline. The sequence data, gene infor-
mation and mapping information are available through the
World Wide Web at http://www.kazusa.jp/lotus/.
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Two Genes Each for RADS51 and LIMI5/DMCI Are
Expressed in Rice

HHEM?, HARRE, fRRER? BEH
—, HWEEGS, HHER, PNEE, IKEZ2 M
AR, ki —2, WIHES, FEE (ER
HAE, CREE RN, & FE T, SARTK, °F
AR, CRAFHRAE, AL RAT)

Both RADS51 and LIM15/DMCI1 play key roles in meiotic
and/or homologous recombinational repair. To characterize
these genes in rice, we have cloned cDNAs for both the gene
homologs by RT-PCR, and interestingly two genes each for the
RADS1 and LIMI15 homologs, designated as OsRADS1A/B
and OsLIM15A/B respectively, were isolated. The putative
OsRADS1A/B proteins are highly homologous to maize
RAD51A/B equivalents. OsLIM15A/B proteins also share high
homology to those from other species. Both the proteins pos-
sess two nucleotide-binding domains whcih are well conserved
among various organisms. OsRAD5] genes were induced by
gamma-ray irradiation causing DSB with higher responsive-
ness in OsRAD51B. Additional expression analyses using RT-
PCR and in situ hybridization will be presented.
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B R BAST /NARIESYS, Bl —MEST, L ugAE—2 (AERF
PR, PRELEY B IR, SRR, 423 SDNAFF,
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BHINTBY, THEOJ 4 DGLPTH o7z, Th b
DEFEZDEIER LT —TT, I L5475
V=% A7) —=r7 L, BEETISBEEIGLPO £
By ZHRE L7, TN 5 DGLPIC 3 #i% K5 AL
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Analysis of the Function of the MOM1 Protein in Tran-
scriptional Gene Silencing in Arabidopsis

+ # J5 #f', Susanne Lienhard!, Muhammad Tariq', Aline
Probst', Jerzy Paszkowski' ('Friedrich Miescher Institute,
Basel, Switzerland)

In plants and animals, the involvement of DNA methylation
in heritability and flexibility of epigenetic states is widely ac-
cepted, although its function is far from clear. We have isolated
an Arabidopsis gene, MOM1, whose product is required for
maintenance of transcriptional gene silencing (TGS). Muta-
tions of this gene result in the rapid release of TGS at several
previously silent, heavily methylated loci. Despite the tran-
scriptional reactivation, the dense methylation at these reacti-
vated loci is maintained, suggesting that transcriptional activity
and the methylation pattern are inherited independently. Al-
though the MOML1 protein shows partial similarity to the AT-
Pase region of the SWI2/SNF2 chromatin remodelling pro-
teins, results of overexpressin of a part of the MOM!1 protein in
heterologous systems, a screening for the MOM1-interacting
proteins, and inducible expression of the antisense MOM1
RNA suggest that the function of the MOMI1 protein is distinct
from those of known chromatin remodelling proteins.
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NOFEYTIE, FEROK 2.5 5D UN FHER SR, [
BEENSUNLEMOER M2 —BETHLI L
R E N7,

512 NO, KBRE L7204 X F A FELEEDRA
T VY E 5 % T, Kjeldahl @ ICHEHE S b H A
HEVEDRIEDOT VETEIBOBREYF YT
) —BREKBECEESMNEL LI THFLzE S
%, Kjeldahl # CRULE N2 WIS UNALEHH= b
oVibgme = O lbEWTH % L\ ) ERIGER % 5
oo TRHEDZ ENL, UNLEH I OFHRERMR
HEWTHDLLEEZOND,

2aCl11

TVE I UBRERBRRIET VEKREH VAR
BE - RERLNT v 2O FEBE OB
FHEST, BEEEY, EHHE, KHEKX?, E
BHE CRAEZEAM, RO FERRM, P (k) 4V
J IN)

F v # D —7FE Plectonema boryanum\$, 28D 7V ¥
I VEEAKEEE (GOGAT) 2 b, EF 54k L LT
7zl F¥ ¥ Y (Fd) ENADHZ V2%, &4 DRIEHRD
fEMTH 5, Fd-GOGATDS AR T ANV F—ITKFEL 727
VEZTHMLICEELRZE EHoTWAZ LEINET
WS I L7z, 40, BFAMKE FI-GOGAT KIEH
(HOF12) % JCofifE & KW A RBEORLR 2R T T4
B, B8F - - RERMMENAT > A0BEA»SHMBAD
Gh R UGEEXFIT L7:s ZOHE, BEKITVTH
DEBETTLTI VBT NVICKELREHIIZD L
PolzDizx L, RIEHTIEEN, CO,MET., T4b
L IRBRFEMEANE TR % B &4 F CTOABEEZGIn T — v
DOEMABE I NIz, RIC, BAERDFI-GOGATD EH
Hama et Lo, o, COMET TR DM
BEH LN, $72, HOFR2IZAT 70 E— # Hl#H T I
BWiZOBGTFREATLE, EEMICZTVEZT
FALEE D RIBHHIH T & 725%, Fd-GOGAT % BRI FH &
HHLEBPHESNLIEBHBELE, Tho DR
Mo, REFEL NVICIDET A ERFELL VO FHE
HO—DNFI-GOGATTH V), WFEIL/NT » A % MR
572012, Z DOBEIEFHEI Dup-regulation & down-regu-
lationASTH A IZfThN TV A L HEIN D,



2aCl12

7 v EROWBRFLRBEF O BEHRICDE L CEES
1l 180 4% 4 D B 72

EHEARF, MMRER, KHMK (PEK - EH
EY, *HEBAK - A4 REFER)

7 VEOWBEFLREZTFOEEIL, EFRRZIILE
5 70—V EEHI#EEFNicAIL X - THEE LS
bo ZTHITHN A THFH 41X, Synechococcus 7942 & Syne-
chocystis 680312 3\ THEER[EIAL o> H ] BE ) C & b HEANER
DHERELARDBIZFORBLRE L, Z D@ ICLysR
BOEERFNeBAES L TWwWAZ L #/RLTEL, —
J}« Anabaena 7120Tl3, FEERFELRBIZT DS BIIER
BRICIDEE 3, NecBIXHREERO A HEIZB D & THEEFAL
FOBIEFRBICUWETH S EHE SN TWS, 79424k
TIINteB2YRIE L T EBEMLIEEORB~ DL E LD
THTHD, 6803kICOVTIZEE LWRITOFE R, TYEE
FLREETHO TSR EELD 22 DITIENcA/ZT T2
{NtcBbUETH )., NicBIZHHEIEL THEERT
ST CONcAL B L TEE L2 EHILT 5 2 L oh o
720 LA L. 6803#KT b EAEEEATH MLIX, NteBIZ & 5 (2
HEEZRE LT, E512FK4 13, 71208 T b BRI~ D
IBEEHR LT CROLDZ LD 5, BEMEOLR VWS
DB FELRBIETFORBEIC T HNtcBDEF 5 13K IC
FoTELLZDbOD, HHEA & VD& T —/& I
NtcBIZL o THDOLRTWAEI D LR L7,

2aCl13
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Isolation of Promoter Elements Conferring the Expression
Pattern Associated with the Embryogenic Dedifferentiation
in a Tobacco Pollen Culture System

Wb Es', WIER (FlIX- &)

Embryogenesis from immature pollen is a typical example
of expression of totipotency and also an important tool for
breeding work. However, little is known about the induction
mechanism of the phenomenon. Using a tobacco pollen culture
system, we previously isolated a dozen cDNAs for genes that
showed expression associated with the dedifferentiation proc-
ess from immature pollen to embryogenic cells. The 5’ -up-
stream region was isolated by ligation-mediated PCR or in-
verse PCR from several genes, fused to a reporter gene
(histone H3::sGFP) in a binary vector and introduced into to-
bacco by agroinfection. Immature pollen was isolated from the
resulting transformants, cultured and observed under a fluores-
cent microscope. As for two constructs, fluorescence from
sGFP in vegetative cell nuclei was observed transiently under
the culture condition for inducing the dedifferentiation.
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Widspr2 L RABDELHEDRUENERT I &ML, SPR2
IIHNEDOEEICHEE L TV A ATREMD D 5.

SPR2 %kt O—=v T L5,
SPR2IZHEAT F X 1 2 F O E OHM Y X7 &
TdHotz. HEATR AL Vd % w52 -% 7 HEAEH
b BEF—TTHAh. SPR2-GFP% ¥ 7+ X E KM
CTRBEEELLIS, MBEICNY MRIBELZ.
04 XFXF4 ) AICIESPR2RAET VI OFERET
5. ZOBEEFSP2LIZT-DNADHEA L2/ v 72 77 b
HREBE LIS, spADHETWERRFIIRREET
Hotz. spraspl _EERHRORKRIM, %6 FITSPR2E
SP2LERE *MAEICHBE CE S h, REBREFAXRT
w5,
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ANVEEA I LEERXEERT Y 0L XF XK
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E%@%Rﬁ%%i%ﬁ$@‘@%ﬂ%%k-ﬂf
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YO A4 X+ XF DK% E R NERMeftyldpropyza-
mide FOB/NEESHER G L THBEZETH 0,
a -tubulini& % F D dominant negativeZE & Td 5, M/NE
DHRE X DT BIZFHIHIZE T 5 729, propyzamide s &
SZHERREFICEREEL -, ZoPIZIE, BhNE
YIMEHE 2 70 L S N b kataninkkBIZ T OER L 7-K
B2 HLH, Z OkataninfkBR T O ISR TEAD
Iy EYTSNTERKIE IR TV, $2, 20K
B BHNOLEEBRNQIIIELEHERTH Y, EH 2R
MLTWRWEREBTRIF TS LRbNefty & FFRIC
EHBNARET D, T2, 42-31%kiZlefty & 132 % ) B/
BHEASREH DtaxolZ 3B ERZHE RS L h o7z, 42-
JIDBIZFIEL, BSFREERDOPLRLAIITYEL TS
h, FBLERIETFETH > 720 42-31DBRIZTFED T
THWEEMOH B/ LAHEBS0kbICH 5 FRBETF 2L
TY=Fr YR L72EZ A, 1DND0RFIZT I/ BEBRE
AE R L7z, BE. COBEMBET AV THAHERER
iToTwh,
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7R 7B HEREERFRTAF,18L £D ¥
04 X+ XFKEQTDUEIRBAT
EHEN, PHAE, HAK?, WEEY, RHIFE”

(mKEE - £, 2K - B)

FABCAR 7 N TICEMICESRBBL, e M &
REE R ThTAF 0L BV HEMEZE TS5 VSV HE
N9 5. Flaveria trinervia TAF,18 (FtTAF,18) cDNA
L 720 FITAF,I8%°F. trinervia THECIRIZE 5
S50, ETIHMEEREME, ZLRICBVTHE
BERNZRBEEARTILEHLMIILTE
¥ 5, 2001 EEFEERFER), TNOLOKRIF, Ll
SEERAGIFRNICRILL, TORENZ O
% —BORETRIICHES LTV A THES L H
LTWwb, SHLABITZHEDLI0D, FITAF,I8
SUARFAFREATEAY TTI—EHA 7
VA3SSTOE—F — T TRIMWICEEHI /Y
X FXFRAEH Lz DR, EWMDIENF=DX
B s &9 LREELE R TRABSTIHLOW D
2T A4 BV TELR, T2HICBWTH ZFHITHEHR
L7z BUIE, RETGAVOHML EHIT, ThHDERH
FEmMRNADFERE L OB Z BT L TWVDH, $TIC
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FOI T BELNVIIBT BB THRET %,
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YO XFAXFOREREOHAFERTERL T
LHPRSBIZFOBEBITB LT 0 € — & — @i

ARG, BAREE, HAED, MEEE (8
Kbe - B - HW)

pressed flower  (prs) 225X RRIT. TEF MR KL
OTEZF R T A B EIRIC BT 2 R ERRICE
ENARONBLERERETH B, prs BIRERKTIE,
EF B3 L THREIO S FRE T 3R E
2B, —7h, MEMAOIHFIZEELZKE LT TR
BT 255, 5K OB (B3 ZMME IR L)
B OB RET bo PRSEIEFIEIEBESEZRT
FAFTRAL 2 Bxa—FL, fEE#E, EHBE
BIUEOHBAITEHLTWAI LN T TIZHLNIZE
hTwaW, PRSBIZTF % BFIICRB S - B Hink
WA T, B4 LBBEOREMAR Tl DR %
W, BESA LN, LLEDZ &2 5 PRSEEZFIZIER
%, EHRE. EoMAEROREMICB W CHilso
G, MEICHESELTAEEZEIZLRATVWASD,

HIE. PRS BEETOBANFRNEHALHET LA
LAY NERETAOPRSBIZFO 70 E— 7 — AT
EfToTwW5b, £/, 35§ 70— % —RPRST U E—
% — % W\ TPRS::GUS., & %\ |ZPRS::GFP @& % » /%
PBERBREE, FUNRIELVARVTORBEERM %
R IR S A HEMZ O TV D, TNHDRERD e
THETHTFETH %,

(1) Matsumoto & Okada (2001) Genes & Development 15, in
press
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04 X F XFTCPEAET B DO RE AT

R EFE, EBEE?, mEKE?, BmEZ, O
BE (BK-EMSFRENELY S =, TS
DNAFJf 32 FT)

TCPEZF7 7 I —@TCPF XA A Y & &fFiF b7
EEHYEA ODNAKE F AL v 2 b2 BHE I — F
LTWh, Y04 X+ XFI2BWTTCPRIZTF 324
L., #0156 3HE LD 5TBI/ICYCY 4 7 £ PCF
¥4 TO2MEFICHITA T ENTE S, TBL, CYCIE#
NERFYETIY, FUF¥a3VT2B0WT, AIBSHE
DHEEZHETIEAFE LTRES Nz, YO4 X+ X
FDTBI/CYCH A TIZIET 5 TCPEIETEE D LB
BB AND-0IZ, T-DNA EAZLEEDA 2 ) —=
7 #4T\, TCPIOBRIEFDOERGETHE L2, ZOLR
BO R EFEMITENE, BiREOE, EROMEMHE,
BREROETRLEOLZEM 2 ERRM %R, BERHRE
BEHAETIIHEIC, BRERERIHEST 5, TCPIOD S
OE— ¥ — R L GUSORBABIET 2 EA L - EinH
BEBITT A LX), TCPI0D 5 B 4E 38 A AL #ill,
¥, EHICEENTHY, ZREFCBVWTHEREOR
ONRETEEBRLTVWEZWIEFHLNE o7,
IS DFERIITCP10A I OB & % 7 & 2> D BEE
THIBELTWAE S L 2R 5,
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04 X+ XFCUCIEIETF \IKNOX B+ % FHiE T
5

R g — B
4i2mm%M)

FLZv0A4 X FXFICBWTEESEMABOTEE B
LJUBEOTHEICHES T 5 cucl (CUP-SHAPED

HZ?, HREE (RRERK N

COTYLEDONI) % A% L7, AWM TIZCUCI DH#ERE%
BT AZEEHME LT, CUCI%®#CaMV3587 0 E —
y— oW BT CRE RIS KK ERK
Gﬁcwnmiﬁﬂ®$m&%ﬁ%ﬁom
ﬁscwnwﬁéz Tk, TROME2 A FTI X %
Fo Y NAADE L, YNAADBOEREMILIZ/ S

RO F TR, %Lf%@ﬁﬁb%f%&?m%
BB ENE, 2O EH5, CUCLZFEDHILD—
2 RSCRIRBIROZ EICE o TFELICETN A
ETESLME L FET L EARBENT, BETTIZ
EEHSHHMABOLE R HERFICHETL2HEEFLELT
STM, CUC2, WUS. KNATI %z EDFHIG N TWb, 2
T358::CUCLIZBIT A NS DBIEFORBEHFH,
TR, BRITNAEF ORI > TFE LITSTM
BLUKNATI R L T, RICHBEFOERKE
(stm-1, bp-101) TCUCI % BERBE L /2L Z Hsmm
DFELIIAEF IR EINT, bpOFELIZIITH S
hto;hQOF%FBﬂMﬁh%uﬁ&fwﬂﬂ%ﬁ
L TCOREHERBINLIATH 5, KNATHIEE L Tw»
BWZ EHREENT,
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ETHSRMABIEKICES T 5 CUCI R U CUC2:BIEF
W HE S N B E AT O R AT

B, HEREA (SR AmAEEMNRERK
FNA FH A T2 AR

EEEYICBVT, E - X -t EHOREIRE
TES AR (SAM) D OEEEINDL A, ZORE MR
WCHEDLETFRBIIIEALBHIA TR, F42°
HgelL ->04 X+ X+ ocucl (CUP-SHAPED
COTYLEDONI)., CUC2EEZFI3EFE 2BV TSAME
WIZLETHY, NKORFELENAEZNACK A 1 ¥ ECEK
DEEBIEWAL N A A Y ENOWB LMy V0 B %
I—F$ 5%, @Hcucl cuc2:E%’2§iﬁiEB§E0)7] VAT
X, NRBETFEZEALTCREF*FHEST L LHEMO
bDEHRIBFLEAEREFEHERL 2V, LA L,
CaMVD35S 7O E— % — % @A 3E/zcucld L < ik
CUC2EZEF Tcucl cuc2 h VAIZEAT AL, BWARE
FEEELY T T, €2 TA@\AWAXW4WZVH&E
ETFOEEFEELERE 7Y vaavFaf FEEE
(G )%MAéﬁt#x7ﬁt%(ﬁscwnvmam
or 358::CUC2-VP16GR) 7% cucl cuc271 v AZHEA L 72,
FORER, yvaanvFaf FOFEETHLTFFH 2
¥ RERICEEE CAEF R FEIEL T LT
T&7 #2TC, COYVATLEHWTDNATA 7 0
7 LA 2T\, CUCI, CUC2ERIZF DTt CAREFIK
gﬁ?g%ﬁﬁ%éﬂﬁﬁﬂﬂﬁTéct%a&twﬁ
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POARXRFAFTOEOELEMBHERICEDL S
ASYMMETRIC LEAVES2 KU’ ASYMMETRIC LEAVESI
BIZT O @i

%I FE A, Endang Semiarti’, LE¥FEHA!, /B & T3,

Bawm—, WMEFRF, TERFL (2K - £464
¥, 2Gadjah Mada Univ. Indonesia, *H #§ K - o i £ 4,

A3 BF)

T DEZRRIHE - TEHAY R T A0 HRESL
L. =008 (MmEhiyah - ZEkmiie - £464) 136 -
THET A, Y04 XF X F D asymmetric leaves2 (as2)
EREZ, DEROBEERIEE SN, EOYIAAR
¥EMR/S Y — DRI 2 ) EOELGHBEE L
TOHFHDOERICEENRD bz, EOFREMLES
FLNVTEFTT A0, a2 EROERBEF M
B BEEL 72, A2 BRIZFRIEYEFOFFEOE T
I—FL, Y4 XFXFDF ) A LEIZQ2ED A v N—
PRHOT77IV—IBLTWAREEZ LN, ThHD
BIZFHAI—-FT2HBEEIE, APy -8t
LRI SN EBANKAICREO D, CRM DEBIT
HIVRFEENRTVER Y, a2 & I PAEBREZ2RT
BRIKE LTasl BHISNBY ., ASI BIZFIEIMYBEED
HEERFZI—FLTWAZ EPHREINT VS, A
Wz EOEXHVIERD S, AS1EAS2(Zin vitros& 12
BOWTHEEHETAZ EdSbh oz, 72, ASI, AS2
DFEBFEFRL A, BEERECBVWTHIZEHAL T
HEBHPHE LT, S5 EERGFPE W CTHIFENE
ExRARLLIA, BICEBELL, 2ThonZ ehb
AS1EAS2IIHEERA LT, BATHEL TWEEEX
bNb, THIZED, AS1 - AS2EAEATEE DR A4 BT
DIMPEBEICBVTERIELTWAZ EPEZ OND,
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EHEGEYRLEROTEIC LA L BIETFEWASL &
AS2 iZclass-KNOX D HIf| K FTH %

