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Cloning and Characterization of a Novel Sucrose Trans-
porter Gene, OsSUT3 from Rice

J#& #E # FR', Graham N. Scofield?, # A& K2, Paul
Whitfeld?, Robert T. Furbank® ('#9¢ 2HF - dbEERF 5 &
> % —, 2CSIRO Plant Industry, Australia)

We report the isolation of a full-length cDNA and corre-
sponding genomic clone coding for a novel sucrose transporter,
OsSUT3 from rice. The open reading frame of 1518bp encodes
a 506aa-residue protein which is predicted to have twelve
membrane-spanning helices, typical of the superfamily of
membrane transporters. The predicted peptide sequence for
OsSUT3 shows about 70% identity to the other known cereal
SUT1 proteins. The genomic structure of OsSUT3 shows dif-
ferences to that of OsSUTI. The OsSUTI gene has 13 introns
and 14 exons, while OsSUT3 has 9 introns and 10 exons.
Southern analysis revealed that OsSUT3 is present as a single
gene in the rice genome. RT-PCR analysis showed that it ex-
pressed in various sink and source organs of rice plant. Heterol-
ogous expression of the OsSUT3 cDNA in yeast revealed that
OsSUTS3 is a functional sucrose transporter. Potential roles of
OsSUT3 in comparison with OsSUT1 will be discussed.
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Rice is a typical Si-accumulating plant. We isolated a rice
mutant (GR1) which is defective in active Si uptake by screen-
ing M, seeds (64000) of rice (cv. Oochikara) that were treated
with sodium azide. There were no differences in the phenotype
between wild type (WT) and GR1. Uptake experiment showed
that Si uptake by the GR1 was significantly lower than that by
WT at either low or high Si concentration. However, there was
no difference in the uptake of other nutrients such as P and K.
The Si uptake by WT was inhibited by metabolic inhibitors in-
cluding NaCN, 2,4-dinitrophenl and low temperature, while
the Si uptake by GR1 was not inhibited. These results suggest
that an active transport system for Si uptake is defective in
GR1. Analysis of F, populations between GR1 and WT
showed that GR1 is a recessive mutant of Si uptake.
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It has been established that the phloem is a transport path-
way of the information macromolecules such as protein. How-
ever, the mechanisms how the long-distance transport of pro-
tein is controlled are not characterized so far. We approached
this question by introducing labeled phloem protein, and fol-
lowing their long-distance movement. To produce the tracer
protein, we labeled the phloem sap protein from pumpkin (Cu-
curbita maxima) covalently by using biotin. Biotinylated
pumpkin proteins were then introduced into the phloem of rice
(Oryza sativa) leaf sheath by using Microintroduction Using
Stylet of Insect (MUSI) method. The introduced protein was
successfully detected in the sheath of sample-applied leaf, sys-
temic leaves, and in the root, but not in the blade of sample-ap-
plied leaf. Interestingly, the profile of systemically moved pro-
tein in the leaf is different from the one in the root, implying
that either transport or unloading of individual phloem protein
is differentially regulated.
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A possible role of Sac3 homologous genes in sulfur regu-
lated gene expression

R F!, 53251 T2, John P. Davies®, #i%fR!, K
B!, BEMA (CHRKK - &, *Camnegie Institution of
Washington Department of Plant Biology, USA, *Exelixis
Plant Sciences, Oregon 97224, USA)

To elucidate molecular mechanism of sulfur nutrition-regu-
lated gene expression in higher plants, we focused on the role
of specific protein kinases in Arabidopsis thaliana, which are
homologous to Sac3, a gene required for sulfur-regulated gene
expression in Chlamydomonas reinhardtii. Disruption in the
Sac3 gene results in constitutive sulfur-deficiency response. In
this study, we describe an A.thaliana mutant plant, TF7B, car-
rying a T-DNA insertion in Sac3 homologous gene
At5g66880. We analyzed mRNA accumulation corresponding
to the Sac3 homologous gene by quantative Realtime-PCR.
The mRNA levels of At5g66880 was extremely reduced in
TF7B. We then analyzed mRNA accumulation correspoding to
a sulfate transporter gene, Sultr2,2, in rosette leaves. Accumu-
lation of the Sultr2 2 transcript is known induced under sulfur-
deficiency. Accumulation of the Sultr2,2 transcript in TF7B
was about two-fold higher than the wild type plants under sul-
fur-sufficiency. This results suggest that At5g66880 is an im-
portant component for the sulfur-nutrition regulated expression
of Sultr2 2.
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Purification and Characterization of Superoxide Dismutases
from the Anaerobic Photosynthetic Bacterium Heliobacil-
lus mobilis

Wanwipa Ittarat!, # 3 3£1#! ('Department of Biology,
School of Education and Division of Pure & Applied Physics,
Graduate School of Science & Engineering, Waseda

University)

Heliobacillus mobilis, a novel member of anaerobic pho-
totrophic Gram-positive bacteria recently isolated from soils,
has at least two superoxide dismutase (SOD) isozymes. The
supernatant of cell lysates contains two SOD bands (SOD-A, -
B according to the order of elution from a DEAE column) as
revealed by activity staining from non-denaturing PAGE. We
have purified both of the SODs by several kinds of chromatog-
raphies. The level of total SOD activity is extremely low in
cells grown under anaerobic photosynthetic conditions. How-
ever, when the cells were exposed to air, the total SOD activity
increased to 4 to 8-fold. When 1 mM paraquat was added, the
total activity increased to 10 to 12-fold. Increasing the
paraquat concentration beyond 1 mM did not increase the SOD
activities further. Unlike SODs from other groups of anaerobic
phototrophic bacteria, SOD-A and -B were not inhibited by
hydrogen peroxide or cyanide treatment, indicating that they
are MnSODs.
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CLONING AND INITIAL CHARACTERIZATION OF A
rasPHGPX, A Raphanus sativus HOMOLOG OF MAM-
MALIAN PHGPXs

BT, FXEY H/AEY, #EE Y ('Department of
Biological Sciences and Biotechnology, Tsinghua University,
China)

Phospholipid hydroperoxide glutathione peroxidase (PH-
GPX) is a unique antioxidative enzyme which specifically ca-
talyses the reduction of phospholipid hydroperoxides to protect
biomembrane from oxidative injury. We will describe a radish
cDNA encoding putative mitochondrion-targeted PHGPX ob-
tained by RACE-PCR. The full-length cDNA (GenBank ac-
cession number AF322903) contains an ORF of 594 bp which
encodes a protein of 197 amino acids with a calculated molecu-
lar weight of 22.1kD. The sequence was shown to be a novel
PHGPX gene and significant identity with PHGPX sequences
of Citrus sinensis (68%), Nicotiana sylvestris (68%) , Helian-
thus annuus (64%) and Homo sapiens (51%). Based on se-
quence analysis, three typical domains of mammalian PHGPXs
are all highly reserved in the protein. rasPHGPX is very likely
to be a mitochondrion-targeted protein because of the features
of a signal peptide sequence at the N-terminal. We also report
the expression of the rasPHGPX gene in E. coli and its func-
tional analysis.
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Functional analysis of CdI19 metal binding protein that
localizes on plasma membrane in A. thaliana

S, MR, EEE (ZRERK - BETF
BEMRLY 5 )

Screening cadmium induced genes by differential display
method in Arabidopsis, we identified a particular gene CdI19,
that encodes a protein consisted of 393 amino acids. It pos-
sesses two metal binding regions and a farnesyl motif. When
each of Cd, Cu, Fe, Hg (1) ions was added to CdI19 protein,
strong changes in the ultraviolet range of circular dichroism
spectrum was observed, indicating a specific interaction among
them. When two cysteines were mutated to glycine, the interac-
tion was lost. Mn, Co, Ca ions induced little change in both
wild and mutant proteins. When CdI19 protein fused to GFP
was expressed in tabacco BY?2 cells, GFP fluorescence was vis-
ible only at plasma membrane. However, the construct with
mutated farnesyl motif showed GFP signals mostly in cyto-
plasm. These results suggest that CdI19 functions to bind and
to localize metal ions on the plasma membrane, and subse-
quently to protect cytoplasmic fractions from their toxicity.
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Microarray analysis of gene expression in rice plants and
silicon nutrition

B!, THER, REELR, BFEXTF, AR
EM, BEEY, RES T, B4ERT, KEE
o, AR, AZET, ALY, HERD?,
4 REIE?, RABLD?, %HilmE?, AEm, Kl
%)B'E‘, ERM (KR - R, AW HF, *STAFFAF %2
F

Oryza sativa L., cv. Nipponbare were grown hydroponically
with culture medium containing various concentrations of sili-
con (Si; 0, 15, 150 and 1500 « M) . Rice cDNA microarrays of
8987 clones were hybridized with cDNAs from total RNA of
shoots. Two independent hybridizations were carried out for
each RNA samples generating four data sets for one of the
clones. Student’ s t-test were performed on data sets between
plants treated with 0 # M and those of other samples. Clones,
which exhibited significant difference (P<0.05), were regarded
as genes affected by silicon supply condition on their expres-
sion. For instance, homologs of chlorophyll a/b binding protein
were found downregulated by +Si treatment and patterns of
mRNA accumulation corresponding to this clone were con-
firmed with quantitative RT-PCR. This suggests Si treatment
associated with regulation of an aspect of photosystem. We will
discuss about transcript profiles depending on silicon nutrition.
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Transcriptome Analysis of Gene Expression Profiles in
Response to Sulfur Nutrition in Rice.

KEEF', THAER, KBEE?, BHFXF, AR
EWF, BEEPF, RHS T, BE &, KHE
iR, AR, AZET, IWAAT, WHERT,
fe 4 REIR?, RABEC?, HihEE?, HIEE, Kl
A, R (RKK- R, 2EWERKER, PR
R 7K BE 5 S 5485 B 72 BT

Gene expression profiling using microarray was carreid out
to reveal gene expression profiles under sulfur deficiency. Rice
plants (Oryza sativa L., cv. Nipponbare) were grown hydro-
ponically with deionized water for first 15 days and with me-
dium containing sufficient sulfate for 10 more days. Then,
plants were transferred to medium in which sulfate ion was re-
placed with equivalent amount of chloride ion. The control
plants were transferred to the freshly prepared normal media
containing sufficient sulfate. Shoots and Roots were taken sep-
arately at 6, 24, and 72 hours after medium transfer. Total RNA
were extracted and labeled during reverse transcription, then
hybridized to microarray on which independent 9000 rice EST
clones were spotted.

Pattern of gene expression will be presented together with
changes in concentrations of O-acetyl-L-serine or gluthatione,
which are considered to regulate expression of genes involved
in sulfur metabolisms.
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%7 |2 X A Fe-SOD O % Bl il ) £ K
EHAZ, SHEMH, PHE, BFHL, EEE
£ (LB KRR - B - A2WEE)

ar ML, RO BB REY TH D), ok 1L
I BEA P L ANDO@EILEEZ S L TEEREI
HrHrEEZONE, h2bid. I XY OENBERE
W2 % BEE @ 9 Hsuperoxide dismutase (SOD) IZ# H
L, Z2ORBELHEICOVWTHARTE L, 27{EPHD
5L, LOBEEIMICECEE 7 ¥ R ¥ = I7 TIIERE
IZFe-SODDIFEDOATH Y, X ) EHIMICEEHEY I
WEEE A ¥ 7 F T TIEERKAEIZFe-SOD & CuZn-SOD D
ENFETHILERH L,

$1Z X 5 Fe-SOD OZEHMIHEZ 25 &, BEETIE. B
Hh DO D L F12 X 1) Fe-SODDFH DI & CuZn-
SODDHEBOFEUNE L NV TR, —F, BET
13Fe-SODD R DOIMFHIFERI S nwZ 2 RE L7,
f-bid, BEO LI IT—DD I 8= b A MIZSOD
& L TFe-SOD % ME—#FD A #1341 £ AFe-SODD
HEIT 2 VOTIE I EEZX, £ T, S5 IZHIE
E |ZFe-SOD D & % § D 7 » #Synechocystis, FEAFMA I
Fe-SOD D & % b Dk #E Chlamydomonas|Z 2\ THIC & 5
Fe-SOD D Z F K % <72, SODIEM LB TR, &b
\Z8A1C & AFe-SODDZEBMGII R 5 e b o 720 IRIE
DEZhH, LEDEEIZIIFEIIRD SN2V,
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DNAYA 707 LA % V- RIZTFREBOBRENE
WL ZBEERORE

WHOBF', $&ARAMR? Lyukevich Alexander'?,

Bodrova Irina®, Los Dmitry A.'®, Piven Irina*, Zinchenko
Viadislav*, #f HAL K (‘AR - 6l ###H8, 286
FERFBE R - &M FH4, Institute of Plant Physiolgy,
Russian Academy of Sciences, ‘Department of Genetics,
Moscow Stare University)

BAEY LB IR A 2R LT REICRAL, £
NI T 2 BIZFARBAT AL THREZ L RAICHEE
LTWwa, BEELOLY Yy 7 I KBHEEOMEY T
Two-component system» EEZ 2 & ZfHo> TV 5B Z EHH S
N TWhb, T » #Synechocystis sp. PCC 680312 1Z43fH D & A
FIUFF—HLAED VAR AL Falb—F —HHE
Th, CNLBELADY YISV EBENENED &) LR
YTV EZHEEEL, BRENICEOREZEFFHEBEINAT
VERLPEHOPIITAZLIIBOTCEELRETH 5,

COHEBET 7015 ~HEDTwo-component  system
PR TABETERBELL 94770 = 2K L,
DNAY A 707 L 412 & 5 BIZFREBDOLIL DM AT
EEDTVE, 50, COFFEICLoTI Ty —
BIUOLARVALF 2L =5 —DREENLOTHET
5o EXAFTUFF—H (MntS) EVARVALFal—
% — (MntR) DBIEFRICBVTABCY £ 7Mn b T~ AK—
¥y —ORIGFRAVSBSFEI N TV, T2, FEKT
EMnRZIZE o THRE M T v AR— & —RIZTFOFEHE
ga3hiz, — ., BERTEIMIRZICE 2BIETFRAOE
ftrRonzhoi, TNEDFKERD L. Two-component
system?SH ) ¥ UV ZFRERDEREEZEET 5,
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FUNRIERTY VI —ICEVFEEINDL F Nk
FEMMBBY-20 7 1 7 5 LKl K FE B AR O f# T
RN, PAMARE!, MEETL, £WE, RN
B2, FEEAEDS (CRAHEA K- BT - DHADR
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AF T TIT9IADFEINEZEFHLP IR o7,
REHZ V2 ER» L, — Mo [Ca] ZLD1lE
XM S DCa* B E., 2IUBEHR R 7 + 1) 28— EZ 4
L7-HIfECa> A b 7H 5 DCa> BN B Tdh A W BEHEATR
&Nz, PCDR., T ¥ —I12 & ) EGUICiEHEAL
ENBH48kDaDSIPKEE 707 4 ~ ¥ F — ED gt b,
et 4 F v A VHEERICK D BERFHICEHR S
720 PCDODEHE TIE, MFE DB - U, WIEOK
K- R COREEESFE SN, FREO) HIC
SFIVPF)TORTEEBEBEESETITAZ L0,
PCDIZI b2 ¥ F ) 7 OFEREHSTEE L T2 EEH
HEZSONS, T/, TUNELEIZ X o T% L OMIBED
Fea S22 & h 5, MEEFEICEVDNAD K L2535 E
ENBEEZONDE, 2L RESEA M AFEHRD
PCDIZ BT A Mg DL, Whg. I ha > FY T,
BhEDF VT TOME L, MPIGERIE L ORI
DWW Tk L 72V
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Pseudomonas syringae pv. tabaci @ H. & fKFlagellin |% , IE
TEEMY M~ AR ICHRFER T & L TH<
BHKSE, HOEXT, wHETF', SHMA, B
ARA, REHEX, —#BHR (EILK-R)

flagellin (&, BhFEY O BRFIEMEME 2 E ML) &
5 —Tdb, HEMRflagelinD B E % HHT 572012,
flagellin® I — N3 AiCH#{nF & HEKflagellinz K1) X
5 A X§ HHAP2Y ¥ N7 DBIZFAD* #NZFNRIE
BHERE (AMICHR P AMLDHE) % 1ER L7z, WA
BEELIRABZERL 220, EBRErkbnl,
F 72, AfliCH 3 flagellink & { A L 2V O 2xf L T,
AfIDIIREHHIZ % 8 O g fKflagellink 5 L 72s Th
SOW%E v MREEMBSYI-1ICEE T 5 L AMICH X
pvitomato (b~ MBEREMBE HE) DML FARIZE L
HRZFE L 2V L, B4 Rlpy.tabaci IEREE D
AMDE B L VHIFE L ) HRZ FEL 72, T/, B
IR BB {5 T C & % PALR hsr203J-mRNAD EFEE %
N7- & A, AfiICHERM Tlibuffera » O —)L & FE
BEOERMLPALN Do, AMDEHERE TIZE A
B, BRPIcELLWMLE, =/, ThooH
IO RICEELALLIA, AMCHOERIL R K
s @A S NH, AfLDE Tidlli = 2 72 5
DHEE SNz, DOk RE Ipv.tabaci DflagellinSIETE
FICHW LEEATHRT) V¥ —E LTHEET A L %
RLTWA,
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HRFE WA E 1) o % —flagellin DHR 75 & K U9 5
HICB T 5 BREEHOEEZMNE

HOEXETF, MEET, HKEE, HAEM? R
HEX, HAKRL, —#EBH (MLK- B, 2R¥E
A Y B IRAF FE )

Pseudomonus syringae D 5& 7% % 97 )& Bl Wpv. tabaci,
glycinea, tomato 7> & HEM) |\ 2 BBUE SUE (HR) 2 FH 5 % 4
YT ERTE LTRAEBEK S ~ 787 Eflagellin % [
E Lo F72, flagellin® I — F ¥ AAiCHEIET % Kk
L. ShHDHEET I/ BRALHI392% L L OB Al E
ZR L. $¥ICpv. tabaci & glycinea TIEX100%[F]—Tdh 5 =
EEBHLMILZ, L2 L%dS5., pv. glycinea k tomato
DflagellinAS ¥ /N T ICHRAZ FFE L 72D 23t L pv. tabaci
Dflagellinld FFHE L 2 o720 TD T LIZAHRFE D4
FE A agellin D FARZBEHIZ & > TRESHTWSE Z
LERBLTWS, EBIZ, KfEflagellinz L 7 F 7
oy MEFLZEZ A, Bl 2 HBBHOFEEITE S
N7z 72, LEROVT IO Z flagellind ¥ /N T |2
M LCRBEOHRFEREZ A L Tz, BEIZ, pv. ta-
baciDAICRREFRME LN T 5 —F . ZFEREF I H kD
fUCEET 2 FHEA L THBERETo7-L 2 A, AfliC
BEREZ I N ITHEL T HARBERORBE RS
T, P MIHRZFEL ZVOIZxF L, WTFhomict
MED ¥ NI T BHEET & b~ MIx S AHRFE
Wak % EH L 72e DLk R 13 flagellin® B 3R 08 8415
#i 7THRF AL & RIS LTWwWA I L 2RI LT
Wwh,
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KEW DBEE > 27 MARERAE 1213 ) T OV ERAERE
TVXYAEVBYIZF L R, EHBREERR L &%
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HL, DNAVNA 207 LA 2 W TREFEYT 2 BIZTF
T RERFR 2 DO MEFE DY ISR L 720 & DS R, A brassici-
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I — b, Rose bengal. WEEESH I & ) ENEh, 324,
235, 492, 309, 135, 164, 81, 425 DBZ T A I L
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BOON, BT FVEERBIIIOA =2 LT3
Z eI N, 72, AbrassicicolaDEFEIZ L ) FE
BB SN BETHLYFMCIBITLALZA, Y F
VB, VY AEVEITFL UK, EENSE
FERERICI DV BEINLBETE2EBEATHRLI LD
Aot ol, BE, TOoREMICBIFAZ70A
b= 27OV THEMZBITEIT> TV b,
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AL, EEEHEE % FHE L TR A HIET A, SIS
FLT, 774 M7 LEF VY ERREBERKTH S
pad3-113A.brassicicola D BUE\Zxt L, BEBEUSRMFLIE % 5
BT TREDVEILT 5o AFFFETIZ, DNAY A 7 T
7 LA ZHWT a2 v ¥ 7 /Abrassicicola EPiR) B &
pad3-1/A.brassicicola (&%) DR 21T\, HEIK
PEICE DL 2 BIZFOWENBITEIT o720 TDORER,
BZRTREBRET, BIROA TRIET 524308(E
FHRRIEE Nz, T2, MHADORICBWTERT 5#1E
Fi377, BEROATREAT HRIZFII3TTHo7, —
Ji. BB S Wb BIEF ISR T3, RERT7C
Holee B, CNOBEGTEHOFM BT ZIT) L
ﬂgbl‘ BIEFHIER T H VW BETRERTZEDO TY
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DG PR 3R 56 A R O MR AT
rE—E, aHE, HBAF, SHUKF, £
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Pseudomonas avenae ,i ﬁ'}"ﬁﬁg.% %EEE t —3_ Z) *{E%’ﬁ
EAHE T 5, F4 1ZPavenae D IEBFANEEBEFRATA & B
A BB R IE LU B R F O R Lo —HE
DEMUERCEFROICHFET L L2 HE L &
., HHOEFERICFEICESTAEEZOLN TV
EHBEICOWT, [ FEEMPLOEITE RS 7 ER
BUIARELFOBELRAR,

A FBEFEMRLC Pavenae FERAMEREENL141 & B
BHRKIZME L2 8 2 A, NI41EREEZREE 2
SIEMEEREIAD LN-DS, KIFHREETIIEDS
Nhhol, F/CeClix AW BFHEMEHREL D,
NUIALE & 0 L 7= e o MR B R L 3 C
EHBEENBELTWALIENFHLNE o7z, KRIZA
B3 O Hh i ) % Native-PAGECT4# L. NBT% H
WCIESRE RS EZ A, HREESICNY R
D572, TDONY FOEMIINADPHIEERH TS Y, DPI
12k o THEE N, %2 THIY DNADPH oxidase D H
Ta=y beEZOLNTAhrice RbohAx 70 —=2 7L
Too /=W 70y MR EAT o 724ER. rice RbohA (X
NIIEHREBEBCLVRAFTESIILZLEPHL 2L
2 o720 BAE. rice RbohA L 4 FEEFEMBLIZ BT 5 1EHE
BFERAE L ORRE REER A2 ER LT T %,
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HEW) 9% 5 R B Pseudomonas avenae ® 7 5 Y 1) » 12
X % Y O 5 R B IKPUME B R O AT
HEREREAT, EFE, BILHEF, ZEAAMH, #E
' (\ZREmK - N AH 4TV R)

HYIRIEME P avenae DIEBMBEEMRDO 7T =Y
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79V ) VIIFE LRV, FZ T, ZOEEERER
BOFFLNVTORT*ENE LTHEE2To 72 §
BEURE~NDT IV BEHNOBEZHLMIT 5720,
BAEE, EBNMERD 7TV ) Y ERBETE
B, MER75Y ) v &4 FEERRICINZ 72
LZh, EBRMBEROBR 77 2) YEIFTERLH
FBMERORE 7TV ) b 4 AR @5
FREFET LI EPREINT, 512, WD22DIK
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HRURENDOEGIZOTHRANR, 3. 77720 v
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A D BT B HEY 95 8 M B Pseudomonas avenae D 38.:8%
CIEREERE RS ST B0, BN, JEBMME
BB L OP avenaeDERBICESTAH5 7572 VR F
D RIS 2 H > CHEAUERERE T ORI L 1R )
WMEATo72. ZORKE. FEBMEEKCIERMEREHD
75 Yx") »iZXoTEL2, EL3, PAL, Cht-1, LOX%
DEMUBEEBEZTFIVHFENICFTFE IR DO,
PAL, Cht-1, LOX5¥ORBFEIZIZ777 ) Y PDAD
HFHBERTHBIENREN, £2T, ThSHM
P, EBRAMUEHRL 75 V2 Ik o THFEEINS
fRAGBETFORAZBRENICEHMBT L2012 14 %
cDNAY A 2707 L A4 % HWTEI 2177, JEBAM
HHEEB I VOCEEREOS AEEMB L V/ERL 2
cDNAT A 75 1) — & D 18725000 1L=— 7 % 7 0 —
YEHAWTDNAYA 70T LA Fy FTRER L, FE
BB L OIEBMMEARNLGL, AR ARK
oA AEEEMM L ) B L 7-mRNAD S 70— 7 % 1k
B LB 21T o 72 L 25, FIEBMMEEREER, JEEE
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30fE. 3MFME CTH300ME. 6FER T600ME Td - 72, FHIE.
FNENDOBIETIINT B LB ZIT > T0Wh,
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DACHEEEFRBEOEEFENEETH 5 AM-
toxinld BEZHE D AZTOEICHEIAEL S S, FA
AM-toxin2S R 2T RIEFRENORLE L BRI ICED
LZREFTOMAZEMEL, ) ATDNADTA 2 TT
LA ZHWIREE=Y) VY VBN 27272, 420
TLAIWRINT CESTb A EDTEZ Y AT DR
a— b ROBHRIARERRDCDNA 19261 % AR v b
L72s ﬁiﬁx%ﬁﬂﬁ@ﬁ % AM-toxini& 1 ¥ 72 13 R
WINEHR CHRIERBEE, 1. 3.5, 5. 10BREREATIC BT
MP L7z IO XY BEEL Z2polyA'RNA% & — 5 v b
ELTCT VA ZITo 7, BRWMEIEECTHEKE
HEBRETORBAAET L, SKHTEIRO105 DR
T T L7z, ZDMEMIZCO, LR E ‘T I2B VT
HET, VASOEELNAREN CHEIVE F—
DERRTEELZYNVE F—-6-) VBT Fu¥
F—EORBIFIIBEFTIONDIFTET L, chE
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FEBFLEL LTHREIN TV D, BEFEROLA
VIZBWTHBRICKERBELETIE TS Z &S
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YO XFRAFIIBIFAE M) TR EELE
ﬁg%wmﬁwﬁﬁtftﬁﬁuﬁﬁévxﬁﬂ@

