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Biosynthesis of Gibberellins—Differences in GA Biosynthesis Between Fungi and Plants and the Regulation of
Plant GA Biosynthesis

4 RPFERZ B & 4 Y Gibberella fujikuroi 3 ET A aF & L CI1926 £ ICEIRIE— 2 X W R sV Y »
(GAYIZ19584EIZA 7Y DRPIHE T H S 0EEENT- D% & o DI ITHMNTEO R E R VE L O—D LM E NI, £
DEEARBIBEIEVEBH SN TV 5720 GAIZOWTHOPETERENTEX 4 L DLFEHHIROERKD FIz,
GAHEHOEIEE L ZOMIEF% TP SunZdZ L > 04 X F X+ 55 HEtFEE L, W E 51 © D GA 4G H0RIE D LB
& EIEH IR O G A T A DICERR L 720 HEWIZATFVIY) 2] b=V VIR CTEERENE YT Z)VT
TN 2) VEEETERET Tent- 17 L AL, SN 70V - AEGIZEENSET M7 U= AP450I2 L D) GA,,
FCELEI NG, THUE2-F XV 7N VIBERIIOEALEERIC L ) 1 A7 — NI GAZHAR I TE A7 GAIZB L &
Nbe LI ARYOARFAFONMMTHFETIET 4 b7 0 L% LT3 GAEAKBEROIEEILIZ X 0 S3EH 55
ENDBZ RO LT HWENORIVE VEHOEKE—FOIT Y AT 5 2EH LT, GADEWAN THio R )V E
EBMCHEER A RT S E DL NI TE .

Gibberellin (GA), discovered in 1926 by Eiichi Kurosawa as a toxin produced by the fungus Gibberella fujikuroi that causes
elongation in rice, was recognized as one of the endogenous growth hormones in plants following its isolation from immature mung
bean seeds in 1958. However, its complete biosynthetic pathway remained elusive for a long time. Building upon the extensive
chemical knowledge accumulated in Japan regarding GA, we isolated and identified the key enzyme and its gene for GA biosynthesis
from Arabidopsis thaliana in collaboration with Professor T.P. Sun. This contributed to elucidating the diversity of GA biosynthetic
pathways and genetic regulatory mechanisms in plants and fungi. Plants convert geranyl-geranyl diphosphate, synthesized via the
methyl erythritol phosphate pathway, into ent-kaurene within chloroplasts. This is then oxidized to GA,, by cytochrome P450 enzymes
in the microsomal fraction. GA |, is subsequently oxidized into diverse GA derivatives via a cascade-type GA conversion pathway
catalyzed by 2-oxoglutarate dependent oxidases. It was revealed that light induced germination in lettuce and Arabidopsis thaliana is
induced by the activation of GA 3b-hydroxylase via phytochrome. It was also demonstrated that GA exhibits complex interactions with
other hormones in plants.

INLY) ViEHILEMEZRBHE
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Gibberellin Receptors and Chemical Probes—Toward Precise Control of Plant Growth—

TRV V(GA) Y OB - BEERGIHT 2 FEEARVELTHY, BEABEICBVWCHEELREH»H- TE
TAEDHEIZL D . GAZRBEROFER L ZIIBD L 0 FRBENT 28T, V7P VEEOBRIIRE CHERLZ. £
7RI, D FREAHEERICES il 2 R S, GABJRROHALCRESHF R BRI 27T IT=A b - ¥
PUALEM OREDEA TV 0 TNHOBRIE, HEROBEALRLIERFIAIZSRE U7z Tk far ] BB 5 —AatEo T, 4l
WARNED V7 F Ve L EEICHIET 2 LA TEOWRMEZ SR L TB Y o 1FY O R E R 5w B EEE 2 0 b
Mt S b MEHTIX. GARH - BrrfmEifEicmnhoo, ez v 2B ORZIZMN 5,

Gibberellins (GAs) are key phytohormones controlling plant growth and development, and have long been central to agricultural
innovation. The discovery of GA receptors and subsequent molecular studies have greatly deepened our understanding of GA signaling.
More recently, receptor-based sensor technologies have been established, enabling visualization of GA dynamics and the identification
of selective agonists and antagonists. These advances move beyond the classic “Green Revolution™ strategies of semi-dwarfing and
fertilizer use, opening possibilities for precise chemical modulation of hormone signaling. Such approaches should promise applications
in regulating crop growth, yield, and quality. My talk will outline recent progress in GA perception and signaling, and explore prospects
for chemical-based technologies.
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The Discovery of Brassinosteroids—From the Isolation to General Acceptance as Plant Hormones—