EHAEA, SNFM, AEFEBHE, SEARREES, W
HFAF, TERAN (fHBK - K- B - A,
2Faculty of Biology, Gadjah Mada Univ., 7 & £ % - F1 5
B, R ERK - IS &)

EHORRER Y — VICBEFEOALNL Y OAL XF
X F D % B ARasymmetric leaves]l (asl)B X Vasymmetric
leaves2 (as2)Tld, R ZHEET H L, FEHICHEY RV
EVERMLALTH, DAFEET 2 — P2 HAET
bo 2F D, AS1LAS2IZED G LIREOKIH KT & & 2
SNb, TNHDEREDIETIE, class-KNOXDELE
EMHFEFRWICEREL TWb, 40, ASI T 72 13AS2-
GR (ZFVvaanvFafL F) TSy —Lomegsy v87
H) REEHNCERATIRERR 04 XF X2
FISLAIHER L, L7, FHITIEH A, oh
5 DB ERMADOETEIZ BT Aclass]-KNOX D EE FEY)
DEFEZRT-PCRTH/-AER, AS2-GREMO L E
HETEREBEIIH SR TV o72h5, AS1 &£ AS2-GR
BB 2 BEERAETIIBEIS I ST v, B
LOBERENS, ASIEAS2II#FETAZ L TEHEAY R
T LIZBWT belass]-KNOX Z#fill 5 Z & AT X A
HMRERFCTHBELEEZONS,

184

2aF14

=AY O ZE O R M R ) & (= FANGUSTIFOLIA
? ¥ = I ( Marchantia polymorpha) \Z B \T % #{ [F] &
{2 FMpAN O H. B & i Hr
L #ETF', Gyung-Tae Kim?, ZE&#H—34, R B,
KB, KRIUE®, NFER, SHEHE (R
KBE - BRI, 2REAR K - B - EWELFE, SHEAR -
ﬁﬁﬂ%ﬁﬂ%ﬁk-%ﬁﬂ%ﬁﬁk%-iﬁﬂ
2

a4 X+ XFDANGUSTIFOLIA (AtAN) EIEFIZ.
EOMBOFA~NOMEZFIHET 5, I HEWEED
Yo I L E M A 2 R o LR T, £ OEEA&RIE
BRELIFIEN S, Y= T oEREKIZRFET, B
IR ON L WRBRPREFEFHO—HHERRE T
TV, FLE-E-RORJUI LV, E=T5I2BI5
ANHIFEE T MpAN D IRAT L B R L ORI % 515 F
B0Y LR BESD, MpANZERA X = I DR
MEAFEZFE HRDESTH b Rl & h, BiZ£FEDNAK
Flextind 55/ LEBASHRE SN iz. MpANIZHEE R
AT A= 6HR) ABER F T264bT, 7T20OLTF Y
Yb ), WET I EBREKIZ6395RETH o 72, AtAN
& OMREMEIE50% TH o 720 HH ¥ BRI IIMpANDS > ~
FWVAY—DBEFTHAHI LR, BEREDRNA
T ) —F VT T2 9kp DEEEW 115 S iz,
LU ARYT VF Y AMpANE A L - T HinifR £ =
I DR E, Y04 X FXFNDOMpANEIEZTF DEA
TV, TNLORBABOBIT 2 ED TV 5,
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Homodimeric formation of GhCesA2 expressed in insect
cells

Yuri Thara!, Fukumi Sakai', Takahisa Hayashi' ('ZX&RK -
A B HF)

The full-length GhCesA2 gene, a cotton homolog of bacte-
rial cellulose synthase gene, was isolated from cotton (Gossyp-
ium hirsutum) fiber cells and expressed as a membrane-bound
protein in insect cells using baculovirus systems. The hydrody-
namic properties of the recombinant protein were determined
in order to estimate its molecular weight in its native state. The
recombinant GhCesA2 appeared three days post-infection with
multiplicity of 10. The recombinant protein in the membrane
fraction was solubilized with PBS containing 1% Triton X-
100. The results obtained from gel-filtration chromatography
of the recombinant GhCesA2 showed that the protein had two
peaks in size. Each peak fraction was applied into H,0/D,0 su-
crose gradient sedimentation respectively and the partial spe-
cific volume, Stokes radius and molecular weight of the two
protein-detergent complexes were calculated. The molecular
weights of the two proteins were estimated as 142,000 and
285,000, showing that the recombinant GhCesA2 can form a
homo-dimer.
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7 7 ¥ N7 RREERZ Yacw (altered cell wall ) 2725 &
LNY Yy

EHER, KEX, 8 TR, #5L—2 G
B2 BEHETP, MEKE, EHKEH (TR
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YOS TIE, 7075 428> THREFA
LB ASHE S 1, cytokinesis |2 (& Z DALE I Hr 72 7 HifE
BENEBENE, TNOL—BHDOBEREORAIZ XA
ZHLPIIT B LI, MYDOEE - HMExEZX B LT
KREFRE, M5 ZE O FHEE D ) » oMk
ERICOREEAFOLEBEEH T LI LT, #hb %
U7 SEHIELTWAE X=X AICELT, EELA
ROEoNs Z D HIFETE 5,

IERFAEET (31°C) THIKIMHEAFHE S h 5 RERE
MR Eacw2id, MIBBEOREHORENBEE THEX
NBZeho, MRERSOELIFEENT, £2
Ty acw2DMBLBERR 3 DT % 4T o 7245 5. wik X+
b —ZEPHIS0% I L TW2Z ehb, aw2idt
VO —AEWDERETHALIENPEO D E R o7z, &
512, BImtI A Tld, cell file?D £ R cell wall stubZ A58
B3l rb, PREOHARELIBETHWLI L
Bhhoiz, TNLOEENI L, ACW2EBEFIZENV
O—ZAEK7ZIT TR, PRAREICOESTLI LT
ﬂ—_iu’ﬁgé hf:o
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Z ;;} F 7Y A RERZTHERE Racw2 B 5T 0 Bk
R, BEHZKR, B8 THF, #IsA—? BH
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IEFFAIRE T (31C) CHIfRHEDSTHE S W 5 iRERZ
HWERMKacw2 T, VO —ZAEROBEZ T TR LS
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H—AEMZITTERL, TRAREERICOBEE T2
EDVRBEEINTZ, £ T, ACW2EIEFDTY TR—2X
IO —=V T % T o720 acw2ZERBIETFHEIZESEMAA
ERi0S0191%* 5DFROIZ~ v 7 &, FEK389%#
EFHWT 774 v~ v ¥y Ty &fro k5. ACW2EE
1ZH9100kbIZHE B> N7z, RICZ OB % /N —F ATAC
AVTATEBELMRBT A PR To R, 1007
O— Y CTHBICE L, v EVTORR LR L
TACZ U= DF—N—5 v THhb, ACW2EIEFIIH
30kbDHIKICFAET 5 T L AR ENT- DT, F DI
DEORFDIFEEEF % RE LT2o TDEER, 12 DORF
WHEEBEHRL NIRRT A7 IV BOBHEIEL T
LT ENbhol, BIEZ DORFEMTOMMT A b %
ﬁO'CV‘Z)O
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Ml BE AR B A2 (2 38 1) A £ 2N T purple acid phosphatase
D B RE R AT

HHL A, £F#F (BALFKRE - 8- PR
BE, PHALF K- - W)

7z bid, MM BEIZJRFE 3 Spurple acid phosphatase
(PAP)?S, 70 F 75 A b OHIFIBEEARICBVT, A-
TIh e R L IcER S A @ x e AT L L
HRRLTWBY, RKBEEEOBBLMBT L0, #1310
PAP:&{z ¥ (TPAP4, TPAP12, TPAPI9B & U'TPAP2I) O 7
O k77 A MAFBERABIICBIT A BBREN 2TV,
TPAPI2B & UTPAP2I DREE. L N )V ASBEF A B 12 B W
TERPPICHMT 2 2L 2R LY, 22T, X%k
T, /=%y 70y MEITEVWEE L NUVHED 5
N7z TPAP12 2 EBEHTAHEEBEEIERL 72,
TPAP12 cDNA®D ¥ /N 2 {ifAXD-6~ D& A ¥, cDNA %
binary vector, E12 2 -GUS (Mitsuhara et al. ¥) |23 A L 722
VANT Y NEEBEL, TONS T YL AEREEE
WCEoTITo7e ZDMKFR., MBEBERR 775 —F
EWEAS, FARICHE L THISKEEWEEEREIES
Nz, COEBED 7O b 75 2 MlRBEEARIZBIT
BR-TIVAVBMEDOERLBE L ER. BARIC
HRERED -7V VSO EEIET 72, UL
EDORERIZ 7B 2R T ATPAPIBEBEZ SEH T 5
bDLtEZOLND,

1) H A % £ 20004F FE K& 2E 58 A0 $kPO51

2) HAMEY) £ B 42001 4R B4R BB T R 4ES133

3) Plant Cell Physiol. 37;49-59,1996
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L2L, Efp (RFEFO) BEHRBOSHIREO#EE
WCED L) ICEETLOPIZOVTIZHAL L TIE 2V,
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BFHA ZNZOWTHRE L7z, 3H R U4H B OEERS
HAOLBICL ), YEEOE S 13388 D60-70% 1284
L7zo EBOBMNE S Y- ) OMIaBESEE . iz~
SV - Z2AUESHEEITEENFETCREHMLZ
B, ZFOHTESAIIIXTIE & BE WO TH S »
HEFRON Lo, 4 FEHEW OMIKIBES B 1244
L. BB ERICES T3 7 ) — VLEWD 7 2 VS
BREFOD_EBBETHAT 7 VIBERARLLZA, &
NODEIIBENSFHTTHEMLZ: V72 IVSBEDOHE
id, 4BMEENME L - HERTHEETH 72, UL
L oOMREER S DEALIE, BEIICHY A 5RE 2 M EE
AL THIABREBETALEZOND,
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HEZ!, A%, &2, BIES, =7 &

HEB LEK-BE YEEK - £

HEFHICDOWAERDERE 2 IS 7o+ 2 3D
EFEBOBTEELRTOELATH ), FHEREEOR
K BZEFTVELTH HSN TV A, Kotake S (32)
(Lilium longiforum) DAt & i B BE 1Zexo-1,3: 1,4-beta- "
VAF—EDEET ST & & HiE L7 (Sex. Plant Reprod.,
2000) CDIYDTIVHF—EDONKT I/ BEEFHIZF
FLFTHEIN I VAF—EBLEHMLTBY., 72
TNVhF—EEEEZHOZ LR EINS, DT LT
MBI DWENB TNV A F — DR EDBEICEE
TMEELTVWAILERBLTWA,

B4 IIEMEVHBET BT VA F— EREFIR
BRI Li2Whrdsld, MEFOL)IEBELID
RNAZ i L. RT-PCRIZ & o TZ V% + — H¥cDNA %
ra—=v 7 L1z, TODNAKIHE DS 70— 7 %K
L/ =F EERCTIEREDOMREICL 7% ) mRNAR
DEAC R L7z, F-MBaREL % YINT, &5 Vit
BT5ZLTHREOYEY ZLsE, EHELERICH
BLTWAHEESE DL LEZONBIA- T VI F—F
R13-F VA F—¥, EXGT %2 EDMioBERICLEH
L. ZNHDBEBEFOI/IO—= VT ERATVE, Th
LBIZFORBBITOBERE HDOETIEREMENED
IIICHBEBENRTVWELEET S,
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E) 70— FVHEEHCTHL NI o 2 AKES
B MIBEERSD ¥ 4 F 3 v 7 k%A
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A, BiMIRL I BRI~ N v 2 A5 ED
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) 7 ZAZEUOBSFHET, MEE-oTE A F 3y
ZWEET B, L L, F0O5MLIcBIF 2 E{kiZ. FIi
HEFZNBT R 2RO L VHEL IR > TE
72bDT, FFLANVTOEIITREHES 2% o T
BT\, £ T, ABIETIX, SMLFERN L MRERS %
RiBTHE/ 7u—F PR EERT ST LT, 2L
o Z-MBBEELEZFTLARLVTORBKTAILIZL
e

KBS FETEI L ¥ 7 =F Y vEEMBOMIE
BEHBELT, 77—V TF1 AT VLA ELFI&EICE
DAL RN 2 =EEOMILBER S 2 BT 5 7
O— ik x BEEL7:, Boniifft v TRIER
TR 2 AT o 7246 R, B OMBBER S XM d, K
R L EREZICEBE L THEEL, BREZTHK
BHERT LD ol T2, b ) —FEOMIEER
SiE, BREZOCKBEICOA—BIICHET A L8
O hole TROLDERIE., fEROHFETIZRE
TOVEL 2o -HREDGFLXVTOELZHS 2
BADIZE) 70— FIVHESEFEHTHAI L EZRLTWY
5o BIE, HIBEOBEZELE KL LTHERYLY
N—=TDXx T2 574X %HEDTBY, FOERIZD
WTHEETHE L2V,
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Involvement of Cellulase Activity in Cellulose Biosynthesis

Yong Woo Park!, Takahisa Hayashi' ('Wood Research
Institute, Kyoto University)

When young poplar leaf was cultured in the presence of ra-
dioactive sucrose, autoradiography showed that radioactivity
incorporated into cellulose corresponded to both expression
patterns of two poplar cellulases. In addition, the inhibitor of
cellulose biosynthesis not only inhibited cellulose deposition
but also repressed the cellulases. Thus, the promoters of cellu-
lases are involved in cellulose biosynthesis as a common key
regulation at transcriptional level in poplar. Here, we isolated
the cellulase negative mutants of Acetobacter xylinum, which
resulted in the low production of cellulose. Then, the comple-
ment with cellulase caused the mutants to produce the high
level of cellulose. We have concluded that the endohydrolysis
of 1,4- 8 -glucan is probably associated with cellulose deposi-
tion.

2aG09

By ARHEY OF 4 2 MR ICHFEST 5 7 2
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Isolation and characterization of an Arabidopsis vw331
mutant defective in root and hypocotyl elongation

KA H#!, Ryuji Tsugeki', Shigeru Sato?, Keiji Tomita?,
Tadashi Ishii®, Koichi Kakegawa®, Kiyotaka Okada' (! 5{#R
REFERFRBEFLEFAEY F 2=, 0ji paper Co. Ltd.,
Forestry Research Institute, Nobono-cho 24-9, Kameyama,

Mie 519-0212, 3Forestry and Forest Products Research
Institute, P. O. Box 16, Tsukuba Norin Kenkyu Danchi-nai,

Ibaraki 305-8687)

Plant cells are enclosed with rigid cell wall. Cell elongation
therefore requires cell wall expansion. During cell wall expan-
sion, cellulose polysaccharides are known to be newly synthe-
sized and rearranged into cell wall components. However, the
process and its regulatory mechanism are still unclear.

The vw331 mutant is defective in cell elongation of roots
and hypocotyls. In vw331, the surfaces of these organs were ab-
normally bulging, which was due to swelling of epidermal, cor-
tex and endodermal cells. vw331 was allelic to acw7, in which
cellulose contents were decreased. VW33 was mapped on the
top of the chromosome I. In the finely mapped region, there is
no gene known to be required for cell wall biosynthesis, sug-
gesting that VW331/ACW?7 encodes a novel component for cel-
lulose biogenesis coupled to cell elongation.
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Dent-H1 7 U VERICBEZEBREZFO T E— ¥ — % B
L. RSGIZ 70 E— ¥ —HIICEER S LIS % 51t
TEXLZIEEHLIIZLT,
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a4 XF X+ DGA3 B -KERALEEFE, GA4D FE Bl H)
¥ O AT
BT, S\ (RKE - )

IRV Y (GA) X, BELOLETERTTELD
BHECHERT LM ANVEY THbDH, GAGREZD—
DTH AHGA 3 B -KELEER (L TE M RIGAD A B % H il
BL, GARBRRICBWTEELR&H #F>, YoM X
FAFIZBWTZOBERRIEFIINSE 773 —%F
BLTWAA, A THLGA4IE. FORBEENLLFELGA
3R-KEELBEE BT TH Y, ZORBEHHIIGADIE
RS54, BRHORECEECHLLEEXLND,
7cFB{EF. RUGA20-BILEER BZT. GA2-FRILEE
FBEFIZ, NEGARIZIE L TEELARLVT T4 —F
Ny 7HlHEZZIFTAI LM OENTVE, 74— KNy
7 fBIZGAD ¥ 7 F VRKER L GHGREIROE A TH
DBERENWY AT ATH LY, ZOHRBEOGF A H =X
LIZOWTIIRIFEALBHIN TRV, KIFFETIE
GA4D 7 4 — NNy 7R L MR RN BB ICES5 T 5
VAEBERRETHD, FTHALLRESNDGA4T T
E—F—ZLR—F—L LCGUSERHEE LI:a AT
7 NEETAREERELERL, 74— FNy ZHl#
KEELRVAEBOREERAAR T, TOFHER, 74— F
Ny 7 FREIICIES EiiS2000bp T HATHD, 74— F
I8 o HIAENC BB §HI% % 200 bp D #IFH E THRZE L 726
BRAEBICFHEM 2B 21To T\ 5,
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4 ABRET CTRET 5 T HLOXEIEF (9-LOX1)

KEE—!, EEE, SEELE, BILEE, EAE
AN (SRR - RIR, *REE - 8

AAFEFICIZY /LU BOML ALY 59-1U RF
V=¥ (LOX) DMWEENH B Z LML T
bo LI L. EEMBTHPEATVWELEY Y AEVEBEOES
IS5 T 513-LOXL R LY, ZOBEIZOWVWTIEAR
BH7: EASE\, ARFZETIE 2 D9-LOXGEIEF O Bl & #
BTz EHE L, SEIE, A ABRETFLYVHH
LOXBZT 2 HBEE L, KIBEHEOREHRREHWTZ DM
AHBRIIOVTRARZOTHET 5,

BREOBSEHY»SREENTWALOXD T I/ B
Fla kB L, 2o ORFEBICHY T 5 /AeH4EED
FVITX 72 bFF FeiitlLlce ShoEd T4 v—L
LTA BT DmRNA% 358 ICRACER 1T o 720 %
DFER, HEWICITEE DT L EDNAD BLEEIZHID) L
s S Ta=7L L2 =Ty bMFITE Y
FERTED» SI10HDBEFCTORBLHER L 2o 24
Y7oy MEHOBEELS, COBREFIRY VIV
E—THHILHPHBELL, KBFEOEHERZHVTE
b 7z A 2 RIEE SR O AL i % SDS-PAGE L2 fit L 72
LZAh, BERNIPOHEESNLINFEL —HTEH
97kDa?d /XY AR LNz ZOMBERBROEM % HFH X
72 ZA9-HPOTO AN RO, 41 AT L it L
TLOXDEE I BB X ORI R0 & R ICREE
LBRILOXTH B LhRENT, ULEL Y KRBIEFEA
A9-LOX1 & % L 72,
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DNAY 7 07 L A % H\7-ABAS 3 B P450:8 {5
DEFE

AR, mEEN, HEET, KERE (KF
Kt - )