HHAH, FEHTF, AFE? LOH2, LOfMmE,
NI (&R - 5, 28Af - PSC, *&RK - &1&
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ILFHRACRAOEFE~NOBELC L L M) a T
RHEBEDHFEIZL > T, ABOREHEFESOERA 2HE
BHREENTWS, M) aFt UV IEEARFD I LFAD
BENOETIREIN TS HOD, WWIZBITA b
JarFrte OERIZOVWTIRIZEAEHLMIZERTWY
vy, A I MY a7k Y HHEY O BEIEE R TERET AL
1252 BB OV TIERBBOBIT 217> TV b, B
FEEEKICBWVWT, M aFE yRAICEO—HETH S
T2toxinZ EUMSEEH T O X FAFZEF IS
. BILRUEDHEREIRI LI LEZME L. &
[, T-2toxinfFEfE FCHER L7204 X FXFICBIT 5
BIZTHHRDOEALIZDOWT, GeneChipll & 5 W& N fEAT
AT LRRIZOVTHET B, T-2toxinfFE FIZBW
T, FEHFAETEREBELBELESVERY R L-&E
Fizix, () mEAOBRES CIDET 5BH&EF. (2)
A MLV RAEREETF. Q) EERF. (4)transporter X
channel protein, (5) MHfEA > 7 F WVAZZE ICB b % BIZ T
ZEBRONE, T2 TS DBBEFIZOVWT, BIFR
B FoH» 565 LiilkbE TOERICE TN LEED
VABHIERE L E A, Myb& WRKY D FERELFIA
Mt 2 MFE LI VOB VWEE TR N, — ., T2
toxinfEfE F CREMET L2 &EF I, HHERY~L
) Y OEBICE D ACAEEFIRETh T,
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F4£IETNFTIZ, T~ HEFBP/SBPase A% B EI 53
Z N2 TlE, RuBPEBARNTOMEICE ) BEREEN L
AL, WVEIHTA I NVEED—EDREABHPE
L, EAICEFTEMLZZ 2B 522 L7z (Na-
ture Biotechnol. 19, 965-969, 2001) , % Z TARf%E T,
KA B EE D b F A FBPase/SBPase it D &6 & IZEEA
5D, FBP/SBPase EAIZ L BV —R - YV VBEDR
ERHFRNOEELZHMEIZT A2, T ¥ ¥ DFB-
Pase-IID FEAFZ R E A ¥ /N2 (TpF) B & U'FBP/SBPase Dl
JaEEA L /N2 (TcFS) 2 EH L, KE., KERBF RO
BRI RS R L - MET L7,

TpF-98 X U'TpF-11 D 4 FBPase & M 3 % 2 WEF A #k
DHI1.4, 1.8 ML 720 TpE-111IC BV T D A KA BHE
JE (360 ppm CO,, 1500 x E/m ¥s) H°A & 12 E5F (1.154%)
L AFY—ABIUOTF Yy Ty RBOBING RO L,

B b 2 FBPase (i M58 V> TeFS-7 (B ARk D 2.1 1% ) D%
B, RER, LAREIITHERL OBICEE L2
Lo ol, LML, FOP, GEPR U Y a fEED L
£ (1.7-2.0f%) . DHAPE DX T (44% %) 25380 b 7z,
REFEANOHXEZ L VAT 572012, BAEFMLZ
Bt 247> TWwhb,
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AR, A, ERER, HEXIT, RHE
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PPDK (EVE VY v EEY X+ —F) BEIZ, ¥
CUVEEDL D RARL ) — VUYL il 2% T
HY., byEO IR EDCLEY TIXCANABEE D
—ODBZLLTHLNATWS, ZOBEYI—FT5
BIEFIEI—D2OBEEZEFLOLZOOEEEN*EET 5,
Z DYFEE 7 M (ZCAMEY OPPDKEIZF O A% & F,
C3HE¥ TdH 5 1 % DPPDKBIZTFICB VT b [k R FH
HEHRPFEET S, LA LA % TIEERAEEPPDKIZ X
O TEWEHZ/RT—F5 T, I ToOHH L RPPDK
BREWLRVTRBELTWS, AffETRIRITY —
AREHENLEEZONTE-PPDKEZICERHL, 2
DY NI EDA FEIIC BT B RBER OB, 18T
T EERBMHE L, Ty F Y RIZ L )PPDKEE
FORBEZRLSELAZZER L, T4, 22 b
O—)L & L CPPDKEREBEA 2 bIER L7 BONLE
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L, Ty FEy AL AEBEBA A5 5 VIIFER L iR
IR % ) EFFIH SNz, L LRSS BRI
B CTEFTSEL L ZOHFIFESTPIHZONDL Z EH
bhoiz,
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773 FEFADNAYZ T T LA &HN2CO,v 7
F VAL E R FCCMIEE B AR F DR
=i akiG', ANHEE, AR, RKERE, B
R, HMEZ?, KAMBE, KIUZEH, BEHE
("HHEK - EdFE, 293 SDNARF )

77 3IFEFRABCONRZTHEZDY T FVEIR
L., CO,iRHEtEHE (CCM) ICE b 2 BB O BIETF 2 FHY
T3, TAlZ, TOVTFIMEEDHFHEEBIZEE L.
COMREICEE RS2 BT EETComl & B L 72 (
XHk) o #Z T, CO,¥ 7 F MEFEIZBIT 5 Ceml DI%E
RFHOLPIZT B0, CemllZ X o THEi %2 %\ 5EE
F%, cDNA~YZ 107 L A (10,368 EST) % {ER L TH 3
L7zo BAKRDECO,. 1KCO, MM & 2 RBRC16 (ceml)
EDOFEBRTO T 7 A NVERLEL, 25U LOEERT
O— v i2BIRLIZEZ A, 59815 FHECO, THHE &
. 661 BIEFHCeml 2 & » THIE % 51T TWiz, 555
HOIKCO,FHEMBEEFACeml IZHIHEN D Z &5
Ceml 3y 7 F VZERK O EALICHE L, Zikich
o TTHROBEFRERAXFAHTL CAH I LARKEIN
720 FSSHEEOBIET O ) bIFRICHEES 5 #IZF
PREEFEFNTW/DT, KK SCCM L [k, CemlD
B %5 1F 5 2 EASRIE SN,

ICHk1) Fukuzawa et.al. PNAS 98: 5347-5352 (2001)
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HERRBEYOBERESNT -E2EZHW L L
HPLCY A 7 & D B%
NEBF, EEREZ, B FE, TIE, #HE
—1 ('RART K - B AA)

KEBAHED TH L) VHERFRX 7 LT FE
DT - EREIE, HERAEGEELHEH TS LCEET
Hb, FITHAIL, EROBEZERIIWNL, LEDHEC
EEINBLELDINLOYE R —FE IO - EEWEELR
EREHPLCY A 7 A DBR 2 RAT,
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LA PREEA T UREBETREBELA-EIIZuh T2 %
M7z, 0.6M H;BO;, 0.8M NaH,PO,%* Fi 7212053 @ 7
SYTY MICE DY) VEER X 7 LA T FEEH
L7 X7 LA F FIIUVIRHE TN - EE2 L. B
VEBRU—HOX I LAF FRTVF VEEREEIC
Lo - EE& L7

ZOHPLC VAT LAZHWAZ LIZL-oT, ¥ (HHE
9em?) HOXEBAH TG L) VERSER R
LAF FUNEOSH - EENFTRETH D, M) VEEE X
Ut F FORBRBEREEIX, AV —ViGERES 5 Wit
PAD% F\WW/zHPLCY A7 A I, FEL L LR L7,
(AHPLCY A7 AL Tld, AV — VEiEEZ AW
HPLC ¥ A 7 & |2 KX, ATP 48 f%. ADPG i 28 1.
NADPI3 2645 12 EAS & L. PADZ V2 72HPLC ¥
A F A2 H X, FL6PIZ19001%, F6PI34601%, RuBP (&
A0 IR REN LR L72). TOHPLCY A 7 4%
sink-limit{RFE 12 B 1T 5. RuBPcase D iGN HEY E D H
WKHHAWTWBE(EBIRS, KEERER).
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Net Gas Exchange And Leaf Characteristics Of Diploid
And Synthetic Autotetraploids Of Phlox drummondii.

ﬁ;?Xi—%Ah%%—%‘Uﬁk-%~ﬁ-¢
L7

Multiplication of genome has significant roles in the adapta-
tion and evolution of plants and is accompanied by various
physiological changes. We studied the effect of chromosome
doubling on gas exchange and leaf anatomy in Phlox drum-
mondii. The net CO, assimilation rate was double and stomatal
conductance was about three times in autotetraploids than in
their diploid progenitors on leaf area basis. The autotetraploid
leaves were thicker and larger and contained double the chloro-
phyll content. Cell size, mesophyll volume and chloroplast
number per cell were much higher in 4x than in 2x plants.
There was about 15 % increase in the surface of mesophyll
cells facing intercellular spaces (S,,,). Also the net photosyn-
thesis per S, was higher in autotetraploid than in the diploid
plants. Increase in the leaf thickness and larger mesophyll vol-
ume are positively correlated with CER. Increase in carbon as-
similation seems to be due to increase in S, ., and conductance.
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Ribulose 1,5-bisphosphate carboxylase/oxygenase
(RuBisCO) & Bacillus  subtilis RuBisCO-like protein
(RLP) O 1% BE i BE 2% 1%

S GAME, 7R EORERY, NARRIRY AR £
HHBERE (RREWRK- N1 F)

RuBisCOIZ 7 VW ¥ 44 7 W I2 B\ TCO, X EEY 5
BEFETHD, HE, BIREZELZHNVEYH A7)V
EHSBT T LB B. subtilish*RuBisCO & #H [F] 14
Z/RTRLPAZ I— ¥ AykWEBZF 2 HEO I LWL »
2% o726 L2 LB. subtilis \ZRuBisCO ® #& & ribulose-
1,5-bisphosphate % & F{ % phosphoribulokinase 1& {5 1 %%
HFEE Y, RLPIZB. subtilis|Z 3\ TRuBisCO & (387 %
s x il L T\wb & FHEE N7, ykrW IEmethionine
salvage pathway (MSP) BIZFA XD v LRI NL 7 5
A5 —DFEINAE L T 5, £ 2 CRLPHEE K % Ve
L. RLPO*MSPIZE W THEEL TV 5 0T L7z, 20
fEAR. BAEKRTIIMSPHEAH OV e b B
BIZEE T 5 Z AT &7z, RLPEETH#ER I methyl-
thioadenosine (MTA) THE T & 2 2> o 72 A%, 2-keto-4-
methylthiobutyrate (KMTB) TI3EF T2 Z L AT & 72,
Z DFER D HRLPAMTA D 5 KMTB ] OMSPIZ B\ THE
BELTWABZEDHLNIR 72, T72, T ORLPESE
TR O R BLEL A M B Rhodospirillum.  rubrum
rbcLEETIC L DM SN 2 O EIZRuBIsCOIC b
RLP & [A UL DIEREDH 5 Z & 2R T 5,
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FYEDIVCOBECHREVILETH S
KR, B (Elk - T)

CHEMID My eI, CORMMHBEML TVA
7280, PRI HEE RS P CRIBE DCO,C X h i
HENTVD, it TCHERITOBREIC L > TRES
’S)gibj— b: < ‘/)o Lﬁ) L\ ﬁ’b ‘icl;ﬁg‘%@%%h& L:Ozﬁs‘iz‘%
THALILERABLIOTHET 5,

BETTO,REZO0ICL, LBFLHEBTL L. K&
BCO,AERBETZERE IIERFTCOINLD LA
DWUUTTH o7 THIZ1%0,%25 25 L, CO,ME
EEII21%0, TO L X)VICH05TEEL, 7007 4
WVESER DO AT ApHb B S NDE, Lo L, KHE
LD H0,BER21%0 50% T &7z 8 X (2,
CO,EERBERIBT Lahrolk, CNLDERERNS, b
Y ED IV HEBICOMNBETH S, LrLl, —HE
EROELE & N BITFMIC0,%5% { T CO,H E 1L
T3 %o o TCO,EE I o THRAET 50, H kAN
WZHEERT 5 & Y b 8 3 B CWater-Water cycle |2 F1) F &
N, CO,ABICLERATPE AR L TWE I L EREL
—(‘/)60
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MAFFENEREAICLS by ET I VCEIK A K
I/ —=NVEVEVBAINVEZRYS—EDTLFLT
Wb — 7 DR LIERALEF 7V a— 26-1) ~
BR O HE %€ #5 & AL 0 [ &

FHET, MFER, HAM, MG, P
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L7z ZOB, XMORFEPEON T AEELHFET
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KRRPTGG-708]) % R\ 72 L 72, Z 1LIZPEPC D 15146
MNEE) LIICEEBELTBY, MUSENERREOR
BEEITICE » T, SOV —TPEREEA 4+ OBEE~AD
BAICHEE LTV AR ER, &5 D%
WEBRETHER T L T ER AL LI LI
By L7z C, HEBICHES T 5 MY E0 Y PEPC
(ZmPEPC) I22W T b R DOHEE [761-KRRPGGG-
16T FHET 5 Z L 25bH Y, 4. ZmPEPCIZDW TS5
B OERABEEOMERMBIT 21TV, Z O o
HEHICBWTHA 2B 2H> TWAE Z &b oz,

$7:. ZmPEPC OXMAESMTICE ), ABEEOEN
ILHFTHE T Va—R6-Y) B (G6P) O k4L
(R183, R184, R231, B X UR3T2) Wi S M7=, 58S
DR O EEFRFATAE RS 5. R183 £ R18413G6P
12X BIEBALICLETH B Z L Db h oz,

X512, B4R ZmPEPC ICIZEREEA 4+ v iRE OB
WKL TCZ2OKmESHFET S, EWVIFHLVWER
BELNTDT, FETHET S,
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Flaverial& DC3 3B & 'CATIFEY) % Fl W 72 i HC4 &
Bk B B T DR ER

I8k, REEE, HAMY?, fRHE? (CHEKR-
H Ay, TROKKE - RFERFFEERD

* 7 B D Flaveria 82158 12 1ZC3RID HC4H £ THESH
BN EREOEINFET LI LM, F-FhE
NOMYOBIZHERIIFEFEISEVEVDRLTWVS, C4
HEBII OV TRENHOBERFII T TICHL IS
TW3 25, 2fEEO ML E L EREANOWE OBEIC
BETA5 N EZIZLD, CARARDEIICEST
LY UNIERBHEIA TV RZVIDLS WV, FD L)
¥ TR RYT B 7202, C3B! (F pringlei) B &
°C4AR! (F trinervia) D2% % I\ TC4BIcDNAT 1 75
1) —ZxF 9 A differential screening % 17 > 72, HLffE L 728
BFORDP L EELCAREARBIETERE, C4BICH
BHELTWAHREGTHEEL -, ZOHE. #9000
BoOza—rhosSeffinsro— v 2B+ A2 EHRTE
oo FNSHIFMEOMT L7 a—VBETHY, BHiET
TICNHED BN OBETF E MR EFH. 122 EE
AR WIS EDHBE L, SEEBL/Z70 - ORN
i, BBV TEANDO NS Y AR—F — LN
b b, WY TR 2 BIZTFHROP o720 TORIET
BCARDEICHRMICHEB L, BICEHEN® V. R
CDOBETFOMBHABEMNS L CHBBAEE AL 2
LT, CANEREDEERZRIEFTH 5,
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Sink-limitIKFE |2 BT % C4REY D C3[m#% & C4[0] % % 18
U 7= 6 A B A 3 o HilH 38 58 o fF AT

WAL !, SMEHR, EBRES T, B F®E, 2
HE—" ('GARTK - BFE4)

CAHEY) D 4 Bisource—sink il I A48 (X KR BH 722 D%
W, 2T, A IICHEY T ~ T ¥ A Dsourse-sinkE
TIVHER) D A BACH DRI I O W T 24T - T
&7z, sink-limitikREEICE AN/ E T VAEY T, 1) A
BOEE DT, 2) A~ DsucroseLfl. 3) ZEP DPi level
BT 2D SNz, FKIZ, 49)RuBPcase @ initial
activity, 5)PEPcase, 6)NAD-Malic Enzyme ® {& M DK T
HRRO H N7z, sink-limitikKEE T L Z-PEPcasei £ 3
protein kinase (Sigma P2625) L ATP, Pi% X A Z & I
L o TE&IClfE L7z, I Dprotein kinase |C & % PEPcase
) YREREDY VEILIZATPE O RG THITT 5, £ L
T, Pildprotein phosphatasei& % fHE§ 5 Z & 2% S
nLTwb, £Z T, Okadaic acid % protein kinase, ATP &
IR 5 & sink-limitikEE THF L 72PEPcaseif 14 (3
SEAEICEE L 7o HEo T, sink-limitdR & 12 3B v T3,
PEPcase protein kinase 2*#$§E+ 97, protein phosphatase 2/
BE4 A Z L TPEPcaset V) Y RIEDEH ) Y ERILATHE 2
), PEPcaseifMEET T2 LEZOND, O
T ERMILA OPi level 2B 5-3 5 W REME AR S 7z
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Source-limit’4R B& (2 B 1} 5 H Y < 1 FE Dsource-sink E
TIVAEY) O 6 A B A K OVEE R G o AT
ERES T, BHEE AN, RENAH, B5EX
B, B EIE, #HE— (GARTK - B¥EES®)

Faiz, EFEOHPOHBRPEREET AT V<A E
Dsource-sink € 7 IVAEY) % B \», source-limittKEE |2 B 1T
% KA Bisource-sink il B O fEMT 21T o T E 72, 1)
ZOETIVIEIICB W TIE, ¥, MR, shootlXFILEY
DsinkfFE & LTIHITL A EBEL 2 VAT, BT
CHMAPTERLEAREELZ L, FELsinkefE L %D,
FMLEY % BRI ERE L 72, 2) BRIEKIZ X 5 sinkfE
WRICHELR > T, HABOERE (sourceft) E AL, 3)
RuBPcase Dinitial activity 3 & Utotal activity b = F L 72
A%, 4) maximum activity (ZEERBIM 2@ C TE <, 2R
—EDETH o7, 5) EMMAY 72 ) O RuBPcase & &
AFRBIIEZ O E T IVAEY ASsink-limitIKREIZ S V) |
RuBPcase DG S M TWiz72012, AR EED
BETFTLTWAZLERT, £L T, WROERZEKK
FIfE % o TsinkBEDIE K HH#E Z ), source-limitikFE &
7% 1) . RuBPcaseD iGN SRR S 1L, RuBPcased &%
WL, AR EEXLER L2 L E2RT,
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Sink-limit4RkFE |2 351} 5 RuBPcase G M HEWEIZ X 5
64 B i A

EMMER, BEHEHE, EHEEHT, BEEKER,
FEHE— (GARTK - BEE W)

Y < A E Dsource-sink E 7 IWVAEY & FH v, HEEH
source—sink I B DT 24T o 724558, 1) BRI E
FOMPOERBICERKEELZRL, EE Zsink# B &
%o T, FELEYOERZ LK L7, 2) WROEKIC
& B sinkBEHRICEV A BEE (sourcefg) 1 EHF- L.
3) RuBPcase Minitial activity & total activity b £ & L 72
A%, 4) maximum activity (3 EEREIM 28 U TE <. 1ZIF
—EDETHo: (EESDERELSER), UEOER
Mo, EFMHTIE, Z DFFIVHEY I sink-limitREE 1
HY, WROBPKBEIZHE > TsinkfEATH K L, sink-
limit2SfFRR S N7 2 & 2R T, Sink-limittKEE, K Usink-
limitASfERR S N7 IRRE IS BT 5 FEH DORuBPcase 2 & L
TW/-HEWE % 58 L, HEE SN 7-RuBPcase DiEIC
3 B HEME L FRIAER, sink-limitKEEDEEH 515
LN7-EDDOHENEFICRKREDP o7 LEOKERED
5., sink-limitgef F TlZRuBPcase ! ZfT 5 2> D [HEW E A%
BELTWBIEFHL N E 2572, $72, HPLCIZ &
5 ZOMEGOBFTOER. COHEWRIIHEY VBTH
LUTREMEDSTRIE S N7z,

KIFFETIX, ¥V <4 EDsink-lmit5TI2BIF 5%
B DET X, RuBPcase~DHEWEDOEEIZLD, Z
DEBPTERTTE20THEI EE2RLT
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AR=A4 20T LA TV b VAT LORET
N

BAET, REEE, RAED, BHXT, R
EMT, BRY T, BAST, KEHH, WAR
T, OREEC?, 4R, BiEE (R
ST JE 7, 2 S 2 W R VR 25 )

F& 4 (X, Rice Genome Research Program (RGP) |2 3 |}
% KECDNAMNT D4 R HD &, 10000 D MIEST 7
O— %8k L TDNAYA 2707 LA ZEHL, 12
BEFORBABN LTI OO AT LARBELL
(http://cdna01.dna.affrc.go.jp/RMOS/main.html) o ¥ 1 7 O
7 L A 1X12650OcDNA 7 1 — ~ (phase I) £ 89877 1O —
(phase I) LK S, FREFNIA Y — baRB X
U BZ T 4RI FEIE (3°-Un Translated Region : 3’~-UTR)
BARy MLIT VA RERLL, 3-UTRYA 2707
LA, A V= R4 2707 LA ICHRTY TS
VEEMEL 2500, LYVEEREOBVWY FFLe
BRETE20MLFED, I FORL2MEL Y7 v b
FUTIWE LRBBITICE D, RV AT L 3BEERA
BIETFOBEBITICEN 2y - Vb Z EPREN
oo F720 ABRAVITXZ LA FF (70mer) 2 70 —7
ELTAFA N FALICEELAY TX I VAFF
2OV THBERET 2 DTV,

Ta—7TORFNNTFTHFA Lo T, LVEHENEY S
FILVOBRHBATEEE %25 Z &, % L TPCREDITREZ L
BEE LZWAEELS, £ TX2LEF RTLARE
AzEfie LCGERVH/RFITE 5,
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cDNAY Z7 07 LA F— % D5fi & 57— ¥ LB O ER

AHR, 4 AEF, BREEZT, BHML, ¥
HE', SHAW, HMEZ, SEE—-/, KEZE
Z' (MRIK-A£@HET, 253 SDNAWFFEAT)

UL RXFRFDT ) Ly = P ADBKRT L, B5%HE
WMIZBWTH KBEEBREBIT ORI 2o T
5, A1V AXFAXFDDNAT LA IV I YT A
(JcaA) o—B & LT, 27 SDNAWFFEEFRARER L /-
ESTclone# IWWT~ 207 LA A7 L r &2ERLTW
%5, cDNAZZ U7 LAIZ, $TEHENEZ VI A7 1O
TUALRULABRET— 7 2B5I K, ¥/ 4
JA FLRBBTHPTRETH A, LHL, T— 72517
BOBMFHERIERAZ LDV BELBRINTWED,
BN AED S ETEELET— 7 OEFEEREMICET
230EM R, T 07 LA RHRICLEDOIR
E,

AREERTIE, BRLOHVTWS DNA w2707 LA
T—FIIBITE, FORBEMEOFMEE. RTZ0HD
AT (LR L2 RO TF -5y bEAY
7 v CIEHEAL LTI D B 5 5SS 21T ) IV TH
95, BAWICIZET—F I VBONLZBESN. &
ARy PO, S LGB TORERE /T T0y
L EDIIBERBAN L, FIhSET— 7 DEREL B,
DERE LUEBREK, Ny 277592 FORY HVWE
IZDOWTRET 5,
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U4 XFAFOTOATA I Y R ERBUKEEEAE
D 8 T B R AT
FERERE, [REEITL, BRER, ILAKREE, £H

K" ("5 9 SDNARFZEFR, &K - BE - £y RE)

YOA RFRXFDES ) LARFIREFREESNTH
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W&o THIERTF FEERENICTBEL 7z £2DELR
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FRERG ZHRE L7 SORH %5 L Extifti 7z
LT A, 3TIORTF ¥ FEEFIIM(EBEFICHE L, F
725 7 LA DTLEME D 526EEF 1560 E AT IS 13 Zxdie L
2o TOFPABHEIE, S0AT1E-15EEE®AEITHY .
BRI REREAE oM, BEERME bT VAR5 —/
F v &), GTPase, IREEHAE L LIz SNz, T
E§Q§ﬁ%nfw&wﬁﬁﬁﬁ%§ﬁEHVNwﬁﬁ
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Gene expression analysis of Lotus japonicus nodulation
process using the micro-SAGE method

&é%ﬁ%ﬂ%%%EkBMﬁZW%%%MM
fif

In order to monitor the global gene expression pattern dur-
ing the nodulation process in leguminous plants, we have initi-
ated SAGE analysis. SAGE is a sequence-based method for
genome-wide gene expression analysis. Position defined 10
base tags are generated and cloned into a vector after concate-
nation. The frequency of each tag in the sequence directly re-
flects the transcript abundance in a tissue. It can quantify and
compare the expression level of different genes within a tissue,
while ¢cDNA array compares that of individual genes among
experimental samples. Since SAGE does not need preexisting
clones, it can identify new genes.

