





251

494

242

467

504

233

250

340

215

385

215

340

225

225

450

225

225

CREST-

334

5,620




CREST

12






NOx










C a2+ C a2+

AtMID1A
AtMid1A
Caz* (1) AtMid1A Caz*
(2) AtMid1A
Caz* (3) AtMid1A
Caz* (4) AtMid1A
Ca2+
AtMid1A-GFP AtMid1A
Ca2+ Ca2+
AtMid1A
AtMid1A-GUS
AtMid1A
AtMID1A AtMID1B
OsMID1  NtMID1A NtMID1B



FT FD
FT

FT

C a2+

Midl

OsMid1
Ca* OsTpcl
|__|'
FD
FT
|__|'
TFL1
20
TFL2 TFL2
FzP
LAX LAX HLH

LAX

FT

FT

FT



kai

KaiC
kai

Kai KaiC
KaiA KaiC KaiB

24 Kai

KaiC
KaiC
24
KaiC
?

(QTL) QTL QTL

QTL



QTL

163
in vivo
@]
o EST
cDNA
O
SNP

DNA

cDNA
14

40cM

M

EST

cDNA

EST

DNA



(e]

2002

DBE

SSlla

AGPase
DBE ISA
BEIIb ISA1
BEIlIb

10

SS

SSlla

PUL

ADP
BE

ISA1



Mb

11

DNA

25-D 2

Mb



vitro

12

ABA



Ids2 2
IDE1 IDE2
O
O
16%
BN (TN) (RN)
(IN) TN 1/3 RN IN
(UN )
UN UN
o UN
H-NMR 'H-'HCOSY MASS
UN 50%
21,2,3
o compound B 4-nitro -<carotene NO:2

UN

13



(safety) (quality)
(pollution)

ASa

UN
(taste)

(AS)

OASA1D

OASA2

14

UN

AU



BY-2

(TMV) RNA - TMV RNA
RNA
TMV RNA
BY-2 TMV
RNA T™MV
RNA
RNA
Nod factor

Ljsym71

15



o

(@]

(@]

o

CASTOR
CASTOR

Ljsym86

CASTOR/POLLUX

BF
BF

RNA

CRES-T

CRES-T

Branching Factor (BF)

8 g

16

POLLUX
9920
6 0.2ng
EI-MS UV 1H-NMR
CRES-T



invitro invivo

Sorting Receptor of Arabidopsis thaliana)

1991

Vacuolar Processing Enzyme

VPE
VPE

1/3

17

PAC

in situ

AtVSR (Vacuolar

21

VPE

VPE



(PAO)

COz2

18



CREST-

Know How

Death Valley

19



20



Death Valley

21



22



12
13
14

N~
Nl o]« - ™
N|o|~ t|w|o|~|o N T || o

Ao || — N 2
~
o | Nlo|[YN[Q|[N|o|~lo|~|R[ad|w]|m]| R o x| N
o|ld|I~|d5|ld|~r[s|w]|o|Q|w|s|wv|Y[vw]|o|~
—l
<
325%BM02617283H02Q
g |@|s|lelg|la|~r|lo|lo|la|t|oc|oo|x|e||&
N[N |w|d|o|a|a|=a|[o]| = = o|la S5
dlolt|H|le|lolelg|ld|la|le|lw|(v|fa]lo|~]|o|8
A|lw|o|R[~|d|o|d|d|o|w|o|la|lo|w|[a]|F|2
o ©
o | | x]|e|o t|lo|lo| —|o|d
ClN|A|[d|s|o|a|la|®(q|q]|S[qd]|T|N[a|N]F
N|a| ||| d|o|m|o|a|o|lo|d|a|a]a]B
o ™ <
—l — -




Tada, T., Ohmori, M., and lida, H.
Molecular dissection of the hydrophobic segments H3 and H4 of the yeast
ca’* channel component Mid1.
J. Biol. Chem. 278, 9647-9654 (2003).
AtMid1A  AtMidlB
Midl
Midl H3 H4
20 23

AtMidlA  AtMid1B

Hashimoto, K., Saito, M., Matsuoka, H., lida, K., and lida, H.
Functional analysis of a rice putative voltage-dependent Ca* channel,
0sTPC1, expressed in yeast cells lacking its homologous gene CCH1.
Plant Cell Physiol. 45, 496-500 (2004)

AtMID1A AtMID1B

OsMID1
OsMid1 VDCC
0sTPC1
OsTpcl VDCC
VDCC
0sTpcl VDCC AtMid1A
AtMid1B

Qi, Z., Kishigami, A., Nakagawa, Y., lida, H., and Sokabe, M.
A mechanosensitive anion channel inArabidopsis thalianamesophyll cells.
Plant Cell Physiol. 45, 1704-1708 (2004)



eisuke Komatsu, Masahiko Maekawa, Shin Ujiie, Yuzuki Satake, Hironobu
Okamoto, lkuyo Furutani, Ko Shimamoto and Junko Kyozuka

LAX and SPA - major regulators of shoot branching in rice.

Proc. Natl. Acad. Sci. USA 100: 11765-11770 (2003)

LAX LAX

Mai Komatsu, Atsushi Chujo, Ko Shimamoto and Junko Kyozuka

FRIZZY PANICLE is required to prevent the formation of axillary meristems
and to establish floral meristem identity in rice spikelets.

Development 130: 3841-3850 (2003)

fzp FzP FzP

FzP

Takada, S., and Goto, K.