77T B (ABA) (X, ABADOSAEBEILIZL - T
H B L 7zPhaseic Acid % #% C Dihydrophaseic acid-4-O-glu-
cosidelCE LRI L o TRF SN D, ABADS MAKER
LRE X, PAS0E /) FF T4 F—F¥ (P450) 12 & - Thil
Hah, CORBOEEBER THLLEELLNTWVS
B, FOERFRIAHTH 5. ABFFETIE, YT T
DABAL NV & NBMICHRET A EAHME LT, K
P4SOBIZFDORIEEDNAZ O — = V2 BB L7, b
Y ED O Y BREEEMKTIE, ABARMIC X > TREEE
EHEAEEICHFES N, 10O Y 4 40— A TREK
EHICHEEL, FORIIBETTAZ LD TWA,
ZIT, YuA X F AT EGREBFERLAR, BEERK
FHT CHARIREREE L 21%, 200 x MO (7) -ABA% IR
IBEERMBICY > S Y7L, ZOABAREIZ X - TH
EXNBHPASOBIZFADNAT L A 74 V¥ — % FHWTHE
#ZL7. a4 XFXFF I A EICI273ME OP450:&AE
FHEEL, FD ) HHI00EDESTA7 4 V¥ — LITH
N=INTW5B, BITORKE, AEEOPISOEET O
BEWEN, Zhehniss, 10f%, 8fE, MEICERLT
Wiz, A%, ThSOPASOERIZFORBFESY 1 20—
A&RMHICHEN L, 2RDNAZ O—= v 7 LRz ¥
YNNI ORBICLY, FOBEREEERET A, (K
BT, YBLXFXFDNAT VL ay =T Aalzk
L57VLA T4V —%FHL)
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75%%“7’%1@}-7»1[:%%%“}4‘/(MBD)&y
N

FHEEETF, MbETF, LWOSY, NRE, K
(ZREmA - BZFHBEHEL Y 5 -)

BB DY ) L TIES -CpG-3' DY b VA AF )
1LiEfix T 5, TOEBEBREIIRE(AHTH o 7205
Bili. AFMEY PV Y GAFALY IV V) ICEEST
5% 378 (MBD) BRWZEN/, MBDY Y87 8
BEAMYFTEFS—ERELESBETRL, B
DRSS T 5, il TIECpGIZHNZ TCpNpGD A F
Vb ), B L 3R 2 2EEHIERDOFEIHE
ENTze A7 BIIHWOMBDY ¥ X B BT 5720
Sy T9E FTVRDH I A= Ty R EEFE L, X
FULkEE A4~ (MBD) %#FORY 28, FEL
72(AtMBD1~8)s GFPED 72— a » ¥ VXV E % ¥
TAFHRBICEA L S Y2y Ty, TR, &
TRIIBIT L L2 L, KBETRIEALY VN7 K
PHWT, VY7 T vkL4 %2 L72ETAH, AtMBDS
D ARDPSAFIVY b v wFBk LTzo AIMBDSIZZRERI®
J—=HUBITICE D, FICETHRIBHE L Twe, £
72, AtMBDS 71O E — ¥ — |ZMBD5-GFP% 2 7z \ 72 #&1%
FHHBALLTIEF 7Y AREERETIZ, B ICGFP
VTFIVHBBEIN, T DR EHSAMBDS I HE
WHIEADNAD X F VALY b3 kA L. B OMBD
&%ﬁlf,f:ﬁﬁ%%ﬁo%ﬁﬁ@& UINIETHDH I EDITR
R o
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W7oty v FBERICL S NaKEYPRSY 52

E Dinviro 72t ¥ F

RS IR, WAV 22, FEA RS, BERAEE, I

%—@;U%k-%iﬁ%/ﬁk-%ﬂﬂ%iﬁ~ﬂ
A

N IKEY) & E TR R R ARBER S (HWC) ) F v
B (SA) X)) fADT) ¥ —TREST L, B
BAfAIEE S LA QWP FEIND Z LA S
NTWb, FNTELHWCH 5 W IFSATRIES B &
WH Y NV BORBICE ST AV ATA v TFaT
7T—¥Thrll IOty v FEBE (VPE) DEEFR
BAFMENDL L REICHRE L7z, ERRBICBITS
VPEDRE % fEHHT 5 7:0, 4 [, VPEDER Y v /37
BE L TREERN Y V08 (PR-¥ YNV E) Th
AMBREMOXFF—¥L FOF (4 F—¥L ¥
Z—1 (PI-II) #%E L. TN 5 DVPEIZ & Ain vitro T
DTy TERFE L, yNaxFF—YEIEFL
PI-ILEZF% KB CHRHE S, VPECULE LB EHI
FNOVMEE WY IAY VBT 7 ¥FF—
COHE, RO IV 51kDad /N v F O RA
7Oty FBICTFRENS32kDaD /N v K DEHIAS
BB ENT, —F., PHIOEA. RIGE B OFBEICE
36kDadD /N Y FORBAE Ta Ly v 7RICTFEEINS
26kDa?® /N F OHEMAKH & iz,
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GUSHEZFLORERIZFEH VWY, X+ X+
2B A3 OMGDGA W B % B m T OB
AHE—!, B, BE#L, HEE, 5F
B, KHEREZ! ((RI K- KERAGET)

Monogalactosyldiacylglycerol (MGDG) 1 #& & A 5 Al
BHoO—HB LU, WP T v ELR EOMEFLEBORE
BAED MW RERECH )., ERETF T34 FEIZ
BWTII50% L% 05 EBRIEETH 5, 72,
MGDGAS AL R?DO KL H I A L TWE T L
PERAHRE S, MGDGASEREMICHABRICES L Tw
AUREH D R SN TV,

FAlZTOA4 XFAF LD 3D0MGDG A HKBEEHEE
¥ (atMGDI, atMGD2, atMGD3) % BB L, Z D RH
RHEEDHEITE1T > T b, LLATIZAT b L 7ZRT-PCRIC
I AR RBEND S, atMGDIERANRT$TXRT
DEH/ETEEICRHE L, atMGD2, atMGD3 3 F# 1L Fh
B MEV oI ERERBE CHRENICRBAT ALY
bhroTwWih, 22T, L DEFEMLBHEEMETARDS 72
BOI3EOMGDGA BB R BZTO T E— ¥ — LGUS
BEFOMAEETFZ2YOM4 X F A FICEA LLREE
BEREER L, TORABITETo72OTHRE TS, F
2. VUBRZEBIZINITIZHAONTWAEELRTS
7 VIREOBRER L T RL 5 EEBEEME L &
EHRE SN Ehb, AEHFICBIT 5 EMGDGEA KE:
FBIETF DRI ZRT-PCRB & UGUSEIEZFEZHWA L
=¥ —BINTANLDOTFORERELAEDETHET
5,
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T VEOEREAERRR I2OFEL TV
TR, HERES?, BH L, BHHL, B
HE, BE@&—8, fET?, KEEZ ((RIkK-
RFERAGET, 2Kk - 2 - &)

Monogalactosyldiacylglycerol (MGDG) 3 YA 49 12
ZRICHFAETAIHEBRETHY, 7V EBLUESHED D
BEFAETF T a4 FETHIZS0% L EZE D5 FELEE
BIRE CH D, ZOM%T v E L FEREOREHROH
PO EFR O —DOBRE b %2 > T 5 DS,
MGDGOAHAZRITT VL BEHMY TRERLZ LA
MoENTWE, Y TIZUDP-4 5 7 b — R %t 546
EL. DTN ) ru— L axEEE LTARENED
W3t L, 9 VETIZUDP-Z Vo — R & it 54k L LT
TN a— AP I Nz, RELEEEIC X > TMGDG
FERENLEITRENT VS, S EFKL4 132D T ~
# (Synechocystis PCC6803, Anabaena PCC7120) |25 \»
THEEE S Z AR L, BEHELEW CE# L 7-UDP-H %
AWTEBREEZ A, UDP-7 )V a2 — AMKIEDOER
1FTIE% L, UDP-# 5 7 b — 2K DMGDGE B ik %
DEERTRTERLB, cOZLid, T EICHY L
F L% 4 7OMGDGERBEZEVFEL TWAEHI L ERE
LTwa, LHL., &7/ ABRFIPAFEIShTwbAIh
520D T VI, WY OMGDGA HEEE & MFEMH D H
LBIZFVFELLZVIEDLDL, T VETRIESHEY L
3ELE)ZATDY )37 EHMCGDGERK ZHH > T
rEEIZOLND,
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a4 X FAFEMBBIEICL > THE SN BB
A o iR A R

BHEET, MHAET, EBHETF, BELE (W
ax-28)

[BEW] HYEIERRHABY L EICL2R8E, 5
WIIARZLZ EIC L ABELZIT BRI, FOHBO2LD
FREEBRE AP Cloocls DEALERIGZF &R
To ZOHICIIREIBE DG @H» H ik T % BRIFERMA # R 2%
HFh, BHT VT FIESTREICER SRS, L
L., COROBRERBRICEL COBMARFRITL
{, BESOEDIRENFED L) ZBETHHEALTY
MoV TIEHLPTChRW, £ T, ¥YOA4 XFXF
EHSBIEICED REoS AR L EET VT N &
DIREILFBEENL ;) ¥V EOERKBIE % 21
WCRRE L7z, [HEE)] o4 X+ XFa¥y PERFE
R, S5V X DB L2, S LR "IE
RETLCIZ & ) HIREREICHH L, = A7 VRS
%, BB A F LT XTIV E LTGC-MSIZL D EE L
Too EHT VTR Fidk K5V U FHEMAK, BALIHRE
ENFEMKE L, FAFNRHPLCTEE L7, [EE]
U4 XFRAFEEZHEBT S EMGDGAABIZKL L
720 HTH18:3 (n-3), 16:3 (n-3) DALV FFEETH o
oo T 7 MERRE D LERL7218:3, 16:313F D%
BIVRFITFF—BICL VLS, HET VT F,
TMNEE, e FOXR UBALEREINT, BE, 20X
7 MERRENASRICESTABEICODVWTRE 2 ED
Twh,
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HYOEDHEIIBTAH) YIEEEKOXE
EIEER, PAIER', FEHAER (RK-REHE- &
D)

EOMEIHEMOEELREERDO—2THE. 0D
MEICIHMEOMENLETHY), 20D IZi3MigkE
KEBOWME ZNERLT HE ) VIREDOEB B
HThrbrEzONSE, ThITT, V) VEEORENL
CREDH S0 A XF X ) fad2ZERRDIEEDHED
KRTHEINS L) HEIEHHHY, EOMEICBIT
5 UIREEABROBEERICOVWTHREL-FIZIZE A
Erwv, MBBEOFEELY) VIEEIZFARA 77 F IV Y
J—=WV73v (PE) LXA77FINVa)y (PC) T
HHIENHONTWE, FITINLDESHERE
THARARINVIY )= VT IVIFIYVVIFTI VR
75—+ (BECT) &EFRAKXYNAY I FIYNEIT
YA7zx7—+¥ (CCT) OFEHE UL XF A ;DK
BETHELZE A, EEDMEIA TCCTIHMEANER
BIZEL b2 2 R L. [EEXEDOMEIZBIT HECT/
CCTIEMHNEREMRICOVWTRIT 2729012, a4 X
+ X FECTODNA% 7 u—v{tL, Thrxrtsy ARV
TrFey ACERT AREAGRREY EER L. £0
MR LTV F RV RECTREAICBWT, EED
ZLLCELS 2720, HEVIEIHNHMA o720 THERE
BABE N, DL EoKERIE, EEOMEIZBWTPE
DBEY ARV BETHATREBELZRELTVS
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YRR ICB VYT Y a BIBREAH T TEZ 24
Y ¥ IRE 5

#H LT, BHET, REH, =0HRE (FH
BK- B - EERE CERARK - RRAKE)

YRR T > a BIMARG TICEL L, ERDY
YT ESER) VIRE SRR B Z ED LTV
5o BIIINFITINSONBOBELZBITL., ¥
SRR HRERENLCRE 25, U ViR
BoOSBIEBEEREZRL2ABEEALTEZAZ L
PHLMNICLTE R, EHICZDY) VIRFEDOSEDS, B
HICF) O = V2 RmMTAZEICLYVHESINLIEHE
B S22 L7z,

ARFZE T VIRESHBOBELZ SOICELLMA T
OIZ, HAEBRTEZ LB LR RAT77F VL
QY Uk, ANTB IO XF X F OREEICH
NIAFETEFOE M ZHABEMBECHE L2, 208
B, MiBoOBESEIZE DIATNEEDI T 3 LR
BRI IEBICRET A LT holz, FNIC
LT, BHICZ) Lt —va@mmL <) v IRES %
FHE L -MfE <, sehsiiie o e 3, Mlamics
KEFOBEHIER L b S DB, I
VIREGROMELMEOH IMETHL LEL, BE
SHICFELIARTV S,
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S UERERRICBIT APGDEE

A, EREAE, MABE (HEERK &£
i Bh2)

CDP-diacylglycerol ~ synthase (CDS) (&phosphatidylglyc-
erol ( PG)A&#X%Jiﬂ)ﬁﬁ'@ﬁ)éo FL IR, 7 V&
Synechocystis sp. PCC68037%* H CDSBIn T % RIB L - AR
#R(SNC1) 21E L. ZDEHN D LPGAEF ICUETH
D, F/-CHDERICEMT AL ERLE, RIFET
IESNCI#ZFIH L T, REFROFERDOHE R HIR
A P L AT TOXREREMERFICB VT, PGHRLTE
E & ISR L 72o SNC1 % PGS M 2 & ERMEH~B
T35L, 2OBOMBISR L FKICHIE4L7-) OPGEE
PRI T B, TOBATHR, BRIICF T34 FEL BHEE
L. dodecylmaltoside-PAGEIZ 2>/} 7z & & A PSI complex
DHELEBRDORA ML Y - TBREE N, /2. 75
a4 FiES > /527 DSDS-PAGEIZ & V), PSIK UPSII#E
YTy NOFEERORILPEDO SN, DED
ﬁ%u\mLPmmﬁéwmﬁﬁimﬁﬁmmﬁﬁﬁ
THHILERLTWVWE, —hH, BEMHET, 40-45CD
BiEA b L AICSNCIZHR L, COMRIFIEDHEBAED i
HAREERASI L 25, PGIRMAM TER S &7l
WZHA, FERINGH~BATR. 240 B DL LARE L 7o M
TNV HEVEESBHE SN, LRI, PGHXE
BRE DL EEICEE T 52 L 2R LTV,

1 Sato, N. et al. (2000) Proc. Natl. Acad. Sci. USA 97,
10655-10660.
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UL X FRAFIZBIFBERATFFINVT) O —
ALY iz

OB ES, IHB, ERBIEL mMEKE:, BEE
2% FMEIT (k- B - #, 25 3 SDNARFFEAT)

FAZ77FINTY)Ea— ) (PG) DY VIR
BHTHY, FIAFF, T bary )7, MNETER
ENB, INLDFNVH A TREEERT APGIE, D
BERBICBWTEELRBEREFOLEIONSLN, £
DKEEEIZ T ZTHS TR o TR,

ARFZETIE, BEMEWICBITS PG OEEX B 5 2
ThH0IZ, TFO04 XFXFLPGEBICED S K
ATFFINTY) kO — V) VEBEAREEYI—-FT5
BIEF (PGPI) #FE L7 KIZ, FDBEIEFHHE
SN TIA R )= T L, B85 N7-PGPI
T4 v OME ETEKRELB L, PGPIY 7T A4
YIETNVE S ORBRB AR L, EAMRICB W TERE
BREETH o7z, T2, BERRORENEL, BHE
GAMBECTHRENEIL L, ThE OfFEFRIZ, PGHEY
DREPEEICBWTEELBREZEH- TR I LER
LTw3,
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YA XFAXFDOLY) UNVIPMMNVITFI VAT 2
7 — X &1L T DM
A4, R — BB, H/AZEH,
X - B - &)

AT 4 Y TREEARDORAOER % il 3 28R
VUyNRVIMNVIET YA 725 —F (SPT) 3.
SPTLCI & SPTLC2D2EFH DO BIZFICLoTa—Fah3b
ANTO_EBRBEERTHL, FAZ, YO XFXF LD
SPT2# 22— F¥ 5 LBbhsBEETF22EHEML., 7h
5 DBIZFEWIHENICSPTIEM2ET A Z L # HEEE
Wi L7 (ArLCBIB X UAILCB2.1 £ &1+ T 72) 0 BRIE.
AtLCB2.1 L JEH \CHFAE OB VRIZTFHH ) —D>u A
XFRAFT ) LCHEET DI EDBGDo7-DT, KWz
TiX. ZDEIEF (AILCB2.2) %## L72, ALCB2.2D
cDNA (31,470 bp®ORF % & &, 4897 I / B (HEESD T
#54,0000 * 23— FL, 300FEE#EFERL DT LAth
Polze T2, ALCB2.1 #3207 I ) BES &
AtLCB22% Y37 D7 I JBEEHIZ BT 5 &, 91%D
MFEEATR S5, ALLCB2.2% > /87 IZALLCB2.1% » /%
ZERFEICEY) FEH5-) VEESHEBEZ O &
Mooz, BIE. BEEDIh2/KIBMIZ B\ TAILCB2.2
E?ﬁé&‘ﬁﬁﬁﬁwﬁﬁ%ﬁbfﬁb‘%bﬁfﬁ
= za)o

Sz (HE
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AL XFRXFBIFBEELTIFT-FPEIEFDY
O— =7 & BREEMmAT

HAEHE, FEEHE, HE—H, MaoCungul
Obeid Lina?, 4HEZ! (HE K - k& - BAFF, 2Y
vAA B T4 FERK - E&1L)

AT 4 Y TREIIRAT7 4> T4 FEHERL (LCB)
12, F& LT2-k Fax VIRRFEEAN-T > ViR L7t
FIFEEABEET S, T IF—FBRRION-7T VIV
WEEIASBRT ARID 2 T 2BETH 5, A%
Tlt, YA 2FXF52H., BREOTLVH ) HEET 3
% — ¥ (yeast phytoceramidase, YPClp) & 7 3 / BEECY
DOHFEMEZHF T AHDNAD 7 O — =¥ 7 &4TWv, FOKE
BT, 7 u—=V 7 &N’ cDNA (Arabidopsis
thaliana phytoceramidase i {= -, AtPHCI) |ZORF7%768
bp. FHEEINZ 7 I/ EEEYIZ2557 3/ BREE 2O %2
D, YPClp £ 43% DAEI % /R L7z, Z DAPHC1% ~
RN BHBEOLT I ¥ —¥YEMEFREK
(Aypel Aydel) THEBBEHREEL L, 7 IF—¥D
S Sz, CTOFBRIE, ERICBVWTHHTE
FIF—EBOHEEEXRBTLLDTHS, T 72RT-PCR
EIZEh, Y4 X+ X F O TDAPHCIDREB %
TR, R, X, BB X UL CmRNADFETE AR
ENiz, BIE, GFPIZ X AAPHC1% ¥ /37 B OMKNE
EOBITE2EDTWE, T, BEEMBEHVT
APHCISBIZTORBLANNVICRIZTEER 7 1 » Thg
BEBHEERNOEZELBITLTBY, b THET
By
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EHBBEICLLEIVRIENDIT VT FF 7 DES
PRER, SWHES, AIE— CRIILIEEEER
AW FERT)