In this study, comparison of expression profiles was made
among 3 distinct stages of nodulation process of a model leg-
ume, Lotus japonicus, by applying the micro-SAGE method'.
Expression profiles of 7,600 transcripts represented by a total
of 71,000 tags were analyzed.

(1) Velculescu, V. E. et al. (2000) Trends Genet. 16, 423-425
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EERETHEHE T 5cDNAL300Z T — ¥ D FEHT
AFER, LA, FEHBFE, REEA, RES
(CEBH - BzEE HEALK - B)

BETREEL TV L2RZTFHEEENICHETL, RE
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B 72, 500baselh DA U — b EEFEOIT—-VIZDOWV
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RO B
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2 TRV A7 FMRER 3) BEFEL T
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B LMD E CHET 2 BETOREAIFEEL TWLZ
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DBIZFOWERT TS 5 Z LA, BIETF ORI
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HEY) AT D DIEH) 2% R REF#AT 12 & 1F TT-DNA Tag-line
DRKBELEREIT-o TE /2, BAT AT-DNADOHIZIZ
LR—% —BEFE L TGUSEIEFEHALTEY,
V=V TNV =Ty TREILEDEEFORIRE
HHDTEETH Do T-DNAIZIZADsR F T v AR Vb
EENTEY, T-DNABAMELL ESIZ T YV ARY
VEREBIEREOEETEWIET A L OTHEICE -
TWhb, COPFT VAR YORIZIEINY 725 — Vi
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YO ARXFAFEEEDNAL YA 7 TAFLTD
e L BT OHEE - BHMIT~OFH

B EHY?, IRRER!, AHEIET, MK, P
F!, BEST, K7 EBEF—, BILER,
BT, EEHEL, MIREEZL, BIEFR T3, Joseph
Ecker®, Ronald W. Davis®, Athanasios Theologis®, #f#3 IE
B, WIF I, A7, Piero Carninci’, i &7,
AHEBF, WIEE, EEH—W, R, &
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"HAFGSC. &R T HEE)

200012704 X F X FDEY ) ARFIAHRE SN
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W, BIEFORBERITICEVTEEREDNAPEEIC
hAHLEZ, Yuf XFXFEeEDNAD M ED
T&72e TNETIC, ADAPMLA - RIVEVIUEL
TR R R A DR AR O E R &% BBEMHET 5
19 DFEEEDNAT A4 75 ) —%EE L, HI5HMHE
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T 5 & 915,000/ DB L 72cDNAZ IV — FIZHEE N
2o 72, LIV OA XF XF52LEDNADEERE
ERFIFESDHEE L VEMSH L. ThF TITH4700 D
cDNAIZ DWW TEREERI 2 HE L. £ERYIData%
GenBank Database (2B 8k L 720 & 512, T T TICHBEE
L7:5E&RDNAZ O — VY 2 W T5ELEDNAY A 7 0
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B, BERTOBKESHRDOTFEICODVWTHRET 5,
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EHRE FIIEE? FEEH, HRASR, SHE
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Y04 XFRXFOT ) LERFFTEEL TELHIRT,
FERIREES ) 22N FHEO—DL LT, bTVARY
CERWIEERKERTA OEREIToTWE, T VA
RS VADSDY AT LE2FIAL, ThETICHTIA
YD OUARFRAFEREEREL LTz, FENLENTET
A 2122V T, ¥/ ADNAZHHB L NS Y ARV VHFA
AL DEBERY % 7 57 % — % B\ 7-PCRIE THIIE L #
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NBI—FT4 Y 7HE, Z203—F4 v FHEBOKRED
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EEF— L TCRARBERT 774 RX=—varv s ¥y
DIER # T TW5h,
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3aCl14
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bibnizCaMV3sS T v N v — e 5] % HOT-DNA
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/NARIE ! ("EERE - BRC)

FRIBEFRICHEABEHEFRICNALT) V-t
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vya A XX eeEDNAL EORBRY 2 5#EETo
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7—E¥THY, A 7=y beEEY T2y M iC
Lo THRENS, BEFMIEATIER ST 57201213
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DEMEEBET25&RITILE2INETICRVEL
720 AEiX, BZATH A2 ) VBIEFOL) ¥ —IC
L A RBEMEIOBBIIOVWT S S IIRITE ORI
OVWTHET S, FNT BV TMBERW R EZR
FToF F Y POCYMBIEFO T OE—F — T R—
y—BIEFELTVY 72T —F (LUC) BIZTF % #Ht
L 72CYM promoter:: LUC% & A L 7=XD6SHfa D 71 v A 1Z
B W T, Trichoderma viride W EETAF T F7F—+E
(TvX) 29 ¥ % —¢ LTRET S LLUCEBRDIET
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E—F —FIldh > TMPIFRN L EE 2 EEL T 5MSA
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Cell Cycle Arrest during Proteinaceous Elicitor-induced
Hypersensitive Cell Death in Tobacco BY-2 Cells.
FIHBEEL', FlRT, Bas, HHHRK, REK
177, FEMEDS (CREEMK BT - CHEYH
#, Zi)ﬁk S EWBE CERERERK- Y/ 4k
Y=

A proteinacious elicitor, cryptogein induced hypersensitive
cell death in suspension-cultured tobacco BY-2 cells. The cell
death was completely inhibited by an anion channel blocker
and a protein kinase inhibitor, suggesting that ion channel cas-
cade and protein phosphorylation play important roles in the
regulation of the programmed cell death (PCD). The elicitor in-
duced various rapid plasma membrane ion fluxes. Pharmaco-
logical studies suggested that plasma membrane Ca** chan-
nel(s) and anion (CI) channel(s) are involved in initial cellular
responses leading to PCD. The elicitor also inhibited cell
growth, suggesting that cell cycle arrest is induced prior to
PCD. To elucidate the relationship between cell cycle regula-
tion and PCD, we synchronously cultured BY-2 cells. Cell cy-
cle arrest at specific checkpoint(s) was observed. Possible roles
of cell cycle regulation on PCD, as well as possible molecular
mechanisms for the elicitor-induced cell cycle arrest will be
discussed.
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HBP-1a(17) # 8L L, gel retardation assay (= & 1) ~ ¥
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7% CERICRERT 2 B TFHEL LB ICHET 2, &
D element ([ZFEET 2 3 HED c-Myb HOEER F
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protein kinase) 7 A 4 — FIIMAPKKK (MAPK kinase
kinase) . MAPKK (MAPKK), MAPK |2 & o THK &
. B4 RBERZZEICESE T 5, ¥ 7V ONPKI MAP-
KKK 3HifBE o2 % EICHHTA2RHFO—2TH D,
FF—EREWEE ONPKLZ 7 N i BRI R X &
5T EICE o TARE MR % F > 7- S MR A R
T 5, FA X, NPK1I O Tl FOEH & L T NQKI
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THEET 2 MRS RB SN2y £ 2 T, CaklAt DR
EIkREYB L OHEARZ Y N2 ERHWTY VERL
7 v tA &BfToizk T A, CaklAt %°Cak2At DT-loop T
BADA L+ = UREZFFRNIC) VBELT 5 Z & AH
Ghtholks Tl TZEFTUVAOTIT F LT A B
%W T, CAK-GFPR & ¥ v /87 Bk — B ICEH &
¥/ T A, CaklAt, Cak2AtE b REICBET 5 Z L HUR
ENhro LEDOKREITISE F 7Y RAIZCAKZ A LT
CDK®D ') it # A 4 — F (CaklAt—Cak2At—CDK) 7%
FETHIELEETRRTHEODTH b,

3aDl11

4 % ODCDKIEMAL* +— ¥ (CAK) 2Hl#H+ 5 7 F
IALEBE ORI —CAKE A 7)) VHEZEA L7
G L AR D AT —

W CREF, A =B, EEIER, AEE (HK
K- SEM, MAEASFEYIFENHEL Y ¥ —)

CDKIE AL ¥ +— ¥ (CAK) (&, 0K & A o il 12
BOTHLH RZE2RZLTWEYA 7)) Y iKEHE*
+—+¥ (CDK) %V VBT 52 LT, ZDOEHEEZIER
HELTWw5b, FAIZ, 1 FZDOR2HMCAKE L THEET 5
Z&, ¥/72% 142 YH (Os;CycH) #PR2EEALF
F—VEEEMASELI L EHELS, £ T, CAK
WEDL IR ERDY 7 FMICELVEHEIN TS %
BFT B0, FVaaVFaAf FiEEHEEREHWT
R2J% U'Os;CycH% A L 7= B8 & /N a 2B L 72,
EYHFEFHVWTRZOBHZFEL LA, £ —F
VOREEUEM ETHNVAZET A EAHEL DI
hol, ZEENHNVADEFIZ, RROFBEBZOHEMN
%0s;CycHE DEBEHIZL Y EH L7z, ThoDfFERR
5. HIVADEFREFIR2OEEICEKEL TWBE I EN
TR NI, BE. FNTOEYH DS IR R FES
BB A—F TV A MNIAZVOMENLETD
bo REBRFZRTIE, BYRF TOCAKFHEMD EFHIZ X
N, MESHICESTAEYA VA v DY T F VR
PRI EZ LN, R2KUOs;CycHAS A b7
A=V BREDFVEANIE )BT 2ITEEL NV THI
HMENRTVENE)PREZIT-oTBY, ThHOHR
IZIZoWTH e THET 5,
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CDKB & ¥4 7 1) YBIZ X AMEl D EBLH#RE OB
B, BHAME?, FHEE, HHEHRH, AEHE

XU (UK - SR, PBKRE - £V CRK - B

BRI BTHLHREEHLREZLTWE DI,
4 7)) VKM * F — ¥ (cyclin-dependent kinase ; CDK) & [
Ehastyry - ALtorvdF—Eo—HEThb, 2hi
TIZA F TI33HFEDCDK (CDKA; 1, CDKA ;2, CDKB2; 1) A%
FAEENTEY, HTHCDKB2; 1IIMABEMICEH LT
DHREBOFEHICEboTWALEEZONRTWS, 22T
CDKB2;1 L HEREHHT A2H A2 V2 FAET 570,
£ FDEEF A7) v & Tinvirods & ERE 1T 2o 712
MR, B2 4 7DH¥ A 7)) ¥ TdHAHCycB2;1&CycB2;24%
CDKB2; 1 L FEMICERETAILFHL P IR o7, RIS
BEHAl%Z FHvCTCDKB2;1 £ CycB2 2 BH &€, £ F
F—EEMEERARZ L T A, CDKB2;1&CycB2;1( % 7213
CycB2;2) DA ERIHERDCDKB2;1 & ) B\ ¥ F—¥iF
HE LD EDHESHIZ%R o7z, BAECDKB2;1 L CycB2;2
DGFPRLE ¥ v /82 B % # /N aBY-24Il8 TR <&, M
DHEEATIIER ) MBEABEDOEIL 2 FHMICHEIT L T 5,
% 7:CycB2;2 % BEIEHT 2 EER A FOXRJABIIONT
bEbETHET 5,
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Gzy%@ﬁﬁuﬁbécmma%47uybwﬁ%%
%
MR, %%, BHEER, AEEX (HK- 4
)

ML E R O F T b G2-MI 3Bk 4 AW AR A L BR DS
RILIEBHTHE, 22 THRAIIGUMIHF RN ICEE
$HH A4 2) VKEMN S+ — ECDKB2IZER L, #0OM
HOEBRBBICBITARENIOVWTHEFTZED TV,

7Y K7 AN CDKB2 (CDKB2;1) & MHEEHT
5HRF A HEET 5 HB TR % H Vv Ttwo-hybrid A 7
V==V T %fTol2b A, ¥4 2) VDO—FETH 5
CycDA7SHRE B Bl S 172, GST pull-down 7 v £ 1 |Z
BT HCycD4H’CDKB2 & FF RIYITHEET 5 & A HERR
&Nz, £2C, BHRMIEOREB A% H Vv CCDKB2D ¥
F—EEEERARLEZ A, CDKB20A 2 FEH L1254
12X, CDKB2&CycD4% EFEHR S ¢ 5 EFE LR F ) —
PHEBEOMAKBHL N IC o7, ZHE DRI,
CDKB2 & CycD4STEREI OB AR LT 5 Z & 2R L
TWhb, ¥4 271 YDIZEICGI-SHIZB W THB, AH
PPV E L CHIlRES s BT EEZ LN T
L, ARFEDKERIHED DS LEDY A 7 1) »DIZGY
MEIDEATICH B S TREM A RB L T3,
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A X F X FHife 58 22 5K % R AKlinl O f#FHT
ANEFAE HPFHE, FHIEAN, BIE' (FGHEL
K- EWER, *KERK - BE LR

TEY (38 4 OIRFEED OB I LT, 4 %P
BHEZHZ TWE, 20OHThH, BREIAIZBIT 588
RAFEIE L, MO EEEREREARICBVWTEE
LREEHoTWAEEZOLNTWS, LA L. BREUX
MK RI O G FHBEIC OV TITRERHE L HH% NV,
bhvbhid, BRSO FHBEZH O 2T 57
O, FEBAEYIEGFET CHRELERT S04 X
F X F DEREREIR (lin: lesion initiation mutant) % \»
ONHBELTETWE, 209 b, inlEEKIZ, HH
SUTCEICHBIEZRER LD, BHEGETTRZD
REPMF LN T Wiz, F2linlZRETIE, MRED
BRIV, EOMBICBWTHI O - ARLHRENYE
DEEVPROND &L HIZ, Bifl#EET (PR-1) DREH
LFEEINT W, TROLDERNL, inlZEEKICS
A MBI DO FEIR I, MY OB CTHFE I NS H
BURMIBLIE & R BEEX AL TWwWB EE R bhl,
linl EERIILEUERERAEKTH LT LA 6, LINLIZE
ERRIZBWT, MilZEREFHZHMHIL Vb EFHIA
%, BfE. LINIBEFDZ7 0 -V 7% {ToTWh,

3aF02

AtAPGORE SEME T3 AL, B IR E SN A

ERFEH, FHER", HREE, AFHET
TR RS, ARUEIRS, 4 K>, HME 2, KBR
2 (VE AR, GREFR, P HERMY, *New Jersey
K, 553 SDNAWF, S KFE - & - In41b)

=+ 77— (HEMEH) &id, FEIBE I
W, MRERSY_EEOHER, A7 7TV -4
Lo THlI~NLEE SN, FREZITS LW BERAE
WICEBWICHFETLIHERTHDL, TNT TORTMS
YU XFRXF0F ) A LEIZIR, BRIIBWTEH -}
77 V= WA L & B APGIE{E T (autophagy) 1518 @
IBLRAICOVTERET - HPEETHEIENHL L
ol

EEREICBIAF— V77 Y —OEBIEREEZHS
PCT B, ¥/ LRI aE—E LTHEET A
AtAPGOBILF DR ERR, atapg9-1DFKIABF % AT L 720
atapg9-1IFERFERZ., BLUPRZFRERZOMEHTIC
BWT, BEOosun Iy ASHARKRL ) IRIFESN
720 BEDOHRELRMETICB VT batapgd-1 TIIHIB R E
bV RESNE S EFBBEINL, ChoDRHARI
AtAPGOBIL F 2 HIERRICEAT AT LICL o THEL
2o LR S REHNMEERELICA - T 7
VDR TIREIIOWTHR L2,

F 72, AtAPGY |3 99 kDa DR RIEEERI & » 37 H
THN A - 77 V- CEELBEBERIBET ST
HMEN D, BHIE. AAPGIZ &\ { DA DALAPG Y ~
N EOMBANBECOWTEIFTTH ) ZOFERICD
WThadbETHET S,
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0 A X 7 X JBax Inhibitor-1(AtBI-1) B2 & %
Bh W) Bax &% & 1l B 56 o il 45 B¢ 1
NEEBER, AEd (K- 546

¥ O £ X X JBax Inhibitor-1 (AtBI-1) & & F (3 B £
BT ABaxFEMMBLIE Z HH T AR & LT, B
FHWABEHA ) - Ik BRI NT
(Kawai et al., FEBS Lett 1999) , fE#IMILN 2381} A MK
FOIZORA b= BT 5720, B DBax % DEX
(dexamethasone) MLFRIZ & » THRIIFE S A R HlnH >
T4 XFXF5EH L. ZOHYIIDEXMLEL, Hik
DYLHE, DNAD T ¥ —1ft, 41+ O Lz5l &k
L. @A L TRIZCE> 72, TDHRIZ, Bax¥
YN BEOTMBEBERE LS TFRL2 BB S EEIC
FREXZWVWEDLS, Bax? Y S Z2 HEOBENDODREFLE
ThbHEFHEENE, T/, 35S7TUE—% — |[ZHFEL
7zAtBI-GFP% & 5 |[ZE A L, Bax L ABI-1 52 H ¥ 5
HWHEEB/LLEIA, TS OHY TIIHITEHHIH S
M7z (Kawai et al, PNAS 2001), & 512, B % Hwiz
ST & KARLFE DIIHI 11X, ABI-1% ¥ 237 B OCEKA
\ZHEFE T Acoiled-coil S SIS LATH o720 TN D
DFERIT, HPHIZ B\ TABI-1 DB O Bax 55 814 4
MFEOHHE T & LTEHL, AL B2 -7 02X
=2 %2RTHDOTH 5,

3aF04

R IFEI H AR — AREEE AT 5T A TR
& 2T
KR — B2, HKE, BERET, ZHER, KBH
T2 REEMEFETIERN - 5T EEMFES IV —
7, R ERM R B E M - CREST, YA I E B ¥R
v ¥ —, ‘EALERF T

AR, HWIZBWTH 7175 AKKTE DT A
EEAZEDTWVS, BIWIZB W TIE, Bel-2 2 Bel-xL,
Ced-9 &\ o - FEHIH] & > 2% 7 B R, Bax, BidDAE%
HRFEIRAE & » 787 BH 5§ 5 MR S8 e e i 05 A
Ly ZOTHTHAN=BELERIENAL AT A v TOF
T —EHhHEEETLTVEEEZLNTWVS, A4
. B RO MR SEHN G B AIZ T belxL , ced-9% ¥ /N3
MWIARRBEHREEL E, UVR/STa— MLEIZ X B
HARIE B O'TMVER G 12 ) @ BUSH e s Ffl s h b &
LEBICHE L, HEWICBLTYH, B L FAEOMIE
ETBRIFET HIREEERADL 201, FNax%
W TTMVERBZ A 5 BEURMFIE DB I BT 5 H R
NR—ARREREEFWEL 2L A, A AR—RIBOER
VB—BICERTAI DL ol T2, A A
N— 2 DYERE 2 BRERNE S 085U R 58 % HH L
720 BEREWZ &2, BIWOMKENGI ¥ /S HTH
ABcl-xLE BRI L TV AW TIZ, TOHRIZED H
ANR—ZRREEO LRSI ShTviz, ThsokR
. EPICBWTHENY & AEOMBIEHRE - EfTHE
DAL EL—HIIFEAELTWATREM 2 R L Tw
B
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EREZDOTHICEETEX 7L T €D
PR L BRBE R AT :
M, BEARE (R K- B8 - 2WHE)

BE - REEZBRT2EREZIRF CHE I L
77T LA E T, IR ZEDIEMAEA 5
Itd5, SNETIZ, bx 7 =F VU IEREZSLRE
AW E b, Z0HC5HERE T3, B
25| &4L LTSy S adETTAILE, £
7o FRHEVIIAR S BEEFE OGRS —BIC LR T 5
ZEERBELNLRoTWS, B-biX. HOSHRE
BCTRILIFRO—DOTHAIMSRIEB L, THIZH
59 % L FHEEN 5 DNase DIEEFE % i & 72, in gel assay
DR, ex /7 =FVIEREZSLARETIEZ, %<
Eb, Zn* BRMEEX 7 LT — ¥ 28, Ca¥/Mg Bk
X7 L7 —¥3EEN, SMLOETIHE. THEBELS N
TWAZ Edbhol, 72, ThHEDXZ LT —¥D
A, TFE43kDa D Zn* BRMEX 2 L 7 — €D AIH
DNA 7 REEZFTA L TCWA Z b ol £ T,
SF®E43kDa D Zn* BREX 7 LT —¥E2a2—-FT5
BIET. ZENI D¥ERERED 728, ZENI T v Ft v A
feFrex7=FVIOBEBERAMBANEALLL S
A, ZENI T F 2V ABIEFEEALMBTRE
DNA D BEHFH SN TnwE 2 Edbhrolz, IhbH
DT LhH, ZENIDEREFR B OO BRE O E O %
FIZKELBE LTV Z LRI ENT,

3aF06

BEMYo T T AMREICBITABR SO Y
v IBEEORKRE

EMEM, LEREE, SR, mRvw ! (K
Kbe - B, 2 AR - M)

B ORI DEBEE TDH 5 A AN— ERIEMEI Y
THHREINTWVE D, FOERKEIDLIo TRV, £
DEFRZHLPICT A EZHBHELT, A EFVYY
7EERACCHESE L, 850N AS— EREED
HWEEITo T ZORR, H R/ — ERIEME AR AL 55
WCBEEICA LN, HEWIZBIT B H R S— BRGNS
BT licedsZ tdibhrotz, MBIZRETS
W 7axy v 7EE# (VPE) OEMEFSFEMICKRE &
., B A8—+¥ 1 OEEH T VPE HHITIIH S -2
L5, VPEIZ#EHE L7z, VPE (ZHCHEERC 7 0 RIF]
ERAR s SIEM RN S v, BEH Y Vo8 ORI
545 ATA4 7054+ —ETHb, HAR/S—F
1 OHER AV, vy —T0y NETHANS—
CPREEMOEREZHE LI L A, BB &€/ VPEIZH
EREEHRBIHEEG LTV, LEDOKE,S, VPED
HAN—¥ 1 OBEEREQ S D—DTH D Z & LM
RIFEIC BT 2RO 5 A% EEH S iz, MR OR A 7
HIBIFED BHEIZB W T HVPE DEBASFEEINL Z LS
bhoTwb, WML VPE 12X » TIHEMHALEI
Bk 3 R EEHE DSH N O R EE & PRIl B~ s h, F
WNERATHBGHREINLILETIIZELAZEDEZLN
770 ARFZEIZBWT, HWIZIE VPE 2 L-lBICB
g%%@%ﬁ%ﬁﬁﬁtéﬂ%ﬁﬁﬁ%éntmﬁﬁ%

b
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EAIEE', #AOAKE', ERE—, REMEF,
EaEE (TEXK - EBX)

During culture, Brassica napus leaf protoplasts become
swollen, and cell division is blocked. Microscopic and bio-
chemical assays for viability reveal that the protoplasts gradu-
ally lose viability during the time in culture, and many die. The
process through which death occurs was analyzed by both mor-
phological and biochemical approaches. Propidium iodide,
DAPI staining and ultrastructural examination of nuclei with
transmission electron microscopy all indicated that chromatin
condensation occurred during culture. Flow cytometry analysis
showed nuclear DNA fragmentation in the cultured leaf proto-
plasts. This was confirmed by agarose gel electrophoresis
which exposed DNA laddering through staining with ethidium
bromide. Free 3’-OH termini of nuclear DNA fragments were
labeled with DIG-dUTP catalyzed by TdT, and these were
used as probes for Southern hybridization. This method
(TUNEL on membrane) allowed visualization of DNA frag-
ments with 3’-OH termini on a nylon membrane.

