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T TEET—-2Yav T
“New approaches of molecular biology to understanding plant physiology”
Organizer: Kozi Asada (Former President of JSPP, Fukuyama Univ.)

9:00 Opening address Kozi Asada
9:05 S0-1 Recent progress of plant physiology in China
Xiao-Ya Chen, Zheng-Kai Xu, Zhi-Hong Xu
(Vice President of Chinese Society of Plant Physiologists, Inst. Plant Physiol. Ecol.,
Shanghai Inst. Biol. Sci./ China)
10 : 05 S0-2  Plant calmodulin isoforms; structural and functional diversities
Moo Je Cho (President of Korean Society of Biotechnology, Gyeonsang Natl. Univ./ Korea)
11 : 05 Closing address Tatsuo Sugiyama (President of JSPP, Nagoya Univ.)
*RE (FFE R AR (C)) BLU%ERE [EBRMEES] M2 IcLs
S =4 et
RER - ZEHFEH @2HH 3H2H () 12:40~14:20 A%Y
UzEA)
12 140 REEA#HRE
BERZS
(ZHE#HE)
G0 HAHEY) & HEXIEE 620
13:00 A1 HH #— (E&EH- -HENM AR EV5-)
BERREERL D X 5 = X L
13:20 A2  FuE M1 (GRRERK - 2L - SHEYES)

YRR O BERIZZEICBIT B A + » O%E L 2 OHIHEE C BT A%

10



o0 H AN EBH R LE 00

13:40 A3 KB #F (BRELEWEIFEHZEH)
¥ N2 BT BIRGEF SR EE S RO
—ZHWm X —
Tomoya Niki, Ichiro Mitsuhara, Shigemi Seo, Norihiro Ohtsubo
and Yuko Ohashi:
Antagonistic Eeffect of Salicylic Acid and Jasmonic Acid on
the Expression of Pathogenesis-Related (PR) Protein Genes
in Wounded Mature Tobacco Leaves.
Plant Cell Physiology 39(5): 500-507 (1998)

Norihiro Ohtsubo, Ichiro Mitsuhara, Masaaki Koga, Shigemi
Seo and Yuko Ohashi:

Ethylene Promotes the Necrotic Lesion Formation and Basic
PR Gene Expression in TMV-Infected Tobacco.

Plant Cell Physiology 40 (8): 808-817 (1999)
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:/~/;J-\°:/*‘r7A1 5308 3H258H (H) 9:00~12:00 A&i%

Future Development of Arabidopsis Research

Organizer. Kiyotaka Okada (Kyoto Univ.)
Kazuo Shinozaki (RIKEN Tsukuba Inst.)

9:00 Opening address Kazuo Shinozaki
Chairperson. Kazuo Shinozaki

9:05 $1-1 Analysis of blue-light receptors using Arabidopsis multiple mutant
Tatsuya Sakai!, Takatoshi Kagawa?, Masahiro Kasahara3, Trevor Swartz3, John M.
Christies?, Winslow R. Briggs®, Masamitsu Wada?, Kiyotaka Okada!
(IRIKEN PSC, ?Natl. Inst. Basic. Biol., 3Carnegie Inst. Washington)

9:30 $1-2 Anin vivo approach for Arabidopsis as a model system for cell biology focused
on intracellular trafficking
Dae Heon Kim, Jing Bo Jin, Young Woo Kim, Sung Hoon Lee, Young A Kim,
Eul Sun Kim, Meong Ki Min, Hee Yeon Kim, Inhwan Hwang
(Dept. of Life Sci. and Center for Plant Intracellular Trafficking,
Pohang Univ. of Sci. and Tech./Korea)

10:10 S$1-3 Molecular genetic analysis of aging and senescence of Arabidopsis leaf
Hong Gil Nam, Hye Ryun Woo, Pyung Ok Lim, Ung Lee, Joon Hyun Park,
Sung Aeong Oh
(Natl. Res. Lab. for Plant Senescence, Div. of Mol. Life Sci.,
Pohang Univ. of Sci. and Tech./Korea)

Chairperson: Kiyotaka Okada

10:50 S1-4 Towards the construction of Arabidopsis full-length cDNA encyclopedia
Motoaki Sekil 2, Mari Narusaka!, Kazuko Yamaguchi-Shinozaki3, Piero Carninci¢,
Jun Kawai*, Yoshihide Hayashizaki*, Kazuo Shinozaki! ?
('Plant Genome Gr., RIKEN GSC, ?Lab. Plant Mol. Biol., RIKEN Tsukuba Inst.,
3Biol. Res. Div. JIRCAS, ‘Genome Sci. Lab., RIKEN Tsukuba Inst.)

11:15 $§1-5 Functional genomics using transposons in Arabidopsis
Sundaresan, V. (Inst. of Mol. Agrobiology,

The Natl. Univ. of Singapore/Singapore)

11:55 Closing address Kiyotaka Okada
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Light regulation of gibberellin biosynthesis
Shinjiro Yamaguchi 2, Tai-ping Sun?, Yuji Kamiya!
('RIKEN Plant Science Center, 2Dept. Botany, Duke Univ./USA)
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\

Genetic Approaches to Enhanced Stress Tolerance in Higher Plants

Organizers. Tetsuko Takabe (Nagoya Univ.)
Koh Iba (Kyushu Univ.)
(Co-sponsored by a JSPS Project “Research for Future” )

132100 Introduction Atsushi Komamine (Res. Inst. Evolut. Biol.)
Chairperson. Shizuo Yoshida (Hokkaido Univ.)
13:05 S$6-1 Establishment of gene transformation and potential of the transgenic sweetpotato

Takiko Shimada, Motoyasu Otani
(Res. Inst. Agr. Resources, Ishikawa Agr. College)

13:35 S$6-2 Possible functions of extracellular proteins in winter hardiness of plants
Keita Arakawa, Daisuke Takezawa, Chikako Kuwabara,
Katsushi Kuroda!, Shizuo Yoshida, Seizo Fujikawa!
(Inst. Low Temp. Sci., Hokkaido Univ., !Grad. Sch. Agr., Hokkaido Univ.)

Chairperson. Teruhiro Takabe (Meijo Univ.)

14 .05 $6-3 Resources for functional genomics of stress tolerance in rice
John Bennett, Hosseini Salekdeh, Anjum Arif, Latha Rangan, Evelyn Liwanag
(International Rice Research Institute/Philippines)

14 :35 $6-4 Genomics-based understanding of abiotic stress responses in plants
John C. Cushman!, Sakae Agarie!, Patricia Ayoubif, Hans J. Bohnert?,
Ray A. Bressan® Robert Burmap® Elizabeth Clark!, Mary Ann Cushman!, Michael
Deyholos?, David Galbraith?, P. Michael Hasegawa®, Shinji Kawasaki®, Hisa Koiwa?,
Shin Kore-eda!, Chris B. Michalowski®, Mika Nomura?, Rolf Prade®, Hong Wang*,
Jian-Kang Zhu*
(*Dept. Biochem., Univ. Nevada/USA; Kagawa Univ., *Dept. Biochem. and
4Dept. Plant Sci., Univ. Arizona/USA, Hort. Dept., Purdue Univ./USA,;
6Dept. Microbiol. & Mol. Genet., Oklahoma State Univ./USA)

Chairperson. Tetsuko Takabe (Nagoya Univ.)

15:05 $6-5 Genetic engineering of abiotic tolerance in plants
Teruhiro Takabe, Takashi Hibino!, Yoshito Tanaka!
(Res. Inst., Meijo Univ., 'Dept. Chem., Fac. Sci. & Tech., Meijo Univ.)

19



15:35 $6-6 Interactions between SOS3 family of calcium-binding proteins and SOS2 family of
protein kinases
Yan Guo, Ursula Halfter, Huazhong Shi, Manabu Ishitani, Jian-Kang Zhu
(Dept. Plant Sci., Univ. Arizona/USA)

20
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Metabolism and Functions of Reactive Nitrogen Oxides in Plants
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$8-1

$8-2

$8-3

$8-4

Organizers. Werner M. Kaiser (University of Wiirzburg)
Hiromichi Morikawa (Hiroshima University)
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YOA RFAFEBMANADT 274 X=2a > 5754 OVEREETEMEICE D 5 22REREO 5
[H3RAEm 2, KEFEET!, FMIH o' OJukke - 3 - 4%, 2A0FEE)

Z/NEWAS-3a 4 ¥ /87 BOFEBEIIREANOLNF
FEEF, MERE, BINEZL mlEKR ek - KES, YKk - B)

FAREMEIC BT 7) Y oRy 4 - O%E  REEREY * /o7 7u—F
WA %, Zoran Jeknic!, Raweewan Yuwansiri!, Tony H.H. Chen!, #H#K (FA4H, 'Oregon State
Univ.)