MR IEREA R A P L AIC L o TIEMEEL AL,
EUBREEERVFTEINDL, T, FERIMERIDIC
BWT, WEHEBEREERL, VST MEEWE L LTH
HLTWAREEZZLNTWS, TD L2, HWHEKIC
BIEMBE Y R T AREIEET A, FOFEMIIAR
HTHB, T THRAIERBREICLYIINVY FF 28
FAiéy/A7E#ﬁﬁ@$%E%LTwék%z
CAF U EBHBLETVSYFF 2FBEL, FOMBTZ
'fTO fuo

MENET FE F 7Y A0REMBE Y Bz, REEHE
FlraE 2 WRERP CHBL, EOCLs TRE %
&, THEMES 2B, EXFUVEBLLI VY F A
v, 7V ¥ FF ¥ &biotinamidocaproic acid 3-sulfo-N-
hydroxysuccinimide % i K#EA T 5 Z LIC &k o TR, ¥
TFVBAMVTINTEIY - F—RAF5F4 9 P a—
X —BIZL o THRIE L 7zo B3I o] 5 18 43
LEFFUEBE LIV FF 2,y Fa =L,
BRIKE), 70y T4 0T L2 B, W DOHhDINY
ORI ENTe STRNEND TNV FF U DBHEETH Y~
NWIEDPFEET AL RENT,

RIZ, FNVIFF Y IFNVIATFVE A F v
L. Bl 4 v Fax—FL7, BEILAELRA
FaNX— MRIZMRZEHE, TVIFADPERTES
YN EUERESICHEAETAILETHL IR o
1
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TI2TFAR=avd 7554 2BV HEEA +
ﬁ;x%%hﬁiﬁﬁ»&%iyﬁgﬁﬁiﬁw
b

REEFETT!, REELT, DMRES?, BFRIER,

BB, BEBE, HE—, FENFE (TEL
bt - 3, 2BBf - NA XY V=Rt vy —, SEBF -4
W T )

BEEWICBVT, RO AFNHMERA 4 13,
VATA VA EEN, ST NI BRIV FF
REDKA RILAWE LT, KN THBE SN S, BHAET
TIC, MEFRLICEDLIEEE Y VN Ehx a3— F T 5#1(%
FORIZITRTHEL»ICEI N, ZhE6OFERER IOV
THBWENTE, LALARDS, ThbDHERELR
@ﬁ@t&b%%ﬂblvﬁﬁ%u‘*f%%#uuéh
TV,

Sk, MERCROHEICELL2RFOMHE HH
EL.TIZT4R—Yarvy 754 BT, BlgA A+
U VRTFA Y, TNEF AR ED, BERLRICED
LU MERDOEALL - ERBROBEEAHEL TWb, &
NODOEEKRTIE, MEFROBEREF, F 723, #l
HWICEDLLZRIZTFFEEEEINTVL I EFFE N, £
NODERKROBATICL Y, HERAROGEEFHH 5
MBI LIRS,

LRAZ ) —=> 7L LT, 8600054 DT 7 F 4 X—
vavyITIA4royuL XFAFEEBARERT SE, &
BEZ B A4 ViEEr T Y €5 ) —BRKBZHV

/1?4y£l07»7+¢7&§MwM%mwT%

<
n%®74/kowfmk27U—“xﬁéﬁorwét
ATH5b,
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WrEE, FH®R, woE (dekk-#-AY
R

B O AR RIS T A v — &
LTAFY—RAFF— t#&ﬁéﬂfwé FINARSY ¢
Eif%ile#v#%vinﬁﬁ(ammu.ﬁ\7
Vo7 M xF—¥2%JH (OsFRKI, 2) * 7 u—=7
L. #OHTOsHXKID AN L — & L TEHTw
HZLEHLMPIZLTEL, KFETIEAFYFF—F
& BHERE RSO — IR EHO NI TAILEHY
tLﬂMﬂm@ﬁ%ﬁﬁ%ﬁot%

TP, AFV—RAXF—-EOBRILFEN BT ZIT-
720 OsHXK1% Y87 % KIGE CRBEERET L2 L
Z %, OsHXK1iE ADPIZHR { FHE SN D Z E AL 2 &
%ol $7°. GFPRIA Y v 7 B AW CHIBNRE
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Downregulation of metallothionein expression by small
GTPase OsRacl potentiates oxidative burst and disease
resistance

W, HARE, K%, AT ((ZRERK -
INAF)

In rice, the small GTPase OsRacl is thought to play a key
role in defense signaling by regulating reactive oxygen species
(ROS) production via activating NADPH oxidase. Plants must
distinguish ROS produced during pathogenesis from those pro-
duced under abiotic stresses. ROS derived from abiotic stresses
are rapidly removed by ROS scavengers, which are induced by
ROS. Metallothioneins are known to be ROS scavengers. In
transgenic cultured cells that overexpress the constitutively ac-
tive (G19V) form of OsRacl gene, the metallothionein
OsMTI1-4 mRNA is downregulated. The OsRacl-dependent
downregulation of OsMT1 -4 mRNA was also observed in dex-
amethasone-treated inducible OsRacl transgenic cultured
cells. OsMTI -4 mRNA is also transiently downregulated in N-
acetylchitoheptaose and cerebroside elicitors-treated cells.
Transgenic plants that overexpress OsMTI 4 showed increased
lesion length after bacterial blight inoculation, indicating in-
creased susceptibility. Taken together, OsRacl may downregu-
late OsMT1—4 expression, thereby potentiating oxidative burst
and disease resistance.
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AEFRBEREICLVREBANFTEINS A Z AV F
* V¥ — YBIET DB

A RKRK, aHFEW, FEH, FREZ, 4
KEE?, BHEM, KEHTF> (bR - B, 2B%
A W) & IR B 32, *JIST.CREST)

75 AMRNVEF =¥ (POX) X)) 7= 1k, AN
VoAb EORGEDEEBLEELREYHo TV
LEZONEY, Y TILERIEFEZERLTNAS
P ThEEEEREEPRN EDS, H4O5FED
BEEDHEERIES TR\, A BEBICHERS AICB
W B21OMI L 7-POXBIZFORERF RN, ANV A
&SI % AT L 72 (Hiraga et al. 2000). 4-mENE 1 EF
BRI EICOVTHRET S, 1 EFRBEICEREL.
4 3 TiE, BROGFEOPOXIEMN LA 5 2 & i
EXNTWnEY, BETFLRXVTOMEEIH T ViThbh
TWwhw, 4 EFFEICTT 2RISR ZTPi-i2 R
ZVWRBHEESES X UOP-ivBALFAEREMELH
W, [ EFHEEEER, 200OPOXRIZFORBEEFN
7223, I0ETHFENBIHANPRDLN. 6108
DHFIZIIFELBEOATHFEINDL b DOIPHL L2 L
Oz, TV RAEVEE, V) FIVEE, F L KT
BIBEERARI-LEZA, COPFIIETY v AE VEEICHKL
ETHLDNELEDLN, BEWICR L EE4D
POXEBEFORBROMMIIZIETH ), ThENIFEAE
DOBREER O L BEbhs-.

2aK10

BBEWCIRETAZINTIANEY 2 v OB
I ER23, SR —BA%S, (il 74, o2 KR

P, ABHTS (K- PR 2REEY
BIRHE - 4> F® A5, 3IST - CREST, *¥riBEEEHK -
REHEFE)

FalZ, FNTEFL 74V (TMV) OEREDH
HVIIBERZ T NTLY), BEEOILVEY L)
> (CaM) BIEFN:CaMI?13% HEEL 720 TN 5 DE(E
FliE, FRENTMVES:, BE, TV FVEBLIUY Y
AEVBIH L TR LR 2EERIEE )T TBY, £43
354 TOMHPEREW RCaME 23— F L TWwiz, 40
¥, NtCaM1, NtCaM3 B & U'NtCaM13 22\ T (1) %
UNTEVNRVTORBRBIB LU (2) EHEBEROE
HALIZOWTIHRET 5, FROTEEAVBITICL -
T, TMVESEZICIENCaM13% 1 T D ¥ Y X7 BHS, 1
ERITIINCaMI ¥ [ THERT A EVHL N E L o
720 T2, CaM¥ U N EOERBIIESHRORMZ D
FTBY, e L BERI2STOT TV —LITK
BY UISTESRRIZE o THIBENTW S Z L AR
STz, E BT invitroBEFE G2 B\ Tk, NtCaMl
B X UNtCaM3IZNADF F+— ¥ B L% V7 B ~
BRILEBEZ DA N Y =2 — 1) ¥ %, NtCaM13 (ZNO ¥ ~
y—¥ERINBMFEMEL L SNHDKERIZ, ¥3
FHELEICBWTE Y [ TOCaMBP R HHERERH L
TWAHI L ERET S,



2aK11

Z N DB EFERMAPF F — £ WIPK % i& ML
LYNIHNERTTWEOHEEL FE
WEKEY BEHE, KEHT? (BRELEYER
fff, 2IST/CREST, *EHF - HE ¥ ¥ BE)

¥ NI DOMAPX F— ¥, WIPK%* 2 — F¥ 5 &5F
3. TMVERZZ 0 ) BB E O A I RIICEE
THEEFELTHESN, WIPKIZEERLTMVEK S
Lo THRLAVTEH LIS Z &, HiEbah:
WIPK B EILE PR EETMEICRDL Z LB EL 2 E
CHEITNV—TILEoTHEIN TS, TDEHIC
WIPK IZRHE Y 7 TV ERBICB W TEE2&E# %
BT ZEIRENTVAEY, Z0FEHILE2FESTLE
FIEIARHTH %,

ZZTETESTFO WIPK {EHEILFER F 0 Bk % 3
ABHRL, TMVERE Y NIEDOT & b Y 2 Bl
FURBEEOBEE, FHROEEERICHE L, EX %
WIPKOMBP ) » B LG A FRIE L Lz EWREICH L
72o BEMER OHERICZDOEEIRETE 2D T, Bif
ﬁ%%?*ﬁE%%E7uvb7774—klbﬁ§L
eI AH, B—OWENBO N, BESWICL 45
AR MVTF—=06, COWERI TV O—FT
FHILEMEBRDNE, ZOWHEZ I NI EITHERIC
Bz 5% &, WIPKOAZR & SIPK gL & v, BEF
EHOTOTFAF—¥A e ¥y —#EF (PI-) Ol
BEEPYOEROIEI o720 TNHOFERIZ, COWES
WIPK . OSSIPKIE AL & PI-ILE{ZFRBLOFERF, +
LbbLIBEFEDO—ODOT I FVYEHEE L TEICZ L%
AN

2aK12

Py A EHYOLY) F —BEHUMAPF + — ¥
;ISﬁtMPKl X vBibEN B ¥ V%7 EPhoMD I
INEEH T, FRE, ERAEE, Nd— A (%K
bt - £82)

Ty A ERYOBREISE BT A OIRILIL D
FE X7 TA rFF—EPESTELEEZLRATY
o CNFTIZERAR Y T4 ERHEIIBVTCIZY ¥
& —LERIZ X ) {EHAL & A MAPF - — EStMPK1 % H
BE L7z, 40, SMPKIDHEREZ AL -0, ZORHK
YU EDEBERAT, MAPF F—EI3BIR%ZED )
VEBALICX ) ZOEESRE S NS, £ T, Lo
MAP¥ F—+t ¥ F— ¥ (StMEK) cDNA% PCRIZ & ) Hij
L. 73 VBREHRICL ) EHEBIEEE OSIMEKPD % {E 3
L 720 StMEK™ 5 X UFStMPK1 %# K H TR - B3
#%. mmwmk;b&wml%U/&mLfﬁﬁﬂ@
StMPK1 % 5 72, {f 4 BIStMPK 1 % F \» 72In vitro expres-
sion clomng‘(fkct . invitrolZ BV TSIMPKIIZ L ) ) ~
it st b % » /%7 HPhoM (protein phosphorylated by
MAP kinase) 1-7% B8 L 72, PhoM1. 3. 5(ZBEH & %
7B L B % B 5 7225, PhoM2 i3 AtWRKY6 & |
PhoM4 | MYB-CC #! tansfactor & . PhoM6 (& short-chain
dehydrogenase/reductase £ , PhoM7 |3 TATA-binding protein
associated factor & Z N ENAHRI M ATZRD S 7z,
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2aK13

IV —FERHRBTERBRETFOV Y I A E
M ICBITAEHR
WA SCF!, ik,
—A' (BKE-£R)

—RILEF (NO) I OEIKICICEE T 5 &£ 2
LNTWEH, ZOEBRICOVWTREMNTH S, K4
3, HEYICBIT ANOEREBEFZR D —REH T L WHERT
B#& (NR) ICEB Lz Vv I 4 BEREHBERST
)% — (HWC) ZMHE LT v A4 EHEIZBWVT,
NREIEFORER L BB % ¥ — 2 & L/ZNRY ~
NI BOEENFRD b7z, HWCLER B 6EE R DHE )
S L@ S o8y B 2 FINRYUEIZ & ) Bk
FE L., & HEONOLERLIE M % DAF-2% FH W CHllE L 72
LA, HHEFRDOLN, TOESIINRIBER Y ~ 7
AT VEBEOHRMCEVET Lz, $72, HWCIZ X ANR
BEFORBIIAY IO AR ¥ EK252aDFMIC LY
FRE &N, EGTAE RIS IVOFEMICL W HES AL
MolzZ k), BEFEICHNVY Y AFEEHY V%
2B VEBILEESE ST 5 WEEEATR S L, KIZ,
X HAET ) ADNAIZIT LTH /) I v 2 U@ %
ToliR, BEONREBIZFAIFET 5 MR E
Nl Vx4 EWREDNATA 7T —2HWz
A7) == T &ATv, 2 D NR EEF SINRS KO
SINR6% HiBE L 72, FNEFNICEEWN L TSS5A~—%F
W72RT-PCR % T 5 72 & T A, StNR5 & SINR6 (ZHWC AL
By A ERECBVTHFE IR,

HEE, ERALE, Nt

2aK14

NahG EEHRAE 2 W24 R 2BIT AR b LAY
P X A = X L DA
?ME%%‘W%E%%E%%%%%E’
B 2HRMNK - B)

U+»&u — B IR DGR IR 5N 58
BERIE (HR) 4 5 HEAIETME (SAR) OFE 2H
PoTBY, REEMMIZB T 2 EEMAIR S AT L
Bo ARTBVTIE, MEHOFER I 5Bt
BELT) FVBRERIIZHESH ), 4 FIVERIEK
it R EEHICED TV E V) 2 ERRE LT,
LPL, —FTouf XFXFResNaTHREERLTY
LMEEBEEBZEOT ) FIVBEED LR IIBEINT,
A PIBIT HEBEIER X h = X502 ) FOVEED E
@%waéﬁuweﬁk&ofw&w AHFFE T,

) FIVERKER LB Fsalicylate hydroxylase D i {5 F-NahG
TEALBRERSIE-REERA A RER L, 20
MR, NahG HEEHA A 2BWT, 4 FIVEBRERER
BF A b & ST 10% A2 FE 3 CHIH X 4L, HEE O
LICEICHRBERASR SNz, F72, FIRICHE RO
Bee LICEEISHBENSTER S N D 1 % D RIKRZE R BRspls
chNMG%%AL%W?&&%*%#%LtOWM@

FVFVEBOSEIITFEKRLELEERL TIZE A B
W, spl6-NahG TEERHA 2BV TIE, BFEKRD25%
BEICHZON, REOEHK/SY — ke, RBERIGE
WASR SRz,

(LMK



2al.01

4 AENBERZEICES T AQILOY v 7T RX—R 7
Bz Y

LHBIE, AL, BFE, £HEH (MIAT
%Eﬁ;%%i%ﬁﬁﬁ%%/ittkéﬁtiﬁ

A FEEFEIC X ) BRI B IRPIE SRR B, &
SMRIEHUE ffE H KRS (japonmica) & &S VEMMTE
Kasalath (indica) D & L 2 M AL Rt % I H L 7-QTLEAT
W&, 3TEBOENBIEPMEICE D HQTIL R WA
iz, 2095 L OEI04EE EDQTL(qUVR-10) i35
HFERPEL, HEBEDO 7 LIVHSENGEIIMEICT A1
BHEbo, vy 7 R—R70—= v FEIZL BqUVR-10
BEFOHEE - FREZBEHE LT, 18504 D5 MM
= R RER 2 BT 2 AT o 700 B DFER. qUVR-I0
IZRFLP~ — &1 —C913A L C1757S |2k AR F 5 $HIBIC
MBS SNz, &5 I qUVR-I0FERMERIZOWT, H
A BEPAC (P1-derived artificial chromosome) 27 1 — > D ¥
Mt ZR-72L 2 A, qUVR-10 % &L HE—DPACY O —
UHRETER, D7 0—yOIEXEFI 2 BT L. 5
RIEH L — A — Il A EBEBTZIT o2 25
qUVR-10DERES /) L EBIIHI28Kkb & 72 o 72, BREFEIK
HIZOEBDORFFHIE N, 20 bD12IF T X
F X F O K518 # {5 Fphotolyase & B VUM% /R L
720 BIE, COBEHBIZFORELHERTTH S,

2al.02

BB y WIS LTERZEZRT YO, X+ X
F BB O AT

WA #E F!, Thuong Lan Vo Thi'?, B B E &', H !
("H AR N BFZERT - HE% & EFI H, 2Center of

Biotechnology, Vietnam National Univ.)

4L, EEMYICB) 2 RIILEEE L T 5
BT, ENFHRBIICEI>TERFRL-V0A X+
X FHHUVBIZH L CRZEE R LR Bl L 72,
ZDH)bLD—DTH bsuvl (sensitive to UV) ZEREEIZ,
DREMARICHE L CUVBR y # & AT 5 LR DO MEHH]
Zbh, DNABEEHEICEL L BEFICEREFBETY
LI ENFHEEN, #F2T. COEEFELFRIET S
DIy Y TR RAIE T A, 4O T RiE
DRINSMO BB TELHMAMBEIPRI SRV E W) &
Bihol, ¥ 70y 51 v 7S L UTAIL-PCR
Bx TN L2 R, swITRE—FHaEID%
EHIWFTYIMI SN TEBY, WELIEMTETRER
WEEEFBETVWAE I EFHL NIk o7z, GtafkD
YHIZL 20D BETFHFHE SN TV, 2095
D—DIDNARB OB ICHEBG R ) B2 HE % 4T ) DNA
RYVAS—F DY Ty ba—FLTW, UE
DFERD S, suvl TIZUVBR y #IC & o TH L7-DNAE
BIZ X o TDNABREDEIL L, ZOE., MRRSZAH
ZAONTIROMEHENBIZDTIE 20w EEZ LN
B

201

2al.03

a4 RXFRXFDINT T — MR RA DB
& % ® UV-B it

BEER & A, RE B, M=, IIABRKE (b
B A - HEREREE, BET R - RRAM, HeiEE R
wK-I)

NFa—F (AFNEFTFY) BHRERRZFIHL
TEREPCIERBRELREZT S, 22 THY OGN
BFE T AP OB IZOVWTHIET 5720, /35
TI— bREOEREM FTAEBTTRLZIOA4XFXFD
ZERIERAR (pgrl) % HBEL 720 pgrl (ZFFARIH 0.6 M
DI8F7 3= R ECERER ETIRIZMEST 5 DI12x
L, 1.0 uMULETHOEEFETRETH Y, FFERE T
KL, 7uaIANET Y N T o VEESHEIMLT
W7z, parl ZHHET, —FREEELICEEPELCTY
720 pgrl TIE—EMOEMREEREBEZOEEC FREE
ZFD mRNA BASEML TWAE I LB hotz, 72
TYMNToVERROREZETH A IV EREER
EANva Yy BHALEEE O mRNA B #MML Tz, &
MBFERESELI LTSN TWAUV-B 2 BEHL
M TRBICHNZ L A, pgrl, BERE LT,
NS DOBEFETRTT UV-B BEIC L 5T mRNA 2%
B L 720 pgrl 13 UV-B BEH% O AL RINEME OB S
RHEPEDA Y ORIHE, E) IV A0
RELHERI VD Rdh ol SNODERLY., pgr]
13 UV-B D ERERN R & B E R EROGEEO R M
X o T, UV-B BT AMHHEAEIML TV 5B 2 & A8
RSNz,

2al.04

Polysaccharides in DNA samples from forest trees affect
ELISA for cyclobutane pyrimidine dimers.