3aF08

Accumulation and Degradation of Polyamines Induce
Hypersensitive Cell Death during HR

HEE, LOg', AR, KR (RRERK -
BIEFHEMEL Y 5 —)

Screening early responding genes during hypersensitive re-
sponse (HR) upon TMV infection, we identified an ornithine
decarboxylase (ODC) gene. Subsequent analyses showed that
other polyamine biosynthesis genes were also up-regulated, re-
sulting in polyamine accumulation in apoplast. Treatment of to-
bacco leaves with an ODC inhibitor é)DFMO) resulted in re-
duction of HR. When BY2 cells were treated with cryptogein,
an elicitor for HR, programmed cell death (PCD) occurred.
However DFMO inhibited cryptogein-induced cell death.
Polyamines accumulated in apoplast of BY?2 cells treated with
cryptogein, but not in the presence of DFMO. Further analyses
revealed that H202 production occurred during elicitation. The
production was suppressed by DFMO, indicating polyamines
to be the source of H202. Since polyamine oxidase activity
was shown to increase in apoplast during HR and it generates
H202, present results suggest that one of biochemical events in
HR is to produce polyamines, of which degradation induces
H202, resulting in PCD. -
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Expression Analysis of tbzF Encoding a bZIP-Type Tran-
scription Factor

ERpw, O4, ARE, B RE, KRR (&
REWRK BEFHEREHR LY ¥ —, "WILKFK -
& i B B8R

Transcripts of tbzF accumulate in senescing leaves and in
flowers of tobacco plants. To examine whether or not tbzF is
differentially regulated responding to physiological conditions,
we isolated a 1740 bp promoter region, fused to the B-glucuro-
nidase (GUS) gene, and introduced into tobacco plants. Re-
sulting transgenic plants exhibited GUS activity in the stomatal
guard cells of senescing leaves and in flower buds, and also in
ABA- and ethylene-treated young leaves. To identify cis-act-
ing regions, four deletion constructs were transformed into to-
bacco plants. Results indicated the 500 bp between -1220 and
-720 to be responsible for senescence-associated expression,
and the 500 bp between -720 and -220 for flower-specific ex-
pression. These results indicate that the cis-element for the se-
nescence response is located on a different region from that for
flower development.

3aF10

KA RIS % S B9 2 MR MERE & /N o 552
g D % FE K e
;fﬁ%%#t%ﬂkzﬁﬁﬁ(ﬁ%%ik%-

FTAZINE T, HERILT 2 4 NI FEMF, M
(Nicotiana gossei Domin x N.tabacum) % F\>, #&&ToO
HIREFEHEST EFE % AT 9 2 & I FDREBA26TC THAT
L, 36CTIRIHENEZ L ZHLDIC LT, KHET
IEHIRE L OVIC BT 5 FER 2 BFFEASTT RE & 72 A KSR
PHWEERIZOWTHRNS,

EERICHW - R ML, TS L ORRICHK L,
MR BIRREC L > TREL THET AR E L7z, 2
L OMKLR I, FHBGMED AR T RIG & FEkIZ36T
TIEFICHWIE L, 26CTIIERMICHET LI L2RAD
720 BB, MIAIZ36CTH 526CICBT L3EFMLUAICE
DRFERAFI, £D%k b AR IIER LHE 7o
72, MO I AERROBE WA EMT
5 EFERFIZ, BDNADRGH) 2R afE) 2 & 2R L
7o FEA OMRBIRER Z R L, MiE%26°C T
BLAELEZA, Y27UAFY I FEBBRBEEZIENIC
FHET 2 2 L2072, BIZ, BIERDOETIIHERAN
FUETELIHEINLGZ LD o7 BONIKER
%%kt\%ﬁ%%ﬂmmm@%@ﬁﬁuow1%§¢
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N FER R AR BT AIEEREORE
=HEA, ER, M2 =ZEET, HFE
Heaf' CEAF LR - R, 2R IR AW R E R A
72 HT)

& N FEF, M (Nicotiana gossei Domin X N.
tabacum) AT R, TIHMEBAROBEILE
0 ICHIRBIEA 2 B B EAT T A HEBOERE 2 R T,
CDOHKIEIIF26 CTHAT L, 36 CTHHI S NS, Fs
13, HEFEBOOEIC 31T 5 MIILSE D AT BAR I IE R K 0N
Ry B REMEZ RO, TOBRBEFAEL TV b, BFK
3HE D Z N aGHEYAR #NBTCULEY 5 &, TR
BIZT7 A NI OERSBEDO LN, 22T, TOH
FIERT AEMBREELHE L. ZOKE. 26CT
X, FFEHR2EE CHMEICBW OESEEEES — BRI
KT B, 36 CTIRHEALEZWVWZ LERBO, iz
NADP(H) oxidase D [HE#| T 5 DPI % ML § 5 & 1§%1L
DEITHTRSIPF E NS Z L ZHEZL TV 5, YHEmk
ERBRICIRERGFHEIERR T 2 BBV TDH,
—BH % ISR R O AR BI L O BRI A4 5
haZe, T, BRETHABELGTTORTEZEE
T SEITHIES TR S NAE Z &b b, 1HHEEE
%E&ﬁﬂ@ﬁ@i@kﬁﬁﬂﬁ%?é:kﬁﬁ%én
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HUEZEFIITISE R T Y ADEE AT ICUETH
5

B H 2 B, Stephen Jackson® (1T % A [E U F & ¥ F

7%+ ~ % —, ?Horticulture Research International)

A T-DNA tagged Arabidopsis Hl mutant shows semi-
dwarf stature with no effect on flowering time. We isolated
flanking region of T-DNA by Inverse PCR. An isolated frag-
ment showed homology to genes encoding exostosis related
protein isolated from human and rat, and no homology to plant
genes of known function. Sequence analysis revealed that the
T-DNA fragment was inserted at the junction between intron 3
and exon 4. Southern blot analysis showed that 1 copy of T-
DNA was inserted in H1 mutant genome. Complementation
experiment revealed that the native H1 gene and promoter re-
stored the morphology of HI mutant. Northern blot analysis re-
vealed that no accumulation of H1 transcript was observed in
H1 mutant. Together with these results, H1 gene is essential for
normal growth of Arabidopsis. We also present some growth
traits of H1 mutant in respect to the response to some plant hor-
mones.
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Disruption of OsEMF1 Gene Leads to Ectopic Expression
of MADS-box Genes Resulting in Abnormal Floral Mor-
phogenesis, Dwarfism and Early Flowering.

1L 5 52 BR', Ganesh Kumar Agrawal!, L eEE (VR ¥
A= W) & R BF 95 7T

The retrotransposon-induced rice mutant showing stripe
leaves, abnormal floral morphogenesis and dwarfism with up-
right shape, was identified. Considering the pleiotropism, the
causative gene is thought to play a critical role in rice develop-
ment. To understand the function of the gene and to unravel un-
known genetic regulation implicated in rice development, the
causative gene was cloned and characterised. It was identified
to be OsEMFI that shows relatively low similarity to Arabi-
dopsis EMBRYONIC FLOWERI (EMFI). The encoded pro-
tein carries an ATP/GTP binding motif and showed to be local-
ised in nuclei. The transcription of OsEMF1] is auto-regulated,
suggesting the involvement in transcriptional regulation of
other genes. OsMADSI was identified as a gene up-regulated
in the mutant by cDNA subtraction. Other MADS-box genes
are also ectopically expressed in the mutant. Possible role of
OsEMF] in rice development and the differences of mutant
phenotypes between two species are discussed.

3aG03

U4 XFAFLIBHEN S AL Ry 7 ZBEFO
B B 1R AT
E%ﬁﬁ%%ﬁé&*mﬂf(ﬁkﬁ-ﬂﬂmk
::v_g

HFHYOETESHAMIREBEEZHEL, KK
MR RAVEOLIBICHE T A Z AT TIlLHE S
NTWb, MEICEY, MlEICFRENICEIT SR
Ry 7 ARGBFOFEIRES N TE LI ERL, &
J& 7553 F L~V T Dl I DWW TR ICX Bl & h
TVWAENTFEENSL, YU XFXFD PDF2,
ATMLIBIZFEGL2Z FAD K AT F AL Vv EHE %
I—FL., B, EESZMEBOLIE TIHFERMICEHEL T
Wb, HD-GL27 7 A DBIZF VRO /NY — 0 %
RTCLEF I EOIVIIBVWTHAIREIRTEY,
HD-GL27 7 3 V) — A" EREMBOSLICEES L TWwaT
REMEARE SN T EZ, RERTIE, SALEFRAFKRY
7 ABLTFOLIBICBITAHELXHOLNICT A -0FK4
HERL L - A I D W T, FOTESEY., 5T
BIEFHBTEREZHET S L LD IC, PDF2, ATMLI
DT-DNATHE AL REKOHEBEIZONWT O T 5,
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442D 2— MEREFEEKICEFE % K §shoot organi-
zation 1 @& K BAZF O H
T, AAEAT, M, JLEED, BF

RER?, MEE (BXK-£WSrFioELy sy —, 'K
K-RFEEGHE, BRK-EGRY)

SAMIZHEH D —H 2 b7z o TERDSILIREEZ R 2 2°
L— ) CTH LBRE X MENICHMET 2B THLZ EH
b, WYOBEEKEZET S ETRODEELMAKEDI
DTHAHLEEZLNTWS, £, SAMOKSGL - 51t
FHIDINT v ZIESAMMD 584§ A I E 2R E OTRER B
KCBODTEETHY, CONTF Y APENL-TTAL X F
X FDEOSHOEREKICBVTIE, EREOTLEIRYE
Bl ERBEINTWS, 1 FZERERIK shoot or-
ganization (sho) b ZDINT VY ANREII % AERETH
0. 3DDMN 2 BIEFEE(shol?3 ) SR TWE, &
NODOERBIIFEERAMPICERELERF., EMfoE
M. BRIBOKRE LR KOE, RELFENSAME W
4@ L2 AR, sho DERBEFOHBEL 20D
BREEFITICE ), OSAMOEREDOZELLED X 9 ICER
EOSBERICHEEZ RIZL TS DN, @QEOHLES
FEF BT MOBDOFEL VO ED L ) IZFEREI &N
HOMEVSIH MR ERAZ LSRG,

SEF 41, SHOI BIZFO~ Y FR—ZA70—=V
T DEBIIRI L, KBEEFH T a vl arno
Dicer & Zf$ 13 & L 7zpost transcriptional gene silencing
(PTGS)ICHAG T A7 VXV B EFP DY VN EHh a—
F§2ZexRH L7z, RFEHTIZ, SAMD 5 OflA 2
BORREFBIZB T APTGSDE#E IO W TEET 5,
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24 X FXFETORREHICEE T 5 RET
B D R BB
VARE, MABIE, BEER (CEEF - R RS

Ry —)

TEFIUFEOEERHET LI 5% DWW TH
ENTWVEY, FOABZALIZHLLTIE RV, A4
FFEOIRIREHE 2 AT 572012, Y04 X+ X HKIE
BZECORBIGFHOREBITEZIT> TV 5, BAIZ, 7
TAHLY FYMRFEOKRRFERNERLT PsADI L
PsDRMI®D ¥ 0 4 X + X+ TOHFEIEF DORB ZRT-
PCRIETHN:, ZORER, LEORITA L HHI3F T,
ADRMIDFEBRIIKIRFTEL, ZOREL & b ([ZHH
ENTWi, — . AIADIZZF DR E IR WS HE
SNTW3E, BIE, TO200REFDOTSUIE— Y —%F
BEGUSORABIZFA2 04X F X FICEALLTRE
EHAHE 2 R L. F ORISR 2 Mkt Fn
ICHRARTWB, &51Z, DNAF Y 72 HWT, a£y b
FEORICA L LHFETOEEFHOBHEERX LA/,
#180001E D EIEF 55 % A F v 7 LI IZAIDRMI DSTFEAE
L. #0O%HIZ. RT-PCRIEDHEF L FEE. £ OHZFEHD
MET Ao ST, BEF Y S THELNT
FER B, FIFORRICH > TEORBNPERILT 55E
EZFEICELT, HFEZ20RIOKMBICBITLER
?K%mg?n47uVfﬁ—vayﬁgmwrﬁaa

ZB5TCHb,




3aG06

4 A LFYA[F & {Z FRFL £ LFY D #8E 51t
¢F%EH%$%%%§&¥JG%E%ﬁt-NK
F

4 ARFLIZ> 0 A4 X+ X FLFYDOHFBEZFTH 5,
LFYiZ., fEF055Mt, BRAEBZOHIHICEES T % &5 T
ToH DA, RFLOBEEEIZ Do T\,

RFL 7% LFY L EOBELZRFETIDNEZRARL 120D
12, A4 XFRAFINVERKRE L CEAREY ICLFY T
O%—%— RFL*E AL, RHBZEBE L7, 20
BOIWERERIIIER LB L%E5ILL &\ 2%, LFY::RFL
DEAZLIDBLREEBE L, 2D EPHRFLIF
LFYDORERE R HSHICREE L TW D Z RO E Nz,
EHIREERETIEN I — VL, EREBLROE
S L. BEHDD LM L7 LSS — VT L
DIDIFBLRED LROFILICEE TH HAGOMOUS
(AG) BIZFIVETERIMNICRAT LI LTH D, £
Z CLFY::RFLEWI D H — VETIED TR AT T 14 v 7 &fn
FORBEZANI LTS, AGEAPETALAI (AP1) mRNA
DRI LFERVFR SN, BEREYOIEYR 2 LFY&
ZFZIE3ETAG. APIMRNADEEEEH LA R T2 &
BTELD, BETIREFRETE RV, ThH6EDZ ERDH
LFY ¢ RFLICIZEERF & L TOREICHTH 2 E VDS
HHETRBENT, ZDLI) REVIRZ HEHEICON
TEET 5,

3aG07

A AFEDODFNE b BLAXGEE T O HEE L #REE T
IR A, RTIHEE?, BAL, BRE
F3(EREmA - N4 4, 2BILK - BAEH,
3CREST)

YO LI, ZESEME» SRV ELSMET S
BAEREIBAELLZEICLVRIEONS, HTHHE
WThbrA A0S, BE (Faarh) LHEME (B %
CORUEBREOEAERYICL Y RMAESNS,

4 AMSEOERME L LT, lax BEEIFIHRESINT
Wb, FIVWERZ R lax-1ERETIE, HESb & HAE
SRR O TERmAALENOEIITE Z 557, MAEDFHTER
AL L v, BWERZ IR T lax-2BRRIE. LREE S
LT SR, ERELTHESPIDIZL ATV
BEs, 20LH)I2, LAXBETIEA AORERESIL
WCEELRREERLZL TV,

TYTR—AT D=y FEIZEDE, lax ZERER
HOBRREETF % RE L7, LAXEETIE, bHLH (basic
helix-loop-helix) K X 4 v # & {2157 I /L6425 ¥
YRVERO—-FLTBY, MERT L LTHRETS L
FHl &Nz, T/, pHLHUA O FEB TIX, BEAoD ¥ ~
N7 OMEINY % R TE % h o7 in situ hybridiza-
tioni% 12 X A BT O F, LAXmRNA L, 75 ZEHLHE
CHABRERRTEREBOEE TRIRICEHL Tz,
AKETIE, HRIZBITALAXDERE #E8 L 120,

255

3aG08

a4 XFAFOKBHICEbEY YT T4 Y
H— & 87 HZIM O B EE R AT

AR, MEETF, REET, IR, HE
A, WHEZ (RREWRK  NAF)

EFERENEEREERET L L THEEINZIMIZ,
Sy T4 H =Ny ERA-FLTBY., BEHR
FLLTHL RTINS, INFTIZ, ZIMITH
CREL, BEEREEZFOZEFEIrOLNT, &
S5 FNVT T M7 ovEAIZE0D, ZIMBT 7 747
#—% 4L TCDNAICKEET A Z LR E Nz, ZIMD
BEEEHN T 27:0, EEABLIUBREIRKEHVL
AT 24T > TW5b, ZIMIZT-DNADS A S /- B RBK
Zim-1TiEx, HHOATHRREHAGTBEL, VXL ¥
BEOREIREBENT, —F, BEEBEKTIZEH.
ERHE L ICEEBHEIRL L, REARPOETHET
ZIMPEET A L&D B L, ZIMPERICE D> T
WwWhrrkEZONDL, o, AREEHIKTIIHBEMBELE
e T rRPEROBELEDOLN, TOZTLEDNLD
ZIME IRV Y EDBERRBEND, & 512, ZIM
DEMNBIZFERET A, YOA X FXFDE—{L
DNAS A 759 —HEDO~A4 70T LA HWT, B
R ZIMBRIRBRICB T ABETERANNY — V2 1]
Bl FOHER, R2EALETIMOBOEIZTFTH
D, BEERMDY V7B R T — F LTV 5At4g24460
DEBDPLEFR LTV, ZIMOTHICE  BIaTHEEY S
LI TAZLICLY, ZIMOMYEIZBIT B EE %
BOPICT BRI ENTELEEZ TV,

3aG09

a4 X+ X+ D MADS-box BIETF AGL24 DEREEE
Vi

B ER, BEFD, Rk, MEHAR, TR
F2T, MERE, ERIBIE, HEEZ, BRI,
AHRIEES, BEAE (RRERK - N4, 20T
SDNARFFE i, *EAL 20 52 A

FLrZoNETICVEA X F X FOSRMBBETRERET
HERAER X F—CREEZETIMK3 EHEERT 0L
L T. MADS-box E{ZF AGL24 % Wi L 72, MADS-
box BIEF X, BERFTHY, HBPOEBEIIBVWTE
ELREHEELTWALDEEZ BN TWS, MADS-box
BETHE, YA XFXFDF ) LB TRELREET
T73IV)—%RFEHELTEY) ., AGL24 (ZIEFK Db B SvP
BIEFICHEABICR DIV, T2, BIRBET OER.
AGL24 BB OETETEIA L T I LHL 2L
0, BRICES LT ATREMNRB SN, 22
T, AGL24 DIEEE XSG 2T B 72012, ¥4 R EE
BAEREY DT % iTo T B, TNETIZ, BtTF4 >
D AGL24 BRERBKBIBEL L, Tho0iT L A LI,
Bptx | HpIERL, ORI RIEOE 2 EORH
B%R L7720 AGL24 BT ORI ELRAIAER, BHE
ERBB OB S ICHBIBERSR O Nz, 72, [ERED
FHRZ apl ZEEFEEUL TBY ., £, BE I
WZBWTAPI EETORBAFMH STV, —F,
BEFHEEHRIDRIFEONTVED, EBRETHEEL
EHEMIRON Do, /2. BEASHT TIIEAR
EEDLY VY, BHEHTCIREKRE L 572, Dk
DML, AGL24 D 5 VIITEE B TR IS BERE T
5T ENRBE SN,




3aG10

1] ¥ TAFL1, AFL2 & {5 7 #5 i& O AT
FHHMEA, HEAEE, JUFFEE (RF#E - 2
BHEF- V)~ )

1) ¥ TOLEAFY €1 7 Td 5AFL1 &£ AFL2I3 E (2
0% DHFEMNZE LTWAD, REBIB X OHAITE
ToTWwh, LB INTITOHREN L HIZY ¥ TDIE
MAA AL ZHEBRTDHID, D20 DBEETFDHAE
B RATE 7, EHIFRNRREHIZAFLIZZD, 7
FE RNV ATHRBICEHE S5 LAFL2HHFIZH VAR

Mg S (@R 2001),

CTING 2 ODBIEFOT/ aiEEZ B LZFN
R ZR LT, 220 B Fo@ERCY T 0 —
L, VoI 2853477 —H500%2R7 ) —=
L. BEOERYF 4 7 ra—r %187, AFLL, 2%
nNEhDLE, Stz ab7u—voiEbsTh %
V3D s u— B 5Niz, AFLL 202300 =% v
b, MOEYOLEAFY 7 7 3 ) — LB -
720 SODAFLL, 2D %/ LA DHERE, 25 LS % It
B, BT L-OTHET 5,

3aGl11

FEMDOIEMBIKRAF RAAL Y F VISV BEDY XN
B-5 v B EANER OB
E%%HFW%‘U%EEﬁ?-&%%%E%H%
£y F—

FTEE, BRI B \WT607 I/ BRFREN O 2 A4l
B RAF FAAL V7 N0 BEE01-5T 3/ Bebk
ZVKRRAF FAAL VEFORAFT NAAL V5 VXD
W OMHEEE  AZESNTETWS, 215 OIFHAK
AXRRAL G YRIED) L, B - fEWICH@EL T
FH7E ¥ ATALE super family (/&5 5 —# D ¥ V37 B X
TALEF A+ F XA v & 287 AR+ CTHEFER Lk
TAHILEDNREDOFEA LMD 7 V—TORFEICLYVHS
mizd iz,

4, BLIZHRAFFAL I IYNRZBEDIBLTSE
F 73 ADOWUSCHELIZ L 5 N 52+4 type (R537% T 3
J BEFR# D%loop 122, tumnil4) KA F KX A V¥ %y
' & 1+4 type (loop 121, turnlld4) wAF F XA & 2N
TEPRERIANTU_EBHEEET 5 Z & B Two-
hybridiE IS L DRERE L 720 F /2, TRHDFRRAFKRY &
A BT EFEA RO ETHS SR BV CGERY IS
BELTWL I NS, inplantallBWTHANTO5 A
YRR TAHIENTFHEIN, BE, ZhHDy »
NIBO_BEPRIZTERENOWTREERI A2 H
W Z O TV 5,
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3aG12

THFEYBRBIZT Y N7 DETREI Y 5 PsIPTSD T
HAxEa', RIFFARR, MEY?, HFoE (BHE
K- BEEA Y, CHEA - MR ENE RS 5 —)

TEEBPIL, F—F P VIC L BREOEENE L YA
PAAZVICEABFEOERRBEDONT Y ZI2L Y, F
HENTWALEEZLNTWS, HETIESNIF—F
TR, EEREMNICEEBE T 555, KEICIIES
SN, 2O EiF, F—FT Y OEHIML, WK3F
FEDEMBICH LI LERBLTVD, 22T, TV
kv OTESFYIBRET O E280 & . TEF I KR3EFR#% O 5526
12 BT B BIETFHBLDE N % subtraction: & F W THN
720 ZORER, THFUBRBZRICHERNICEHAT I RIZT L
LT, 14 b A = EEGBDOE L 7 Disopentenyl trans-
ferase (PsIPTS) 2S[EIE S Nize / —F VBT O R, %2
i L 1em CTEE # VIR T A L PSIPTS (X 1RERI A 5 45
2 CRBLTVA I EFTHLN kot F—F T ¥
DK IE BB % B 13 lem/br T V) . PSIPTS O R A
F=FTVIEoTHHIEIATWAZEZRELTWY
o T2, COXEHMBOTFA MIA =V EREZHELL
MR, THFEWRET L X, YRR A ICEEE M
L. PSIPTSOREBE B LTV, ZOZ EIZY A b
L= VPETARENTVWBILEZREL TS, 4
3, EHFEESCBTAF—F L DHREL, EOIPTO
RPN T AL TH Y, TEFEUBRBICIE, ETERK
SN A P IA=ZVIZEoT, RFOEEMEESI L
HEVI)BEEIRB LV,