TERMINAL FLOWER2, an Arabidopsis Homolog of HETEROCHROMATIN PROTEINZ,
Counteracts the Activation of FLOWERING LOCUS T by CONSTANS in the
Vascular Tissues of Leaves to Regulate Flowering Time.

Plant Cell 15: 2856-2865 (2003)
tfl2 TFL2 FT
TFL2



Kitayama Y., H. lwasaki, T. Nishiwaki and T. Kondo.
KaiB functions as an attenuator of KaiC phosphorylation in the
cyanobacterial circadian clock system.
EMBO J 22:. 2127-2134, (2003)
KaiA  KaiC
KaiB
Kai KaiC

Nakahira Y, Katayama M, Miyashita H, Kutsuna S, Hideo Iwasaki H, Oyama T ,
Kondo T.
Global gene repression by KaiC as a master process of prokaryotic circadian

system.
Proc. Natl. Acad. Sci. (2004) 101:881-5.
KaiC KaiC
kaiBC
kaiBC

Tomita, J, Nakajima M,Kondo T and lwasaki H.
No transcription-translation feedback in circadian rhythm of KaiC
phosphorylation.
Science in press (2004)
KaiC
24

KaiC

Patrik Jones, Tomofumi Manabe, Motoko Awazuhara and Kazuki Saito
A new member of plant CS-lyases ? A cystine lyase from Arabidopsis
thaliana.
J. Biol. Chem., 278: 10291-10296 (2003)

cystine lyase



Masami Yokota Hirai, Mitsuru Yano, Dayan B. Goodenowe, Shigehiko Kanaya,

Tomoko Kimura, Motoko Awazuhara, Masanori Arita, Toru Fujiwara and Kazuki
Saito

Integration of transcriptomics and metabolomics for understanding of global
responses to nutritional stresses in Arabidopsis thaliana.

Proc. Natl. Acad. Sci. USA, 101: 10205-10210 (2004)

Helen Jenkins, Nigel Hardy, Manfred Beckmann, John Draper, AileenR. Smith,
Janet Taylor, Oliver Fiehn, Royston Goodacre, Raoul Bino, Robert Hall,
Joachim Kopka, Geoffrey A. Lane, B. Markus Lange, Jang R. Liu, Pedro Mendes,
Basil J. Nikolau, Stephen G. Oliver, Norman W. Paton, Ute Roessner-Tunali,
Kazuki Saito, Jorn Smedsgaard, Lloyd W. Sumner, Trevor Wang, Sean Walsh,
Eve Syrkin Wurtele, and Douglas B. Kell

A proposed framework for the description of plant metabolomics experiments

and their results.
Nature Biotech., in press (2004)

(LK. Hori, T. Kobayashi, A. Shimizu, K. Sato, K. Takeda and S. Kawasaki.
Efficient construction of high-density linkage map and its application toQTL

analysis in barley.
Theor. Appl. Genet. 107: 806-813. 2003.

AFLP 1,000



(2)Z. Zhao, J. Ma, K. Sato, K. Takeda.
Differential Al resistance and citrate secretion in barley (Hordeum vulgare
L.).
Planta 217: 794-800. 2003.

21

(3)Kikuchi, S., Taketa, S., Ichii, M. and Kawasaki, S.
Efficient fine mapping of the naked caryopsis gene (nud) by HEGS (High
efficiency genome scnanning)/AFLP in barley.
Theoretical and Applied Genetics 108: 73-78. 2003.

™ nud

(1) Nakamura Y.
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OsYSL2 is a rice metal-nicotianamine transporter that is regulated by iron
and expressed in the phloem.

Plant Journal, 39: 415-424 (2004)

0OsYSL2
OsYSL

OsYSL2 0sYSL2

0sYSL2

(2) Kobayashi T, Nakayama Y, Nakanishi-ltai R, Nakanishi H, Yoshihara T, Mori

10



S, Nishizawa N K.

Identification of novel cis-acting elements, IDE1 and IDE2, of the barley IDS2
gene promoter conferring iron-deficiency-inducible, root-specific expression
in heterogeneous tobacco plants.

Plant Journal, 36:780-793. (2003)
lds2

2 IDE1 IDE2

IDE1

(3) Takahashi M, Terada Y, Nakai I, Nakanishi H, Yoshimura H, Mori S, Nishizawa
N K.
The Role of Nicotianamine in the Intracellular Delivery of Metals and Plant
Reproductive Development.
Plant Cell, 15: 1263-1280. (2003)

Formation of unidentified nitrogen in plants: an implication for a novel
nitrogen metabolism.
Planta 219, 14-22 (2004)

UN

11



UN
UN NO

(2)Attempted reduction of 1,2,3-thiadiazole-4-carboxylates with samarium/iodine
in methanol. Unexpected ring enlargement to 1,2,5-trithiepan- 4,6
-dicarboxylates.
Org. Biomol. Chem. 2, 2870-2873 (2004)
UN

(3)Three distinct Arabidopsis hemoglobins exhibit peroxidase-like activity and
differentially mediate nitrite-dependent protein nitration.

FEBS Lett. 572, 27-32 (2004)

(AtGLB1)

AtGLB1
UN

(1) Kanno, T., K. Kasai, Y. lkejiri-Kanno, K. Wakasa & Y. Tozawa.
In vitro reconstitution of rice anthranilate synthase:distinct funtional
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