FEEI Cold shock protein (Csp) D& & AKIRBI{LIC 351 ) 5 HEE
PEEREAER L, BREAM, SHE=2 (ULEK - B, RKE - biERR)

FEIIKIRSE A T2 7 EBEMILICERT 5 18SkDMINPR Y v 87 B
FHREE, MERE, wIEKR, BIIE= (EoEmE, ek - KR, dbXkE - B)

FAT 7Ly XY NTA AT VARV L 7Yy VOREE IS % 85T 0 Bl
AL, WRERELZ, A)IREN (REEYEIRE - AR, LR

IR S ENE rbpALBIZF O 5" IERMERFER K BT 5 & ¥ /37 B DM
BILAS A, ikEs (FEK - B - 5F4&Y)

TR o -3REIFFEASRaM(LEER (FADS) OImEMKAFHFEBLHIH 2B 4 5 BIRF B RE TR O [ E
WH 15, 535 B (ukkE - # - &%)

BB DEKE I T 5 EERERESFREEY 3 v 7 & 23 BOREER
5 BEVL, = W, #E (BR) tE (BK4E - =%

fif#Et 7 ~ % (Aphanothece halophytica) DnaK:&fzTi#EA ¥ /N2 DOEREA b L Atk
HpEA, NBHEE!, HILE K&, SHARKRE, hHEEE, S5, SFEmE (BEK - BT - b,
YRR - EWE, 2EWK - B - AWER, CAHEKE - AR - AWER)

5 v OEEEIEIZ #7234 HtpG D 1% E
Hossain Md. Motarab, ffA # (BEK - #H - 5F4£EH)

TV IDBA VRSB ET AHR LB 3 v 7 RIZTF orf7.5D T
AR, fhA # (BEK -8 - 5F4Y)

BTRAB VY I AEEE (GS2) BIZFAEALLS AWM - BIRA b LR EGS2OEH
ANEFIESE, HAPEANL, M 72 Hb 22 BESKTFE SF0EE (BEK - R0, &K - BT - {b¥,
Y TR, SRt E AR - Ad R - AWEIR)

IF L v EREEF D anti-sense DNA % i\ 72 K&TH YR HEHEY) O F L & S5 M REAT
PR, PIBERX!, EERL, FELTF, ARHEL, SkE #, £i& B GUEK - £, 'BE7RSE
fiff)

UV-BE&GHC & % #%#% Chlamydomonas reinhardtii D ¥Ab#% T iEEDOHE & DNADBHFIZDOWT
X RWE, BMREE, MILEET, BR B, AEEBA, TREE B (8K B - A, SRk ¥
E)

Promoter analysis of WIPK - A tobacco wound induced MAP kinase
Yunkiam Yap, Nozomu Koizumi, Tomonobu Kusano, Hiroshi Sano (Res. & Edu. Ctr. For Genetic Information,
NAIST)

BEFEN Y NTRNF F 2 T — tpoxNIBIEFIIMEEREE L OREHBRICB VW CEYBRBET 2
EaRTR:S, FHE #3, FEgE, BHE, KEHTF2 (HEKEE - B - 04, REAYEIR,
3JST - CREST)

TMV S IC & 5 & 3 DBBIEFUSIC B W TWIPK OEHILIZ Y v A E Y BOBERICEITLTEZ S
WRRE, KIGHT (LW - 75, CREST)

T4 EREBLVEICBITALY) VY —FEURETHOTA T 7L/ VXY MNAT)FLE¥—2a vkl b

BEH

RS, FREEI, Jldb— A, BERLAE (B - £ E)
FNADOTMVIZ & 2 BEEFICHIIC, &Y 5 RIZT O BB & 4S8
KH &, AL, KILEEG, MR 2, BERRIE, E% i (RRERK - #EFHEE LY 5 -)
% /33 Rac BIE BRI FEHMAKICB T 5 PREGTHBEOZ(L
L=, AV— (ZEX - AWEF)
TrEnodDRIGBIZ T % 8 A L 7- T HERIR 7 1 — /N2 B B ARK S A RE D FRAT
AWEE, SRELL, MIREL T, Wsks, ® HAR (A - B - 4Ad1bk)
A X TRXh % BT % ¥ /332 BT B ERREI ToMV OMBERITIZOWT
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X - ]R3, ¥ST - RESTO)
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FV YA AL B0 X F R FERBRER o -SRI LERRZ T (FAD7) DSEBU#MT
JXE #, 5% B Lkt - 3 - &%)
DNAYA 2707 LA #H0ziEmcxtd 24V Y AN AZBOE=Y ) 7
Wil &2, EERC, hIBEE, FEHET, ARBGLAL, ki b2, TFEERES, WEESES, SR K
(R ATREAEEN, 2EIIRBEN, SHIEMMERRE LY 5 —)
Wity (Flaveria trinervia) 2381} 5 #AEE KT FtTAF 1 18cDNA 0 HLj & 47
hAANEL RE %2 HA ML M EEL, B Y (KRR - £, PEKK - R)
Z—F =9 7 alternative oxidase BIZF D7 I —= 7
HHFE—ER, REISH, WEBE (BKE - £
SO RFAFRTAINVEVBEET Y MY T S VAR EECGIT TERNOFERERZERE LRSI L T3
KHEBEIL, S4hET, BAkES? FithwE (BEAWEEN, &R, MHAET)
BERICBITATY AU T RAINE VEEEEROETER I
RBFmE, BATH, WAHE, KEHEE, BRET, 68 F WAFREKX - %3#)
ERNFAFFT LR TS —F A T EABOHPEANTORB L FERRIKFR I T 208
EHE—, HoETL, L (JbREE - HERIRSE, GbiEERE - EEERRELR F)
4 AFHEM OBBEA b L IR IZT H02 & NO DR)R:
INHEME, Andre T.Jagendorf!, EfEMRE?, M &, SfE%KTF (BHBAKE, '2—%2 VK, 28K - &
EHF)
MENICEY AT N TR EE L, SER SN B RINEFR (UN) (LAY DFEHT
mATFESE, BEEE, HILE (REK - k- B - BEsFEmE)
F VU UEEN Y O A X F X FRRERROBAT
FELT, ARPLL, EBHREL, PUBESE, kG 6 (ESLRSEN
ARcDNATA 2 OaT7 LA 70V 22 b VAT LEE L BIETRBERIT
REFESE, REARBED!, BHICT, EREMT, KFEFE, AH &H52 5% B2, LWELF, RHEC,
{4 KRR, FiwE (BWOKELREMN, VBKE - REAYWEIFEN, 2Rk - 8 - £9)
cDNA~Y A 7 a7 LA % Hizy BB A+ OBMETREFNT
FEARECD, KFHES, S 0812 BFCTF, EREMT, KFEFE, NH EH3, 55 ES, LK
AT, WHERE, kaREiE, HiwE (BKE - REEWERV, RBWKELRBMT, 2&R1,
KB - - &9))
B EMDOFE 7 N BEMPR-1 Y » 87 BOMBEBRNDOERE
ML, BE—#, SHEML, KEHT2 (RKE - BEEWEIFEN, ST - CREST)
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KER (BRS)

PS1RUGEHLD chl a &K A L7zchl bOT ¥ 7 F 5
ik B (R )
MR EHIZIGE L7206 bR [ IR F OB BARE)
BERE, MrAE— (BEEK - BEFEBREx
A 7% (Juncus effususL.) \[ZB1F5H 7007 4 VEHEEE | Mg-7F L ¥ — YOI HEE L BERLFHHE
BHMIL, B B, B EE, BEFLL Tz, RIS, WARRE, FHREA, ERBFE (U
RERERSY, "BERERK - £1LF, TEIRK - B, JAEK - AWERE)
REEEANIC L 2FERARME 7 0oy — 2 CBIF A7 7 1) 42007 4 VO#EKELOLEL
R, WSHB=, MlwE E#K - 3 - £Y)
277 3 FEFAYrlessERBONALEFR 1 EF{mE KM EE# D/ OV A ELDORIC & 2 #5E  Y.Chl,
MR, BRHEE, AHRTF, B M, ZFRsE, NS (B%EX - B8, 'EHPDC - t4W)
FTIRIZ & 2 A ARG RRIC BT 5K F OH
BP0 75, ASWET (EEF - ARWELE, VRBRFA - R - ISHAEYEE)
Fao) ORIR - BLEICLIMEREROBEE-BRBIILDZT I H V72 T RY — DT —
MOEXRF!, B0 152, BEMARK (B - s - Smdd, 22 - £4RmELE)
FABLFERT & b 2 0 Lb-559 D%
WL, HE SRR, REEE (REK - BEefE)
Synechocystis sp. PCC6803 HT-3#k & 1) HLBERES L 72 6 bR I RIS H.OCEERD R ) RTFF FHEE & OBk
FUSHEE
HTFIPRER:, {A£MEFZ, Himadri Pakrasi' (JEE% K - ¥, 'Washington University)
HoAbZEH DRA RO SAEERAT
kB, meEER (BT - HRET)
FLEE DBRFFAR D CFET 5 RIEVE 12kDa B H DHERE K 2 1~ DI E
BHEH, KEHZ, HEERY, E B CGREX - # - A9, ' HJEX - BT - sH4Ew)
TurT—¥rHwiT i, L8, SEHEYO3BKDa s vy BoOEEILo T
BRIZEEL, RIS, KEHWE!, b B3, EBEATE, B B (FEEK - #, FElk - BARRE
SEREIE)
AR 2R FER23kDa Y v/ 7 HONKR 7 I / BRECHI & A 4  (R¥EFRE
FHREARAR!, g T2, R, KESOEL (CRKk - B - oA, CERT - BB, CEKkE - &
iy - AL
HALFERIDIEEHEDOEE - 2446 - 7 — LA PLALEX ML AD LK
K BB, MAAsh, mEME, LA £ (ML - # - 48)
in vivo TORALF 3 T DIEHE O 5 kg
KEEML2, fEE (BR) HE? (AIE, 2RKEEWHT
HALF R 1 ONIEE % OIEEBRIC BT % PshT OBERED fFAT
KA, =S (MK - 23 £9)
JEANT VERBIE Y O X F X FICB W TETEEREICHEET S
e, PrHEE!, BEAFE (BREWK - N1 4, K&K - £88)
F 734 FEX/ L7z ApHEBEEICRIEE D2 04 X+ X nrd6 DEHT
AN B, EROD, & B, EANRE (BREWRK - N, THK - k- AGRE)
HERRATPARBE R BIHERIC X ) A SN A HRHATP ALy 722y b DR
Dirk Bald"3, BFiif#f7?, HHEAS, AR B (HIK - &IFEH, PREST, *CREST Team 13)
7z L ¥V OBFREFHICER LT I BRE
FEE=, BHLOLR, L#lE—, FEET, BEORIE (REK - BEeR%E, B|KA - ZO6)
FERMANADPHT & Fu 7+ —EHABKRIBICL A A MO iE&ETT
EEE W, BARESE, ERRE, EEUE GRKREE - £afs, [ BREWRARRK - N1 )
C4 %) maize 2 3 T @ Alternative Electron Flow
REZR, HHEM, =85, (BRERK - N1 )
FYEOIVCARIARAKRL ) —VELVE Y BANVEXY 5 — B2 BRBET AT EERA A OB, AR L Mk