3aG13

<707 VAEITICE BTy FoKIRIGSE CHRE
WCHEB T 5 BIE T8 OB
AMEF, KFILTF, HLE (LHEK - KaEdH
B

MEZF I BERMICHERET 2THFIC L o THESHHI S
RIRL TV B AS, TEEDYIRR S5 &SI E * Btk
L, THF L LTO&REEZHE) , BFRIRD D THHEEH
BT 572010, KIRKF CHENICEERTIRIETE L
TPsAD1 % [ LT L T & 72, PsADLIZIKIRIEZF 452
BIZHZBICRETABETFTHY, HFEVUREZOREH
BEBLICHRL LIED 55, BLEICHET S T T1RER”L
Er0b, BMEOKIEZEFET A7-0D121F, EHITRL
D&Y BEIET 2 BT ALENDH S L E L, subtrac-
tion{%: % i\ TARIRMESE4F AV ISR IR $ 2 5T DcDNA
PEMEEL, FOH00DBIEFEICOVT, v7 0
T VAN & T o7z, 2R, THF % E28 O E#flem
TYIRT 5 &, 0-30FMIZICH30DBER T, 3-6KFHITAIC
10D BIZTORHABEV A TH T EHFHSL 2T
Tolie ZORIZIEIF—F T VI L o TEBEFIH S
HEBIEFR, ABAICE o THE SN L EEF R EVEEK
EFh Tz, WRIRWZEHIES G TR E h T
WA A, THFEYIRIERZICIEY 4 2 ) Y D3RPCNADS
ZHEL, MBEEMHIERENL, ShH6DZ LIZTHFEY
MR3REf% I3, THFYBRO Y FF VAR FEIEES N
THRIRD R SN, BRETIEIHA LS FLANLVTOAH
BB o TWBEI EEERLTWVS,



3aG14

ABA B # B R T & W3F DARIR & DBtk
R, REE (FHBK - REGRY)

IV FYORFZELEWICRETAEFICEL > THE
PSENEI S, RIRREEIC 2 > TWB, ThE TITARIERK
ECEHRENICRET 5 BEFICIZABATHE I NS #IE
FHRENZ EFHEL LI LT, £ TABAD Y ¥ F VG
ZEICE b HABRBD KR ED FPSABBDRIFICB T 5 EH
BN L7 FOFERPSABRBISKIERE TR L TV 5
S, EFEUBRERZEIT LI EFEHO NIk H3E
3420 ENH ), HFEUKRE, —FAKEL2F (£
3E) A5, MoFE (BIF) OREEZHHLTEREST 5. H
FEBRA4H B ORI IIRENSIH EhTwb, ZDIREE
DEIFTRPSABBYHBURH L2, ThoDZ LIIHEF
DOERIEDPABAZ AL THIE SN TWE I L E2LRFLTW
%o RICABAESHD A+ HF v F V HEBEDEGET
PsNCED1-4 DcDNA % Bilf L., £ ORI = BT L 72,
PsNCED2, 33 BB DB FRRERFE CHRHAL Tz
75, PsNCED4 KR ETIZRIE TS, ERTOARH
L Twi7=, PSNECDUZFARZFR D 2BV TR REHIED
SN o72e —7F . PsNCED2, 31X TEF U B 1% 5 3R A%
BT BH, BIFICBVTIIEEOIFIE - THUEM
L. fRIREEHB LTV, L2L, BEEREITSEFIC
BWTHPsNCED2, 30HEFIZZD LN, FELLERL
Tt olze EFTIIPSABBYHEHR L TV WDOTABAD ¥
TP VIEEE NV, ABADSERL RIS S TWw
HUREMDTRIR E NS,

3al01

U VERIEA RSB A NI LA VIRINE
T a-73IF5 - PU4TWxIEET S

HEE, EEET, BEE, = vHEHE (HEX
5 - HAREHF)

) UEEIE, BEHYICBVWTEEERORAGEZNLT
& MR 7O ACHEY RIZT I EAMLNTY
T TOMELL, M4 FAHFBICBIT 5 Ca?RINB
-7 35— PHADTWMIHEIL L o THIHIE N B S
HS I LTze AREIZBWTIZ, 1 AEEMEIC
B AEHEEOCRINE & Wa-7 37— ¥I-455W
KRIZTY VEBOEBIIOWTHRET S, BEETILE
WTA AR YEERRINT 5 & CaRIAMEE S N
7o XA 2707 F 54 HF =12 & o TCa*DEEIHL
R LI-E A, 4 AL 7 A Y —OF Ml OMaE
TCHDEJPBEIN, FLZOEHEIT) VEEEZ KRS
ZEIC Lo THHERICHEET 5 2 2500 7z, FERIH
-7 35— PU-AFWICRIZTT ) Y EEOEE AT
A, VEEERIMICE 2 Ta-7 35— PU-43WHE
FRL, TZ20RBEMAIZCa RN & —F T
ERRWEEN, MR T, VVBREMCE > T3
V=L IZBFECHEPB L W a-7 37— EI-4D
REELHMT A LD ol LE L, ) VEERM
Fa-73I7 —FPIUI-4OmRNAL N )V % ER I E Lo
770 LLEDOEEREDPS, V) VEBRIECHO I G T A
ZAOENE N LT a-T 35— P45 OFRUED
BREYELETLIIDOEEZ LR,

o

N

>
-
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3al02

A FHRIC BT B TN VEREARIPNARRMAE ¥ 8
sEOEREFXFYIIITFIAE—V a Yy

= kg, SvHHH, BHERE (FBAKFRFEKRH
REFERF TR

Fa A 2TV YUBERESRIPNAREE Y VXV ED
FyI5 2554 ¥—arBIOFORIEERAT. £
DFERIDTOEBYTH S, (1)PNAZBIESY /87
FIHIR R IS BV TIERICRIL L T izhs, O
Bz o TR MELE L, o 7 7 —ED5WANE
RIBIHEZORBIZRERA L, (2) EILENTFE,
B L UBETFEEME A\ IHZE D HPNATRMRIALIZ TV
TENERICAE LTz, )Y v 37 HIZTRT
% 7k By (NEPHGE/SDS-PAGE) # W T BE &S, 1
SOHEEEIIT VA HEHIOLE) 2R L7z, (4) 2K
TNV THRE SN ELPNA-BlES V32 B(11A
Ry b)), 0-F - EIN-HEAEMEH L BAEEZ L OV Y
F v, FNFNSBA, Con Al & » T bRk S i,
(5)MALDI-TOF MS & Edman{E (2 & 5 f##7 % 5 PNA R %
¥y 7 E D—2l%, 608 ribosomal protein L21 (RL21)
THol2o RL21IZ, N-Z7 ) I MEBLTO-7) a ¥
VAL & 15 BRI T 5 Asn-Xaa-Ser/Thr & Xaa-Thr-Pro-
Xaa-ProZ M b EHLE TV,

3al03

Ad2a-Z0T) Y QSTNVT IV BFIHFESY v 87
DYV ATA Y 2EGT VT 7N v 7 ALGFP
RERROS N BRI —T v T3
JI g, MRS, DKL, WA (REE
WRBEHFER - FAEWEFEA S, 2IWORIA - &6
#)

To express high levels of recombinant proteins in rice en-
dosperm, we need to understand molecular mechanisms in-
volved in intracellular trafficking of seed storage proteins to
protein bodies (PB-I and PB-II). We chose rice « —globulin
(2S albumin seed storage protein) as a model to identify sig-
nals in the protein necessary for targeting to PB. A series of
a -globulin-GFP fusion proteins were expressed in transgenic
rice under the control of « -globulin promoter. Intracellular lo-
calization of the fusion proteins in developing endosperm was
analyzed by confocal microscopy. GFP fused to the N-terminal
region (G21-Q111) was targeted to spherical PB. Amino
acid residues sufficient for similar localization were narrowed
to R68-Q111, and then to L72-S86, which includes invariable
dicysteine residues C78-C79. The region L72-S86 is predicted
to form an « -helix based on structural information of sun-
flower 2S albumin SFA-8. Possible colocalization of GFP with
either glutelins or prolamins is being analyzed by immunocyto-
chemistry.



3al04

kT 7 34 FEApHIKFN Y > /37 BIEE 8%
|2 31 AThad, cpTatC-Hcfl06 4 & A D L4 & 1B
FX % #t!, Kenneth Cline' ('Hort Sci Dept, Univ of Florida)

HiFIKF T a4 FED ApHIKFEME Y v /37 BEZE 8
Rix, FI734 FEO 70+ VAR EHE—D T AV F —
BE L, BAEELREL- I IOMBGEY V82 E%
EEBEEL I EHNTEL, CNETIC, =Z=D00F 52
A FEWNFEMED & 7327 BHcf106, Thad, cpTatCH 3 E
B4 e LTRE SN TS, K4 I3Blue Native gel s & D
F: % ffivacpTatC L Hef106 2SR BRI 7 > 73 7 B D Z 34K
& 72 5700-kDaE A BDOBE S TdH B Z &, % L TThadid
oD EHEERL TWRVI EZRLTWA,
AREFFETIE, (LFEZEME L RIZILEIC X V) Thad & cpTatC-
Hcf1068 A ASRIBRA & » /8 27 B O 5% #8842 T—REY
CEAETAEDLEIPERANT, ZOKE, Thad L
cpTatC, Hcf106[ O EAEH ILFIERE Y v /37 BORRE
HWEMT (BERRERLAERMGEY YNV BEF T34 FIED
70k VEBRGEET) TORMR SN, &5 ICHTERE
& YN B OBEBENRICRERES v B BRET
% & Thad & cpTatC, Hcfl106 B o AH B /B id Mtk & e
Molze TNEDOFERIIThadH RIEKK S > /37 B OfEE
B (ZepTatC-Hef106 B Gk & A L, RIBEMES >3 2
ROBABE T HBEET 5 - & % 7B LTV 5.

3al05

EZEICBTAF T34 FENOBHE#H%ICHES
3 A cpFtsY D & AT

HAHER', EBFA®, 3 EE', Susan Belcher?,
Erin Osborne?, Alice Barkan?, F#F1EA' ('BXK - & H
B, 24 LT UK)

EREDF T 34 FANOBEFEAMERE L, 1)Seclk
fF . 2)SRP (signal recognition particle) K77 . 3) ApH
KA, 4) BREBHLN TS, TOHRT, £ ME
EHEHELHCP)DF 734 FEADFEAICEDL S
SRPIKFEME#Z 5 Tl cpSRP43, 54, SRPL 7% — D
cpFtsYD B GRS T W5, KRR FEFOa Y
THFHC. RGAT BRI B 5opRsY DRBOHH
FHBE L7, I CAT S 7MY DcpFisY R E
X, RTEROONT, BEICE o7, ERMEETY T
FIVHFRTHHET S E, cpFtsYIEF 734 FEICREL
TWwiho —F, B CTAFT S HLEDLF 4TI A
FCWE, 7OSASFEF4 LA MORESICEELTY
72 Blue Native R KEIEIC L D €/ v —H 4 XDH30
& 60KD fFiL 12 A R v b ASHEFE & 1, cpFtsY AW A 1E
(AT AL ~<—) 2EL TWAAEMEITRE S
oo RICMYETIMUEAERRTIATT) — b
cpFtsY DB {5 TR AR R 2B T 5 esrlZEFtk (chloro-
plast SRP receptor) % Bl U720 csrlZERBOE T ERA
2o L %ﬁnfin H THIZE L 720 2R TldcpFisY A5
HLTH5F, LHCPRRubisco LY 71= v MEDEH
g@ﬁ&ﬁfﬁ%f\ g f:o
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3al06

by DO EGREEIC BT B & kR
HE D & A7

mgER', LEAE, FREE, PHEN (RX-
& H )

TR T2EAENEZEKI—FT, ¥4
VIVONEKBIZRBIEAAD DD M5 Yy MR Z RS
AIBRfRE L TR E NS, RIRAEAE IIEE Ak
B A 1KToc, Tic% - TEKEANE#%E SNz,
BHERICERING, ZOB, ATPONKGHIC L 5 T
ANVF—DPEEIND, (EFR, BT TEREANT
D) Y BAL S TATPASEEAE SN B H, BAFICBWVT
b ATP 25947 & 4R S huiE, B BR ARSI &8 1 Rk S
RIh, BLaHEEIZFTEVwEEZLONATVW, L
L, BxDOBREDOHZEIZL ), b 5EORETERAKIZREFT
TIIERER PO~ ER (BRI ND P, BRHT
TIRANLEL @B TEMSICRERGEE L TEET 2
EDHBEIEDPHLNE o7, A, ZOXBEIC X
LR OB ERGEO LR EBEEL TV S0
EI k., BEFRETFEERER % B TRITL 72,
ZORKE, AV2BEFERER OBEICL - TIE, X
BHTIZBWTH, FEEIERSICERSATICA b
OvFCHEIND I EPHBLZ, 512, BITAE
BRI EHILErOHEEL-mF TSI A MEHNVT,
FHE, BTG T COMEERYITo72. $5HL. K
BEOFEICEDLDLTIFFTI A MHICEE I N,
INHORKRIZ, BRIV BIEFROBEFERE
DERB S D T LS, BIBRIRE HE O BBE S DR %
EAEEETWBWESZRL TWh,

3al07

ERRAEI LR ICB T 2 BEHEEWAEERSHF OB
HWEE, LBAE, FHFEAN (R - EAH)

EEEYERELBR T 2 BOEOKRSETEIET / A
IZa—FENRTBY., 41 PV VTERETZORE
YTFURMMENRREE LTAER SN 0L, 3
AN E SN D, ZOHREITIIERENLES L UA
%EKEE#%&EE%%&E\ma1kﬁ%Wﬁ%$

W5aH,

AHFETIE, T FYBIPTIFERFTY R E2HE
12, BERAUEOFZEOEHEEBRSEOTBMEN &%
HT A0, REAEEEEKROBENIZAER TH %Blue-
Native BRKkBI Z HWTUTOEER%21To720 7. T
YR X B - R R A L ) TEL
L. —XRIL® % Blue-Native E Xk E). —RIL® ZSDSE
SIKECTHBEL72R, YIRAY VRN R AT o700 FOFS
B 5FH A4 X700-800K |2 7k B) X M B AL |2, Toc34,
Toc75, Toc159D VT E b Ei/N Y P2, Th
DTocBEERTH B I EWNRENTIZ, RICTITERT
A X 0 B 7> ZE G 4A % Blue-Native & S KB T8k L 72
LZAh, T K EFEL 700-800K (2 kB & LB L&
12, Toc75, Tocl59% & e /Ny FASMI S, HE, b
THALNLTocHERNZFFTIAMRBDOT T AF
FizBWTik, £ &) eFFH A XL H5FHiBRE LT
WEDYERBITHFTH S,
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B B 4% 3 Chlamydomonas reinhardtii Darylsulfatase O
A B A% 53 A 1
*ﬁﬁﬂ?ﬂ%MﬁEﬂﬁﬂB%‘@%ﬂﬁ?k'
i |

R & Rk B S B 2HBE OO LD
Tdh 57, By & Ml <, MEEROKRE
ERREFNNDEZMELR L, W OPOHELHESID
5o A3 4 (3 4% BE S Chlamydomonas reinhardtii C O &
FEMA R AN 2010, MBI+ VY RZEHBT T
MRS IZ 530l & 5 BE SR T & Aarylsulfatase (ARS) D43
W3 5 KRR O LB E I,

ARS DME, T TICHRE SN TS L H 12, FEL
SR TR S, FR0REE T — 2 ICE L 72, S
172 ARSIZEndo HIZ IZ it 14 T & - 72 HPNGase FIZ (3 /&5
BThotzo, TV FY— ABEEALDOHEER TH %mon-
ensin & f/NEE G HEH T H 5oryzalinld i BEAKF R IZ
ARSI ERHELLN, 77F 7145 X PEAHE
#ITdH HcytochalasinBId L 52 o lze TNV IR
2 b OB /NRIEK % HET 5 1EH % FF - 72Brefeldin A
k. By MIRE Cid5-10 ug/ml, &Y ML T 1210-100
ug/mlTZ DFENR 5N 5%, C.reinhardrii Ti31.0 ug/
mlTE & Z205 A ICARSOFWAHE SN, Thb
DFERDP S, C. reinhardtii D EH 2% BNV & 5
PDORXAH AL BEEZNS,

3al09

B0 B9 %% B \Z Botryococcus braunii D JE/N B B EHE
DBIZFEYIE & MIEN B ERT
BUhHE, ZHEAEE', MEKT, FOEF, #

MEE (ZRRXTFKA-#H)

B T & H Bk % D Wt/ ME IR % HEAL
THEOEOEEICL > T, 7F R VB - COPI
/NI - COPIVME % EIC B E N TV 505, ZDHHMER
BRESHEIAHZEL SV, TNHOMBEICHLTED
BVWHIRAEL720, RATFEZEL IV IVEREREDS,
EEE D RERYBIER IS EN - M 2 - T, R
FH - S TEWMFENM AL ED TWD,

4[], Botryococcus braunii®>%, COPIB L U7 7 A1)
VBN V200 R L ABENROWE EBET S
BEHE*3—-F¥5LEZ6N2% 3-COPHFRREEET L
AP EEE T DFE % A7z, p-COP, AP19ENE
NIRRT I A4 v — % LART-PCRICE Y, B-
COPT132838bp, AP19TIZ1189%bpDIEIEEW 15, Th
b OIS 7 hE L CHEMRE T2 2 A, 2
NEFTITHE SN TV AL RED §-COP B L UAPI9
HERET L mOMAME (266%) %R L7z, K2, K
BRICEASET-MEEREZIRE L CTER LR
yua—Fiifse v, SREFERECEE LM
TOINSLDEHEOMBBARIE % RIEETHEMERIC
LT L7z, ZORRE, B-COPEHE D TN IR
BNDRELTRT LMREREHBLILITE,
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THH %5 BE Nannochloris bacillaris \Z BT 5 rbcSiB{ZF D
FE &gy ¥y s

I RN, IWAREA? WMEEATY (R - H#E
W imAE Ay, PHROK - BE - E - &)

RuBisCold, A DB IGIZB W TREEEE 2179
B#xT, K220 7Ty bbb, ZRFN
rbeLE rbeSIZa— FENT WS, rbeSITHLIE R ZFNAS2K
A U BETREREST L1, REREPLESEY T
Y/ LIZa— FERTWAE, BFX /2 AI2a—FXh
72RbcS ¥ ¥ /37 BT, HEARARIEEAEE % 8 o TER
FICEEENDL, A0, VR VTEBICETAM
Hl % #E Nannochloris bacillaris T, H\MZARHE DO E V3D
@D rbeS (nb-rbcSAI, nb-rbcSA2, nb-rbcSB) % HLBE L
oo WMVRAT A= VETFVERKBILY /) I v 73
BATICE T, TNOLDBEIEFIETEL L EE/KIC
I—FINTWAEZLTHRALL. P77y MEFIE
W8 L7282 A, nb-rbcSA1iEnb-rbcSA2 £ 90% b D AHE
P& IR L7225, nb-rbeSBE TI348% LI b o7, &&
FEFOTOE—F —FEHIBIZHEVICELZ D, TATAERSIZ
IR TE Lo/, BEBETTRETCORETIR
B LTWDs, BT Tldnb-rbeS AlD BHRB %5
EIEH I T

3alll



3all2

VESIB X OVES2 B+ 2 /NEEICBIUIEEBESY
NRIBOHREREICES T3

BT ET, MR, w2 mRER (&4
o - MR =W, 2aUERk - BRERFZER))

[Bw] BIEES >/ 283, HESEETER
B Moy Ry BEGRH SN, BEKREEKT b,
FAd, MREICBT RIS VS BOSRB & Ok
ERBTHLPICT L0, BB /S B2ST VT
3 @ —3#B & phosphinotricin acetyltransferase & & {r Al & ¥
YRR UL X FAFICRREE, ZOREER
Rz, BiE Y VN BEPACB/IMNEICERBICERT 5
12 % b 5§, phosphinotricin (PPT) (Zxt L THE A #k &
FRICHVEZEEZRL, £2C, ZORBERREL
ﬁggbf\mwmﬁ%%ﬁﬁwwiﬁéﬁw\MTO
o B,

[#8] BE. 4RFKOPPTII IR E Rk M+ 5
CEIZELTWA, BEMARBITOER, 22008,
LEEFIRERZF O V—-TIIoEENT, #2T,
FNEFNDOEBIEF Zvesl BX Wves2 EIER T L2 L7z,
vesl B X Wves2 2R RAKIZ., Bhk L B2 Y PACK/NE
ERLT. BAES NI EERVEFF VY - LIZERL
TW7zo BTE. veslB & Wves2ZB REBRFKIZBIT B ¥ ~
N7 BEREY R, GFPRLE ¥ v /30 B & v T
ThHb, CNOLDFEREDL LT, /MEKIZBIFB 7 8
7 EDOGHB L BRERBICIOVWTEET 5,

3aJ01
TARZ7 7 A PT L EY VAR D274 ~trihydrox-

yisoflavanone 4’ -O-methyltransferase cDNA D 7 T — =
b4

HAaRE, FHAR, FARXK, #HE— (BX
K- EWER - ICHED)

TARAFVAT A NT L XY VRIEFED for-
mononetinitt, 1YV 7 J KV EEEKEEE D o4& BKY
2,7,4" —trihydroxyisoflavanone (2HI) D4’ iz D X F VAL & Fi

CEARIGICE D EAR SN A[1]. L2 L2HI4 -0-
methyltransferase (4’ -OMT) I3 KFETdH 5. InvitroTId
isoflavone 7-OMTIGE M2 7R3 ¥ v /37 B HS, MFEAN TIZ
2HI4' -OMTTH A e d R ST 5 [2]. 4,
BWRIA 77— OBEREEEZHREICLTY ¥ V'Y (G-
cyrrhiza echinata) 2HI 4 -OMT cDNA% 7 U — =V 7 L
7. DNAOBERERH I A 77 ) — 2 BHROBEH 5
I, BERORAEL T v A %47\, 2HI 4 -OMT
O—Y2&0GHES%FAELE:. SHICHmET v e %
YKL, REMIZ2HI 4 -OMTIER 2 /R HE—2 0 —
v % ® I L7z, pET28a/BL21 (DE3) R CHIM L 7% /¥
7 BII2HIDY AN ATFVEXERBL, 1 VT TRV
daidzein |23t 3 A EMH IR S e d o7z, — 7, BEAIELS
1H¥#k % b & IZisoflavone 7-OMT homolog cDNA % 7 0 — =
v 7 L72&Z 5, pET28a/BL21(DE3) R CHHL ¥ ~
N7 BIRHIIH T B iEMR IR & R dh o7z, Uk X Y2HI
4’ —OMT ¢ isoflavone 7-OMTH B % Y S22 ETH V), Fi
& H¥formononetin & R DOMT DAL TH 5 Z L b
7o 72, [1] Akashi T et al. (2000) Biosci. Biotechnol. Bio-
chem., 64, 2279. [2] Zubieta C et al. (2001) Nature Struct.
Biol., 8, 271.
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3aJ02
ATHXEEMBBICIBY BT ¥y — 5B ikcyto-
chrome P450 BIZF D 7 0 —= v 7 & # D EERe T
BEMMN, KET (BEBWILKE - %, *The
Biotechnology Lab., Univ. of British Columbia)

Rosmarinic acidid, & 7% FEL L VEHEWIZE L&
INBRY 72/ —LEWT, ZOFEVHEBRLEEIC
#20 {LDLOFRALBA IL/ER 3T LV F —EH 254 &
NTW5b, A7HFDOEEEMIZEB VY Trosmarinic acid?
ERATY VS =R o T—BHICHEINE 2 &
% F)H L T, rosmarinic acid £ &R ICHE 5§ 5 BIEZFD
HEE FETRAMAL,

FALT7LY Y% VFA AT LA ERHWT, BRET
F A &R L 72552 2 5 cytochrome P450% I — K3
LBIZFODNAZHBEL, ZOHET I / BEHICHE
DWTCYPBAGL % L7z, BERECORBARICL o TR
5 N72CYP98A6!IL, NADPHFFEFE F Crosmarinic acid ? 4=
A HBATER Y E T & % 2-0-(4-coumaroyl) -3~ (4-hydroxy-
phenyl) lactic acid? coumaroyl 2 D3 I KEEFH % B A 5
UG % il L 720 CYP9SA6DFBLIE, BEFE T F 2 me-
thyl jasmonate DIFMNIC L o THE LK FEE N, ZDORH
/3% — »|drosmarinic aciddE K E DM & & {xFe L Tw
72o STHHDFERIE. CYPISAGH rosmarinic acid 4 A K
DOHIEICEELZE LR L T0EILERLTWVAS,

3aJ03

A —*%—3 3 VIZBIT 5 transposable element dTdicl
family D& L BN

GrEEER, FHEZ?, IWOEE, MERERE (B

T-T- AT, UT- B, ALK B - &)

TBEOFERL LTHLNET Y N7V idBEadr
LEBETORENEGAEZMEYBRL TS, I —%—
TarvOBIEEENTHLERRIC, £LDOHEME
EREZLOMWTH L, LIV —F—TaritBnT
Ac/Dstype D+ T Y ARV ¥ dTdicl X7 ¥ b T =V &
BB B{aFTH 5 CHI, DFREZFD I 7 v VHEBUIC
BATAHIELILL o THRFRETORBAELEL (KT
H, TNICL s THRBDOSHEEIELEZ L RVWHL
720 2D ATdicl A —F—3Ta ¥ %/ APWIZH 20-30
I —HFHET %, Tdic family O HEMRETF121E, BT
& % Ac/Ds type DELIEIEF L MHFE % F 3 5 ORF 7R
il & e, CTRTT RS AR I v RBA 2 kBT
OE—F—FBICHEALRLTVWEINTEL, L2L
Tdic family D% 25T 27 V) Y IZHEAT B L v o 22BEAIT
HHNT VARV ERBLRIEREZLOZEERVE
Les



3aJ04

LI FEEMBOBREAERTHIBIHLTY
% a,p-AEHH VRV BITCEEEBIZTF OcDNA 2
0— =7 L@

WAt BE, Rg—582, K Ex ((amkkk - %, 25
Kb - A B %)

KAz, oo IEEHBICALONSE Y= VESRK
HEOERZFFLNVTHLMNIT A EEEBE LT,
VA UHEEREFEEEMRDOINTI VA S P — L kK
KF1 77V Iy VFA AT VA ERHCTHE L,
ZOER. BEBEERTHEEIL TW54DDDNA
s u—> (LEPSI?) %L, ZORERITZIToTw
%o A ENILEPSIIZDOWT DB R L MET 5,

LEPSI %, 366 7 I /BERREN S % 5 O0RF &, ZD
BEESIIRET TREASHTE SN L BT L L THEE
SNTLEDISh L &L F—THh o7 AETY —REDH
. LEPS1DHEE 7 3 / BRELH I35 4 D AEY) D 12-0xophy-
todienoate (OPDA) reductase’z & & B WAHHRIM %27~ L 72,
#ZT, MBPL DR& % v/32 4 (MBP-LEPS1) #% K&
BTRKERBEY, 7712574 —20< b 7574 —
THEBME, Factor XaTYIMT L TR -2 BEELZHW
THEA EEIINTI2BEEEZAE L. ZOHE.
LEPS1 (LEDISb) (3N-ethylmaleimide %°2-cyclohexen-1-one
BED a,B-FEEHMT P> DF VL7 14 VIZBTTT 555
T x AT VEREAB O P AT H0PDAIK L TIdiE M
EIRS G ole AT FEEEMMICIILEPSIRE D — &
(LEDI5a, LEDISc) HEEL TWADT, HEILLD
BREE TR R TH %,

3aJ05

Relationship between bulb pigmentation and the expression
of genes involved in anthosyanin biosynthesis in red onion

AERE, BHYF, LEHR (MRINERERE
WEFERT, *Ah &I KB E 50 R EWRHF R

We have already reported that anthocyanin pigmentation in
red onion bulb is specifically induced when the leaves are ex-
posed to light, followed by synergetic expression of chalcone
synthase (CHS), flavanone 3-hydroxylase (F3H), dihydrofla-
vonol 4-reductase (DFR), and anthocyanidin synthase
(ANS).