BAR, PRy, KEEX, ZRBRET+, AHFAE
B2, R (RERTA - KB, RSB, '8
RK - %)

For reliable determination of the solar UVB-induced DNA
lesion in forest trees, DNA sample requires the removal of
ELISA inhibitors. DNA extracts from cherry, Japanese cypress,
and others with CTAB buffer often give only weak or null cy-
clobutane pyrimidine dimer (CPD) responses in ELISA. This
does not always mean the absence of dimers, but the presence
of ELISA inhibitors. The findings supporting the conclusion
are: 1) Repeated extraction of the same tissues with fresh
buffer gave increasingly more ELISA-positive DNA samples ;
2) DEAE-cellulose column (sodium phosphate buffer, pH 7.4
) separated two inhibitors eluted with plain buffer and then
with 0.3 M NaCl, and one ELISA-positive DNA (05 M
NaCl) ; 3) Combining these eluates reduced or nullified the
positive response of the DNA. Besides the finding 2) the elec-
trophoretic behavior also suggested that the first-eluted inhibi-
tor may be neutral and the second one, acidic polysaccharides.




2aL.05

A \IC BT AUV-BIRGTRE OMINIC & b % ) ik
L&Y D ER

HpEZ, KR, REE, AllEE, F5%

sh', SHY (BRKE - EWERF &P ENE
REMEELY 5 —)

UV-BOAYWIERIZIZ, DNATBH L L b2, HEHEBE
DEBIRE DT REDHEIRBINTVDS, TD7:
®, DNATBIBZBET LR &, TR 2 Ei Sk 51L
EMDOER., MBILES DGR EH, BEEY DOUV-
BIZX$ 5 BICEMEE L THERZINTWDS, HiLllko
TUV-BD FE R EIL B DR BLAPARICHE S KET S
CEDRBOOLNTELDT, BNAEELSHTIZBNT,
B4 Z 4 L L TV B KIS HE T 2PAREIZESE) L
TEHLTWAUV-BRE (1f5X) ZHEHIEL RS,
S UTICEBABENC L YV UV-BOAEY¥HEEBRE*2EL
MEICEmMEETHELARY L VESREAY 75
7_%&31‘1*}& L?’:o

EECEOE CRALAAERICIEZLEIFDS
Nhaholz, RKEVOES T OEREKDT* & CES %
Sep-Pak (Waters) IZ & V), 4E5FICHE L, 25 DE S
ICAFET B IERIMRIBICRIN E b ORI, 7)) 757 —
TIRUV-BRESF =TS L THEICHEML TWwiz, I
7 b= MY IVTHER EN S IEZHPLCHATIC L b,
ranf v BTHAERELL, 70Oy VBRIE, EE
SRR 2R ST, S5 ICRSMBOEEBREEL
AARY I TEDLPBICEEN D V), HY TSI Bk
BallTruny v BEERTLIILIE, BOTER
LW TH D LEBIN, W T LEHE BN T HEFIC
R RNRBH T T, A—/N—F % ¥ FEERT 5B
BEETDHZ E2HREL,

2al.06

XA PLRICEWHEBENS >0 XF X EE
FowA4r7a7LACEBEE

AR EE?, ARG, BEB, BIFE4°, Lk
B2, @ — 4, AMBER, Andbm (CEAF S
LR ERAF L EMERER, MK - REEE, 8
W/ AR ERRE L K R B 5, (EAT Y 5 F)

MYIEHEZRIRL, BT AVF -2 BB L L TR
BEEXIT). LoL, —FTHEELZLE GRt) 34
WIZLoTHETHY, BEMGE L L TOEREIH
Ex5 2. KEBRETGEH»SOBTORH., S
FOER R EZFIERI T, HPOHEA b L RITxHT
LR LT3, ShT COERENLEREICE
N, BEERICHFLEETEEZEIANVE —DBREY
AT LA ICERAENB L UHIRE C BT 5 iEHEED
BEVATLAPERA ML AZIGELTEH L Z L85
NTVE, LY2LEHE, THS5DYRT LTI HEY
DHA VARG LZOPEIPIEINT TRARLATY
Lhotz, £FITHAL, MY OMAILE * BIFHICHE
BT HILEHEIL, Y4 XF XFELEDNATA
707 LA % HWTHEEA L RAZIRET 5BIEFER
KLl BONTHERED LI, V7T NMEERVAER
FHLBE»OEREZTV 20,
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2al.07

BERICKFEZENML 2V O XFXFOHA ML
A3t BB E O R

ARG, KAEEY? EMBER, M (B -
GSC - fEM A RER, *MEH LK - REHF)

TEIZ L > TRBHIIHEBREAT) 2O DOME—D T %
VEF—ETH 5, B 2RI FERENE, 512
BHREETOHBEZFIZRITERELRD D 5, HWIX
ZHOWVo ERBEICH LT, BER#EEr &L A ML ARHE
BHEZEELTVWE, REDIEIELOZEDLLBIETFR
BANELEITOY T FIVEERBOBHHR L LTHE
REEDT VD, T LOICHEBILEHELIP2 7 O E —
LRI NVDONY T 25 —F¥LE—%—BEFLHA
HFh¥iud XFAFICEA L, BERICHT 2EE
Jo& Zin vivo CEHIHIE 2 ¥ XA 7 L B RS L 72, WL
BEINLY04 XF X FAPX2BIZFIEHBICL D AEL
L BBbKEOERZFIEEL LTREFEILLZ L
PHLN TS H, fh7z b DS R I BERLAEIC
ELBZVWZEDRS, KA VAV T FIVEEICITERE
IbAREFENT HEHE L2 VERBIELET S Z L1 H
b ol ML LIV 725 —F¥ORERANTHE
BEORBOEH BT L IO THE L2V,

2al.08

A A E B RAE T O AT

IEABA', BE RS, FREEME, HHMM, BE
B2, IAEMAE (RIEKEE - EGRE - BEFS R
7L CRALKEE - AR - REBEAERRE

¥)

KBEXICEETN 28N BIE, SEDNAICY 70T
VR IV 81K (CPD) R6-4ffnk%1E D 28
RERRPBIZFIERIT, ThHOEHFIIH L, &Y
3R A R BEEREL RO, FO—2IIKEEND S,
KEEEEFE L, CPD. 6-4ffhifkicxt LEFEWICKET
L_REENHEEL, EEH BN - FRETFHL
THEBEZBET 5, COBERETIILAEWRICHE
LEBINTWVWEIDLZEWVH, BIZEDIZELEKELT
EFELTWAHEY TR O XF A FLiFEO_FETL
DHEEINTWRZWV, LAL, FO—FTW L OH»hDH
WTHBEOFEEZRTHEN SN TS, T4 HEA
IZ& o TR D Bl BRI “4 27 b BEEEELBIEE S
NBHEHD—DThb, 41 7 Tld. EBHEEED [HH
ZVE] b, ZOFH VR ICRBERIEV ANENRIC
W UEZED [BHR1E] BEET S, 202200 HED
AR AEEEOEVIE, FREPROEIEDE
Wik bnlEZONSE, ABfFETIE, YoM XF X
FERETEEIRESNTWAT I VBRI &I
TIAT—%EHR L, Y= FH» o XREBEZRET
RPHETIHEICR L, T2, Z OBIEFHCPDYE
BEREZTERELEABEOENGRZHLZEML, &
WCCDBIEFEDEZRBRL-D0O L BEEERELTRT S
LHBgEINT,




2al.09
4 X DUVESZ M & CPDYEEBEZOHEEELICDOW
T

FHEME, BHESR, HHBEM, LKABA%L LK
A2, g (I KPRE - e - BEREAE
REMRES, ik kIE - e ftE Bz F AT 4
%)

4 % (Oryza sativaL.) (2B TUVBEZHMETH D
BEHR15 X, UVB&E Ecyclobutane pyrimidine dimer (CPD)
DIABEEFEN P UVBIETEA A METH LT =2 F &
HBELTETLTYS, BHRIFONEERFEFRE, single
photoflashit & FHWV 72f##T L . ¥ = F L B L T
REEETHLHCPDEDHEREV BN L, $7220
HEDODRERZEEIMBENZ EATRENL0, 20FHEH
TIINEEBEEZED Y VN7 BEEICELND S Z LHHEE
SN7z, £ TREISOLEERERE T OEERY]
EFREL, PO FLHBLLIS, ETI/ B
BHIEWDSR SNz, ZDEERFIOE NI EEZN 2
bOLLTHOEFEICLRONITREMEZE 2, D
WA BARBERE A A % W CUVBIRIL I O AT %
To7. UVBAMEHTTOAE, $7-—EENDCPD%
BT 5 ADNARFEE L L THWZinvitroTOXMBEE Y
PHUELIZEZA, EBREOHTLH YL 7 LIZUVBIE
METH VCPDOKBEFERE I BV, Ny =T F i
UVBREZHTH ) BEEHEEIIED o 720 KEEBEEZED
BEFEHOERIZ, F /LR Y=V FEREBET
HY, NV VFEIBEMRIBLERAKTH 22 D,
FEEBEREOBENERI A 2 REOUVBIRPI D= %
HART—HTHE Z LARBEENT,

2alL10

4 ACBITLENEBFEC) I Yy ZEMARIER
FAGE O S F B

BB, mHBE, LABAY IIAFA?, BER
(SRAEKBE - A dh - WEERAERBRAEYE, 2R
KB - @bt BEFVAT LHE)

B (UVB) 12X » THBE SN ADNAEHED—D
2, Yrua7y  EEY) I8k (CPD) 7% 5%,
HEWIEEIC, R LCPDZ KEEBEEICL > TBHEL
TWwb (BBEEN), chETIcHLAIT, BETTAE
B L7 FEFCDEWIRBEENEZR L TR0,
COXEEREIIZ, 1) FRED LV IIHRELE AL %L
ELSHBET AZ LT, IBMBRICZOEEFFESIL
ATk, (2) ToOXFEHREIT, F-oRELBEZEOR
FRAKOBEIZLVITBHESIRLEZERLS, 74 b2
O—AIl Lo TEDFENFAMEIN TS L2 HEL
oo L2L, TD74 b7 a—L4I2% 5 NFER R,
KOEBERRETORRHAHOBRICL 200, -
FEEEREFEE FORER L EZ ETEEROREICL S
ERTHEINIIAHD S, 22 TIOREHLPIITS
T2, Y UNRIEERBERTHAL Y 7uAF IR
(CHX) THLE L 7-%%, F. . LR EEETIRE L7/
4 2 EALSHEY . & 5121, F - R LR ®ZOERS
Jox BE L - bhEm MR, 42 - =T Ep
HEBEEL /-4 A EEBEFEDODNAY O— & v, &
EEREERETFORB NS — Y ERBEEDOFE IO
W 24T o720 AHETIZ, 74 b2 0 —412% 5
gg%@%uﬁtf‘%@@ﬁiﬁﬁ%@%ﬁﬁﬁ#%
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KL HEGaldieria partita? {5V R 3 {H 2 B% 3 Ascorbate per-
oxidase (APX) = # A L 72 W H $5i ¥ /N 2 D f##T
tEELAN, EEf—", ERMK, HHHEE
('RITE, *E#K - &)

AR ICAPX & KB & L WH R SRR EE
W2 R . EHEEEOERIMAEILERTH S S
LEREZET D L. MREBERMAPX S & DBBRILKFEIK
MBETA VA L%2F 734 FELICBESEEI LN
ROBBEHTHEEEDNIDOTIDEDOKRIFT2HA
720 G partita® R E J& 7E B APX DN K i |2 BERRAERAT
Y7 FIVEF, CREICF T a( FERREIAY LYYy
APXHIROBUKT I/ BRESI 24 ML, Thixk ¥y Nai
T LICEALL, REGHRI NIOFEIIBITLIE
APX{E 1 120.1 mmol AsA / min/ mg ChI'C, FFAERDB X
F3ETH o 20 BEETDAPXIEHIZFAER ORI L
BLTBY, 927 VRFTIC L) EAAPX D EE 512
BB SN ENnD, 2 DOUZEAPXHIBIE T % 75 L
EFRICBEL-bDEERIN, L2L., WA
HE 5T DAPXIEE D LR L T/, 3u MO X FILEF
OU—47 U ERREMICBITAFEZOEFERIL, FERMD
12%23F L, 76%Tdh o> 7D T, ZOREEREIBEE
EMMEZET LI LIZIHLNTH S, CRIICBEAER
25 E T WGaldieria APXBIE T2 EA L7254
LB E L-FERERET 5,

2alL12

B S Spirogyra I EEAFARD M D FEIFKAEICuZn-
SOD # FD
SMERE, ADOEE!, HE = (BAMNK: &1,
Rk - I

CuZn-SOD (3 ZERR AR & MR ERID T 4 VA 405
., FRENEENZT I/ BEY o5, Bk, %
BRAERMOBEY 2 FHL 256, MEICHBET % SOD %
a7 iR TCHRE SN, BEREY O CuZn-SOD T 1 VA
ADRIFICHEBESE N TS, A IZAFESTERE
%) CuZn-SOD DL SOD & & 2 L A fkEE. Spirogyra
D SOD (X, NKWT I / BRECH|» O ERBERITHL Z L
R L7, AEIEZFDEECDNA 2, F/2a 7MW, ¥
THY., PYEOITRLIIEHFDNAF IO —= 0T
L. HERFZEBELTTA VTS LABOBEZHES H»
L& & L7 FTRI-PCREICL o TEFNRFRDA
)7 &5 cDNA Wi % 18 CIE ALY % g L 72, Spirogyra
cDNA IZ &5 IZCRACEEIC X o Tz -V 7 LT
Spirogyra ® 7 0 — 7 13#1850bpD K & & T, I — FHHEIK
13588 bp T o 720 NEKI 7 I / BECHI L D ELS b
TPy MRTF FOFEIFER SN, Bl L 72 cDNA
FFEREBEMED CuZn-SOD # 2— FLTW5 Z L%
LN ot ITKEY., VAW, PYETITHNS
BoNIBEHEDOES cDNA 137 3/ BERFI O, & 5
AR F IS HBERICX G S, BAEERERICX
FEREZSODIZ T Ty PRTF FeFEOorEREL
T\ %, Spirogyra cDNA IZFERRAEBICX IS, T2k
YED I DERKMAEE SOD BEEHRE SN IDELRE
%) BEDSOD THo72,
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Isolation and characterization of a cDNA encoding ascor-
bate peroxidase of Euglena gracilis Z.

J R < F» A% ! Takahiro Ishikawa', Yoshihiro
Sawa', Shigeru Shigeoka?, Hitoshi Shibata! (' Bk - £
&, *Graduate School of Advanced Life Science, Kinki
Univ.)

Unlike higher plants, Euglena contains a single isoform of
ascorbate peroxidase (APX) localized only in cytosol. Here
we report the isolation of a cDNA of the enzyme obtained by
screening Euglena cDNA library using a monoclonal antibody
raised against the Euglena APX. The 1.3 kbp cDNA fragment
would encode for 358 amino acids but lacks 33% of the full-
length in the 5’. However, several internal amino acid se-
quences of the purified enzyme were identified in the deduced
amino acid sequence of the cDNA. The partial sequence of the
Euglena APX exhibited a higher degree of homology (56%
identity) with that of cytosolic APX as compared to the chloro-
plastic form (40%) of spinach. The Euglena APX had the
highly conserved heme-binding His residues and several other
amino acids that are correlated with the active site of plant
APX.
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HEWESRETHMI A A ¥ v 70— 78 O F %
HAEXR', FINEHR?, KEERBR2? (BHEELE#
WHETO 7 b, EYT T h VIFFERT

FLFZINTTIHYOA ML ABEKREZEHIE L
T, HWIZES TR AT WA OBRILBITTIRE %152
LI ET A Y 4B (ESR)EHIH D A ¥ v 70— 7#|
TRELTE, A0IE, RO AFhR T (HER
b L RSB KB T 5 Glucosyl-TEMPO (GT) 12D v
T, ZOREM L Kot &E L7z,

1 AERAEOXTWOH,S BR - XEBE T TIS mM
GTIBEW % #7/K L. FEHDGT % X-band ESR2E & TiEHF L
720 MBBMSNDOGTHARIZ, BEL) 2 B AP THERE
L7212, E - WEFOGTZ ER LA, EEEREK
ATV Y IRLHTEL L,

FEFICH D A E N/GTIR KIS SETTHR & 7% D ESRE
FERERLZY, Bt - REZTDL I LB REDOH
0% DSHIRENICHFAET A L REDL b7z, B AARDS
3RFHZE T OMBENICHE £ ), BERE DparaquatiBAi -
FEEC & > THEML S NESRES DI %Z /R L7z, &
BEERRARII1-10 mM GTOFEAE T IRH O ZBKE T, 4+
WEIZIZEIREDGTE R D AA, TNHORERIE, E
FHOGTIZHE R A ICHIRA I oA L, & 5 ICEERAEICHLY
AFNEE T LEERT, SREROERKN TORICIZ
DWT, BERFEHTH 5,
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DNAYA 7u7VL—%Hwly 323 ¥ A5 1 APCC
6803DEEMER ML AWZINE T A BIEFHOMEE
SHEAMN, KEWMZE, atEr, ENEH, bl
g%;gﬁ%(ﬁﬁﬂﬂk&&&%/it-ﬁ

FEWIE oo, IR, BERE Vo 2BRBEA P LA
WCEHEN, ZOEFOLDICHMBAEEEZ L Tw5, ¢
TS 5 VIR EORFEA b LAWT HIRED
AHZZXLIIZOVTEES L ORENDH 225, B T
LA THODIFIFEAL RV, 22T, 43, B
HpHEHE VWA WARET LA ET, Y23V AT 1R
PCC 6803 % pH 5.0 D35 11 T304 552 L 72/l & 28 % pH
SUTEELMB»SORNAZERL, {2707 L —
(TAKARA*E CyanoCHIP) % i\ Tl O BEEFRBED
EWERBRMICHE L7z, ZO&E., SpHLHEIZ LD,
25U EIC ER U227 8EF. 140 TIZ% o 7228315
FERIETAHIENTEZ, EBIZ, ITNHDELERE
FORBE OMEZ ) TV 4 APCRICE VHEZR L7,
ZDH b, HFICKHEOEVRET I multidrug resist-
ance-associated protein, cell division cycle protein & phyco-
cyanin alpha subunit % £ Th o7z, TN 5 DBEET LB
PEA P LA 5 BICHEELOBEIIOWTHRT
BTFETH b,

2aN02
A4 X+ XFRITA Y IZBIT AAIHEBEZETFHD
QTL & #r
MUEZY, AREET!, BEAaERT, BEER (g
BK-B)