W2 AR
il ¥, EHoRE, HHEE, 2E E, #mE (2R EE (RKE - EWE, (SEEXR - A IS
%)

FYEODVCATIAAKRI ) —VELE YBEANVEF VT — ¥R ERBT A2 EERA 2 OB 1. EACF 0T
EHEE, ® L i, THET, ®F L E#E (BR) E (BKE - £, TEEKRE)

WEERA ARV RARZ / — VLY VEIVEX S X — BBEFO T O E— ¥ — T
KUELF, BREEF, HEXIT, B8 5, BaEn &K - B, 'ahEKR - £Y5FIinE)
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FYEOIVHRERARL, —VEVE VEEH VKR F VT — ORI ERT
WAHEH, AFEN, HE % FaK, EFEA, R4 H, F# F RKKE- I, ZKk-E, =X
e - A k)
LA 2O RBETHENE VB VBV 5+ —+ (PPDK) DOEEMAT
Filfg—, ABXT, EREE, B {2 BHEm FIK- R, UBKE - £, &K - 29510
%)
Wi PEETE 3 Phaeodactylum tricornutum DE BN LA RICEELMBEAL - R=v 77 e FI—¥ORBREB X
cDNAZu—=>7
ERReRE, A B, WME#HA (BEFEREA - B - 1b)
AAREALAFICBITLEFERH 72 ) O RuUBPHAERT DENIZDOWT
JHBEEESE, HE B, mi BZ GRILKEE - B - AR
Y - COPENZEALIZXT T 5 RubiscolEEDIEE —rbcS 7 v F X ¥ A4 3 % Fl\ 72 fE#T —
WOl A, %% B, w B2 GRLK - B - B)
5 VEDRFERZANDIGEIZBIT S CobRAET 7 DRE]
EEEER, RSS!, FEL LA, MOEE (BHEKEK - £GRY, AHEK - B)
A% (C3HE#) DrbcSTHE—F —idbyET L (CAMEY) CTHBIFRD., BRI L FET 5 HHEE R
MR RBBIFEL 2
FpAFELN, Filfk—, THEEM, AEHET? KEZRZ=? AEEE: gREE, HERT, BE B (F
K- B, "BEBX - AP FINE, JTHEWERE, SRR - LW
CARI X ¥ (Panicum miliaceum) DT ANGFUVEBET I/ VT VA7 27— E¥BIEBEFTUE—Y —DA( 2 TOEBRE
#r

BEREE T, SRR, B 3, HEBERT, BHEM (FIK - R, &K R, &K £W5FIoE)
Spatial and temporal expression of sucrose synthase in the radish hypocotyl in relation to thickening growth
Hervé Rouhier, Hideaki Usuda (Lab. of Chemistry, Teikyo Univ., School of Medicine)
YO RFRAFIBITLRERE I OO T ANV NS EREUSODNAZ U - L ZOMB Y s HOBE
ERgE 2, AREAE, HBAERK, FILlEc, FAERE R - # - £95F)
WEGHHEARY PVICE BRI T /A F (HEBRZERHEH =9 ~13) O—EEKBOMN
BT, AIED, /D R, MR, HOEMN, RIHEF, EIRE %K B, WEHAKR)
B EEITYE 7 — % 7 Halobacterium salinarum DM BT 2 Hoxh R
Wael El-Sayed!, @HmE—2, FHERS, B UK, FENE X - £%#4%, 'Ain Shams Univ,,
Microbiol. Dept., 2HAEK - £, SHHK - BHRIF)
FO39 &)
5 v # Synechococcus PCC7942 D A1 W R F ¥ V' — LARBIC D 5 BIEFORERE L 2O EEREOHE
WEEk—, B 7, AHER, SRk, MHEE R REKK - B - B41b)
#L & B Rubrivivax gelatinosus D B BGRIZ T 27 7 A ¥ —IC& T N5 BIZTF OHERE
KEBER, KBWT, MilEE BHBE #xrXk - 2 - £Y)
KL %A B Rhodovulum sulfidophilum (2 B A IFREMHT TOREHEETFORR
EAHTH, MEHEZ, BHE=, KBER, BEEE @K - £W)
KABMEOTHRY 7T X0y vy BOBIGTFHEEC L 2BEEDHE
FTEfErR, R MBE, MIGHEL, AR B, EEEE (REK - K- 3 - £YRF)
Fk i #E M B Chlorobium tepidum FUSH.U- D Fd & O RUG & BT FE4E 6 FUG
BRI, teHhdEtE, Pierre Sétif! (]2 Kk - #F - &%, 'DBCM - CE Saclay -+ 77 ~ &)
Y& Bl Heliobacillus mobilis?® 7 = L F¥ ¥ VR L 2D HE
TIHEF S, H B, @B, SRS (MK - B - SHEY, 'BX - BF - £Y)
MEMEOREGE ST OEERF by u sy 7=y MEETFOME~DOEA L BREEHH
HE SRR, MNETEE, IBHME, kBBE REEIL KK - # - £%)
KLt %4 BB Rhodovulum sulfidophilum O EARFE T O RISH.UAE ST F + 7 10 4 O
Bafif, WMHEHED, Mg, IBEW=, kEBRE GREEZK - 3 - £1%)
7 Y EIIBVT B IE BORE O FRE
FHERIF, B 78, NBER, Bkl MEE R REKE - B - s41k)
BT AN E VBRVE X2 =Yo7 - ML 2 EOBILNBEDORID Y — 7y FThH 5
HEM—, ERiEE, SHEE 2 GUERK - ARBERE, ' EEKE - B, @Ik - 1)
Enhanced stress-tolerance of transgenic tobacco plants that express a human dehydroascorbate reductase gene
Sun-Mee Choi!, Suk-Yoon Kwon, Haeng-Soon Lee, Yong-Mok Park!, Sang-Soo Kwak (Plant Cell Biotech. Lab.,
Korea Res. Inst. Biosci. & Biotech. (KRIBB), Korea, Dept. Biol., Chongju Univ., Korea)
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Differencial responses of transgenic tobacco plants that express both SOD and APX in chloroplasts to various stresses
Yu-Jeong Jeong!, Suk-Yoon Kwon, Haeng-Soon Lee, Jae-Wook Bang!, Sang-Soo Kwak (Plant Cell Biotech.
Lab., Korea Res. Inst. Biosci. & Biotech. (KRIBB), Korea, !Dept. Biol., Chungnam Natl. Univ., Korea)
A¥ v NVEPREEC L 5 7 0 L S MO LEEOBIE
IR, HRHEES, ARG (BEFRRSE - #H)
BE CO MMM I BT AIRIEBEEARSY PIVICRIZTCOERE & &t E
FiE B, EEES, SHER BESNML - £h)
HintE 7 @M Synechocystis sp. PCC6803 12 B} 5 BilS &
FREF, HFERETF, BEFHRE, AWBsE EBENE (ETX - 8- e
il - JEA b L AT & BRI ORI MR 42 HE
TRESEM, BMAR (RK - Fes - Soomtda)
Synechocystis sp. PCC6803 12 313 5 Ycf33 DHERERAT
AEHET, EFERE, Dt EBENE ETK - &8 - £a)
Synechocystis sp. PCC6803 D% 5 KE T CORIZTFHIRE-DNA~YA 707 LA ZHNWT—
HEHEF, AEE! FEK - - 5F4EW, K - %3E - 4£9)
¥ T /237 7Y T Synechocystis PCC6803 BInFREIBEMRDEABEI T =45 1 ¥ 7|2 & 5 KBEEIFENT
AL, WANEE? DNIIRES, BEMAEK (B - ik - SmEds, 210K - %3 - 4, 38Kk 4
YaFInEEL s 5 —)
7INFETroTarrun 7 1) FETEERETFOLIC L 2 BHEGIE
SASKE, BR #, LK B, KEEE (LEKK - B - AR, HERK - B - £PEE)
#%# Pandorina morum\Z 835 75 A b ¥ 7 = ¥ DI X B BB
FAEE, PHEH, SVEZEH, HFWSCA GRIEK - B - 49, "JHK - E - &%)
Z ~ # Synechosystis PCC6803 M #i ¢t ABC transporter & Z D HIHIZE b 5 #EET
SEHEH, JNEEAF, Himadri B. Pakrasi, /MII&%, Maitrayee Bhattacharyya-Pakrasi! (&K - &¥5-F
&+t~ % —, "Washington Univ.)

k&r (B&i)