In this study, we have cloned five different kinds of myb-
like genes from red onion by RT-PCR and determined the rela-
tionship between bulb pigmentation and genes involved in an-
thocyanin biosynthesis by real-time PCR. As we have also rec-
ognized that methyl jasmonate can induce bulb pigmentation,
relationship between bulb pigmentation and expression of the
above genes will be discussed.
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3aJ06
IVNDKREREBREOLVF VERE L ZOSBIEN
EAGERR, AHME, NEME (MAZATEE AN
§§¥ﬁ%kyﬁ~mﬁﬁ%%ﬁﬁﬁﬁﬂmﬁ%

WVF VDAL DT B TIE )4 FO—FT, 7
YV 77 ) 2\ (Fagopyrum esculentum),¥ > % ~ ) 7N (Fagopyrum
tataricum) DFE, T, WHEPWOFEL 75K /4 FTH
Bo VT VI ICHBMLRES OREEE 5 2 5 T REME AR
BREINTVED, EROBRIZEICEIBHIL TV
Vi, FZTHRAIZ, BERHOZOOEBN MR EES
HET, YXOKBRE. KEAT—VOLF V&8, 5%
HHEOHRIER LTWwa, 4EITHEFEBEOGHY - %
EREHOELMEBIZ. VFUER - SREEETTE L
2o BEBEBOBEESHZVOLF VERIT, 7V VN
FoygrynNEbFEFIAELSEIMNEMHBD, 6HH Tzt
Hgh7o ) FNFN11mg (53F 0H D 300f%), 26 mg (33 0
Ho 14f%5) &z o7z BERIE. 7YY Y NORFERRE
TRIZEAEBRHTE Lh oA, ¥y ¥ v YNTREHFE
2-4HBIZEBIZBAY L, REBRERHOEOLVF V& E
. 7V UN Ty v yNELRBRBOEVETED
% (frEgH72 0 110mg) . EOREL L b ITRDT A
B ol (FyF VN FFIZT YTV AD100F5H W
VT E100f R W RiEEE &)

3aJ07
Iy aYIITRVIEBILT IR A FER

PHNEESTF, FHIER (BFOKK-kK-7147

P A L FRK)

B O, HELLEOREBIEZ, ZOELDBT
FYT7=ICEDBEBISRTVWIOIEHL, F7¥af
BIUY 7oy o xR F T IBOHYTIZ, FD
RBENRY T VICENBBEEINTVE, F&85
12, WY FRICBIATEDGAIIEWICHHMBRITH Y |
F—HY I CmreaZrltETA0IHREIATnE
VY,

B TIX, 7V IBHEWO 75K ) 4 FERIE
BLT, 2HEEZNAIE? S5 Z 0BT Xalz. F
FYaBWYTH DAY Y 2 TR Y ORI & A
B LT, BESUEDL 7K )4 FERICRIZTHE
IZoWT, #HIZT7 K4 FERRDEEEFE TH HCHS
DREBIEBR L THRE T 720 RT-PCRB L U/ —H >
NATNTAE¥ =2 a VIZLBBTOER, I3 ay
Y IR OEEMETIIRICL YCHSORERBFE I N
ATl EHICIOFEIEEHBEITICE ) EELZITS
CEDTREEINT, B, STV FanNIAF
ERARDRBEZTHALPAL, 7 b 7=V EBRDH
BB ICALE 3 % B % Td ADFR. ANSDhomologueZ
gi?gowféﬁﬁ%ﬁbfﬁb\:@%%%ﬁﬁf



3aJ08

FBTNVT 4 =7 LEROREBERE

HEHAE, FEERE, NFHF, MLk, &
HE, Lk (BHBRE - AMER 280
K-EERE CEEERRE - £GRF)

B&
BEOAFHELE T, BET VT VIZEEM
DEEAIE— BB LTS, L2L, FBEFILV74
= A (Delphinium hybridum) 1657 Tl @M DAL
RICEBHERDOFBAEW S HEEL ., BRKITERTH-
2o BBFZEIX, TN T7 1 = AEFOFRERBEOMH
BHrEHEL, EBEEAKROEE L HRASTY DR E.
EE, &5 CICHBpHOHHERIE 2 1T% » 720
FERURER
RIcwL O S AY-23¢ £S5 —FRS R{EH S
T bS5 AMELZ, 7O N T T A MNRERE., /3—
I—VERAWIEEQRECETHERLT, 95%LL LD
METEOMBEEE, Kemz THlttmMAE s
B, Yaf-<w = P VKBRS X 2 BEAEE OIS
Ly, HFROMMRY L HEEL 72, ThICHEEEZMR T
WL, HPLCIC X W &aEY 7 /2 F v 74 Y1) %, BEF
W& ) A2 ER L7z, #HEpHIZ, MBHH/NE
BETHEL . MBROY T ) FhV7 4 ViBERY
4x10°M, AP RRBEZIN L THRYESE IS Z LD
o7z WilIpHIES.0 (SD=0.21,n=29) THo7zo T D5
BTT7 Y YTV EAPRRAETAIEICE D, TBF
éﬁtﬁé%ﬁﬁfétoﬁﬁ\ﬁﬁﬁ%ﬁ@ﬁﬁ%ﬁ
TWh,
[1] Kondo, T. et al., Tetrahedron Lett., 32, 6375-6378 (1991).

3aJ09

VY RIERICHETAT7 P 7 = OBRBEREY
fﬁﬁﬁi;ﬁi%%ﬁﬁ@%%k$ﬁiﬁﬁ%@
o — =

AKE GEH) EF, BHHET, FRIEL, WME CK
&) E£F2 BLEA, HBHEREM, EAERE, BE
T (v b ) — KRR RET, CEME R E L
¥ —, 3K 7 NI H)

7V b T = VAR B VTR A ICEEEE R T
VL ENTIRETERL, 22 et LEREtD
—HehoTWd, BNTHLHFBREZEOELAEGERTH S
FNT AT 20 Tid, BEORELE #hickk<
T oMERaFEORELRLFBILICKE(HFSLTVS
ZEBHLNT WA, LA ZTFNV T4 =V 3-7Vay
WS5-AT2AANVITNVIYN-3-AT AL NVT L2
VFEEERELLTEATS) Y FyHFBRLEDIESR
o, BEDIMOKBEIC IV — A 2N B3 1L
HEEmBEE 3°GT) #HELA, BRI VA HEOWH
73/ BEVICEDOE, AEFEEZ - N7 ADNAY E
BEL7 TI/BENORED Y —BREOKER, VU F
THEDIGTIE, MYOEEREZEDI L, 77K /4
FOTNEEERBEEZELR LY 7773 —-ICBLTW
7o cDNAZ KIBE CREHR I THEO N MM Z KB
FEEHWLEF2S, ) Y FU3GTi, #Eit54E LT
UDP-7 Va2 — A, HEZHEEKE L TEAROEZ L E 2
BNAETFNT 4 =TV 03,5-T 7 NVay FiZxtd %2R
BHRBVWIEPHALIE R o7, 512, AcDNA %
FrZTTRUHASIEZEREPL D) ¥ FIPGTHT IV
T4 U3,5-I7Vay FIZHTrEVEIRER2 D
DT LPRBE I NI,
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3aJ10

§§§%®75$/4F%&ﬁﬁ?®7ﬂ—:77
BLi—!, fAfy, KBFEF, MEEF, K
K-, BN, AEmE, AP (4>~ b
) — EBERF RN, CER - MR E L Y 5 )

EOEIZEZMHYICE > THELEELRETH S,
FOXEERFTHHL7TK/ 4 FOESKICEET 5&
EFORBLBIETFHBOFELELBVCHIAT LI L
&), EDBEEX LI ENTE S,

77K 4 F3,5-KBE{LEEF (F3’5’H) cDNA & /N — X
+(ﬁE‘7«/¢~ Favv A, EFT=hhb,
4 F3-KEBALREEDNAZ S—~F. V> kv
e Fu 75K — VA-BITCEFEDNA X /8N — X
PG AN IO —= v T L, FNEFNOBEE
BRI 3EE A TE CRFSN T, T
n 7 3 7 BRERF 0 oD REBRIE.
;( &Lto_nawmsﬂﬁM%%ﬁ
BTRAEIELEZ FYSH =Vl EDTIRIA
F@3t5ﬁ%¢&k#éﬁr%@ﬁ#5 L EFERT
&7 T/, F3 7T AFYSHDNAZRF 2 =7 TH
?éﬁttlb‘N%1:7wmﬁﬂkﬁ%ﬁﬁT§

N DOBEEFEIIEOBEANRET L ETCERHLZST
V= VThHbEELIZ, TNOLDBEFEOREE L IS
PHEETALETOLEETH 5,

3aJll

T T IhuaA FEABEY BT 5 TCSHIFE &G
FOREE & BREE

KIWER, KBFE—2 KEEA, SEHE, mikExE
W (OBFEOKK - B 2HEK-BLR, HER
¥, 4BFEoKKE - AEXIL)

F % (Camellia sinensis) Dh 7T = v 5 —+¥
(CS)ix, 724 VEARDOBEKED2EBED X FViLz
T AN-AF IV T VA7 257 —¥Thb, CSIZ,
T VBON-3LEN-IPLICAFIVEEZEAL, # 7=
A VEERICBITAEBEEL LTHEET 5, L I3BLIC
CSHHEBL, ZODNATHATCSI . HEEL TW5b, K
T, LEE LY TOCSOBEEZ LT 5 /2012,
o7y 7V haA REESRT YD HTCSHE
BETFOHEBEEZIT 72

Fria——DBEEGEFIRFINTVES-TT /¥
WAFF U HREETHIEABED LICARLAAY) TX
7 LA F FEHWT, RACEHIZ & V) < 7 % (llex para-
guariensis) & V) TCSHFB{nFLCSI % BB L 72, LCSIAH®
I—FTE55 N EDOHES FEIT4KkDaTH ),
FrOCSPa—L—DF+ T3y vy —+¥(CTS1)
DHFREIZIZFUTH o7, LCSIETCSID T I/ B
ECH DA E M 1360% . LCS1 £ CTS11336% Tdh - 720 W
. 747930 %ERET B B A (Theobroma cacao) D
HEBZF ORI EIT> TV 5,



3aJ12
I—b—DoDF¥H T Ay —BHERE
T o Bk

KkEE—!, BHE!, HbEE, NEEDTF, 5K
W, AN (K- BLAR 2BELZK AH
XAt *BFE LK - B A Y)

H7x4Y (137-FM)AFAUFHUF) 334
FUBROIEMDAF MBI L D ESREINE, 41T
F v L) HEDON-1B L UNBEAD A FNVALEATD 7
TxzA ¥ —¥ (TCS) BzFrHELTWVE, &
HIZ, I—k—TOHW 7= YEAFEBELZHS »ICT
ft?u\nsﬁﬁﬁﬁ%%é%tf%mﬁ%ﬁﬁ%ﬁ
LD ICo

TCS DIEREETM EZZ SN B REFERICHYST S
754 ~<—%MH\wv, RT-PCRIZ X ) TCSHFBZF D
cDNA%1B72, Thz7u—7k L Ta—e—EERR
DDNAT A TN =% A2 )=V T LR, &5
WCATEE O 70— Y OHEBEICKII L7z b2 KBE
TR LA, 2EHT-AF NV FH VF > DON-3L
WCAFNVEZEALTFF7OI V28R TAERLRL
el e, Thbka—b—FF70Ivyry—+F
(CTS) Lén% L7co CTSORBIZHEZEL T TR LI
ICBWTb#ldro7e I—k—I2BITB1-N X FIALIE
MrFEOBELB LD, TCSARERD X F L1t %
i 52 L 2FRE LT, CTS. TCSHE & 2Dkl
BDAFIVES VAT 25— YOREREBED & I2H7-
2794 ~v—%&EI L. IEFLH ¥ ORNA % 8 H |ZRT-
PCR%1T o 720 ZD#ER, EFOSHE & 80% 2 D A1 [F 14
EROHB 0 — v EREER -, BE, ho 2K
HCTRERRSIETHEENEEZED TV 5,

3aKO01

HEANE LAV REICL S04 XFXFXE
RETE Bk O i AT

B LB, RIERE S (MERA b =2 R - Ef)

HEFREIEATVWEEV T L BadIicEh/zf
BHEKELZHWT, Y04 XF X AZHEREONHE
RICEBIEFREFEIIOVTHENTZITo 720

% 1% phytochrome *° cryptochrome 2 D FZ B % A L
THEEBRAL TS, ZNENRZEEORINA RS
VA =N=F 9 FTLTBY, FLRZEEDILDE
WIGEITEMEICHEERA L TWA LD, Zh6 2 @Y
B 7o OIIZIEMEICHIE SN BRBEAIER SN B, KA
FEME 2 BB TR B LT EDTE L LERNLF
LED (BX¥ A4+ —F) #LD (VL—#—¥4+—F) %
W & ) BRI BIC DB % O T
Bie

4El, LEDDZARZ PVOREIZE Y, i - @fkE
H#RIZ D { phytochrome IR BE % B (9 (2 il 480 L 7z
A BB & phytochrome D AR IR U D LB % /M C
L 7= % B8 5% % F \» Tphytochrome & cryptochrome @
HEERIZOWTREEH R & AEF LRI L TRRR
HRBERE T HCTEIT L7z, ZOER, KR/ &k
BT 5 S FEREE L) S EMICER L. K
i L IEF LB TIOERBEROMEERG R 25 2
EERET HEREB, CNOERIOHEBINL L
SHEEMEERETVIIOWTERET S, $7/-. ARY
N VIEA Hinm T & % FARMY % B 6 % B iE %2 LD
FEHAVZCEBRERS GO THET 5,
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3aK02
BANTOE—Y — IR ERERNGSTELI AL
X~ MDELIZHS AT 5 ¥ » 7% 7 EDF1 O ¥ BE @ A
KEFEEL INARFH, MELAN, EL4AETF (%
Kbt - @)

I FY{KS5F EGTPaseBIn Fpra2lEREFTAT LV F
TOERBTHERELTEBY), RIZL ) BHEI/IH &N
5o SNET, ZOBEFORBEISNTHAE NS 44
ARRARTE T, ZOBRBTHRREICLEIrOTH2 Y
AL LAY FDE1% &2} 7 (Inaba et al., JBC (2000)
275,19723) £ 512, Y AT L A ¥ FDELCHERIICE
43 ADNA#EA ¥ /32 EDF1 % A %€ L 72, (Nagano et
al., JBC (2001) 276, 22238), 4-[Eix, DF1% /827 B IZ
B4 AHRBEMBATZ B ICHED O THET 5,

IF N F A INFT rERAV-EETFEAERD
5. DF1idinvivoCDELIZ L X » b 24 L CEIEFHEHR %
FHETHILEHELNICLT, $7-. GFPRIABIZT %
AW EEB»S, DF1Z N7 BRBICBETAZ L %
B S MIZ L7z, BEiIZ, DFIOmRNAE., ¥ Y X7 B &EDS
FIBELTEIBILTE2HLFARDT, FORKRIC
Ol/"ci)i’ﬁ’\‘éo

3aK03

YA XRFRAFORIETATOE—F —-Z N
¥— b+ v FREDE
HAE—E, mREE, ZAMN, BEEd & 5!

("mUER KB - #)

UL XFRAFORFEETTERTLLEFEZIIBWL
T, BRIZHTZBEICBITA 74 70 sO/EHEE
#5729, end-of-day FRILEIZDE L TLR— % —
BIEFORBAPEE TR S N5 R%k % 572123500
L72o DIATICTR A DSELBE L -N3s Rk & Kicoh b DR
HICBIFAF—F L I T 2L E— ¥ —BEFOIRE
ERRIZEZHAFRFED ) LRRKICBWTEH—F T V(T
JBETHRBEIED LN, &5, F—F ¥ VE%EE
ERNOHEBRBIT LA, & D2HRH Tend-of-da:
FRALEIZH§ B IBENR OB hot, ZHiE, H
T BREICTF—F T UFEbEILEREBLTWY
b LOLERDL, O2RKICBNTIEA—FT D
=% VEGEEER L EEIAON o, TS
D) BIRFKIZBWTIE, ABAIZ L K— ¥ —BEF I
BT AURMEDTRE I NS, F72, JCICNISRIT & AT
L2EDOLRABEICAH—F 3 VIR E L2 WEAE T AL
MLZBITLIZEZA, A—F PV IIBETHRHEE LI
WERBEOTEHENTN TS, KTHHAMIIEEH TR T,
FETHoo LD oT, ZALDPOY T FIVHFIE
POREANREINDL Z LRSI N,



3aK04

a4 XFRXFOBIIBITBHIEE L -EFRED
&

FHEARE, PHEBEX, ZAMH, EedEs! ('K
Kbt - B - AE)

yuq X+ XFOBROIFILIZCOPLHYSE DK 7+
WIHFIZ & o THIM & LT v % (Deng and Quail 1992;
Oyamaetal. 1997), £7:, 7 4 b 7 10 AB(phyB) RiB%E
BAETEBOBEIZE LB S NS (FHS, HAMHE
WHEBFRI98FEEER), COHRREEFHL SRR
B ROBALIZHREIT TIEH S phyBIZHIH S v b A2
V7 7usleyl) b5 L, FERETOREC
{ZphyB L cryl ASEE§5 2 L %2 EASbh o7 (HAHEY
HEHZEL001EEESR)

AIFFETIE, A4 OB FEE TIEH S M izphyB/RIBZE R
{KI\ZPHYB-GFPE{ZF % B A L WEER O X F X
7 %%t (Yamaguchi etal. 1999; #1445, HAMEY £ HER
20014EEHES) DN, HBO—ER DMK T D AphyB-GFPH
By B BRAT AR E A TREEICE 20
AL RRT, COKR. AEICEE L T 5phyB-
GFPRI &Y Y /X7 N, Blg. WH. B &LICH
HBoTWVaEHL LWIEdRbhol, oT, Z2ZAHL
7RG AT S DY T H VBT ARz B
TWBZENRBENTz, BIE. SHIELDRHEETH
WT, ML NV TORMLE BZHFHMICOWTHETZ
HEOTWD, Tz ROMILIZHB T SphyB & eryl DA E
ERIZDOWTH, FHERKTHVLBITE2ED TV
I

3aK05
EREREZHANIA AT 4 b7 O LADREEIRAT
B, BT oy LeASE, EEE Y, g
XF EREMTF, LARAF, EARD, 4K
BAS, RAED? HimE (CEWer - LB,
PHLBERT - REERT, (AW - & T & {5, ‘STAFFHF
2T, SRR - &/ 4)

b, £ RZBFE 74 b oL sFHE
MOZEFEEBELHPCTLIEHHTAIANDT 4 b aL
EREBRKO L BT E D TV 5,

AFRT74 b7 0L ARRERE (osphyA) OB L
IOV TIE, B4 BEDOAKRS TRAOH|EEIT > 72,
osphyA% EEt (FR) #EitlBE T TETAH &, BAR
(WT) CTEREINL3D20MFMIN % RAR, 1) FEHD
MEIH, 2) AV I FVOMEIT, 3)EROEEE
FUPBO LN o, FITAEIZINS DRIGIC
B BphyAD KZBHAICOVTRFHEL BT Lz, 20
R, D) TFEROMEMFGIL. VLER (very low fluence re-
sponse) I L o CH[ERIINLDIZHLT, 2) AV aF
VOEIHE., RO3)EROEEMEFEIE. FR-HIR
(far-red light induced high irradiance response) T % Z &
EHOLPIC L7, T BEFRBEICOVWTIEL, CAB,
RBCSEIZTFH. osphyAlZ BT dH, FROMBEIZ L o T
FEINDLILERB L, &5 ICEHEL2REETFRIIC
29 BphyADIGEEHOL2IZTHHM T, 1 A OEFHE
cDNAT L 14 % I\ TWT L osphyA & D CEIZFRIR T
077 AVOHE, BTE1TV. phyARRRM LT 7V
W&o THAIPEAT2HEETERE L
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¥ T 7 N7 7Y T Synechocystis sp. PCC 6803 D i . 14
DIEFAXRT b IVIRHT .
BAKOEDERML 714 b O rBREZESE
O — F¥ Bpix ITEER D B O E N

HEEE, SAMET, HKBEE, RE? EILE
B2, WA EE (RK - K- 8Ee301L, 2E4R - K
BARZ VO T T 7)

BB > 7 2 /N2 7 1) 7 Synechocystis sp. PCC 6803
BMEBICX BEBIREEZ DL, FELEOERMZRT, #
DEDEXMICIZ, 74 b7 QO RZRKEI—F
§ % pixJ1 (positive phototaxis, [H% pisJ1) BI&TEW & |
MEONAEEH % AGT HEERASG 7 >~ /87 BT
HRFPEESTHIEERER L, AFETIE, BEaHE
KT T CIEDOENEE LY RTHELL, AEGTTREDOE
K% RS pix IR ICOWT, KBIARY OS5 7
b bWV TELMOERKFE. HiRE K% HAT
L. W8 L7, AR, BT TiZ510, 560 nm i xt
LTIEDEXREEZRL, §9XT TId660, 710 nmiZxt L
TIEDEREEZR Lz, & 51T, MM, FET TIE360
miZH L THRIELSEEHLAEADEREER L —
F\ pixJITEIERRIE, FRIET T560, 660 nmiZxf L CTED
EXEER L, TXTONLBE T T360 nmiZideEEd
EXMZRE LD o7, TNELDRERDS, BAKIT,
KiFECED» ) EDENRMEEL, BEIrOERSILEDEN
HEHbELDOZ LPbholz, F 7pix/BIZTFEWIZ
660-710 nmD#FH DK% Bk L CIEDEXE X HRE L T
WhEEZLND, E52360nm DK R L THE
DEFXEOREFICHEG LTV B TEEREI RBE NS,