TVIZT7 AOBREIBRETBICIBVTEROLEE
PR OHIRTARTTH L, TOBELITBHARRT
B, BEEIELIAESNS, HIEOMY I, &
R E L L CAIZHERE L I3RET Mt %
Fod, TNICEBEBOBBIFELET 5, CNICEST
LEEFHRYEBEETAIENTENE, STFEESNE
BICE VYDA ZRIET 5 Z LS WMREL Z 2 b h
5o —HIC, BEOMIEBETFHIMEETA2EBABEOR
HEEFEZEET 5 7-DIEQTLBN AE N TH 5,
FIT, AlIFENREZ B YO ( X F X F25%6D SVER
SNz, RITA Y EHWT, AlIFHEOQTLEM % 17 -
oo

ALRIIAHE T, 1002525 % ARIZ A >~ % AR
BL, BEIZLDET A Y OAITERE 2 BELL 2.
COB, 1) REERICLAEELHRTA7-0I1248T
DA reE—FHEPTRICEEL, 2) BAEZD
HEEZHRT 57201220 FF TR OME L2 LA5HE
KOFHEZ R L7z 5612, TOEBRZ2MOH D B
L7cF—¥9—%2HVT, BRETHE L. COFET
M L 7z Al DR E L, BIETO D 0 — A G AIE
EEOMOAIRMEFFEREL — & L. ZOLBT T,
BERB~ Yy Y ZFEIZE DQILBT 217072 2 A,
INFTIERBTHREIN TV L EEFHERZERS
LS, 2HFTOBEBEZQTLA M L 72,
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Arabidopsis DGSTI#HE T % FIV: 7AIR b L A TORH
Bt SR SN 1 IOE
L —!, $iARIERE, TTHIAR, WHHEF, BE

WY (R, &AEH)

AlA b L A 3% M % 7R § Arabidopsis  DGSTi# 1% T
(glutathione S-transferase) #* H\» CEIGZFR I B
DR EDTVD, TTT—F—N—2AREDEED
5 95% LLEOHFEMET 2 DD#EETF (AGSTI &
AtGST11) DHFEET LI Ehbhrotz, MEDRBRER
RT-PCRTHI 4 ICHIE L7 A, LHICAIA ML RIC
U CHEMEZR L, TOE— ¥ — B OLEEERGIC
bEWVHFEMESR SN /z25, AGSTIEETF 2324 A
DIBFEDRENA Y . AtGST1E(E T 12 1Z A-rich region %
T-rich region RSN B L EDOMEL L H o7z EHIC
)R — ¥ —#IEF (p-AtGST1::GUS, p-AtGST11::GUS,
p-CaMV35S::GUS) #* Yxfafh b |24 A & ¢ 7 B EHE
REAEL, AL A ML AFEN (A BEKREYE, B
BRIBEORBEELL ) IO WTGUS BEEFBMIC L ik
L7, ZOME, MBRFLOITRTRAL, 20
BEBOZBL LD ICHERTLMIERT LI LD
Polze LML, MEOEBRISHEAICR HEMIZIZEN
HR SN (AGST1 & 111d, #RFNE28ER & 8BF
M) I, AIFEBDIEREL TV, 7OEY —HBO
f%g%gfﬁﬁ@%iﬁxbbxmgﬁu%ﬁwa
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Analysis of expression of xyloglucan hydrolase genes by
aluminum in azuki bean

HE#, REREE, ROE, MERE, WRKE—

B, LM —', AR (‘FK - &AM, 240

ﬁﬁﬁﬁﬁﬁ%-ﬂﬂ%ﬁ%k%-iﬁ%f%m
|

Root cell wall likely plays important roles in response and
tolerance to Aluminum (Al), because Al causes cell wall stiff-
ening and growth inhibition of roots. Xyloglucans are the ma-
jor matrix polysaccharides of the primary cell wall in dicotyle-
dons. Previously, an endoxyloglucan hydrolase was isolated
from azuki bean (1) and caused cell wall loosening (2). To un-
derstand the regulation of this enzyme activity in Al-stressed
roots, we isolated several genes encoding possible this enzyme
from azuki bean and analyzed their expression patterns under
Al stress. The expression of one of the isolated mRNAs was
found mainly in roots and Al treatment increased the expres-
sion in roots. These results suggest that at least one of these
genes participates in the response of root cell wall to Al (1)
Tabuchi et al. (2001) Plant Cell Physiol 42: 154-161 (2) Kaku
and Tabuchi et al. (2002) Plant Cell Physiol in press
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FAY TEEREEEIEEICLABEBERRICLS
ILFDTNVI=ZTAREHR) VTN T v AKR—
¥y —DHEER
gﬁﬁﬁ“,mK%%‘GMMk~ﬁiﬂﬂiﬁﬁ

ThVIZTAA)IKBELBHEILDY) ¥ ITHOK
HIZI L FITBITHAIHEREDOIOTH S, V) v T
OMBREEFET 572012, HFEER (Saccahromyces
cerevisiae) \IZ A LX D) ¥ TEEEBE ¥ vy BEETF
ERBPEETC /U I3 B REER L. SHEER
(Schizosaccharomyces pombe) D) ¥ TF b 5 ¥ A R —
¥ —% a1— N 5BIETSpMAE] # B & ¥ 7- HFEEH
. )V TEBREAME—ORERE T ARBTRIFRAT®
AT EEBIC, LW EL DY Y IBERILL 72
SPMAE]l % 3B S € - WMFBBICBWTT 4 ¥ TEIC
Ny LEEHEIER LI ELL, 74 TR
SpMAEL % ¥ )37 B % 88T A MI#HETH 5 2 & 7RI
SNz, F4) Y TERTHILE L -AIR 2 &4 FRET
i, ANCIBE L TF 4 ) » TROBHEPBRERICBVTH
BEN, COFENLHBIZT =F > F v ¥ 2 IVEEHA
Oniflumic acidiZ & o THHE SNz TROLDFERELD
F4) Y IBOKBIZ, TAFIZBVWTANZ X Y iEHL
ENBY) L IEERE Y ORI ERBRHT A L, B
WCBWTIAFD) Y TEEN T v AR— 7 — 5B
L7-BOIREL A LI RBEENT,

2aN06

R TIBICEFT T AV NNDEIIBITIAT VI
Y AREDRE
ELFE, BTE, ER&E ((FlAk-E, 2 @) ¥
WXL

Buckwheat (Fagopyrum esculentum Moench, cv Jianxi)
detoxifies high Al internally by both forming a 1:3 Al-oxalate
complex and sequestrating the complex into vacuoles in the
leaves. However, when buckwheat was grown in an extremely
strong acid soil, we found that internal oxalate in the oldest leaf
was not high enough to form a 1:3 Al-oxalate complex. We
therefore investigated the Al form in the leaves with different
Al concentrations using ’AI-NMR. Two peaks were observed
in leaves with high Al concentrations (100mM), which were
assigned to be Al-oxalate (1:3) and Al-citrate (1:1), based
on the chemical shift of ?’Al. However, in leaves with low Al
concentrations, only one peak was observed, which corre-
sponds to Al-oxalate (1:3). Our results suggest that both Al-
citrate (1:1) and Al-oxalate (1:3) are present in the leaves
when Al concentration is extremely high.
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T3 AR N TEEMELICBITAX 7 LA
YT YEER T —ENDPKYRIEET D 2 O~ vl
B L UERBF

SRR, WARET, kA RET, BAER (
R ILK - &AW, 2R )

Al Ty N EEEMBEKR (ALT213) 1213, Bk
(ALTSL) L B L TWH 22 O ERBEEAEIEE L.
FORIZEGT I JBENFX 7 LAY P VEEF
F—E¥(NDPK) L BVWHFEEEZRL TS 00 H >
726 2T, Al IC BT ANDPKD M5 % B3
LI ERHEBEL, TOHGT I/ BEFEDLIZIO
EHE%3-FLTWALFHENLEIEZFOIO—=
T RITol, FDORE, s U—= v 7 EN/cDNAIL
ALYV ONDPK I & & WM FE M (870%) 2 7T &
LB, FRINAET I VERVIOSEERBIUSTE
PLEEOBREEZEAE L —HK L7z & o TAIMMEERIZE
FABREEHEDIDIZZIN 7 0—= Y 7 Eh7-NDPK
BIEFTHLIENTRENT, ZONDPKEETFIE. ¥
NIATRPDT IO -V T ENLDDTH B, KT,
XIS TR O Bk & Al ERRIC B 1) A NDPKE{E T DF
BHEOEY ) —Fr 7oy MEFIZL ) B 28R,
Al AR T O ARERBY IS5 S BT 52—, BT
CRHEIIT, AILBIZ X ARBEBOEHIRONL
Molz, E6IZ, ¥Fr 7oy MERIZX Y, BRI
L CAIif R ONDPKEG T AR L T 5 &) R
ESNZ, ThLDERELS, BEFI Y —KOHEM
LD BHEMHEML B EEbh b,
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Genes Highly Expressed In An Aluminum-Tolerant
Tobacco Cell Line ALT301

Saddikuti Rama Devi'?, Yoko Yamamoto', Takayuki Sasaki',
Hideaki Matsumoto® (‘[ LI K - &4 #F, BRAIN)

We isolated an aluminum (Al) tolerant cell line ALT301
from a cell line SL (Physiol. Plant. 112: 397, 2001) which
also exhibited cross-tolerance to oxidative stress. To under-
stand the tolerance mechanism, we cloned several cDNA
which were expressed more in ALT301 than SL by a subtrac-
tive hybridization. The homology search and the expression
analyses of these genes indicate that the genes encoding ani-
onic peroxidase, mitochondrial import receptor, glutathione-s-
transferase, sucrose synthase, osmotin-like protein and tyro-
sine kinase were expressed higher in ALT301 than SL under
normal growth conditions in MS medium. Under Al stress con-
ditions in Ca medium, expression of the gene encoding osmo-
tin-like protein was repressed, whereas all others were induced
by Al in both cell lines compared to their untreated controls.
Among the Al-inducible genes, only anionic peroxidase gene
was highly induced by Al in ALT301 than SL. The functional
importance of these genes in Al tolerance is discussed.
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TV 3=y AT 7 N T EEEMBABRALTI07 D~V F
FUF—EOM - ER LR REEREREOLE
HAEHE, IAREF, WOFF%, ILHEFBE, B
FH(RILK - BEM, AILEX, AL I)

T3 = L (AD it 7 N 2 B EMFLALT1074k (358
ALK % (H0,) I dREMM %R T, RBFF T,
ALT107# DH,0, T HRED R H & L TH,0,iHEIC Db S
A *y =¥ (POD) 2% H L. BHESLEK) & i
BRIz, IR O T BE R L, BE
Lo, BoN EiEZ50mMEERE T b ) 7 LB TE R
(pH 5.0)?0.1 mM DTTH CEM L7z b D2 MEER M E L
720 HMEEZRWMOPODEHORUEICB VT, ¥aio—)
PEFMEMEE LBEA, ALTIO7TH TR BAROMEDH
EHARON, X5 ICNADPHE EFHEGM4AE 5 1H
X, 107BRICBWTDAR Sz, ALTI0TRRDHIEEE R
EFEBEAA AT AU NG T4 —THELIZES
5, ¥ofo— e EBFME54KE 3 5PODEMIZ40D
E—2 Lt L THREEh, #0—2|CNADP)HZ BTt 5
e+ BEMDR SN2, NADPHE EFH54kE T 5
PODE M H 4> D& HE %, SDS-PAGE T4 8 #2PVDF *
YTV VICEB LES T I ) BRI & AT LS R, 45
KDOEBHENEETF hOT o F v VI £ ¥ —F &
BUWHREMERL, LEDOKER L D, ALTI07#TIE
vo#o— k5 FICNADPH % EF it 54 £+ 5POD
HEOERICE Y, H0,%ERLhIZHE L T a5
NEZLND,
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T FeRIEBT 27 AELBE Pay R
) FEEBEL A N—FF VT oF r0FHE
%ﬁmﬁ%kmxﬁ%HEKﬁW(WMk\ﬁi

INFEFTIINIERMABIIBNTT VI =
(Al IZ& AHFEREDIKTORERE LT, I baY
T OWEEHEL O FICHEEBEZEOFENIE I TN
b, FICEEMBTES NN ZHEYACIEH L,
AU ZIBMEHELAINCL A I a2 FY 7O
ELLVIHEBBRIZEOFRELOBD Y 2HE L7,

0.1 mM CaCl, (pH 4.75) H#TAMLE Eh/-1 > F
(Pisum sativum cv. Alaska) O 1R ¥ DAIRE E LA 2 H W
T, I MV F) 7THEBEROEEL L THRE LATPE R
FHIE LI, HIREZ S ICATPE R L b 12, RHEE
FHE & FARIC, ALEEE & AVLERER R 0 BEINCKAE L TR
T L7, KRIZ, e FuxF Ty A% HWIHBRILFER
etk Ic X D ANC & AIEMEEREME (ROS) DFFFIIMRMH
EHELFBFHICHET VMUK T2, £ 25 TALNIR
WOMED S WE LIED 555, ROSDFRLBAL b [k
IR OMERD SBEEMICE LIhDz, 2D X I,
AUZ L ZRHEHEADI a2 FY 7THREREZS
Eﬂ&@%ﬁmmbbuﬁﬁ%m%%ﬁ%uéﬁ(%w

LRI, ALICEAI Py FY 7OBREHEE
12 & o THE L -HIKBNATPE E DK T % &5 NICROSD %
EPBROMELHEL TV A TTREBASRE X N7,

VN
)
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5
€
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FoNaBFEMBEL) VBRZLEBICL > THEET S
FUIZTATRBICBI ALY F 4 OEDLY
IWOEF, IAET?, BARZEHE (FIILEXR, 2/l
K - & HEH)

FONTRERMILIZ T VI =7 4 (Al) &8k (Fe) DIEET
TIIF KA M I AL 2124 LMIAISEICE S, AlLFe
12 & B BREBERL OMENIIAI OIS IS, S, K
HEFEH O M (+PHIRL) % 1)~ BR (Pi) O A\ 72 55 50 (P
RZEFW) ToH MR LM (-PHIRL) (2I5E B EE
LENHI I RE 9 Al % 7R3 (Yamamoto et al. 1996) , ¥ 72
MBI 7 )V & F % ~ (GSH) IZAl & FelZ & 5 JRE BB LD
P2 B 5 T» 5 (Yamaguchi et al. 1999) , ARAfF7E T i
-PHIREAIELR 5 % I5 E AR LR P~ O MR A GSHIE UMIC
GSHEEBEZ DX B % 5T L7, MIBANGSHIE, PIRZ
REM COREREELE B ICEESK2EH ML 72245,
Z D% 3+PHIE & FAE B (%24 nmol/100 mg FW cells) O
fE72 57, GSHEEBEZ # MBE R CRET L 28 &,
GSHETLE# (GR) 2°1.9f%, GSH-S-+FF v A7 25—+
(GST) 251748, V) / — sk Fo)v 4+ %3 F3R£E L
§ BHGSHNRI F F ¥ ¥ — ¥ (GPx) 7%2.41%, Pl C+PHl
L iEEIEro T, BICEA A R u~ 75
7 4 — DG EAERIIGPIEEAGSTOT A VA LTH
5HEERBE LT, -PHIFE CTIEGRRGST (4% ICGPx{E
%) #HOGSHE AR FIH L. IBE BB LI OIcAl
it S L TV LA RERNELONS,
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TEAEX LV LAXABERBEERAEZTOI/ IO —=
BEZEE, BBESF, AL, HE, HEE
F12 (RAKER - BEEMR S, *CREST)

A AFHER IR, S A FABEYFWL, [#k-2F
AER| AL L CHBEFOBKERINT 5. AFABED
B E UK ZIC L o TEL CHML, A A FHEY
BB SRR ERIE, SWESND AFABEOREE
LEEIKET S, BRAIZINTETLAFABEASERRE
BOBEBIZFOIZIZTNCTEEBEL T2, 7 MK
B2 -FFFVAFABANOR G Z T 58 THEE
DADVHE—HBEIN TV iR o72. 2 OEEFEIINADPH
IR BTEEZTH A L5, B4 2NADPHKFE!
R ILEE SR % M 3 5 aldo—keto reductase gene superfamily (2
BTALDEHRELTHALFILOBEB»D S LT
D77 I —THBENRFEERTYE T I /BRI,
574V xx b4 b TIM4<—%&keH LPCRZAT o 724
B O3DOOPCRWTH MBS N. 20 bEHERZF 4 A
FRTEBRAIFEINTWPCRITAF 2 Vw220 2
O— %87 2233 FAFRIZBVWTHERZIZE -
TEFDRBAVFHLFEINT, SHICFDY V87 G
Widr MEDPL2Y -FAF L AFIELERT ABRER
HERLE DLEORE, RREICRSATWETEFY
L EABREKEFZEET (DMAS1, DMAS2) O HEEIC
MDTHEI L7z,
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LAFXABRESRRABRBETEEANLSRZHE
4 A DOFER (L)

PR, AR, BAREER, FILET, MK
HE, RS, NBE Y HFE, HEEETFS
(KR - BEEGEE PEEEYEIFER,
3CREST)

bhbNFEINETICLFIABOEASRBEREZHRE
L, EHLICEARICHDIBEOELGTFOTNTEx AL
AXDOHEEL, —aFT7FIVT I EERBEE
(NAAT-A, NAAT-B) 2 &L+ L FD% /) LWH 11
kbpZEBAL724 #13, RIRET VA LETOEFH
X BB X D4.185 122 # L 72 (Nature Biotechnology 19 466~
469). T I T2 D LA X ABEABROEZRIZT,
—aFTF I VEREEREEET (nas]), naat-ABIEF,
AERBOEERIELEboTWALEEZLNET T
ZVRAKRYRIYNVIEPFI VAT 2T —EREF
(HVAPTI) D * #+ 1 ¥ DcDNA%, $kRZ DR THRBHTH
CHEIND LFABREBRBEEEETT (Ids3) D5 L
B22kbpll oW DEMERL, Thbz & 5|22
D, HOHWIEZIDY YT AIZORWIELDEER L.
INSEARXADOHK)ICTEALK. EHICFFLFD
Ids3:BIETF D7 7 LWTH#20kbpE A L72b D, 3587
OF— % —DTFiillds3 cDNAZ DO RWIEH D EEA L
A REER L. ZLTEREROBRZHVTAIK
BT Nh) 2BETOEFTRBRETo72. WIhOBEE
BWARIZBWTORIRET VA ) HETOEFTICKENR
LNz, FOREOHMITEA L-BETICL- TR
Lol SRRZMEE, BFHOSBEEENDRRIID
WTHEET 5.
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F A LAFHRTHEN 42 BEFTOE—¥Y —%HE
AL7TREER Y N ORI MESBOEMB X O
BERZIIWNT BILEH

R B, FEA 2, FEWR, PEBR, RE
TEE Y (RKAR - BEAGRS, 2BFRH - AW
®H#, 3CREST)

A LXMW BB L -S$RZFEEEMLT 1ds2
(Iron deficiency specific clone no.2) (&, A FFEREDES
BAREE DKBRALFIG IS L Twb, A3, Ids2 BIE
FOTUE—F —HBESINIIBVTHFF AT L
FROSKRZFHEN - MFRNEHRLMNFE T 2, L
R — ¥ —®/IZFIZ B -glucuronidase (GUS) % W 7-%
BRI NTIDORIZE o TRLE QUIEEESR),
DOREER Y N IZBV 27T E— 7 —DHELRE
AT AIRER ST L 2 A, SRRZATHE
HE2FEL 0L, BRFEl3~vr T roRZER
BRI Lo TRBICHELFEIAON o2, —
. SREARICHMOMEER T RZSED L, $kOAD
RZFICHRTRBAOFELANVPEM SN, Thit
DICHRZLVNNVORREL 25EDO 700 Y ABEENE
BMENDLZEDVHER SN TNHLDOHEYAROH EEB
L URIICBIT 58, HSH, ~vF v, HOEEREEY
HE Lo SRERBRICHS T LI~V V2 RZEET
HWENOSHEERIX, HOAE RZ S/ EWEDS
ELRAIBETH- TNHLOHERZ D LT, DA D
MEESBRZ O EHRRZHWENOSKRERIREBICRIZTT
BIIOWTERT 5,
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Influence of Environmental Stress on DNA Methylation in
Maize

Nicolas Steward!, {£Fik! (13 B SGHRHE H M A 2
K& - WM L)

In our previous study on maize DNA methyltransferase, we
observed that Ac/Ds sequence is demethylated by cold stress.
In order to deepen the hypothesis that environmental changes
cause epigenetic modification on plant genomic DNA, we ap-
plied a severe cold stress to root of maize siblings and found by
HLPC analysis that this treatment induced an irreversible ge-
nome wide demethylation. We isolated a retro-transposon gen-
erated sequence by CpG island amplification and PCR differ-
ential display screening, and demonstrated cold induced
demethylation by southern blotting. The methylation pattern of
this sequence analysed by DNA metabisulfite modification di-
rectly showed that cold induced demethylation was spread
along the sequence. These findings give new evidence that the
environment plays an essential role on the DNA epigenetic
modifications.