Synechocystis sp. PCC6803D I ¥V — )V - YAFIWVFALI) VY F (3FVFHF T 40)
BhE—, EAFE, ExME (HRERK - £Y, TEERK, AKX - #F)
BEHEWICBITA s 0T o MUH L FOERESR
R B, WOBER?2, Ra#t!, ® BHE, GHHIS, BFFL, TRz (86X - B, "SRR
K- HL%E, "WREERERK - Biz41L, STUNBERES)
Y v aw IA Y (Citrus unshiuMare.) BT 527007 1 5 —EBEFORBEOHEMN
R OEE, RAEL, SHMB, BFFLL, TIZ?, B B (BEBRERK - £1b%, N BERERY,
THIEK - B)
IF VB L7270y 3) — (Brassicaoleraceal.) {EEICBIFAH LW oo 7 1 VB EY
EE5EL, HHFEE, WTHEE, SHEMC, ® HEL TkZ, B B (BB - 8, JuUNBERER
%, *EFERK - 410
FALFER DI B 5 SQDG Dkl
BH &, BAR, MERE, AR, M5Bk GRREX - &4, "B/KA - FrEs - SREa)
FEROMBPBIZIC BT AR 7 7 F VNI ) o — )L Ok
FKEEM, 3t B, Zoltan Gombos, FfIH & (Jukhks - # - &#))
RAT 774 INT)wa— ) (PG) b5 T #EEICHED S
Zoltan Gombos, Zsuzsanna Varkonyi, #KEFEM !, HIRHE?2, Laszlo Kovacs, IETTHIRES, i %2, fIH
76! (Inst. PL Biol., Biol. Res. C., Hungarian Acad. Sci., JukBz - B - &%), 24 Kkbke - ¥ - 8, SFEK - #
F - AEW)
EEEEALEE PS T O F35# 185 @ Dual-mode CW & Pulse EPRIZ & 2 Ff 52
BEHEZ!, WG, =R (%K - B - W, 2B - PDC - t4EW)
TERBRERERGEEEE — 2 505 VA IVIRBLORE —
/NEFESEE (BERFPDC - Se4# 1)
B EERAR O RFE LRSI & 2 BB ERAFE O EIE
T 3 (B HEEAHE=TH, BRANERE-/7 )24 (BEEHR))
FoL NIVOBEWERERME (Arabidopsis) (281 2 EEHREEFR33KDa ¥ » /37 BRIZT (psbO) DER
RS, FHEEAHR, EE B, EROh, BEARE, EEXE EEK - AafE, 1 EREmRAK - N
14)
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PsbK D% I 2 7 HAKRIZ BT B FFAEERAL O MRAT
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PSI—1% 32 HiIRILER 2EEEO_BRMBICVETH D
InigE #, WmREE GEK - 83 - &%)
#7282 7 1) 7 Synechococcus elongatus D/ 7=y b % 27327 EPS 11 — T DFEEEREHT
EHHEF, EE G, MAEE RK - 838 - &£Y)
KA FUVATTODIEEEDOLEME L S EOHE : ZEE) ~ELOXE
=&, MERERT, KEEM, B, Rwmm, £REE, LA R® (Bl - # - 4489)
D1 % v /32 & EDHis272 2 BF % Synechocystis sp. PCC6803 25 £ #k D HEEEREAT
SREHALY, (LEBHEAY, EEEATTL: (CRILKRE - BAREEE, 2REILK - B - £Y)
Synechcystis 680312813 % D1 % ¥ 237 ERiERED C KiiEEH 55 D YIWTHHE — 2 BRREYIWT o 1T fE: —
MRIESE, WARRF, EBEAT (RKA - £WHF, RILX - 2 - £9)
T b u L6/ fRAEBROEREICE DD 0 X F X FHFHRERK
RS, IWHFHZ, ERYD, BEARE (BRERK - N1 )
Z7xVFFYrE72V FF¥ Y —NADP BITEEESE SO A%
EHERR, MAIEE, BHR4E, FRET, BEEE (RK - &8H)
HALFE R 1 OBEFZEMRE DI % Arabidopsis nrd5 D AT
T, dbERHEt, R B, ENARE (BREWK - NA 4, 15K - BE - )
5 N I EEFARTL EEIRUZ & B ndhC-J- KA R U Y BIEROER & 2 DN
EARES, EE H, ARG, EEE AR - EaRlE, 1 SRERAR - N1 %)
—FILEFE (NO) 12X 2 F AN ~ BRALRUS O #H]
B, G (HERK - #)
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4 2FED—HIZ B} 5 ribulose-1.5-bisphosphate carboxylase/oxygenase DEHIZEE) (x4 5 E R FEAT
AAMET, B R, wi BEZ ALK - B)
Z v # Synechococcus PCC7942 RuBisCO Ol A i& A L= il 5
ERER, JEM 28, AKEE, EmiT, Smtert, MEE 2 (KKK - 2 - ISHAEL
7 v BEOHCOs REBh 25 R EAE T O cis Tl IR O AT
o g, MRER (BHEKRE - AGRE)
7 > # Synechocystis PCC6803 (317 5 i\ BN & ARV BRI M %2 7R 3 COHU b JA A béhE
TILHERR, ScHEH, K #%, AaronKaplan!, /MNIRE (&K - A5 FInEsEL Y ¥ —, The
Hebrew Univ.)
Source-limit IKEEIZ B 1F % ¥ < 1 E D source-sink € 7 VI DA BB B & UBERIEHE OB
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THTF, HE RN M BB, R EN? ORKRE - R, 2K - A4
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B ENLTHR T 7 F Y REARER L KF v 2 VHEH AR EL AR D CO BRI IC B X128
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HHEREICBIL2A Ma< 8 YN EO5HE—TEEBEEICL 5 7V 8 I EEEE DR LR O fiAT —
AHEE, REKE, BoLt, ®E &, o B2 ek - B - o4ER) -
7 7 3 FEF ADBNFRIZRE R K
A, Gulnara I Hasanova (B7K% - HALRHR - 4 BLA:FEHT)
An eukaryotic phosphoglycolate phosphatase from Chlamydomonas
Tarlan G. Mamedov, Kensaku Suzuki, Kenji Miura!, Ken-ichi Kucho' and Hideya Fukuzawa (Plant Eco-
Physiol. Lab., Tohoku Natl. Agric. Exper. Station, 'Lab. of Plant Mol. Biol., Kyoto Univ.)
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TESEAT
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AT A FORERIRED ¥ 1 F 3 7 21251 2 IR RKEH:
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K EE, MM, FlE %2 oKk - B8 - AWRlte, SRAR, 24Kk - 3 - YE)
7uu ) — A% KL FREEBHEREEBME Roseiflexus castenholzii' HLO8 R D UG H LA
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Low-temperature stress inhibits repair of photodamaged photosystem II in Synechocystis
S. I. Allakhverdiev and N. Murata (National Institute for Basic Biology)
Temperature effects on photosynthetic Oz exchange and Rubisco carbamylation in tobacco
Hiromi Nakano, Murray R. Badger, T. John Andrews, Susanne von Caemmerer (Molecular Plant Physiology
Group, Research School of Biological Sciences, The Australian National University, Australia)
FEALEI A b L AR BN OF T 34 FEREE 7 A I VE VBRIV X2 ¥ —EOBREROLE
FAAIM, WAEET: BETE, S)IHET, A)IZES, BEFE KL (G - SR, GEk - & -
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77 3 FEFRICBIT 2R D LK EREFROMSGIC X 2 BHIH
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REITIFETFTRADINE FF vy RVEFF VY —EOEURBABBICB T2 L y0k#l
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1% %, &M, fREEMISE, Mohamed Anwar Hossain!, =£85A?, MEEE?, EHE Y BHENE
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W T 3E)
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TUYEANE YA 7 VRE OGS TS
HEHEE, S 5, AKE, RE M, MHEFR, = R GEKER - 8%, 'R - iB41k)
22o0¥0 7 ARV E FERBRBROEE
BART, THER, EHHE= @A H - EPRE, UK KBEEV Y -)
7ynF¥=Irosurrun7 1) FRIEERRETFONREGREFREIC L % BHHFE
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IxN¥—%ik - ERRH (B5S)
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®EF, RICE, MRS, AN S, WIE HELO M EEL (RK B, TEK B, R¥E
EWEIFRTZEAT, ‘HK - BE - EdfFE)

¥4 XZBIT D 2HEDOPEPCEET O 7 OE— ¥ —RIT & 216 2 HI#H§ 2EER T OFESHR
RIEIC!, SRE—?, AR F, R HLS, M EEN (ORK - BE - B, REAWEIRIERT, SEK -
Kt - A aFke)

4 FMBIZBIT BT AT X ERBEE O & BB
FPEFEEORER!, HWMEHZE!, BIMEE, Wamirt: (e - B - R4 aEE, 28AF - PSC)

A AEEEDO—FEIZBITEYA P UNEI T VY I 2 EREBEEOEMRE O] RS
NEEIRY, EREREE?, (LAMATYY (CEAbRRE - 2 - oAR, 2EdeK - EARF, 3R - PSC)

AFCBIFBET VEZTLNT v AR— ¥ — DOBEBERRHT
BEHE #%, tEsE, AHET, WEaT, WHES (BAEHBRRFEED S TISENEL > & —, 1#IbKEE -
B’ DH A GFE)

Bl S R E SR O S R E E R T OB L BB
FElfE—2, B (RITE - 95 F4HE, *BRERK - N1 F)

AR U RE SR TE S KR I S A7 T ) 1 B0 B RS RER IS5 6 & o8y B O fRAT
EtEEM, HAE (RBKKE - B - B35 T4 aHY)