3aK07

REHIC L 5 FEHOMEIFIRECREBOS S
FRRER RO B

HRIE S &', MEAE, HEEL O, ENE (R¥
EW RIRAR AT - Jo 6 BT, 2R EEMRIRF R -
15t R E )

FHEEHIT, BFRFICH L% ETHAATHEBIC
HRET A ABFEFEORE T, FOMEIX, B4R
ZRICI o THIE SN T 5B, BRI TFEROMEL
HHL., COBRRICIET4 brurx B/ ELTEY
T VRERVEELRBHEEL L TWDE I LD HL »IC
o TWh, KFETIE, 12ADT7 4 b7 OLLEZDT
WMICREAT AV 7 FIVEERICOVTRETTAZ L 2H
B9, JBIC £ 5 FREME RGBS ICREZRO M 12
RERRDOHEH LKA T2DOTHRET %,

RFEAY BRI - BEHEBE R BTy HERS
WKLo THRE SN2 BRI RERERHFOL D% R
HL, ChHoDBFZERKBELT CRFIELLES
B, TEWHPHERICHROUEECERER T IREE L
7zo elc (elongated coleoptile under red light irradiation) &
i L7 ZOERKICBIT 2 EFREKICL 2 TERHOM
RHHNZIER T, BATICBIT 2 FEHOME D FHEHkE
DEVHPRWZERE Lol ZOZ ENL, ZORBER
BARERBRNTH LI LPHL IR o7,

AAIALZREKRD 7 14 b2 0 L BEEFD cDNA D
ERFNZBTL2L A, CRWMBEIRITIZERDREN
FEL, Shick > TCRmITRE LML Frhtkb
N, 6IREDORG R MSINDE e FHES A
Too RREERFABMOMBEREFRTH 5,



3aKO08

K T4 T4 27 1 Lphy3 DR AT
AT, &R, ERER, MEHE, 47
BE, MHE=" (R K - &, 2&4E5 - F
e 1l 480

FIF4 574 270 Lphy3 I INKmBEA 7 4 2
O AREHEAER, CREMAS 7+ PO EER
ZhMFE%EE AT 28R eBELRO, 74 MoKy

. BERYICBIAEBLICEKS LM, Bk
FEMIE, FIFEOORZEERTHZ, AT T4 F
IZBWTIE, FBEDALZ L THRERD HEMY & ERE
KEMRIGICERTH 5728, b DORKIEIC Idphy3d
BEELTWwa EHEEINT, KA, BEREICBVTR
BN & BN L ERAESEEMTIEE & b ICRIBT S
22 4% %5 B Fkrap (red-light aphototropic) 22547 Rk DEMS
ALEE AR5 R IC B L CPHY3BIEFRED Y — 2 TV A %
T, ZnZFN PHY3BIZTFLECERERHB L7 20
1% T D 5 rap2 2 RE R ORI AR\ PHY3 BIET
EAL, —BIICHEEREIEL LT, REAKICE
5 EFANEMKIC % BE T E 72720, phy3 A O KIE
ICHEEL TWAZENHL IR o7,

E 52, phy3 DFLFRIZBIT ABEEEX BT T 57290
mﬂﬁﬁﬁiﬁﬁ?%kkﬁéfﬁtkl6%@%%%
Nz Zh, BEEERMK REARELTWAE, L
Do T, FBELBEFRE CIERERERIED A H =X 4
BRELCELZLY, A—DRZEEIBIEL VLI L
DRI STz (AHFZE D —H50 13 A Wy R 45 5 BE S BT 92
HEBRBOIE 2SI TR, )

3aK09

MwmwwHXNm®ﬂ@WMMWNW%ﬂ@T
% & 77 8 )6 5 B AR AphC

MAZR, FREE, MERT, PPEER, AKRE
Z' (CREUKRE - & f, 2E 7 R GEA W, HAF -
J LR EREHELY S —)

T VB A RIEROREIE U THIBANCAMP L X
WEZEAL &R D, Anabaena sp. PCC 7120 T 3R (630
nm) % BT 5 LMBRCAMP L NVARA L, mRe
% (720 nm) % BT LWIMT 5, 77 VEEY ¥
5 —¥CyaC (All4963) DLV ARV AL Fa2lb—%—F
AL DOOFBDTANTEFVEBERT 7=V ICEBRT S
ENROKEBMTE LR ol ZOERDISL, 59%
E@TZN5¥V@KUV&%ﬁ%?6F771i7

§—FAL YRS ORZEROFEEEEL 2, 74 F
U LDBRERT I/ BRALEECHIS0T I/ BEEK
¥ (GAF K XA ) TAnabaena’” / L% WE L7,

ZORRE, 7/ A LICBEOBEREERE DO LHEE
ENBGAFF AL Y2 RWE L, BEEEFAL VL
FIUARI Y E— FAL Y EETHISBDONZ AR
BEL, BHBIZTEFEATHLICL ) BIEHREE
W7o FA7eb IZERROH TAphC (Alr2669) BiifErk
PEARERICHTEREEFL>TVEIERRWVWEL
720 aphCld9207 I V BRREN L 2B Y YNV BR O —
FLTW2 EHEE &N, Synechocystis D 5 24K Cph2 &
MEMZ R L7z, AphCIZHEDRIFIZ L b ) VBRI %
ﬁtqu%ﬂmtfwéﬂ%ﬁﬁ%%énto
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42207y 720 0MBABES X OBEEFET
BAE LT, BBHRN, LRES (BEokk
Be- 54 794 VR, BB 3 BEOKK:
)

27 h2zus (CRY) BAEERRICHESET 2ER
KE/EELTYOL XFXFTRACAEEI N, ¥
o4 X+XF+Dn2o02Y) 7 & uhs (ACRYI,
AtCRY2) &, WIFNDMBEANTHKICRET S I &%
EEN, ZFOBRIIOVWTEENLREINTWVS,

)T 70LDFEQSTELTAADOHEBEINT
OsCRY1 cDNADHREX T T A5 Z L2 HWE LT,
GFP LA & €7 0sCRY]l #2204 XFXFIZEAL
7z, ZO#EF, GFP-OsCRY1 BEEHMALODIX 2 TI,
AR LT, REOMESHESN, TV T2
VEBESHEALTW, IS OEERADOREE
27V ul0BFBHRICLIEODLHERTE S,
$7, COREERIKIZBIT S GFP-0sCRY1 D HLA
BEEZFARL A, BT, BTOAEFTRGFCEDLLT
MBEICREL:. Chiy~ A FREMBEHW:—
BRI L AT OMERE (%4 2000Kk%) L —3K
T4, T/, BELRHE A A7) T uskED
27" OsCRY2 cDNA % BB 72, GFP & OsCRY2 DRl& %
YT ED, I AFREMBTO—BNEIR THIRE
WKRELE. ULEoERERL»S, RHEERICBITA2)
ZbanAwﬁ%tmmmﬁﬁo%%uowr%ﬁt

3aKl11

FOXICLA5AIAONOFREZTAEEK 7+ b
¥oyoEs

AKFHEA, HHEA, KRREZ?, MIEES M
HIE=2, BIE—E (AU - B - £HEE,

LA - HWMEIW, CEI K - BEE - AWEE, R
H - & & 257200 %8)

FokIEERE U LM & EH - ATPase %
EHEL, KILFOZ5ERI T, Lo Ledrs, F
KEZBEIIOVWTEAHDFE T TH L, AFFETIE, IE
HONEERLEREENESHOFOAZERTHL I L
FHOLPERS>TWSE 74+ b b Y Y (photl, phot2) D
FEALBFIHONDOEEIZOWT, Y a4 X+ X
FDERAK (photl -5, phot2-1, photl -5 phot2-1) % FAVT
mﬁ%ﬁ&? f:o

FHBH (50 pmol/m¥sec) (2 & BFILFOIE. photl-5
Lphor2-1DBERKIZBWTHEKRLALL ) ICESN
72%%, photl -5 phor2-1 _EERETIIE&L Aohidro
720 7o, HEEBERFEEZRAR/I LIS, FHVER
¥ (5 pmol/m?¥sec) 2B\ Tphotl -5 & phot2-1 T ILEF A
B ) RILBBEIN SV EXFHMP LR o7, EHIC,
photl -5 phot2-1 _EZERE T, FREIKEF L &K
win, &fLa v ¥ 2 ¥ v A0 LR EEEH -ATPase
I AHH b E Roh e o — 5, BREK
H'-ATPase DEHE, W YHFERT7 L I7 ¥ VIZL 5K
MO, —EERERICBOLTCOBHAEKREEN LD 572,
DEnkERI Y, FELICLRIAO0FELZERE
7+ b bO¥rchH), TRHIIERELTHEELTY
A2b0DEBbhb,




3aK12
279 3IFEFADT7 4+ b O ¥ BBEEFOBI

/NEFFEBEZ!, John M. Christie?, 45 5 B2, % H {#
Bl RAKEEES, HMYE 23, BEHRY, Winslow R
Briggs?, BRAHES! (lm Kbk -H, 225 75— F
K- —2F—H, 3H» T EDNARF &R, ‘H Ak - &
k)

2795 3IFEFATIE, W OPDFBEERIBIH SN
TBY, ZO—D2THIEXMEIIIFITF TV LIF
BN HFEAZEERICLoTHASAEZESHONT
W5, L2LEDO—FT, AL HFREDOBEHIZCL-T
FlER I SN ARBFEROFERL AR EEREZETFD
BRRED, EDLI)RZHFEIIL o THRASIATY
LODPRKREZHELPIZERTV RV, 4EIFLITLT R
DNARFZERFT DESTF — ¥ — N— A 2 BRETH I LiC &k
D, BEHEYOBFEEXEZHERDO—DTHAL 7+ Mo
WEL S BIEFN 2T FEFRACODEETAHI L
FRHE L. /7oy MEHZEICEY, Z0EE
FHHAKBOMRNA L LTREBEENTWAE I L 2REZL
2o T TERDOEERIZARZL A, #2. 3KB
DORF% b, BEMYO 7+ b bu¥ v LEKEIC2D
DLOV K A4 » &£1DDSer/Thr F¥F—¥ F A AV %2#>o
ZEEHOLMITL, £/, KBECRESIE/ZLOVE
AL VS OEBHAEYAVTITo 2 ARY VR T
3, FEEPELRIGEE TH VFADYPREMAE LT
BLTWEZ LR EIN, CORIETFDEDHIE
LR DT + + bOE Y EFEBEORLFREREZEO
LN R o7 BEYOAA X FAFD 74+ b1
YU RIBEREBREKTIFINEFAD T+ by
ARBPIELEIEERATVS,

3aK13
JUVIDTI/BET)I V) TYEZTHYAAR
D F Sl

AHEERAE, MaHE (FEA - ¥

BBV TEREORZIIERLAMNLVATH S,
70 LI TI3EREY WEE-TyE=T 73/
BR) BUD AARDHERDERIEDOF MEIC L ) FEIGTHIME
SNhb, BERFEOFHICHERRITESRNR) ZEELM
BiEHb, 70l S5TRE7VyEZ7 THREST S ENR
IHETLH, FSTTI/ B (V) Y) MYRAa%2H
6, NRFFE, FEFAET TREF L 72
(1) NRFFFE41F (Growing cells) Tid, FEKIZL Y 7
Vv (TyE=7) RYAARIEESRT, FEEliE
NRZEHAL EE 5, BRTHELSDODT Y E=T,. A
BTO7 Y E=TEBEHTTCREDIZT)S Y (T
E=7) MY RAAFHEES, > T, NREFENL
SHEEERY, ERLETVEZTHESY Y VEDARA
FREMHETHLEEZOND, (2) NRIEFFAE SN (Resting
cells) Tid, FRAEICLIN 7Y VY AR IIRES R
720 Resting cells CI3FBIIC L BIFEET ~ 7 5% - FE
WOHKHIPHET %, BHTHELLDAFY - (FV
TI—R) WINEZ ) ¥ VY AAREREAREESL Z L Hh
5, CORRIT V7 /& FET HRANDOFENLR
BEOBSFHR S5,
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é%bi??iF%%X?ﬁ?éh%%@%%%@
MAEHB!, FHEER TRk

Chlorella kessleri fif8 I3 EFRFEIXIRZ T 5 L, FEk
CEZEZRL. W7 Y 7 OO0 @aEA L, 85k
ISR SR HE S ATP SRS Z 5 (FEEk), =
DRI ERILAY (WEE - 73 /B BUY AAAE@RAE
DERFETLHZLICFIHShBEEZOND,

BERZEHFOLY VT VHEEST 5 EETERFE
B VTIFEFARLETHONTVE, ZOEHAN
ZhwvkrulL0FEBREFRDOZNIZLIPTVES,
FITHAIZOLITROON:, FRLHFELTEH
BRI FINEFRATHRIDLPRITL. UTOHR%
B (1) BERZLEZ 53 FEFRICHEALZ B
ThHE, WET Y7V OFBHPEZIRE Y, RO
LWEMAS10-15 LA 2 Z LB bhl, &
DOEHE KT 0L T LFEFIGERSTEEILET, /¢
VA TIEMER IS K IERRE L 2 ve (2) UM THE
KLYV AT T AOFEELBENARZITD S,
(3) FBACIBT VY EZTHYAAEENZD SN
720 (4) 70 LI CHEINLMEBIY ARITZVT S
FEELHFAEHBIBZOONE WV, EoT, 773 FE
FATRWEEN-FabIC L 5PRERIE. B8F (LS
VOBEEKER L ) LA, BREBFEEOWY RGO
REEIZZONS,

3al.01

9;4?%X+®ﬁtﬁﬁémﬁﬁﬁﬁﬁﬁﬁ?@
wH

EET, tEAET, PSR, MRFE, &
REER, WHE-, REE, HPEE (KRR
K- &)

BAET CICAEREN ZFEE AWK EEOMRIZ
BONTWD A, K IREED B O RN I HIEE I
MY 230 FHRBIRSBEIA TRV, £2T
AFETIZ. FF LRV TOKRSTEEBEORE % Hig
L. Y04 X+ XF0kFEEREEEZFAREL T, Kk
RV EREDREE, % 5 UNIZAFLP-based mRNA fin-
ym?mgMMm&KlémﬁEﬁ%Eﬁﬁ%ﬂ%ﬁi
ﬁ? o

EREDEKIIZ, BEA 4 E— 4 (2C) 2 BEHL 72
BTV LT-DNAY 754 v OEF#HW, ThIETICE
A4 =0 %MBELMETF. #20000%0, 7 5 %I
T-DNAY 75 4 Y FEF. 4860KL7> 52 R DEEEAKD 5
ME/RTNDE, BE, BHEICOVWTZOEEEZ S U
ICRBHBT %47 > TV b,

T/, BEAROFEICL ) KSEMEEZRLEFEK
LARGIBE R RS o 2T ERD STHEL L 72cDNA %
HWTAMF%2AT o 720 KRAPILERHICEERN 2 BB EZRT
WY FIE, /¥y 7oy MEFTICK ) BEMZREZRL.
BHlzRE LIz TOKE, MaMEICEDLEIRTF
AFWVIRAT T —EREHERASEICED S 7 2 IVCoAF
Y —¥% ENFEE SN, KGEEDREHICEEAD
BIG A RE S iz, BIE, BRIORE Shi&EFICD
WT, KGEMHLEDEDLY) ZREFLTW5B,



3al.02
YOARXRFRAFBIUONY I TALA 2V IZBITBEBD
KaRHEE aVATHBO T V7 v Ht
g, SE/EIT, ReEE, BEFE (KK
Bt - A4 &Rt )

bhbhZENEELZ KRB LIERERE, 20 /)R
Fy b, SOICFEHRERELAHLAER»S, ENHENE
PET S5 5M4Tlk, BOAKSHEICILE L TKSE
HEEFICRBETAZLEFHLMLIZLTE 2, 40, ¥
DA XFAFBEONY AT AL 2 DROKSEEEE
AR L THRITL72ER, ZhookgEEE. RIS
BAIED B30 LANICRE L, chEFTHWTEAZ U F
7, bYEDIY, Fa2aY)OBICHELT, X502
BEMRINETHAI Db oz, EHI2, TNHDR
T3, KOOEMED B 5305 LRIz 2V 2 T
DT 7B L, RSB X 58208
ORI ICFET A 1RE 2 & 8K £ TIZ, AT D
10200 D7 > 7V BIZEAZEZRR LI, TN
ATHBOT Y 7V HALIIREEA L RAIZLoTOHEH
BN, T2, CMOKGHABELELIToROEN
B, 7Tr T AEEEE RIE L 7zpgml -1 RRERED
MERBICEZICET L, LEOERLS, 2Tho0
BAEELAFBEEEZRTDIZ. ENZEICERETST
3RS IARAMNDT VT VHEADPENRZHEET I ES
OTHLILIREN, KA VARWLEAET YT
HILOHHMAIIARETH 505, TV A THFEA, BRIES
HIC L o TENRERZEEZBENIET & TRS B
RESEL7-00KAKET I 2bDLEZLNS,

3al.03

Cloning and characterization of a water channel gene from
a thermophilic archaeon, Methanothermobacter marbur-
genese.

Xiaodong Dingl, David Kozono?, Peter Agrez, Yoshichika
Kitagawa' ('Institute of Biotechnology, Akita Prefectural
University, Ogata, Akita 010-0044, Japan, *Department of
Biological Chemistry, Johns Hopkins University, School of
Medicine, 725N Wolfe St, Baltimore, MD 21205, USA)

A water channel gene was rapidly cloned from an archaeon,
Methanothermobacter marburgenese genome using single
primer PCR strategy. The deduced amino acids sequence con-
tained two highly conservative motifs, NPA, which were pro-
posed to form an “hourglass” model of water channel proteins
to mediate the transfer of water across biomembranes. The
amino acid sequence contained six putative membrane-span-
ning, tilted helical domains. The ORF of the gene was cloned
into protein expression vector and the overexpressed protein
was purified from E. coli membrane pellet. The protein, AqpM,
showed a linear relationship between the apparent molecular
mass and the acrylamide concentration, with the higher molec-
ular mass band exhibiting faster mobility in the gels of lower
polymer content. AqpM possessed a very stable tetramer struc-
ture. Dissociation of the tetramer appeared in the solution of
strong hydrophilic reducing agent, ethanedithiol, with the con-
centration up to 1 M. AqpM was reconstituted into proteolipo-
some and the water and CO2 permeability was determined on
stopped-flow device.
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3al.04

A A B OKIBEZHO B EEB EBOKF ¥ 2
VELZTHEE L ORRF

BHF GBI EF, Omsk, ik, A
* (HIEBEHELY Y )

A4 A YHRERZEO A B L&KL, 1IHOHT
DT ICHROIEBICTE <. BEFICR LRV, ZFDX
B = X LIZOWT, HE I LLETICRIR IS & B ROBK
BEEETHES L TWAREEE R L7, 4 EITRAR
OB BIEFLANVPLBHEL 2T A 72012, Tk
WCHEETAEY V0 E - KF ¥ Y AVOBIGTRERE
DEGZ BT L 72D THRET %,

ATEREZICTHEFT SR A AORDOKF ¥ >~ 2 Vi&
ZFRBERIIHBELH 2R L2 KBRS0 HEZE
BOYXLEFT—FHLEDo72. XKIZ, KERICEDLFEFN
BRI T 3 B VIR I iR b 38 W B T g 54°C
DIERBUEEIT 72 25, WH L DROKF v v 2L
BIEFRBAEIIER L 275 ’c@f&%‘jﬁo:ﬁ il &
%, BT EED O ARIRALER L 72 1 1R R TRBE S
WMLk L, BRI TR OUE LW TIERER
BOOBAENTz, 5 ZLAT ISR & OBk & D
B B BWIEE TV T b FRRDMIT 21T\, BEHR
TE»SEBAE L 2-HIRERICE L T RNEE %@
BETELWI E2HE L, LEOERE»S, KR
B OWAKBREDZETId % < | B ICTAMERE® [IE T
EL0ENICL o TRBEZHOHBRAEBHIEL TS
MR EI N,

3aL.05

L7 75 ~ b (Tillandsia ionantha) \% . 2255 D K5 %
I T & 5 57

B SEA, REOKER, FAEME, AIER,
AR, BRRE, RHE, RRE, HPEE
("RERK - SHEW)

% B KW T B A Tillandsia ionanthal, fEPIZ & > TE
BERRKIEE THLBIEROEEELY F/1- &3, FEHH,
LFKEITo TWb, T/, WO THBRICHAFFEL S
THLENTWS, 2T, AW OMWEZEEEOHH
EEL. DTOEBRYT- 72,

IR ARG 5700, ARBEE %25 2 TRICH
VBB L-ER, SOHZEAR D AREXISREL T 5
LSOO EDBILZBO N ol TOERBREL
T, (1) ZRHBKTOFIREDOFIE, (2) EFEAKS
DORFE - BRHRORBER EDPEZLNLDT, 25 H
KAORIEREIZEE L. RO %2172 72

FEOKOBIEEZRET 5720, HOx AL S &7
FHARHBTICELY —ERHANL, ERTHOBH EICfHE
L TWA H,0% KHEIC & ) Brw 7, EOBGHENE % §
B L. ZORKER, EEANDOK (RE) OBLY AARDS
FERR SNz Ll ZOBDAADPEYHRINC X 2
LDTHLPHBETEVD, KB UC) £HBTTD
FREICERZIT o728 28, EERANOR ) AADEIR
(24C) L dsmL7z, #Z T, 3HMICHZ VKR
WMEEIT VL, K (RE) OB AR % EEEIICAR L
A, RIBMEIFMEZICR)AAEDIZROBEDOH
0RERY, ZFOBBLTH I EIHBE L, LDk
B, EYRRINOTEEEZRELTB), BELLE
LRIEXIT-o TV 5,



3aL.06

7%%731%%%wtﬁ%%@mﬁﬁ$M%$E
D

MERE, 2BER (REREHELY Y -, R
S BRBE Bk B 72 )

HE D W 7K - ZE FRER RS R 0 MLAR O PR AR BE 2 KT
FIVOFE - BEEOR A, LT A 7-0121%, MR
A DK B AR 12 B 5 SR 0K EBE % EfE
IR T2 LEN D b, ARFFETIL, 25 OMEH, S
B 270 75 A M EHWT, MIBEOKERREE
BETHETAFEZHERE L, 70N TI A FOKE
BEIZ, A OREEZE IR L7 HH o R aRIUHE
BEPLOROLIENTE, ¥41aVBOKEBMKT
g‘*ﬁﬁ$%ﬁ%ih%%ﬁ&?&%?%:tﬁf%

B LA T, MIRIR & £ o Rl ORI I
ZFRZNAIRER - B OKF v RVDSEH L, K
FBICKR R BREER- LTS, —IICHBEED
AEBEITHBBIC R TEHWESbL TV A, KF
BT O N MR BRI AR & I O K B
HOMAEDHENEIN TS, 2T THHRPWEEC
$oT, 70 M 77 b OBIR, PHEREOIES KM
& MR & R I D K B & 3 BERREAT S A W RE RIS D
WTHRRET L 72,

3al.07
04 XFXFDLY ) — VEREREHE Rgekol DR

BEET, ANEZ, HNE, Bk, FILE
B2 (BLET KRR - RE S, 2HAF - WS )

BEEY IO XFAFNOLEBENLSY ) — VEERSE
HERZ 5L, geko-1 (gekl) & &ff1) 7z, gekl1ZEFHk
i, 0.03%D ¥ ) —VvEFREH ETIIRENTET,
HEFOLHEEINS, ZOFEFIHEIIMeOH, PrOH, BuOH,
DMSO#NIZABATIERONT, =%/ —VEERHTH
LEEZOLND, ¥NTOADHKRIEEEMKRDS LY ) — )
EHMERTEVIRENDHD I L5, gekl BRI
ADHODEMAF LR L-EE T 2wWh L FHE L. ADH
DmRNAE B X NADHO G % 7248, FAEKRE O
EREEIFOON o2, —Fy YEHAXFXFD
adhZ R4k & DR ERL, ADHEEH % AW/ EBRH»
5., gekl ERMRDEHRIIADHIZKIE L T 5 Z %Y
B L 720 B k¥R 2 &5 GEKI (Xacetaldehyde D 43 |2 B8
boTwbEtEZONA, GEKIBILZTORIELXFFL <
FARBI-OICY Y U FICE ) BEFOREET 72
GEKLEEZEFIIHHAOBIEF T, FHRINLEWICIIHE
BAFHTED LI EF— T R3HELELEP 272, HF
HRFEOR R, BEREV T &1, GEKIFELUEETF X,
HHE LY LA FoTwhnwZ EdREN, =¥
J — VEEBEOHR TOGEKINZRE L, ZOREFIHM
B EHEPIZOMMEFEENTERICOVWTEEL 2V,
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3al.08

21 A X F X galactinol synthase BT DERBE A b
VASZHTORI DL X AR HN

ARG, REFRTS, BERE, FNE, BEM
F4, e — e (CERAR - MW, CREK - EYH
¥, RO F - R, CRAKE - EBRRE - AW EIR)

raffinose family oligosaccharides, RFO (3 &1 0 #7 1 8 72
CEBTAIEDS, BFOERBRIGESHEEELT
BREET B 2 L AR S N B A5, HEWRIZ BT ARFO & K
A MV ATHEDOREBRIIAHTD 5,

HEIZ KA NV AEE 2728 25, galactinol, raffi-
nose DEFEAFRD 6 1, YR O E IR 1 S RFOASH
542 LR ENT:, #Z TCRFOEHDEREFETH
% galantine synthase i {5 7. AtGolS% >0 A XFXF L
FHEL, 3EDOKA ML A ILEMRIET. AtGolS 2,3 %
BiEE |72, K |Cgalactinol synthase B {&T D EME L X)L T
DBEEEZRAND 2012, ArGols BEIFHEY % 7ER L
7o BN T VAT 2o ZHWD S B, AtGolS2
EA LA A E AR O I23F L CHERICEVWRE
&, B & Vgalactinol, raffinose FE % /R L7z, €2 T, ¥
H T & AtGolS2:8 I 5 BIREY) % B2 1% f 1SR L 7RG 51
TR L T, AtGolS2 &%) 7 MY |2 98 2 \Z 52 1 i
HAMEL Tz, FHER L AGoIS2BF T
PHWTYA 707 LA BN 2T L2 A, AEICE
HEIIEZDD HBIZTHHFIEL T, galactinol, raffinose A
VITFVGESTFELTTII R, BABHE L L THEE
L. WY@t e 54562 LARB I Nz, BIE
AtGolSEIZF DM TCORHALX BT L TB Y FhiZD
WTHHET %,

3al.09

IATTEDHKRBEELEICHELAT H17-kDaEH D
HH
F LA, INOEGA, @iz, AEH (L

PNRE: Ny I 200

VY O—FETHHIXT T, HERICR)E
THY) ZELTEBESGICE L TWS L &1, BE
VR R MRS B H B Y, FERIRREIC R B LM
WHRTFENEL kb, TNO20DKEOENEHE %
SDS-PAGETH.BT % &, 17-kDaBHAKBEETEH VW
Ebhotz, REERIFEF KT EENHVIRETE
HLTWANDT, ZD17-kDaZHIE, KFHEVEED
@%ﬁﬁ%?%k?é@t%%LTwéﬂ%ﬁﬁ?ﬁ?