22002

KRB AR AT A2 0 2+ X T MY ~
N7 B DA E
AR EE, EARE (AR BENMA)

20 A X F X7 (Arabidopsis thaliana L.) {3151 H D&
BT H Hoici @ B, GAROMETIZ
ZRAT VT 720 BAEHEE O E 72 H R IS AR D
ERMEOELTH ), EREIML MBI D 2L E
BERBICIIVERTREEZ bR TW5, KREILF
DB E DL L HEBEL OBRIZOVTINE
THL DRI ENTE 25, MEEAE ORI
BEALTThbR TRV, BE, YA XFIXF05 )
ATOT 27 MBRT L EICEVEESITEIZLS
AELBEAEOMERENTREL ol AFETIIE
BHTEE & BV CEIREIML LA B LN Ic 2L 3 5 ML
BHEORE®To7z, MBREEAE*RE, 7+ R
#. CHAPSIZX WL L 720 b, S£EBE - RITESK
B CRE Lz, 2ORR27TEOEAEHERIRDIEHIC
LT RENS2), BAET CRISEOHEEREIC
ODWTRIER KRz, AIELZEAET N TICEE @A
RPENZ ERFREN72D, CRODEARIZB#
OHIMERERmMICES L TR 0L SNz, KR
Bifb1B B2 5 RBICHEML TL 2BEEEEOHICREE
EERCEHESHE. BEEA ML ABHICEST5EH
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N DWRER BT A-DIZ, MEZTIFNEFAD
yoRIZTF ISR ERER Y EA L, RIEAHKO
Ty T) = BEGHICERY b OREEREOIEH %
RAATe 77 I FEFAOERBEEEZREZ A, =
NE TIINKAE 2 59%F L 10%H, 17 18FHDIEA
TVFZ VR EBROLRWT VLY I VI IZ12% WL
HEEBRLZEEBRA (RI0Q. RY10Q. R17Q,
R18Q. R17/18Q) #{EHi L7:o D% A TR17Q. R18Q
ER17/18QMRIEYcf4 % ¥ 37 % IEEIZERM L7225, R10Q
ERYIOQHETIIYHADERENKE LBAP Lz, 72,
Ycfa® PRI ET AR BEETALEZORN
% BUKEB OB OBAKEBD — 8% RE S0, NK
Uil 2 H2FR T ORE ST EERAE O EL L7,
AHETRBONLBEEREO RIEEEROT Y T
) —ICBT AR RS YcfAY v 37 DEEICOWT
EmT A
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2pA07
HALFRIE SR D5 FHEECUIERYCcf4Y VI8 7 )8
e T 5 EEEKD 555

HEEE, &SR (CREILK - B )

HALFERL (RD) BWEEKOBREN 2 EICIE, %<
DEFDPHFRELL Ty 7)) —EhziTniE e s wn
D TR T) —O5FHEEE, ZEALEBHIATY
B\, BERRRIZ T — FENR72#20kDad ¥ ¥ 78 7 B Ycf4
X, RIOT7 7Y —ICLBOEST, TFROKE
LEEBERRL, TLICARENS RIESEKIC—B
HHICHEETAZLPHLPIZEN TS, BIFET
X, RIEEROT LY 7)) —BBORPLHED B 12
O, YADTERT 2RO R EIT -7, T3, F7
IVINVDPYFTFTaA FEZTELL, ¥ aBBE
AEBRLTHTEET % &, Yf4lZRIBEEE L V) bk
FEOENE TS NI DKk, YcfatE &K HE 5
AF W5 )V 58 (Superose 6 HR 10/30) 71 5 4
B b7 74 —%HWTHEEE2ITo /. FIVABIC
0. Ycf4iZf1.8MDad % ) K& 2 &K 2 KT
NG olc, BRERINTEMITITY DD ) BHE
ENTVEN, FEBEL DY ORI ENETN, +5
CHBTELIZERT., YHBEESAROBEY 7212y
MARIETAICIE, SOCHEUEEDLZNLENDHL, B
BRIRWZ L2, YT RY UYGHICE D, YcAEAHEIC
I, PsaA,D,E,F EDRIY v X7 b E&FTNTED,
YA B ERIY VNI DEERI P L VEETHD &
Eibhb,
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2pA08

Ycfay X BRR T ABEERD Y 7 E I iEE
HEOR%E

R &', Jean-David Rochaix?, E5iG# —ER' ('R L
KB IV aik—T7K-H)

¥ OB &0 EERT GRD) BEFDOT
b7 —iCiE, BT ) A — FENBYcAY v
INIHUIETH Do YefAIKRELBEEEEEEL TV
LEZ LN, YAEARIH AR SN RIBEEK
LEALTHFETAZLNRENRTV S,

ARFFETIL, Seraphin HIZX YRR I, ToFA
Y ADIgGREEERNML, TEVZ 27 7 — EHIMEAL, 7V E
Ta) VEABMDIOD F AL Y EELRYRTFF
L FER S L/2TAP (tandem affinity purification) % 7" %
YcfADCHRIZEMAE L. YABEEHEDER ICIgGE 7V E
TVa) v ERHWREROT 74 =T 4705
TAEFTITEERAT, T, yotBIEFICTAPY &7
23— F3ADNAZRBIA L7-NY & —2/E8L L, TEREK
REEREICLVGEY 53 FEF RADOREERKEZ/E
L7z, Bon-EEmEKRIE, MV EERHETTD
HEHEL, RIDE®EB IO 72y POERERIER
THolze ¥ VMEYAADERE IZTF A/ E KR TRERS
L7295, YEEERDODERIZEFHE THo720 T 2Tl
T774=F420° b 5714 %HWETAPY 7RG
YcfARAEERDFRIZOWTHET %,




2pA09
PWKBH%7#X77%V»7U&U—»@&%

ARIEH !, FEEFIE, Zoltan Gombos?, #JE E
MET, FE% (BKRk- 3 - WHE,
’Inst,Plant,Biol,Biol,Res,Cent,Hung,Acad,sci,Szeged, Hungary.,
hKEE - B - )

Synechocystis PCC 6803 ®phosphatidylglycerol (PG) & Bt
HFRMICHE L 7pgsA- %’ZE%& 1) % AW TF 4 (PG
PHRAER?OE T e¢77xb$/xQ@ﬁ%0Z
HChb kR BIR L7 (2)0 —F, XIS &
Pﬂﬁﬁ#bum<%%Lt%&%m@@ﬁ&#%e#
Lol PSUIBITHINLDPGOREELRARD 20
IZFA4 IPGRZEMHT T, BICRIIMEEZITVHIREA
WCBRFTAPGH T2 —RES L, PSHEMER R, &
DFER, MBEAO 7 a7 4 VEIBIE KD LP700D
BERNELED B Lz, BH@HEA AT
YTBEIZEYVPS?DENSTBATHZ LR L N E o
2o TNHDFERD HLPGHPS?DMEEICIATH S &
BRENTZ,

(1)[M.Hagio.et.al.(2000) Plant Physiol. 124:795-804]

(2)[G.Zoltan.et.al. Biochem.in press]

2pB01

Eleocharis viviparalZ B3 5 C3/CAEIEDH 7)) ¥ >
FHNVEEL T —EOMBL NNV TORBRRAE
LB, AFREAF CEWBE, TREK - £H)

JKBET A HEY) DE. viviparald, L & K TH& 4 Ca%l
L CIBRDFABACHIFNE & MR E 2 R T4, MAEFTH
THEEAED & ) ISREFIH ST A2 2IEmbN T
Wi, KT, 7)) - VEERIBORBEETH S
7Ny TFANEFX YT —¥(GDC) DML L NV TDF
BEXERK - HFREERZOFHEELZRAEL., KIFRD
FIHKERE O — I 2 M5 L 720 Eleocharis/g O D CAKEHY
L2 &, E viviparaD BEAE R IZCIBEF DG
(. F-EAMAL(MC) 1% & DRubiscoz HfE L. BHE
IZi3Ca-likez i E bobDEELZONT, T/, E
vivipara CI\Z JEIFR B3R O EME b L DC4REY) & H AT
B <. MES R ESMIRL (BSC) DI BN I ba v K
VT EEHR, ZROGDCEEM L Tz, KERITIX
BSCIZHAMCAS & < %3 L. GDCIIBSC721F T7% { MC
DIPIYFYTIZBRBEL TV, TOZ EHMLE
vivipara T3, Jo A RAH & MR E O EBILICEW, R
AR & K AERI O B TCGDCOMAL L <)V T O F IR 1T
bhTwanbEz o, —HORE LM DORIN
T B LA, BROMP O TIX, BEIRZ2REAR
EAKRERNCR O N7 AR E GDCOFERNY — > D
M OBBPRANDHEFRD LN,
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2pB02

AEDL) ZCAREREZ LD N I NNIIBIT A
BREEDORER Y —
#EINER', EEB, KM —
£, TEWRT)

4 *F ONADP-MEREIC4HEW TH B ¥ NDET
13, ERMAEMC) & AMEEREMAE (BSC) i) Tk
< . distinctive cell (DC) & \» 9, BSC & [A1%5 72 & b HE
b OfifEAMCO M I3k L Tw 5, DCiE, BSCL &£
B, MERTRYVBOIE LML T77AVER
BT 5. AMZERTIE, ShbDRERMEOSETEIC
PRV, C3,CABEEZED L DL ) IZRBET HD0%, REE
SAEY FVTEIT L7z, BELL -85 T3, PEPCIIMC
DO XAKLE 12, Rubisco IZBSC & DC D #Efgfkiz, T 72,
PPDK (X, MCO E#FAKICL E |2, BSCEDCOERKMAIZ
LEEHL TV, BETOEGOMBEITH, S, JA G
§a, @ 534t D I B 12 C3BEF DRubiscoSEH L., L LEN
TCABEFE OPEPC L PPDKASRIR LG 5 Z L ASHH L A2
% o7. 72, BSCEDCHOPPDKIZ, MCHPPDK & V) 2
NTRB LD 720 BSCEDCIZ BT 5 HEFIEDFEHE
ZEE R L, mMmamHmmﬁﬁgwﬁkny—/u
b MM TRV A o7, F70. BSCICREEL T
wéMCk DCL%%LTméMC&@Eku PEPC &
Pmmmgﬁiwﬁtﬂy—yu%ﬁ&#oto:h%
DERM S, DCIE, HEELSMIZLTVBIZH 2D
bHF CAREREBEROREBFE ICR L TBSCL Hfi T
brlEZBLNT,

' OREL BT

2pB03

k¥ €0 3 2 C4%I PEPCOERIIZ A F OB TOW
% RET 5

EIWE, EHKF, tHET, #E (8
(TEEZEWERFE)

RARL ) —VEWVE VBHIVEF Y 5 —F (PEPC)
1, CAREMI I ERMIIRBEEEIC, CIEY TIEE
ICTCAY A 7 W~OEE OIS L Twb, b
Y7 EU I VCARIPEPC Y BHEB T A EEBEA ~ 2 H
WV, AR & PRI APEPCERBH ORI R % e L
7o, WHEEBRA XA DOKRAEHT (21% 0,) TOXAEBE
BB A R ICHRTETRL, FREERA
D#I501E DPEPC % S A M E M A + CILIFERE
A FD#I0% TdH - 72. PEPCEREBIC L 2 64 s E
DIET X, tﬁ%#miéh%r%q%ﬁTflbﬁ%
TH o7z, 21% 0, F TONEBHEE DCO,RERFMEE
AR EERT, PEPC* BRI & ¥ 5 L Rubiscolf I3
ﬂzL&V‘frﬁ%#ﬁkénéTﬁEﬁﬁ‘TW"éht 152013
EE%M%Lt%%f,%Eﬁ@%%fu,%%fow
W lE 2 b2 IS COMRAMEE S N D C & D FERR
N7z, P CONBORER, 21% 0, m«rmoz
TCTLYWHEETH 72, W COMRIIERFRLE L O
TIJBARICEEST A ESHLORATWS, REER
4 FTRIFFEEHRA RHRD L, BERZEMLTT
DEFHEINEME N, it#%%ki%#?fg7s
JBERIMRE I NS Z LR INT.

B) xtE



2pB04
EEIIBT2EFREFRBICOVT
EWFEN, PMHRER (K- EWERRBERER)

EFEICRERIETLIL, BEERIP OB SINAE
FII ARSI, HAER T, water-watert 1 7 )V
LI THBEEND, RO DBEFHERGD D) b HERY
BB IC & water-watertt 1 7 WIZ X A B FHBIZIEF 12/
S, KBOTOBEFIIHARE HTRICE > THE SN
b, B EERIGICBIA2BTFOMGEIEBRELS L
WEEZLbNE, AFRTIZ, EEIIBITLEFOME
EHEBEPEDL I ICHBE SN TV EREHL T BT
b, HEBRBEEERE L 2 007 1 Vo REHE
EiTo7, BRHPTEIIBHETAHOMELEI DO
RIETFIE (Fm'-F)/Fm’) 2 PETH L. BEKD
FEFI L o TERFNRIPET Lz, 2OEE, fAMN
W ASHRETE £ T A R DS —BREIIE T 3 5 BHEA

(under shoot) 2SBE I N7-e ZOBRZMFT L7124
B RS T TR B 2 BEHE
L 72 ) BT OHBER % #H 3 5 5R?Ddown regulation A2
LTG0t

2pB05

77 3 FEF ZADENIFRIEIRERKIZB T 5CO,H
o

AR ¥, Gulnaral Hasanova' ('RILEM > ¥ — -
BEAH)

Chlamydomons reinhardtii O 5 J6 -0 22 5Kk 25 FEBRTFR2N
i, RAKRZY = VEERR T 7 ¥ — B RIBZERTS Bk
pgpl-18-TF% E HIZTF IV A ¥ ¥ Ak v ERILER | C15
. REEUTCOAEFETEL T I Ly —_EBERE
E B (RPR1-pgpl) Td A (Suzuki 1995, Suzuki et al.
1999), Z DRk % B itk & $lol 2213 & b TIH/2RPR1H
N2 THRRLERELLIE, BELLZOERERIZE
) COESZHRE IS RIAE 4 L, ZFNAHCOo,lMmIREZ A
FITRBL S 272 ORHEANE 2B EDEER B
%o Al FBEDOY 7L v — “EERREEKBLE-AS
(RPR2-pgpl) % . Zeomycinfif {5 FBlex &7 F X
3 FpSP124S % F W= THERIC L N BLDT, 20K
ARAFEICDOVTN2L E LBIRET LR EHRE T 5,
WENOKD ., ZOXRERAFE L ) EVCo, Bt
ERTEVIATIRECMT W, L2 LMIBEREZ S
CO, 2 & & 7 WO F A B DCO, 3§ 2 AN
PHONIIERZLEHELRL, ZOKO/OT 7 1 VE
KX = DB N BEoTW, ZRLDKDE SR
5 HEH, COEIL,/ FIHBBEOMHO—FL2bbD
LHIRET %,
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2pB06

NryrA4 vy RBRBEONEREY X4 L8 HEEEHC
X BIRE DS

e E AT, AR, HREM, F8%E, AL
FEL BHE CUMARE - B, 2Rk - B)

Ny AV RBRAH (CAM) 3EFEALN T TR
HY) XL & RTIEBHOLENTWS, LHL, CONE
HD) XLIEZHB0CLVERICRBERLN RS Y,
EHLIZZDBEUTICETZETY £y F&N5B, FhT
LI ARG E) Lo TVEDL LWV ERLELT7
B2, CAMIEYI Graptopetalum paraguayense® 7 111 7 4
VabfE &y v 37 OBIET (CAB) DEB LT,
CAMODHIH O H L 2% & % > TWBHBPEP-COY) VB
bn ) X 51332 CHEBGEHSEE TIEFHRL %\, CABD
mMRNAE D) XA b20CTIEFH T 5032C TR LN
7y, BEHAKLIEToTWAZEERBLTWVS
LIICBbhs, LML, 32CH525CRIZ20CICiBE
TIF5 LPEP-COY YBbD) X a3 )£y bEh 3
A, TDE XCABOMRNAED ) XL IFRZTI %2\,
COBHIIL TSV, MOEFIZX ACABORE
DHIEATEL o THFHZ X 2K BATLE > TW
5ZLbEZLNS,

2pB07

C4E 7 VAl Flaveria trinervialZ 31 APEPC') » F&1L
B R D B BB M AT

T HHEF, KBRA, HA®R?, fRIIFE? (HK
bt - R, “ROKBE - A 4w)

PEPCIZC4NEEBIC BV T REEE E G % 89 #
BEFETH Y. NEImILEEDREE DSerfkE DO MKFR ) >~
Btz AL CHRMZEERAES %0 5, 4R~ 1T,
C4€ 7 )WHEY) T & % Flaveria trinervia?* 5 C4HEY) TH) D
TPEPCY i LB % (FIPEPC-PK) # 7 0 — = > 7' L #%
BRI 21To720 KIGE CHBAKY Vs B % F5
L. invitro') VERALEBRICH L /2L T A, PEPCE ) VB
T B EDHRENT, / —FINLTY L E—
¥ a v OFR, FIPEPC-PKEGZTFIZIEICHERENICEIERL
TBYH, BEKFEEER L7 72, Flaverial& DC3HEY)
Tad AE pringleiClEHFoNA T ¥4 ¥~ 3 Tl
VT FNAED S NTA, mRNADRE L NVIZIERIC
B o7z L EHS Z ODRPEPC-PKIZCAXE R IS¢
AHPEPCOD ') Y EALICE Do TV A Z L2 (TR X h
72o SHIT, CAERDEALDHFE T, FtPEPC-PK&
EFORBABIWALCELZ LT ELZLNS!,, T/
BLBREW T L 12, 2 AFPEPC-PKIIDTT Cif L &
., BALEI SV F 4 o CARE b S Az, BE, VA
TAVEREY L) VRECERLAERBEZ2ERL,
LRy 7 AEEWY AT VREORELZED T VS,

Tsuchida, Y. et al. FEBS Lett. 507(3):318-22 (2001)




2pB08

Hi i §a %L % Cyanidioschyzon merolae \Z 3 1F 5 CO, i B
WZIBE L 7 EiRAR R R T O %5
igﬂf)ﬁ', RR#A%F, HHE, BBFLR (RKX-5