IV aTHRRLIC BT AEERRITCEEE L X 7 u— A G KEE R ORI
EE—RE, RGB!, SE GRALKRE - B - B3, R - BEE - EWAE)

IV YV IHBRRTEERFEIIED S TUE— 5 — DM
SPRIE, HAEFE, BARESE, £F5F (WK B YREs)
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B!, HMEZ! (53 SDNARF, 250KEE - Eaft, SHEK - BE)
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VA FF =y - I —ERBIETICA LN S mRNALEMRD B EHIH OBFZE
FEHET, KEAHE, KEEE, FEESL, BZHN ¥, A 8 (Jbkk - B - IsH446)
Study of cystathionine 7 -synthase mRNA stability in Arabidopsis callus and tobacco BY2 suspension cultures
Ingrid Lambein, Yukako Chiba, Tatsuo Kanno, Hitoshi Onouchi, Satoshi Naito (Grad. Sch. Agr., Hokkaido
Univ.)
bavxv;:y7vu4x+f+%mwtvz&%i:yr>y77fﬁﬁ%u&6némmmiiﬁ®ﬁaﬁ
TR O fRAT
SORIRTE, HHSER, TEAETF, BZW ¥, WE B (LK - B - sH4a)
VAIFAZ Yy -Y S —¥mRNAREWIES-TF/ VW AFFZVIBELT 74— Ay ZHlEIEh B
BN ¥, BHBTF, AIEE, KEAH, THEHET, A 1 tKk - B - SREG)
EFEREILBITATAINVYE VEEOAESH - BAEICHS T 2BERET OHEE
Hifkz, 4 !, EaMT, BRHEAE! EKR - £WEEF, ' BERBE, 2HEK - BRER)
EERETEHT 5 cDNADKEFHT
S W, HARZ, HTEMYE, AR, BHEE, A BB (BER, HEK - £DER, 23748
H-HxTFY)
Characterization and functional expression of myo-inositol-1-phosphate synthase cDNA from sesame (Sesamum

indicum L.) seeds
Un-Ho Jin, Jin-Woo Lee, Bong-Ho Lee!, Chung-Han Chung (Div. of Biotech., Fac. of Life. Res., Dong-A Univ.,
Korea, 'Nat. Crop Exp. Station., Korea)

I8 5 > 3 Synechococcus elongatusFNRD 7 4 a ¥ ) Fus 4 v L DBEAKL, 7us7—¥IZLB5HIcon

T
FIEIEN, REWAF, MNREE, MHEBUER (SRX - 38 - 4£9)

Synechocystis sp. PCC6803 34 BE§~ 4 hemolysin D& &

g ¥, AHEFEE, & VE, RERE REX - £PRE, FEEER - IEES)

7 ¥ Synechocystis sp. PCC6803 D ssDNAKE A B S IZHFET A 7074 v FF—¥ e ZD) VELY V37 D4

(L2E R fRAT
SR8, Bl % RERILK-B)

NI OB LERENTCTIORERR L 2OBE
HOER!, KSR, HHEW?, RELEL? (MEMK - BEF, UMK - B - I54)

TR A B % 5 O Green Fluorescence Protein (GFP), 3 -glucuronidase (GUS) # > 782 B O
wHH»0 !, BE A, ILaEmeTe, RILER!, M g (KR - B oAk, 2EIEKEE - B - BH
Ha#H4E, SPRESTO - JST)

BT BT ) IVNKRAT T FINML I S b= NT v h =5 57 BORHFIZONWT
Levan Darjania!, —#fE#2 w2, MAEE? HILIEEE? GuyA. Thompson, Jr.! (17 FH A K -
MR, HtiEEKREE - HIRERSE)

Ty TREBEEAEOR) 72 ) —VE X =¥ T4 IHFA AOFH L iFHAL
BrkHEZ, H—F, SIRFR, 58, EAFE, NEEHE (BHK - B - SHED)

Synechocystis sp. PCC6803 13 &EFIZANKF /K VY T T)ka— VEgELET S
HFARILSE, (EEim, WAL OREEKR - 46 - B4

vuARXFXFDI Ay P 7 RBERIRIRES REEE CDNAD 7 U — = > 7 & Z ORERERRAT
TEHHE, fIH T Okt - # - £9)

A RFXF DT T AT FRIEE ) RBERERIZOWTON%R
MHEER, KEHEE, fH x Oukk - 8 - £Y)

U XFAFICHLET S 2 OOMREARRERIZBI S 3 DDOMGDG & HEERD&E
S —EB, Delphine Brun!, Eric Maréchal!, Maryse A. Block!, #H #, BH#t, Jacques Joyard,
EEE R, KHZZ HIK - - E&ET - 4162 27 24, ICNRS/CEA, Grenoble, France)

RF 2 =7 DIEDTEHREHC B 1) B HERGE DA%

A I0EE, FHE—BR, ILEAKE, 4HEZ, BHEAL, HE & sEE-E, K&z GRLK -
Be - AeapEET, "MK - B - A)

MR b TILY b FF—ETAVFLLDOT v F L ABRETFEAL 2REEED L CEBER~OE
AN FRE - SINER] BRI - B - BZ)

UL XFRAFSFRBELVER LN VAR Y DsT L A Y b OFEATMFEE
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INTFEOBBBEONVF v, 4V 7Ty b VEREFNEOHREN
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%< & ¥ 0 Alliinase BIZF 70 € — ¥ IO E - HEREMET
EWEF, B OB, KERE, b B8 (W) BRH
W7~/ —VRECBIT BT 7Ny 7)) 7 AEE BT AK-6bDHERE
A, Ivan Galis, FELTE BKHEKR, S£PER, EWIFEN)
27 VIR O ZRAHIC BT 5% E
WA, RIEHIA, HHFE—ER, TFARMZ? Miloslav Greksak®, MBAR=* (LKA - £WHF, 2EM
K - ##E, SInst. Animal Biochem. Genetics, Slovak Acad. Sci., *& & EK)
U4 XFRAFOCAF T CREREER BT O BB & #ET
KEARHE!, HBH 2 CKEAFKEE - B - ke, KBNS F 34 = 0 RBF)
FIAFBETORESHEDE L LTOT =/ — VLAY & iEERER DA K
EIEE K, AAEE (UNEK - —&EF)
Cloning and expression of Nicotiana glutinosa ornithine decarboxylase having both L-ornithine and L-lysine
decarboxylase activity
Yong Sun Lee, Young Dong Cho (Dept. of Biochemistry, College of Sci., Yonsei Univ., Korea)
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ANVET 2 YREBROELZLZ-HEOA XA TVY I VEBERKEEESE (GAD) D5 T
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REPAEEL?, EAEMRAT, REMGL, ARPR, S R, BEOIEE!, BHEEE?, MEE— (RAXE -
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Function and distribution of FNR and ferredoxin isoforms in maize
G. Hanke, Y. Onda, Y. Ariga, C. Bowsher!, M. Emes!, T. Hase (Inst. Prot. Res., Osaka Univ., 'Univ.
Manchester)
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SREAEWREFN, KK - EGFE)
M7 # Emiliania huxleyi\Z 3} % iR R TOEER D AFHL & Bt AT
BAEC, HEEE (UK - £
RmalidV) v 774 Y =2 FORKERLEXF ) T—HE¥TH5
MHEZ, $HAMRE?,, HPZE? hEHE (BT - EKE, 2ERRE - 5 FER)
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WHARES, BEECz, FERMA—, KR 8 (BHH - £YHF)
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NN FYY - ARICHRESRY) LA TV EERT ABEER Y NI O
FMFLe, MPFERE, DMRBRETF, EKREIT, SRER, LIEsE, o B2 (CEBE, KR - £
BT - &5/
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HHEL, REmE (F3F - AR, ' WEERERKR)
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Camellia irrawadiensis * & ® TCS #[Fl & {z 7 @ B
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= > ¥~ Phenylalanine ammonia-lyase {5+ DEEREH K F & L € O MybME#{E T DT
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Isozymes of superoxide dismutase in Heliobacillus mobilis
Wanwipa Ittarat, Hidehiro Sakurai (Dept. of Pure and Applied Physics, Grad. Sch. of Science and
Engineering, Waseda Univ.)
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HOG pathway dependent regulation of AGPZ, an yeast carnitine transporter
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?Agrigenomics, Canada)
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SO0-1

RECENT PROGRESS OF PLANT PHYSIOLOGY IN CHINA
Xiao-Ya CHEN, Zheng-Kai XU and Zhi-Hong XU
Inst. Plant Physiol. Ecol., Shanghai Inst. Biol. Sci., Chinese
Acad. Sci., 300 Fenglin Road, Shanghai 200032, P. R. China

China is the biggest country in the world in terms of population and
1.6 billion will populate by 2030. Previous achievement in breeding of
new cultivars, such as the hybrid rice, has substantially increased the
crop production. However, further development of plant biotechnology
is required to keep pace with population and economy growth. What
behind plant biotechnology is basic research including plant physiology.
A recent meeting of Chinese plant physiologists showed that a
significant research was conducted at molecular level. Here, recent
progress by Chinese plant physiologists and the impacts of plant
physiology and molecular biology on agriculture are discussed. One of
authors (XYC) and his group are interested in plant secondary
terpenoid biosynthesis. Cotton plants accumulate sesquiterpene
aldehydes, including gossypol. The (+)-d-cadinene synthase (CAD), a
sesquiterpene cyclase, is encoded by a complex gene family. On the
basis of sequence similarities, the genes can be grouped into CAD1-C
and -A. Southern blotting analysis of the diploid G. arboreum genome
revealed several copies of genes in CAD1-C, and one copy in CAD1-A.
In parallel with accumulation of sesquiterpene aldehydes, CAD1 genes
are expressed. cDNAs encoding two P450 monooxygenases have been
cloned, and they exhibited the same expression pattern as (+)-d-
cadinene synthase. After expression in Saccharomyces cerevisiae,
one of the P450s catalyzed hydroxylation of (+)-d-cadinene. This
P450 is placed in a new subfamily as CYP706B1, and the first
member of the family for which a function has been determined.