ZD 17-kDa BHOHE - B BHOMIITHZ L%
BREELTAIMEORMNDAT vy 7L LT, 40, &
DEADT I /EBERFIZHLMITHAIILZHNETS
e %1772

IAY T EDOKBEOKBEERAES %, LT H,
A ViIEBHPLC, WAHHPLCTEAEICHR L, ZO&EH
BDEEHIZ66TH o7, TNEVETU T T — ¥ TH
FitL7:b D%, BEPPSQ-23705 4~ —4 V¥ T
NE®RT I/ BES S L. BohFEhrdL
2, PCRT, &7 3/ BEVOFETZBH/L TS, B
EITOLZA, ETIBENDI b, NKHD2T
IOV SL IR o720 NEWRIZAFF =0T
E%wDT, COBHABRANVIASIZBETAHDT
HHLIENEDNS, 7, BEFTFT—FIR—RIZLB
BETIE, ChEHRAUDHEHDITHLZVWOT, #HL
WEHETH DRV,



3al.10

Synechocystis sp. PCC6803 - slr1588 KB Pk D 4 E
FE AL, MARE', BHELT, WEEE,
FEBR (CREERK - E@FF)

Synechocystis sp. PCC6803 (37K A b L A 124 LT, KT
DEGAH, BEBE (FrZvay vy tao—i) o
MBEAEREOMMAMSN TV A, 40, HREED
EDOBRGTORBRE L TL 72012, slr1588 RigH %
PEB L 72, sIr1588 (& Z B 43 il ) & @ resonse regulator &
MFEIED B ORE TH Y, 45l & i Synechocystis
PCC6803 1213+ HAET 5o slr1588 RIBIEAH R E L
WA R LI EDD, sirl588 IEREENE M
1 5 response regulator T& % Ll SN b, BRELESE
gumaitungb—»%%ﬂummiacaf

Rds

NaCl % F\W 7@ EE &M (- 1 M) TTIE, wild type
EREMRIIFEOBREMMBRER L, YVIVE M —VEH
WeEmBRERESMN (-0.5M) T T, wild type 335
DYNVEF—VREOSM I THEEEIEVAR O
ZWVAS, RIBARIZVIVE R =)L 05SM IZB WV THGE %R
Shhol, LA L., RIBHEEMIC NaCl Z 0.5M V
VE b= ERBBCRMT A EICEo T, HiERL

7‘;-0

sir1588  IXERBEICTABEILA I =X LD—D%
FAEHLTVT, NaClL IC L o THEERZITHZ LHH
LR o,

3al.11

FERRRINIC £ 527 5 3 FEF ZADBECO,FEM S ¥ 3
2 BH43 O 7 R i

EALET, REFR, BaER (KRR - &4
BREE, TOKRE - A4y, CHEK - EW)

79I FEFRAGECOEMETTRYTI ALY ¥
7 BHA3 R BT 5, 40, ZODOHA3Y ¥ 787 EHMECO,
GHTCEHEBORMCL > THFEINDLZ L 2HRAL
720 L7252 T, [1,2Q)]1“C-Acetate# ZEH & L T5 2, M
Fa iz & ZHEBRORGA A, B X UCO &R/ Sy — > &
H43DZHE L DR 12D W TN L7z, HA3DEHE I,
BT BLUHEERET TRONZD, MARETT
BRON o7, TOR, MBESICERS NBF
MM RERIL, WM B X RSt IC46RE 12 10 &
Keieotz, T2, BEAETIZBTHHMBBER»S>D
HCo, B EIRBASLHTICBIT 52 ZhO#351E L 72,
% 7z, “CO, DR HPE & IR HEEE DAL/ 8y — ik &
—F L7z WPIRZE B RRdum-112 B\ TR GO
KIZRONTHBOFEIBRER O N b ol T2,
dum-1T133% CO,, MMM T THBEXFEL 2, Db
DHRLY, MBS TE0bDTREL, BERCHIC
Lo THELSCO,PHBDOFEICHE L TW5EZ LAGE
BHahi, F7, BEBEET ClIMEEGIHA3OFHE
PHHILTWVWAZ LY RENT,

269

3al12

Z v #Synechococcus sp. PCC 7942 D ¥ 5. [K F-SmtB |2
& % 8 (51 5 BLAA AR O AT

EMER, REEBEAN, KB (FRAE - #I -
YWEHE, (EIRERFRETERER)

J ¥ #Synechococcus sp. PCC 7942 D855 A FSmtB 3,
A OFF 3L VK V87 ESmtA%R I — K3 AsmiA
BIETFOEEL2HHTAY Ly —ThH b, SmBHE
AT EREETHLE, smABGFOA RV —F—/7 10
E—F —HEI OB L, smABZTFOEBENFEIN
Boe COANRL—¥—/7OE—F —HBIZIZ, SmB®D
R+ 5 HOHBNETANEFREE L, T2 helisk
Mo b) - E&EATYSA, AIFFETIZ, SmB
DERXEFIZERBHEZAHETAIZLXENE LT, 1
ZFhoOBECHHENEY % & 0EERY] (Bbsl BLV
Bbs2) (2T ASmBOBMMEB L OBHINE & 8
7 " -DNAKE &R D& D A& % gel retardation assay |2 &
DR L7z FDfER, Bbsl £Bbs2 Tld, SmtB & K
ENb Y 87 BE-DNABRAEOERICHEDLS AL R,
COMEIIFNEFNDY VA —EHIOMHEE . EFIIE
BEHOFENEBRLTVWAI L EBELNII L, T2,
BFHOEFNATT S5 /37 E - DNARBERDOIR LA
ﬂ%?gtﬁ%®4#MmﬁﬁfiyﬁETfm%én
5C T Ll

3al.13

Ornithine aminotransferase 1 12 ¥ © + 3% #ll & (Bacillus
coagulans) b D O — = 7 LY OFEOFET S
D AT

Vijay Yadav!, Mohamed Koronfel?, ¥ EE T2 (17
Y RYVREK, CEBREN - )

it ¥ M + 3 M B (Bacillus coagulans) 136 % NaCl% & &
LB # E CAEFLSTEE T, MBENICEZEDO IO Y %
ERMTHILFGhoTVD,

% Z C B.coagulans D7) 55475 —% ZAP
express vector & , E. coli XLOLR % FJ \» T4% NaCl % &
LB b ECRBIR L 72, BIKL 27 0 — Y i33.8kbD A ~
F— b2 HATV, T O AR IEHEXLOLR I M
Jal 7o) YEFI v ba— )L B L THEmLTWY
720 T2y TDFFAINEE coliDHS o \(CFHHEA L7
L 2 AREERAIE R ) NaCliFEZE 7R L 726

su—=rZ L7 DNA Wik%d> -2 VAL
5. 3fEDORFZ & ATHB Y., %O KN2MEH DORF Lomi-
thine aminotransferase; &5 F & BWAET U — %R L7z,
Ornithine aminotransferaseld =V =F ¥ 6 7V ¥ I VR
XiE7a) Y EERTLESHRERICEbIEEREL LT
Mo Twb, BEEREO DY YEIZa Y bo—
EHBLTHEMLTWAZ LR IR,

Bl Eornithine aminotransferases &5 F DY DFFDFE
O 7 DREBRBITEAT- T 5,



3a001

%D43+ff®WEﬁMMﬁ€MM%&§§®%
M, BEET (RERIK-R)

AR, RS 2BV THREZEF /AR ) R
BHLAEWEWIHRIEBR I, V= HAL v s
LI TWwW3, ¥— /#4v///7kumﬁﬁmm
KAFRNAE BB S (RdRp) DL ETH B Z EFHMLN T
BH, MAEBEESD VA XF X FI2136D DRARp
homologue?b‘ib% LG hotze FDHD1ID ZRDPL
L&D, UBROBIT 24T > 72,

RT-PCR 12X >T RDPIcDNA %2270—=r7 1L,
mMRNAD R EZ MR L 720 /55 — ¥ D& ) B DcDNA
70— oNI EDPLRDPUEA VY S5 14 T A
TSA YU TEREBILTWAEEEZ BN, RICPCRIC
X047 ADNADGRDPIEIEFA2 7 0—=2 713587
OE—F—CESLEIVANT Y MefER L, 77
ONZFYIAICEoTINEZYOA XF X HHEWEIC
HEAL, BREEHKLIZHEER L 72, ROPLEFIFEIE
& BB D Herude extract % F B L. RARpiHHEEIE %
To 72 25, RDP1320nt#E E Dsmall RNA % £ 5
BTEBLLEVIERIEONI, / —F VBT
T. RDPIMRNADZER P& I BV TR TR
G olre F-CMVESEA TREN LR
EERFEF L0 ARIIRDPIO S — v A Ly Y
4

N

AN o S &
w%m@owo

Nﬂﬁi

)lzzlfmﬁlﬁﬁ’l‘ﬁb_ioh‘%ﬁéﬁ‘é% SHITITLT

<
v

vy

3a002

) R HROFERAE S > /37 HEEF (GTIP) D
HEEr 200y 4V AEE

AKGEH?, BEREE, FHEER, EHEH, HA
—EL IIFHZR (Bak- B 2 &) SFEIH

BFED)  FYHREIIBWTIEY A IV ARIPIEER
ED—DLhoTBY, 94 NVARKNMELETEDE
HASRD LN TS, BIE, Sy A VAEEEZRT S ~
X2 BIZIZRNase R V) KV — AREL Y 287 BEHSH
bR Twb, 40, B CHE SN TV S FREE
¥ N7 PSP (EIEEBETE Y VNV E) OFRERS
(GITIP) # ) ¥ R » LRT-PCRIZ & 1) HillE L, AT %
To72, GTIPIZ1887 I VEEREDNO 2B 9 VNI B %
I—FLTBY, TI/BLALVTEIBLIUTY b
PSP & 53% DM M % /R L, @ RAFECYI] (UPF0076)
EFH LTV, T UBITOKR, GTIP I35 ) AW
3aE—PEFEL, 72, JHFUVBITOKESE. GTIP
DFBITE, B, EOIHICEI o7, KBETEH.,
#1L 7-GtTIP (rGtTIP) (& RNase i, #EE (HEEM X
REZWVH, HELZBFREEFEEZR L2, E512,
GtTIP% F<Y P EHF AL 774 VA (ToMV) LREL.
F83a (LY UNN) I[CEELLE ZAGTIPORER
FEIBEREO RS BA L GTIP % /¥
(SR1) ICHEALEZATMVDRBER /" EH5~D
BITVBESI N EBEOWEERENFZEON/I, UED
EEREMOGTIPIZILY A VAEREEE L. 714V RAFHEK
MEESOEHICERLRBIEFTHALZI LARBEIN
o
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3a003
BY-2¥FF—+¥ (TBC-I1) BIzFDru—=>7%

HERHR, FEEET, BABAER (REAELK-
T E&T)

Z N a M BEBY-212, HEY 9% R HAlternaria alter-
nataD¥EFELFEXMZ AT LI Y, ML CEED
FFF—ETAVFA L 2FET L, chETiz, Ml
A OBY-2% F+ — ¥ (TBC-11,2,3) DA, TBC-I1 % H.
BEL, NRKin7 I/ BEV Z2RERELTBY, 20
BCH &, Arabidopsis thaliana H 3£2-cys peroxiredoxin & %
WHIREIMZRT I EEHELPICLTW A,

FZTHAMRETIE, CORNZTICTIAT—% T
A ~ LRT-PCR, nested PCR{: 2 & ) TBC-11cDNA @
O—=Y 7 %4727z, ZDFEFE. 723bpDcDNAFLY %
ETDHIENTE, ZORNES5SbpDEFIINKHT I /
BEY 2 EA TV 20, ORFO—EHEE SN, T
72, HEBREBEOKE R, EEICb 75 TA. thaliana,
Phaseolus vulgaris. Spinacia oleracea 3 ?®2-cys peroxire-
doxin& ZNEN80% L. OB VHREMEZ /R L, BHo*
FF—YEloMHRAEIR SN2 H» o7, FHIE. 5RACE
HIC X ), TBC-IIcDNADEF SR M %S MOy — 2 =
VA EAITo TWA,

3a004

FoNasmya vz 237 Z90 (HSPYO) (3 8 B4
MIBICEAITLTCEFDOENPRALT S

RHRHBF, EREKE, BE—Y2 KEHTF?
("JST - CREST, 2B # 4 WEIFEMN - 5T BEE)

REYTHE ) BBUR K (HR) DHE % X5 F T,
4 1 BERRICBIE T S ATPIKEM: 7 2 7 7 — ENtFisH
BZOMRNAB L Y U7 H LNV THNTAEFA 2
T A NVA (TMV) 12 & % BHBUERMAFEICEIT L TELL
WAL, TOZEDPFEFEORIEKRT. 0V TIIHR%E
452 & 285 212 L7 (Seo et al. 2000), 4-[Hl,
4 [ INtFrsH & R B BURMBLIE 25672 » TEOIETE
EVMPRLTHEBETFELT, v a v 7 ¥ V2 HO
(Hsp90) 7 7 3 ) —BZF D & /NaKET /(DSI) % B
BEL 720 Hsp0Id iR EDA ML ARETTHF U v
ROVELTEHLDARLT, FEORET COMHYE
ERL. BADF U2 BEEELTEFORERG =
ToTVBEEINTVEN, WY TOEEEICOWTDH
Rz AL\, DS1E20-25C THERBICERBEL TS
D, 45C, IKBOUBETCETRAFELZ T 20 —
J. DSIEHFAME AT 5L 20D % /X T Hsp90F €
O %EELZORMERANLEI S, BRHERIZL
TWwiw), HRTHIFEINLZ O EIALTY
720 DSILIZRR Y, COBEGEFOEEEWIITMVERY:
12X BERHMER OB TEE L 22> 72, BT, DSI
OHRNDOE % L ) F#FMICHARL 20T v FE VR
BETFREREALLMBEE F NI 2R LB 21T
TwWb,



3a005
R Z BN O R G w8 e O AT -PALTE 4 & Mg A

Ca™ D 1% Hl-
iE%ﬁkﬁEﬁ%%EV#ﬁ%kﬁ%@U%%

77T TR ICEET AR SHE IR
T, BEMBTRERLHEIEE L TWDH, KEICH
T AP RICOMBIAZ BRIC, EiRED H 7R H»
LFELH VAR FWERERISOIRIE L % APALIE
e, EWHUREDFEY 7 FIVICECEET B EE2
LB HNT L (Ca) BOEBNZHEL 7o KIEFLF
EHNANCE 2 5 L2080 B ICPALIE A — B LA
L. EIHICPALY S5 L TWAZ LRI N, B
2. ERICETHMEACaEA ML, PALIEH O LA
AT BCaB DG ATRENT, Ca7 V) — ¥ TEF L
T2 VAT F DR TPALIEME X LA L2 Wwas, 4t
o bCak 52 5 L EFMRIE L 72, HIZEGTA, vera-
amil (2 & > THIFEANCa>* DEL Y IAA % [HE T 5 L PALIE
DEANELLHESIN, LA LABAHCHA T
2B 54 ACa®F v 1)V DO HEH RPPLCIHEH TIXHE
Baohehol, SNOLDERERNS, AEIZEL > THI
E#Z ENAPALDEHALIC GBS DCa> DELY A A
DNAT, KIBEHCa? A PTRES L TWwWAEWEEZS
Nizo BICWTRLEIZ XL 5 THEM LR OBEERHED
&?ﬂ\Wiﬁﬁtﬁﬁﬁ»%leV®%$ﬁ%%é
Y (il

I

3a006

EUBREEEREEZREF A EA LR EERR S X
ZBIAFXF a2 ) EFA 7274 NVAIIWT BRI

BABAT, AREEH', HREEANY, MARE?, H
¢Eﬁ”0ﬁﬁﬁ§ﬁt77—/§%ﬁk-%-i
&1t

FEY) Tl 7 A v R 7 &5 SR AR I e R 0 1) e 2 12 B
L. EMEEESHIAIES Y 7 F VAEE R ERWAEOR,
HMEICICBWTEELRZE2H-o TR EEZ LR TW
b, 0, RH0,% EOEMMFER L HEICHT 5L &
DERIZOVTHLPIZT 572010, EHERENEREE
ETHAA—N—FF Y FFL AL%—F (SOD), T A
ANV VEERILVFFY Y —F (APX) DBZFEENLE
NEA LT AOBEEREKIIBVT, ¥ EH A
774 IA (CMV) (23T 5 IBE 2D W THRIT L 72,

B E AR D & F N ENE A E T OBFEE R
ERBIHRFE L 2K L, T/EEEERICHRAL 7,
A BV 7-CMV-YRMIZFEREERF R ICBWT, #
TR I BBURAIE E ASN D 2 FHE A AL, KVE
ETEEBRET S, Iht LRl BEER S A ICHEL
T, BHEECBII22Z2HE L FOLMNETORBER
BRIz, FOEFR, SODBAFHEHRRMTIEZ ZHAAH
WAL TEFBESPEESNLMEMIIH > 72028 L,
SODFEBINFHI R TId 2 ZHE AL, &5 &g
& SN B EEARD SN, —F. APXZEIEIE R
TRZFHEEAEFEMLEZLDOD, T4 VAD EME
DBATIZRAE S N B EMAPED STz,

DEDKRENS, O 27 A VAT 2 BN E v
FFENELTHLEELTWAZ EAREBEINT,
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3a007

BFRFARATREFOERRILLF 2V ) EFA S
TANWABAT Y oy BOFREE

sARHER, HHHEFE, BHAN, MEHT, Wik
T, Rz (dEK - BRR)

WA IV ADOHEICES T 5 EERT %2 &EFENIC
FET LD, Fa7)EFL 2774 NVA (CMV) Dl
WAENTOMEIENSL _FBHEO U4 X F X FERKE
RHE /-, TNOEEMKOTT ST A PTIR, CMV
RNAIZIEEHICHEE L, YA VAEHRY Sy E, s
Y828 (CP) LIZIZIERICEM L7222 MEBeT 4
Y828 (MP) DEBDOAPERNICEI L, BY
arnru—=rIoER FRNEhORERBETFI
#ERRFME T CmRNADS Kig D F ¥ v THEICRET
LelFAFDIE R EHE Tdh HelFdELelFAGR I — K5 2
LRI R o, TOEERKRFRNLEMPOERKIK
TAS, BFRBETICL S DPMPORLEIZL B
LODEFARDL 2D, LE—F —BEFluc+lCMPH 5 \»
IZCPD5 FEBERFE (UTR) &3'UTR%E 4 D AE D
B CHERE L7-mRNAZIER L, HARKS L UOEREKD
TR TTAMIEAL, luciEHED SR LAE L
Too ZOMER, mRNAZTE Y E 2 “kifEx L 5L F
MENSLMPS5SUTR: b2k &, B X UMP,CPOIUTR
EL0L ZICHFRMRIERICIVETTAZL, 20
5’UTR £ PUTRDOFI R I M IC@ < S LS L 201
Holze 20, MPOEIRIZIFAFICKELKELTH
), elFisodFD A TR X I 5 R W REMEATRIE
SNz,

3a008

B VT 7Oy 7)Y A6bBIET D
HE f# AT

IR A, bR AETF, FAMG, HHmE?, B
wEF, EHFEA, RELI, ABER, THER
' ("4 KkE - B, 2EEARR, SRREIE K - &£ TR, 48
MBS AY V¥ — W5

Agrobacterium tumefaciens DT-DNA £ \ZfF7E 3 % 6b &
ZFiE. WEICy Sy a- VEEZ TR T 5 EET
BEBEFTHb, 6bF 37 &L, EERTFRESY V37
BLMEEALECBITTAZ L, mEEEbLEEE AT
BT ENYUHEZICBVTHLIICERTWVE, ZDZ
Lrbeby 37 BISHIBEAEICE b 5 BIZ T OEE %
EEAL(H B VIEAEEL) LTws eExoNnb, L
Ladb, COFTHRIELHBETES L) %6by 37
BOMEERHRFIZIINRTITICAD2ho TV, #2
T, INOLORFOBEFRE L VIRL FTH) HWT, 8
e % H\CobBIZTOREEMIT X BRI L 720 ZDFE—
BRE LT, 6b% X7 BOBEGEMHALREIC O W TENY
T O RBEOMED D L5 E ) DIZOVWTHRANR, 8
BEiEMALEEIZ S vV 2 v PARBHRIIBWT, BED
GALAMLE K T ODNAKEA F X A4 V L6bDRE Y /87
BNV 7257 —CBLR—9 —BIZFORBEEIIS5 25
HEIVAEL, TOER, 6bBIE Y v X7 BIZEY
ML BT b ML & AREOREEELEEF S
AT L, 6b% NI EDOCKUMICHERLET HEBHET I /B
HEIBDPEEEEALRRICUEATH LI Lol 2D
MR, MR X UBBMBICBIAERE T
50T, BEFHLET L L TOebD AT EAZMAL
BCELARESNTWAZLERLTWS,




3a009

LA A2DEY YRECLET SEEFOYA 70T L
L1 X B @A

g E, kHEE, BHIERE, FREH, REH
P2 AT, EREMTF, ILAAT, KER
B? 4 AKREFR, FAEC?, FHitwmE?, K
(HekPkE - B, PREAYE IR

W) YBRECICE T ABELEON, FOM
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