BB B ERES ) L OEEHREIZ. £ TH
POENVAEINERFIKFETHLEEZOND, LAIL
KL EOERES ) DMCIEER 4 - FE&h
TBY, BUMZEERS A Y V7 — 7 OFESTFHEE
N5, K4 13 B KL 3 Cyanidioschyzon merolae % € 7
WVEYE L, AR ICE D 2EERER L Z 0L
ERBALL) LLTVD, SEFKAIZCO,FALICHD 2
MEZMDHMT, WMCOBEREEX AT o Ml % (K
CO,BRMEREICB L BIIE S 5 ERMEETFRIANE
ﬂﬁéﬁﬁﬁ'bto Z DRHTIZIX, Cyanidioschyzon D ZE kKK
23— FENBELETHOORFR ARy b LIZDNAYA 7 1
TLAEZHW, ZOFE, bcl, ibeS, cfxQ, dnaK & (=
FTOEBEEYEO ZHELMENIBE SN, 28090
BIEFORBESHE STV, #NPANOEETFT
BRERBOBLBRONED» o7, $7-, FBEOERIT/
FUEILLIoTHHEID LN, ERAEIZT—-FENS
AEDOEEBER T D) bYcf30id, KERMEICASNS
CbbROFET 7 TH ), RuBisCoRBEMAEHRFTH A
EDERSTRBEINT WA, BFE, Ycf304 » 787 & Libe
BEZEFREBEOMBEIZOWTRE T TH 5,

2pB09

Expression of a phosphoenolpyruvate carboxylase from a
thermophilic cyanobacterium, Synechococcus vulcanus
(SVPEPC) in Arabidopsis and its effects on nitrogen and
carbon metabolism

BRERE, FRE, RFE? (KKK - R, THKE -
A )

SvPEPC was introduced into Arabidopsis  for installing a
C4-like metabolism in C3 plants. The expression was con-
firmed by northern and western blot analyses. The transform-
ants showed three phenotypic changes. The major type (Type
I) was characterized as growth inhibition with block in true
leaf development in seedlings grown on agar medium with
kanamycin. Further analysis of Type I plants showed that aro-
matic amino acids were 1/4 that of control, while the content of
Gln was dramatically increased. The plant growth was rescued
by supplement of aromatic amino acids to the medium. Thus
the introduced SVPEPC exerted its activity in plants and the
growth inhibition is primarily due to decrease of PEP for shiki-
mate pathway. Since hexose contents were higher in transform-
ants than control and phenotypes of type I were similar to the
reported glucose-repressed plants in many respects, sugar re-
pression might be involved in block of true leaf development.
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2pB10

Effects of elevated CO, on growth and photosynthesis with
three different cultivars of radish.
HHEFH' (FRRFE - EFH - LF)

Radish cultivar of White Cherrish (WC) with big storage
root did not show down-regulation of photosynthesis and over-
accumulation of carbohydrates under elevated CO, (EC) (PCP
39, 1- '98). Cherry Belle which showed down-regulation of
photosynthesis under EC (Plant Cell Environ 21, 905- '98). Ko-
sena (K) with a lower storage root being similar to the wild rad-
ish. Three cultivars were grown under four different conditions
(9hL/15hD or 14.5hL/9.5hD and 35 Pa or 75 Pa CO2) to evalu-
ate the effect of sink capacity on the acclimation of photosyn-
thesis. Under EC DW increased 1.4 to 2.5 folds. The rate of
photosynthesis with the first leaves were similar within the cul-
tivars at the exception of K grown under 14.5hL/9.5hD and EC
which showed lower rate. The results will be also addressed to
which is the most limiting for maximal growth of radish,
source or sink capacity.

2pCO1

Z > #Synechocystis sp. PCC6803 DNa* K fFHCO,™ trans-
porter

SEHEE, R, WMEFE, DIRE ((&H
BK -EWMSsFeEmEtr sy —, nikkEEMN - &
& HEmRF)

T VHEITCo, BREBEBLEDL, CO, LY AARE
HCO;” MUY AARHHFET 5o T4 F T NdhD3 & &
NdhD4F DT} ODNADP)HT & FO 47+ — ¥ 2 ik L 72
EEBERIICOM Y AAFE R ARV ErHL ML
ol TNHDOEEKIIPpHTONBGI, ZRFTlddE
BTERV, LA LEH#ApHIOTERA T TIZEFAKE
AL OWVEET S, SO LIZHCO, #iklc & ) kE
BEAToIfiEshTcws tEx 65, £ZT, CO,
B ALRERIE L - ERKRICRIZET ST 7HETES
WCERZ I V¥ LA L, pHI.OBGI1, ZEXERSLM:
TTEBLEWERKELER L7, & LA-ERKOFH
TARRIZTE U BIET (slrl512) DR B EALICE RN EA
SN TV 7z, SIrl512 (SbtA) 1392 DL E @#HIB = F2 ¥
YN B EHEE SN, RI%E IV THCO, DY sAA G
FREELLEZAH, BEKORY) ARFEEIZIZLEALR
biehot, T2 OB AAFEEIINaITKEL T
WL bHERL,



2pC02

Anabaena sp. PCC712012 8T 5 & Fu ¥+ — EE&IEF
WEOKREWWKFZEEL L= oy +— ik
(N5 -8 A
B, BAEE?, RHFEE (REEA-HF -
A4y, 2EIRK - CEE - BARE)
HIREFEER T ~ il B Anabaena sp. PCC 7120 % 7]
A L72HIREEERTIE, AR ERELETIC
bw = Oy F— BRI & ) RIS KRR AERET
HIENTEDL, TORFEERIEVY, ZOFRED
12k LQEE O Fus+—+¥ (BUAAEHup & W5
MM Hox) I & AKFEOEBRINA# 2 5N 5, Anabaena
PCC 71200k Fu 4 4 — ﬁmmﬁh%wﬂtmm%
éﬁ?& EZ & Y hupL-. hoxH-, hupL-/hoxH-D3FED
BEFHEREERL, KELEEDFEB L=y
F—E Il TR AR, RIEFHIEIL, Wolkb D
triparental mating % (2 & o 72, hupL-¥k D 7K 3% 4 B (3 B 1%
BRDA-THEVZHER L7245, hoxH-#k DK T4 PE (X BF Pk &
D b HEIED > 720 hupL-/hoxH-¥k D 7k 35 4 BE (3 B &
BRE D DBEEZEICE» > 7205, hupL-BE FRETH -
oo = bOYF—EEHEEIHT AL Fus)—ER{ETF
BIEOTRIZ, ETOREKZELT, FLALRDDS
NV hdHoTHITL DTN THo7, hupL-BRIZE S
HIKFELANF—RREBIFIL, TVITRHT,
10 Wm* (PAR) DFF X T IZB W TI2% TH > o L7z
55 T, Anabaena sp. PCC 71208k 12 BT, hupL&{E
TFHEIKFEEREERICEHTH L Z LA RENT,

2pCO03
ANTOYVAMNEbOBEEZEERERRS T /N7 5
) 7 OKRFEEFERE & RFEBELR

ETEE, ELEETF, BEXR, FLEF, B
KA (RRRLTAK-I)

BEEREST /7T TR, BEEUTOARELE
BT D, REBICEDE, B, KRME, ~AToT 2
M EET BHARKMBICKR E NG, AR TII LS
THRELTWAANTO VR M EATHBEDEREES
KT INTT)TOKREEERTUE Lo & 512,
T N7 T ) T D16StDNAKI1.2kbp & 45 B 1 |2 IR T
& %774~ —%H\TI16SIDNAD IR W F % g - e
FIRE L2 BONLEFICESE NS DROGFH
HBRE S 2T L, KEEERE L 5T /MR DM
IZDWTRE L7,

ANTOYVA M bOWEEREERRS T /N7 5
TETICBWTKEDEEIFER SN, EFEREIZ0.3-
1.0 xVmgdry widay TH 1) . WEOHRMAL S 7 /N0 7
1) 7 Cyanothece J& O ¥k O 7k 3 4 B fiE O SF39 55200 1 Umg
dry wt/day TdH 5 DI, Ko7z, 5T REEREE
FARAER, SEOMEICH YT 2 N7 TD%
{ D’Nodularial& \2I7IE S 720 Nodularia &M, 55F%
MLE6-9D TV —TITKBIE N, KELEERIZS
V—THERIRON o7 TNOLDERDIL., I
EOBEBTEARRI T I/INIFITDOATFT YR MK
HLIKEEERL, FOVTINITYTORKIZL
53, HMIES T/ N2 7)) TOKEEERIC bNE
PSS L, FOEERED REBIZBWTH T VEDS
BV Edbhor,

218

2pC04

Z v #Synechococcus PCC7942 phosphoribulokinase ¢
8 ER ALK it

ARKEE, HRHEE, ERR2 A, fm
B CBRAFKRE - o4&, 2EKR - &%)

< > ¥ Synechococcus PCC7942 (8.7942) @calvin cycle
% H B 3 A PRK, NADP-GAPDH, FBP/SBPasel, &%l
MF o+ — VEEEICR SN & 5 % BBEE{L 0 E AR
RonZzwnwilHEEN TS (Tamoi et. al. 1998).5 ~ &
MDNADP-GAPDH, FBP/SBPase | JEiE AL AR, & 1L 7Ze W E
HiE, BEELCICEDLCys BREORBEEZ O TW
%, L& L, S.7942 PRK I F DM - KU T I/
FRECHIBATIC L % &, FHSHPPRKD EIEMILICE D 5
Cysl6, 55124243 %5 ~ DD Cys BRI TFRIEB 27 18 &
ERBLTWSED, STI2PRKICEFEL TV, #2T
S UERERHMBEDN, H— HIEEALICBIS § 5
Cys F& % % # OPRK O @R ALk it ¥ % MAT L 72, 1
mM F TOBERLAFE IS L THIBEEBEZEDOIEMIL,
9 TS B ER AL K F T AT /R & L Tv» ANADP-GAPDH,
FBP/SBPase & L TS % /R L 722°5, H%HEY PRK
LD OWETHo7. T, XETHD ATP HLHF Tl
NHELZ., ChoER2SL T V% PRK 1ENADP-
GMmHmmmmm&ﬂﬁh&mﬁmwm?%ﬂﬁé
A%, BAEHHEY) PRK (3 Ecalvin cycle I ICBWTEER
u%%ﬁb&w &, TRHETHH ATPHPHLET S E
5T &ﬂ:@ﬁ,@%ﬁ*b’f I W EATREE .

2pC05

F v #Synechocystis sp. PCC 6803D G T MDall-trans
lycopene & & & |2 1 cis carotene E L D 72 8 D EIEF
PULETH S

IETAEE, B, €F&, SHE— (BER
K-BFE-EW, 2K - BHE - &Y, *» 3 SDNARF
FERT, ‘*HAEKX - £49)
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CELL7:. CORIETF (crHE m4) & KBEH CAaf
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LAHGRH T CAF S¢7-Mar bRl LT 5 a4 F
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transBUZ RMALT 2 OICHETH Y, F-HBET TIE
HEMAABETVEILERLTVES

Masamoto, K. et al. (2001) Plant Cell Physiol. 42(12)
1398-1402.
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FEARWICICOMHE CRIZTFAREREI &) HE
BAHolze £ T, T ¥ #ESynechocystis sp. PCC
6803DrpsI2ELTHHWEL, SI2Y XV HDOT I VB
BEFUAH R MEDSE < | rpsI23EEEFLSIM R 2 K. L CEIE
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k[ 1]Matsuoka, M., K. Takahama and T. Ogawa (2001)
Microbiology 147: 2077-2087
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psI2BIZ T LA F <A VI EBGTFFFAS IR
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pshALRIEZ T OEERITB L OF 7 34 FE~OD1Y ~
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k[ 1] Matsuoka, M., K. Takahama, and T.Ogawa (2001)
Microbiology 147, 2077-2087

219

2pC08

74 3¥€)V—ADEHE % KK L 7zSynechocystis
sp. PCC6803 ZERBAETH T 2V F— BB & KA
F

FREE, RHAF T, LHIEE", Bettina Ughy?, Ajlani
Ghada?, Mustardy Laszlo®, Zoltan Gombos® (% & E K
Bt - 3 - ¥ #, 2SEC/Saclay, France, *BRC Szeged,
Hungary Acad. Sci.)
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B Oy 3y YVa v NNTOBEEFEHENERTH
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The Characterization of AN Protein Regulating Polar Elon-
gation of The Leaf Cells

FaFabars, FAxa 72 BEH— (H
R - 55/ 4 %, BT, BIK - 58

AN gene of Arabidopsis encodes the homolog of the human
CtBP, which regulates polar elongation of the leaf cells. To
understand the role of AN in control of leaf morphogenesis, we
analyzed the AN using yeast two-hybrid and in-vitro-interac-
tion assay. Since Drosophila CtBP interact with itself, we ex-
amined the ability and the required domain for self-associa-
tion. The results showed the AN self-associates in its C-
terminal region. On the other hand, the human CtBP was iden-
tified as a protein that binds with the C-terminus of adenovirus
Ela, and we tested the interaction of AN with Ela. AN has tree
putative domains: LXCXE required RB, 2-hydroxyacid dehy-
drogenase and NLS domain. The possibility of interaction of
AN with RB was also examined. In addition, the putative pro-
teins with PXDLS domain were examined for the possibility
of interaction with AN. Based on these results, possible role of
AN in protein-protein interaction will be discussed.
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Isolation and Characterization of Arabidopsis Mutants
Affected in Vascular Development

BAE ', MEEE (KK # - EY)

The molecular mechanism that regulates vascular pattern
formation is largely unknown. Although auxin and its flow
have long been implicated in vascular differentiation, their
mode of action is still unclear. To genetically dissect vascular
pattern formation, we are screening for mutants affected in vas-
cular development.

A dominant mutant line, CA22, defective in vascular devel-
opment was found among T-DNA insertion lines. CA22 exhib-
its narrow cotyledons and leaves with reduced vascular net-
work. Auxin distribution in CA22 was analyzed using synthetic
auxin-responsive promoter fused to GUS reporter gene
(DRS5::GUS). Although auxin distribution in roots of CA22
was as normal as those in wild type, the amount of auxin in
young leaves and in the region corresponding to the shoot api-
cal meristem was greatly reduced in CA22, suggesting auxin
distribution is defective in CA22.

Further screening for new mutations using EMS-muta-
genized population of a vascularture-enhancer-trap line will
also be reported.
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Arabidopsis flowering gene TERMINAL FLOWER2
(TFL2) encodes an HP1-like protein and negatively regu-
lates FT expression.

5 H 212, Toshihisa Kotake', Koji Goto"? ('] ILI 1 4y

ﬂ%?ﬁm%%%mmtmnﬂmewummmm

Davis

Flowering of plants is regulated by day length and tempera-
ture. Mutations in the TFL2 gene cause early flowering and
strongly reduce photoperiod sensitivity. Among four of key
flowering-time genes (SOCI, LFY, FT, and CO), only FT is
highly upregulated in #f12 from the early stage of vegetative de-
velopment. The fact that ft mutation suppresses the phenotype
of #f12 suggests upregulation of FT is the main cause of the
early flowering of #12. We have cloned the TFL2 gene and
found that it encodes a nuclear protein with chromo and
chromo-shadow domains. TFL2 belongs to the HP1 family,
members of which are known to mediate heterochromatin for-
mation. TFL2 is expressed in undifferentiated cells of shoot
apical meristems, young leaves, and root meristems. Together,
these results suggest that TFL2 functions as an epigenetic re-
pressor and regulates flowering time by repressing FT expres-
sion during non-inductive conditions.
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Analysis of Rice Mutant Reducing the Number of Spikelets
per Panicle

H i)‘rﬁ)?fﬂﬂ‘, FRER' (RO - JLEMEE >

y —

Genes determining the number of spikelets per panicle were
studied using a thin panicle mutant, of which most of the spike-
lets on primary and secondary rachis branch except the one on
top were aborted, derived from Nourin8 (N8).

RNAs were prepared from the young panicles of this mutant
and N8 at the early panicle differentiation stage. cDNA sub-
traction was carried out, and 10 clones were primarily selected.
Secondary screening was done with RT-PCR. Only one of
clones was promising; a fragment was multiplied using N8
cDNA as a template, but not with mutant cDNA. Northern blot
analysis using this clone as a probe confirmed this; signal was
detected in young panicle in N8, but not in mutant. This gene
may need for normal development of spikelet primordia. Isola-
tion of full length cDNA as well as characterization of this
gene are in progress.
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Transgenic poplars overexpressing sucrose synthase
AERF, KERE, BHHEAE, KEA (5K
K - KHF)

Sucrose synthase is believed to function to channel UDP-
glucose to cellulose synthase during secondary cellulose syn-
thesis. We produced transgenic poplars overexpressing sucrose
synthase in order to assess the function of the enzyme in the
synthesis of cell wall polysaccharides in the sink tissues. When
[>"4 C-glucose] [> H-fructose] sucrose was fed from the phloem
of leaf, ' C and * H was symmetrically incorporated into cellu-
lose in the stems of the wild-type plant. The transgenic poplars
overexpressing sucrose synthase enhanced the incorporation of
both ' C and * H into cellulose and that of * H into hemicellu-
loses compared with the wild-type plant. The result showed
that an overexpressed sucrose synthase carried out to enhance
not only cellulose deposition but also fructose recycling in
hemicellulose synthesis in poplar stem.
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Analysis of brassinosteroid-regulated gene expression by
microarray

MHEFH, IBHEA, BEARE, BTEE’, &R
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%)

Recent studies of the brassinosteroid (BR) -deficient mu-
tants have revealed that brassinosteroid plays essential roles to
control plant growth and development, such as cell elongation,
division and photomorphogenesis. However, its regulatory
mechanisms and signal transduction pathway are still under un-
clear. We used DNA microarray (Gene Chip, Affymetrix) to
analyze BR-regulated genes comprehensively. We identified
quick responding genes, late responding genes as well as dark-
responding genes and light-responding genes. We will analyse
expression profiles and organised BR-regulated gene depend-
ing on their responses and their putative functions, including
auxin signaling, cell elongation and cell wall organization as
well as that of P450 genes, including BR metabolic genes that
contribute to endogenous BR homeostasis.
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Regulation of Expression of the Brassinosteroid Receptor
Lka Gene in Pea

Takahito Nomura'*, Gerard Bishop?, James Reid®, Takao
Yokota' ('Dept. of Biosciences, Teikyo Univ., 2Univ. of
Wales Aberystwyth, 3Univ. of Tasmania, “JSPS Research
Fellow)

The pea mutant lka has reduced sensitivity to brassinoster-
oids (BRs) and increased levels of endogenous BRs, suggest-
ing that lka dwarfs are defective in the BR signaling. We iso-
lated a pea homolog (termed PsBRII) of the Arabidopsis BRII
gene encoding a leucine-rich repeat kinase which functions as
a BR receptor. The predicted amino acid sequence of PsBRII
shows 68% identity with BRI1. Sequence analysis indicated
that lka PsBRII has a single base substitution resulting in a
missense just before BR-binding region. Co-segregation be-
tween the RFLP and phenotype strongly implied that lka muta-
tion results in dwarf. Thus, PsBRII functions as a BR receptor
in pea and can be mapped to the Lka locus. We also examined
the expression pattern of PsBRII. The transcript level of
PsBRI1 was down-regulated by applications of brassinolide
and castasterone. Furthermore, the PsBRII expression de-
creases in gibberellin-deficient mutants, indicating that gib-
berellin may regulate the BR response in pea.
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