S0-2

PLANT CALMODULIN ISOFORMS: STRUCTURAL AND
FUNCTIONAL DIVERSITIES
Moo Je CHQ Plant Mol. Biol. Biotech.Res.Center, Gyeongsang
Natl.Univ., Chinju 660-702, Korea

Ca2+acts as a second messenger in many of the diverse range of
signal transduction pathways. A variety of external stimuli induce
increase in cytosolic Ca2+with different amplitude and frequency. This
phenomenon raises fundamental questions regarding how the variety of
stimulus specific Ca2+signals can be decoded to transduce to the
downstream elements in the signaling cascade. Recent work in our lab
has pointed to potential role for calmodulin (CaM) isoforms in the
control of Ca?+-signal specificity which exhibit different Ca2+binding
affinity, and Ca2+ does effect on target enzyme activation. The
presence of protein kinase and phosphatases with different Ca2+
activation kinetics could allow differential decoding of stimulus-
specific pattern of oscillation in cytosolic Ca2+into a range of
physiological responses. Many protein kinases and phosphatases show
Ca2+/CaM-dependent activation. Moreover, several CaM isoforms
regulate target enzymes reciprocally. A CaM isoform isolated from
soybean (ScaM1) activate a Ca?+/CaM-depoendent protein
phosphatase, calcineurin, and NAD kinase, while another soybean CaM
isoform (SCaM4) serves as a competitive antagonists of these
activation. The reciprocal was true for nitric oxide synthase (NOS).
The reciprocal regulation exhibited by these isoforms suggest that
their differential expression may allow for a bifurcation in a Ca?+/CaM
signal transduction pathway, allowing selective activation and
inhibition of particular sets of CaM target enzymes and producing
alteration in cellular function.
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Analysis of blue-light receptors using Arabidopsis
multiple mutant.

Tatsuya Sakai!, Takatoshi Kagawa?, Masahiro Kasahara3, Trevor
Swartz3, John M. Christies3, Winslow R. Briggs3, Masamitsu Wada?,
Kiyotaka Okada! (RIKEN, PSC, 2Natio. Inst. Basic. Biol., 3Carnegie
Inst., Washington)

To identify a novel blue-light receptor, in addition to
Cryptochromel, Cryptochrome2 and Phototropin (NPH1),
in Arabidopsis, we examined a biochemical property of a
NPH1 homolog, NPL1, as a blue light receptor, and
observed a phenotype of the NPL1 knockout line.

NPL1 has two LOV domains and a Ser/Thr kinase
domain as well as NPH1. Those LOV domains showed a
binding activity to a blue-light absorbing chromophore,
flavin mononucleotide (FMN), and NPL1 showed an
autophosphorylation activity by blue-light irradiation in
vitro. By an analysis of the NPL1 knockout line, we
indicated that NPL1 regulates a chloroplast relocation
induced by blue-light irradiation. We will report a further

analysis using a nphlnpll double mutant.

S1-2

An in vivo approach for Arabidopsis as a model system for
cell biology focused on intracellular trafficking

Dae Heon Kim, Jing Bo Jin, Young Woo Kim, Sung Hoon Lee,
Young A Kim, Eul Sun Kim, Meong Ki Min, Hee Yeon Kim,
Inhwan Hwang (Department of Life Science and Center for
Plant Intracellular Trafficking, Pohang University of Science and
Technology, Pohang, 790-784, Korea)

Compared to animal cells, research on cell biology is far behind
in plant cells. Recently we have been heavily concentrated on
the establishment of a novel system, we call it cellular genetics,
by which we could study the intracellular trafficking in plant cells.
Instead of using whole plants we established a protoplast
system, as an equivalent to the animal cell lines, where we can
study intracellular trafficking at the cell level. In the protoplasts,
we can introduce and express transiently genes that have been
mutated by a variety of ways such as dominant negative,
dominant positive, deletion, and point mutations, and examine
phenotypes of the mutations, the effect of these mutations on
the intracellular trafficking, under a microscope. The
phenotypes are visualized by reporter proteins that are either
GFP or RFP fusion proteins. For this purpose, a large number
(over 30) of in vivo reporter proteins that can be used as either
cargo proteins of trafficking or marker proteins for organelles
were generated as GFP or RFP fusion proteins. At the
presentation we will show some examples of our studies using
this in vivo approach: trafficking of PI(3)P, functional difference
between Arf isoforms, the involvement of Rhal (a Rab5
homolog) in vacuolar trafficking, ADL6 in the vacuolar trafficking,
ArfGAP in trafficking of H+-ATPase, two step trafficking of
chitinase to the storage vacuole.
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Molecular genetic analysis of aging and senescence of
Arabidopsis Leaf
Hong Gil Nam, Hye Ryun Woo, Pyung Ok Lim, Ung Lee,
Joon Hyun Park, Sung Aeong Oh (National Research
Laboratory for Plant Senescence, Division of Molecular Life
Sciences, PohangUniversity of Science and Technology,
Pohang, Kyungbuk, Korea)

Senescence is a sequence of biochemical and physiolgical

events that lead to death of a cell, organ, or whole organism.

Senescence is now clearly regarded as a genetically
determined and evolutionarily acquired developmental process
comprising the final stages of development. However, in spite
of the biological and practical importance, genetic mechanism
of senescence has been very limited.

We have isolated several senescence-delayed mutants
from T-DNA insertion lines and chemical mutagenized lines.
In the case of ore4 and ore9 senescence-delayed mutants,
the mutated genes were identified. The recent progress on
charagcterization of senescence-delayed mutants and
identification of the mutated genes will be reported. Also
possible regulatory mechanism of plant leaf senescence by
these genes will be discussed.

We are also screening senescence-delayed mutant from
activation tagging mutant pools, which will be useful in
identifying negative regulators of senescence. By screening
approximately 5000 individual activation tagging families at T2
generation, we isolated two delayed senescence mutants.
These mutations showed dominant segregation pattern and
cosegregated with the inserted T-DNA. Although we in
progress in cloning the responsible genes, the result shows
that activation tagging approach is a feasible approach in
identifying genes that regulate senescence.

S1-4

TOWARDS THE CONSTRUCTION OF ARABIDOPSIS FULL-LENGTH cDNA
ENCYCLOPEDIA

Motoaki SEKI1:2, Mari NARUSAKA!, Kazuko YAMAGUCHI-SHINOZAKI3 Piero
CARNINCI4,Jun KAWAI4, Yoshihide HAYASHIZAKI4 and Kazuo SHINOZAKI1:2,
1plant Genome Gr.,RIKEN GSC,2Lab. Plant Mol. Biol,RIKEN Tsukuba

InsL,3Biol. Res.Div. JIRCAS,4Genome Sci. Lab.,RIKEN Tsukuba Inst.

Full-length cDNAs are essential for functional analysis of plant genes. Using the
biotinylated CAP trapper method, we constructed full-length cDNA libraries from
Arabidopsis plants. Until now, we obtained 40,077 3'-ESTs. The 3'-end ESTs
could be clustered into 14,889 non-redundant groups.We will construct
normalized or subtracted full-length cONA libraries and isolate ca. 15,000
independent full-length cDNA groups.

We also prepared a full-length ¢cDNA microarray using ca. 1,300 full-length
Arabidopsis cDNAs to identify drought- and cold-inducible genes, and target
genes of DREB1A/CBF3. In total, 44 and 19 cDNAs for drought- and cold-
inducible genes were isolated, respectively; 30 and 10 of which were novel
stress-inducible genes. Twelve stress-inducible genes were identified as target
stress-inducible genes of DREB1A, and 6 of them were novel. Eleven
DREB1A target genes whose genomic sequences have been registered
contained DRE or DRE-related CCGAC core motif in their promoter regions.
These results show that our full-length cDNA microarray is a useful material to
analyze the expression pattern of Arabidopsis genes under drought and cold
stresses, to identify target genes of stress-related transcription factors, and to
identify potential cis-acting DNA elements by combining the expression data with
the genomic sequence data. Now we are identifying more stress-inducible genes
and target genes of transcription factors using the cDNA microarray containing
ca. 7,500 full-length cDNA groups.
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FUNCTIONAL
ARABIDOPSIS
Sundaresan,V. (Institute of Molecular Agrobiology, The National
University of Singapore, 1 Research Link, Singapore 117604. e-mail:

GENOMICS USING TRANSPOSONS IN

Arabidopsis thaliana will be the first plant whose genome will be
sequenced, with the completion scheduled for the end of 2000.
Currently, for over 90% of the estimated 25,000 Arabidopsis genes, the
biological functions are unknown. The application. of insertional
mutagenesis is an attractive approach for functional genomics, because
it minimizes the number of required steps to link a sequenced gene to
its function. We have used transposon insertional mutagenesis to
generate over 20,000 gene trap and enhancer trap insertions distributed
throughout the Arabidopsis genome (1). Nearly 25% of the gene trap
insertions and 50% of the enhancer trap insertions resuit in gene
disruptions with reporter gene expression. The flanking sequences from
over 7000 independent insertions have been generated to make an
FST (Flanking Sequence Tag) database, making it possible to perform
computer searches for knock-outs of genes of interest. A preliminary
version of the FST database has been released on the web (2). We
anticipate that this approach will become a routine component of
reverse genetics strategies to decipher gene functions in Arabidopsis.
We have been using the above system in both forward and reverse
genetics approaches to identify genes that are involved in plant
reproduction. In this manner genes that are required for the processes
of sporogenesis (3), gametogenesis (4), and early embryogenesis have
been characterized.

Sundaresan, V et al. 1995. Genes and Development 9:1797-1810.
Parinov, S. et al. 1999.The Plant Cell 11:2263-2270.

Yang, W.C. et al. 1999. Genes and Development 13:2108-2117
Yang, W.C. and Sundaresan, V. 2000. Current Opinion in Plant
Biology 3:53-57
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Light regulation of gibberellin biosynthesis
Shinjiro Yamaguchi'?, Tai-ping Sun®, Yuji Kamiya'
'RIKEN Plant Science Center, Hirosawa 2-1, Wako-shi,
JAPAN 2Dept. Botany, Duke University, USA

Some of the gibberellin (GA) deficient dwarf mutants of
Arabidopsis, gal, ga2 and ga3, can not germinate without
GAs. Arabidopsis seed germination is regulated by GA
through phytochrome (PHY). PHYB is the major PHY
controlling seed germination in response to R and FR
shortly after the start of imbibition. Final step of GA
biosynthesis is catalyzed by GA 3 8-hydroxylase, which
catalyzes the conversion of inactive precursor GA, to
active GA,. In germinating seeds, at least two genes for
GA 3B-hydroxylase, GA4 and GA4H, are expressed with
different temporal patterns of mRNA accumulation. Their
accumulation is elevated by a brief R treatment, which can
be reversed by FR. Both GA4 and GA4H genes are
expressed at cortical cells in germinating seeds by in situ
hybridization. GAI gene encodes ent-copalyldiphosphate
synthase, which catalyzes the early step of GA
biosynthesis. GAl-promoter-intron-GUS is strongly
expressed in shoot meristem and provasculature. The
expression pattern of GA ! is different from those of GA4
and GA4H. These results suggest that there may be a
transport of GA intermediate in germinating seeds during
biosynthesis of active GAs. Present data suggest that ent-
kaurene may be the intermediate transported between
different cell types.
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ESTABLISHMENT OF GENE TRANSFORMATION
AND POTENTIAL OF THE TRANSGENIC
SWEETPOTATO

Takiko SHIMADA, Motoyasu OTANI; Res.Inst.Agr.
Resources, Ishikawa Agr.College, Ishikawa 921-8836

Sweetpotato (Ipomoea batatas) ranks seventh among
food crops in annual production in the world and is one of
the most important crops to secure a staple food supply
and to solve the global environmental problems in 21st
century. However, the conventional breeding program
based on sexual hybridization of sweetpotato has not been
developed well because of its sterility and cross
incompatibility. The application of the molecular genetic
techniques would contribute to enhance the novel
potentials of sweetpotato:

Recently, we have established an efficient and
genotype-independent method for embryogenic callus
production from meristem tissues. These embryogenic
calli have been utilized as suitable target materials for
Agrobacterium-mediated transformation of sweetpotato.
We have introduced some agronomically important genes
by using our transformation system; they are a fatty acid
desaturase gene for the low temperature tolerance,
granule bond starch synthase (GBSS) gene for the
modification of starch structure, etc. We describe
characteristics of the transgenic plants and the possibility
of transgenic sweetpotato.

S6-2

POSSIBLE FUNCTIONS OF EXTRACELLULAR
PROTEINS IN WINTER HARDINESS OF PLANTS
Keita ARAKAWA, Daisuke TAKEZAWA, Chikako
KUWABARA, Katsushi KURODA 1, Shizuo
YOSHIDA, Seizo FUIIKAWA1; Inst. Low Temp.
Sci., Hokkaido Univ., Sapporo 060-0819, 1 Grad. Sch.
Agr., Hokkaido Univ., Sapporo 060-8589

Physiological changes in the apoplast during cold
acclimation may influence on the adaptation mechanisms
to winter stresses in overwintering plants. In xylem of
birch, seasonal changes in cell wall properties are related
to the freezing behavior of xylem ray parenchyma cells.
A partial elution of cell wall proteins by acidic solution
lowered the ability of supercooling of xylem ray
parenchyma cells. Three major proteins named WCWPs
(winter-induced cell wall proteins) in the eluant were
similar to the PR protein. In winter wheat, apoplastic
protein composition also changed during cold
acclimation. WAS-3a, a cold-induced apoplastic
protein, was characterized as a thaumatin-like protein
with antifungal activity. In this symposium, we will
discuss the possible functions of these cold-induced
extracellular proteins in the winter survival mechanism
of plants.
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RESOURCES FOR FUNCTIONAL GENOMICS OF STRESS
TOLERANCE IN RICE

John Bennett, Hosseini Salekdeh, Anjum Arif, Latha Rangan
and Evelyn Liwanag

International Rice Research Institute, MCPO Box 3127,

1271 Makati City, Philippines

Drought and salinity are two of the major abiotic stresses
encountered by rice. High-yielding cultivars are usually sensitive
to these stresses during crop establishment, vegetative growth
and reproduction, while tolerant cultivars tend to be low-yielding.
Breeders are interested in developing efficient methods of
combining high yield with stress tolerance. The physical
mapping and sequencing of the rice genome open up
opportunities for increased efficiency in breeding through the
use of functional genomics. IRRI is developing various
resources to support functional genomic studies on stress
tolerance, inciuding special germplasm, double-stranded cDNA
populations, BAC libraries, and capacities in microarray
analysis, proteomics and precise phenotyping. The germplasm
resources include deletion mutants, near-isogenic introgression
lines, advanced backcross lines, doubled haploid and
recombinant inbred populations. Phenotyping capacity includes
not only physiological and biochemical measurements but also
use of multi-location field evaluation, calibrated by realistic
greenhouse simulations. The application of proteomics has led
to the identification of proteins that indicate whether specific
tissues like leaves and panicles are experiencing reversible or
irreversible strains. Sequence data from mass spectrometry,
combined with probing of ds-cDNA populations, allow isolation
of the corresponding genes.

S6-4

GENOMICS-BASED UNDERSTANDING OF ABIOTIC STRESS
RESPONSES IN PLANTS.

! Sakae AGARIE', Patricia AYOUBT®, Hans J.
BOHNERT®, Ray A. BRESSAN® Robert BURMAP® Elizabeth
CLARK!, Mary Ann CUSHMAN', Michael DEYHOLOS®, David
GALBRAITH', P. Michael HASEGAWA®, Shinji KAWASAKP,
Hisa KOIWA*, Shin KORE-EDA!, Chris B. MICHALOWSKP,
I\din[sz‘ NOMURA?, Rolf PRADE®, Hong WANG*, and Jian-Kang
VA
'Dept Biochem., Univ. Nevada, Reno NV 89557, USA; Kagawa
Univ., Facu Agri., 2393 Miki, Kita Kagawa, 761-0795, Japan; *Dept
Biochem. and “Dept. Plant Sci., Univ. Arizona, Tucson, AZ 85721,
USA, *Hort. Dept., Purdue Univ., West Lafayette, IN 47907, USA,;
“Dept. Microbiol. & Mole. Genet., Oklahoma State Univ., Stillwater,
OK 74078, USA.

Using genomics approaches we can comprehensively examine gene
expression changes that occur in response to drought and salinity
stress: two major causes of agricultural productivity losses. Large-
scale expressed sequence tag (EST) sequencing from stressed
organisms and microarray analysis reveals novel and unknown genes
with stress-related functions and unveils dynamic and extensive
temporal changes in the transcriptome during stress adaptation.
Comparative analysis of stress-regulated genes common to
cyanobacteria, fungi, algae and higher plants identifies gene
orthologs with conserved function throughout evolution. Integration
of results from EST-based gene discovery, gene expression profiling,
species comparisons, and mutant analysis provides a wealth of new
information about ubiquitous cellular responses to salinity and
drought stress and unique regulatory adaptations in multicellular
species.
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GENETIC ENGINEERING OF ABIOTIC
TOLERANCE IN PLANTS

Teruhiro TAKRABE, Takashi  HIBINO!,
Yoshito TANAKAI, Res. 1Inst., Meijo

Univ., Nagoya 468—8502, 1Dept. Chem.,
Fac. Sci. & Tech., Meijo Univ., Nagoya
468-8502

Accumulation of salts in irrigated
soil are primary factors depressing
yield in crop production. Organisms
that thrive in hypersaline environments
possess specific mechanisms to adjust
their internal osmotic status. One
such mechanism is the ability to
accumulate low molecular weight organic
compatible solutes such as sugars, some
amino acids and quarternary ammonium
compounds. Second is the exclusion of
Na* ion from the sodium sensitive sites
which has been proposed as a function
of an Nat+/H* antiporter. Third is the
quenching system of active oxygen
species. To explore the potential role
of these factors, we have constructed
the various kinds of transgenic plants
wchich could overeproduce heat shock
protein (DnaK), glycine betaine, SOD,
catalase, glutamine synthetase, and
Na+/H* antiporter. Salt and high
temperature tolerance of these
transgenic plants were examined.
Protective roles of these factors were
obtained. Recent progress and the next
challenge will be discussed.

S6-6

INTERACTIONS BETWEEN SOS3 FAMILY OF CALCIUM-
BINDING PROTEINS AND SOS2 FAMILY OF PROTEIN KINASES

Yan GUO, Ursula HALFTER, Huazhong SHI, Manabu ISHITANI, Jian-
Kang ZHU Dept Plant Sci., Univ. Arizona, Tucson, AZ 85721

In Arabidopsis thaliana, the Salt Overly Sensitive 2 (SOS2) and Salt
Overly Sensitive 3 (SOS3) genes are required for intracellular Na+ and
K+ homeostasis. Mutations in these genes cause Na+ and K+ imbalance
and render plants more sensitive toward growth inhibition by high Na+
and low K+ environments. SOS3 is a myristoylated calcium-bindin
protein that maybe a sensor for cytosolic calcium signals elicited by salt
stress. SOS2 encodes a serine/threonine protein kinase. SOS2 interacts
with SOS3 in the yeast two-hybrid system and in vitro binding assays.
An outcome of SOS3 binding to SOS2 is that SOS2 tgrotein kinase
activity is activated. Double mutant sis indicates that SOS2 and
SOS3 function in the same pathway, and SOS2 is epistatic to SOS3.
Therefore, SOS3 and SOS2 define a novel regulatory pathway important
for the control of intracellular ion homeostasis in plants. Salt stress u
regulation of SOS1, which encodes a plasma membrane Na+/H+
antlg)orper, is partly under control of the SOS3/SOS2 pathway. SOS2-
SOS3 interaction is mediated through the regulatory domain of SOS2.
We have recentl{ delimited within the SOS2 regulatory domain, a 21
amino acid motif (desi as the FISL motif) that is both necessary
and sufficient for bi to SOS3. On the SOS3 side, no discrete
motif could be identified that is sufficient for mediating the interaction
with SOS2. It appears that the central EF-hand as well as the N-terminal
and C-terminal regions of SOS3 is required for binding to SOS2.
Database searches revealed a large family of SOS2-like protein kinases
(des_lgnated as PKS or protein kinase S) that appear to contain the FISL
motif. For seven of the Arabidopsis PKS proteins predicted from
genomic sequences, their cDNAs were clone£ and their steady state
transcript levels were analyzed with respect to salt stress regulation.
Using a yeast two-hybrid system, we tested whether these PKS proteins
might interact with SOS3 or one of the six SOS3-like calcium-bindin;
mms that we have cloned. Specific interactions were detect

veen members of the SOS2 family of protein kinases and SOS3
family of calcium-binding proteins. These results suggest that the SOS2
family of protein kinases are regulated by calcium, and that they interact
with certain members of the SOS3 family of calcium sensors to form
distinctive protein kinase complexes.
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S8-1
REGULATION OF NITRATE REDUCTASE-
DEPENDENT NO PRODUCTION

Werner M. KAISER, Peter ROCKEL'; Lehrstuhl fiir
Molekulare  Pflanzenphysiologie —und  Biophysik,
University of Wiirzburg, 'Forschungszentrum Jiilich,
Institut fiir Chemie der belasteten Atmosphére, Germany

NO production by purified nitrate reductase (NR), by
crude leaf extracts and by intact leaves or plants was
followed by chemoluminescens detection in the gas |
phase. NR produced NO from saturating NADH and
nitrite at about 1% of its nitrate reducing capacity. That
NO production had a Km (nitrite) of 100 pM, and was
competitively inhibited by nitrate (Ki 50 pM).
Modulation of NR by reversible protein phosphorylation
and 14-3-3-binding also modulated NO production rates,
both in vitro and in leaves. Nitrite reductase-deficient
tobacco mutants accumulated nitrite and emitted NO at
rates up to 400 fold higher than WT. Thus, in vivo, NO
production rates depend on NR activity, on nitrate and on
nitrite concentrations in the cytosol.

S8-2

NITRIC OXIDE PRODUCTION CATALYZED BY
NITRATE REDUCTASE: AN ALTERNATIVE
PATHWAY FOR NO PRODUCTION IN PLANTS
Hideo YAMASAKI; Fac. Sci., Univ. Ryukyus, Nishihara,
Okinawa 903-0213

Nitric oxide (NO) has long been appreciated as an air
pollutant produced through human activities. ~After the
discovery of the enzymatic production of NO in animal
cells, our view of NO has been drastically changed from
a harmful pollutant to an important signal messenger of
living organisms. In contrast to our accumulating
knowledge on functions of NO in animal systems,
however, little is known in plant systems. Although
many reports in the literature have suggested that plant
cells posses an NO synthase (NOS) functionally similar
to the mammalian one, neither a gene or a protein of a
plant NOS has been conclusively isolated to date. Here,
I show evidence that nitrate reductase (NR) is an enzyme
responsible for producing NO in plant cells. NR is a
key enzyme of assimilatory nitrogen metabolism which
normally catalyzes reduction of nitrate to nitrite using
NAD(P)H. When the normal product nitrite is supplied
as a substrate, NR rapidly produces NO in vivo as well
as in vitro. Thus, it is now clear that plant cells contain
a nitrite-dependent NO production pathway that can be
distinguished from the L-arginine-dependent one.

Yamasaki, H. et. al (1999) Trends Plant Sci. 4, 128
Yamasaki, H. & Sakihama, Y. (2000) FEBS Lert. 468, 89
Yamasaki, H. (2000) Phil. Trans. R. Soc. Lond. B 355, 1477
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NITRIC OXIDE - A NEW PLAYER IN PLANT
DEFENSE RESPONSES

Joerg DURNER; Institute of Biochemical Plant
Pathology, GSF - National Research Center for
Environment and Health, D-85764 Oberschleissheim
(Munich), Germany

Recently, nitric oxide (NO), the versatile and powerful
effector of animal redox-regulated signaling and immune
responses, was shown to mediate plant defense
responses against pathogens. While NO is a byproduct
of many cellular reactions and a natural constituent of
living cells, its diverse activities, including redox signaling,
have been explored principally in animals. Much
research has focused on NO's role in innate immunity
where it acts both as a weapon and as a true intra- and
intercellular ~signaling molecule. Strikingly, the
involvement of NO in plant disease resistance was
demonstrated. Plant cells treated with elicitors respond
with a strong increase of intracellular NO, reminiscent of
the oxidative burst during hypersensitive response
reactions. NO appears to play important functions in
programmed host cell death, a mechanism which restricts
growth and spreading of the pathogen, and in activation
of genes that encode defense proteins such as antifungal
enzymes. Moreover, several critical players in animal
NO signaling such as cyclic GMP and cyclic ADP ribose
are also operative in plant defense responses, suggesting
ancient origins of biological NO signaling.
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METABOLISM OF NITROGEN OXIDES IN PLANTS-
FORMATION OF UN COMPOUNDS AND N,0O
Hiromichi MORIKAWA, Misa TAKAHASHI,
Yoshifumi KAWAMURA; Department of Mathematical
and Life Sciences, Graduate School of Science,
Hiroshima University, Higashi-Hiroshima 739-8526,
Japan

We have been studying the metabolism of NO, in plants.
We have found that about 30% of the total nitrogen of
NO, taken up in plant leaves is converted to unidentified
nitrogen (UN) that is not recoverable by the Kjeldahl
method. All of the plant species studied to date such as
Arabidopsis, tobacco, Rhododendron and Pittosporum
had such UN-bearing compounds. Chemical analysis
strongly suggested that more than 10 percentage points
of total NO,-nitrogen is recovered in the fractions of
aromatic nitro-compounds and N-nitroso-ones, which are
known to be unrecoverable by the Kjeldahl method.
Based on GC-MS analysis, we also have found that
aseptically grown tobacco plants emit '*N-labeled nitrous
oxide in response to fumigation with '’N-labeled
nitrogen dioxide. These results will be presented and
discussed in relation to the metabolism and function of
reactive nitrogen oxides in plants.
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MOLECULAR GENETIC AND BIOCHEMICAL EVIDENCE
FOR A CONIFERALDEHYDE 5-HYDROXYLASE/5-HYDRO-
XYCONIFERALDEHYDE O-METHYLTRANSFERASE
MEDIATED PATHWAY FOR SYRINGYL MONOLIGNOL
BIOSYNTHESIS IN AGIOSPERM DICOTS

Vincent L. Chiang

Plant Biotech. Res. Center, Michigan Tech. Univ., Michigan, USA

A paradigm which investigators in the field of lignin research
have always adhered to is that the regulation of syringyl and
guaiacyl lignin composition in angiosperms occurs at ferulate 5
hydroxylation step. But, we discovered that the diversion of
guaiacyl monolignol intermediates into syringyl types may take
place at coniferaldehyde mediated by coniferaldehyde 5-hydro-
xylase (CAIdSH). Furthermore, coniferaldehyde completely
inhibits ferulate S5-hydroxylation and that CAId5H reaction
product 5-hydroxyconiferaldehyde is the best substrate for
caffeate O-methyltransferase (COMT). These established for the
first time that COMT is in fact a 5-hydroxyconiferaldehyde O-
methyltransferase (AldOMT), and that 5-hydroxyconiferaldehyde
is both the preferred AIdOMT substrate for the formation of
sinapaldehyde and an inhibitor of caffeate and 5-hydroxyferulate
methylation. Conferaldehyde-mediated inhibition of ferulate 5
hydroxylation and S5-hydroxyconiferaldehyde-induced elimina-
tion of caffeate and 5-hydroxyferulate methylation were also
detected in reactions with plant xylem proteins from various
angiosperms. Take together, our results provide conclusive
evidence for the presence of a CAId5H/AIdOMT-catalyzed
coniferaldehyde 5-hydroxylation/methylation pathway that directs
syringyl monolignol biosynthesis in angiosperms.
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