19794FI27 7 7 F DA D LI EIGEFH 2 b O A7 0 FHAREEGSRESNTT 7Y ) 4 Fema sz, @
3. 79V 4 FBLUZoMEALEY (BREAKR) PHYANVEY THDHZ L 2T LRI, e RlWH»5 7
T3 IA REF UAEREERRFOWHEEZRR L7z COME 1982FI27 VORIENLAAS AT U HEELT,
FEIZT7 VR AETLD BT TA By I9B3EIA Y X AT RS 6-TAF VA A AT, [FES a< I EHH
57477 ATH=VEFELLZZ 18THEIZIIRKEDT I I FUpb24-TENAY AT 0 25/ L. 29 LTHT
DBRZFER L. BRPMOE B RAFETH S 2 & ZFEH L7zo LIS, 2 OWF5E#A L BR O G B HE I o 2
B> 70 19904FICIX A AZ AT R YR T T ) T4 FICEBRENL Z L Z2M0 TREM L 72,0

=\ 1914EICY =3 F V' — VA BROESE A I T2 2 L b5 L7z, 2 O RIEBR A IRAINLEE & SR %
FoZ L oEM DI (19914F) 0 —T5, BREEERIHEH 7T > 1V = VORAAND S S0 24t L7z (19994F) .

S 512199741, AW TH o 72 2 By O A AR Tha & kb 735 % BROZHERMK LA GRERKTHD Z L
THEA L7z FMENZT 7€ N7 Y ZADBEMERED cpd (19964F) 72 6 UNilder2 (19974F) SHEEWRERAETH L Z L
DG SN2, TNEDOFERIE, BRVHWOREIZLHELY R NVES THDZ L 2iEd ERVHDIZLT,

Brassinolide, a steroid exhibiting strong plant growth activities was isolated from rape pollen in 1979. In order to determine that
brassinolide and related steroids (BRs) are plant hormones, we tried to isolate BRs from various plants. Firstly, castasterone was isolated from
chestnut insect gall in 1982. Soon later dolicholide was isolated from Dolichos lablab seed. In 1983 we isolated a number of BRs including
6-deoxocastasterone from Phaseolus vulgaris seed and typhasterol from black pine pollen. In 1987, 24-epicastasterone was isolated from
an alga. In total tens of BRs were found from various plants, giving strong evidence to show that BRs are indeed plant hormones and also
furnishing fundamental knowledge to BR biosynthesis study. In 1990, we first showed that castasterone is convertible to brassinolide.

In 1991, we found that uniconazole retards the synthesis of castasterone in pea seedlings. To support this, uniconazole was found
to inhibit the synthesis of BR and thereby retard the secondary cell wall production in Zinnia cells. Later these findings led to the
discovery of a BR-specific inhibitor brassinazole.

In 1997, we found that pea dwarf mutants /ka and /kb are BR perception and biosynthesis mutants, respectively. Concurrently,
Arabidopsis dwarf mutants cpd and det2 were found to be BR biosynthesis mutants. These findings firmly indicated that BRs are
essential growth hormones.

772/ 2704 RO TFHIVRE
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Brassinosteroid Signaling

77/ AT U4 FBR)D Y 7T IMEEEIE, A AT & RIS RIREREPEE 2 HE 2 R LTE T, £
[[5%E £ 72 BRI1IZ, —EIEEEAIO Ser/Thr ¥ F —ETH 5B Z &,V — 7 e D Joanne Chory 11 & DRFZEEIZ X -
TR ENTZ(Cell, 1997) D, AHEBRILKIH & BRAEAVEDFEH (Nature, 2003) 72 & 25T b, MY RESIEICB) 5 E
BWIIEL X nbDE R > T b,

[T FNVZE] EBATY 7P MREREICB W TEERE®R 2 FD [BEHIH] 120w Tid, oS (4K
12 & o THIEL S 7z BRAES SR Brz | 2 7R 3 28N E AR O BRER L IR F BT W e A, LY — 7 BFSET Joanne
Chory 1#i4: 5 ORFFEZIZHTE L T2 EF 512 K - T S v, a9 I3 12 88 % H [l 14 % B D i f=T- BIL1/BZR1/
BES1 IZ454) S 4172 (Cell, 2002; Dev Cell, 2002)o = 41 5 137 3000 i i {7383 % H#19° 2 bHLH RS N T-CH 5 2 & 742
EMBHL BRYZTFIRED Y AY —ERTTHDHEEZLNTWS, ZDHRIZLT > T & 72 BILI/BZR1 O AR 15 B
%2 (Nature Plant 2018, 2022), BIL1/BZR1 O #lI{#I[]F BSS1 (Plant Cell, 2015) BIL7 (Plant J., 2025) D H#fi 72 & b R4 L 72\,

In research into brassinosteroid (BR) signaling, mutant-plants have played an important role, as has biosynthesis research. The first to
be identified, BRI1, is a single transmembrane-type Ser/Thr kinase. Regarding “transcriptional control,” which plays an important role
in signaling mechanisms alongside “signal perception,” attempts have been made to search for mutants resistant to the BR biosynthesis
inhibitor Brz and to identify the causative gene. Finally, bHLH transcription factors BIL1/BZR1/BES1 have been isolated, and these
are thought to be master transcription factors for BR signaling. We will also introduce the latest findings on these regulatory factors,
such as BSS1 and BIL7.
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Strigolactones and Parasitic Weeds

A V) TF 2 b ¥ (strigolactone, SL) 1. 7 & O @A O HEE S 7z strigow)%ifiﬁrf%ﬁ(“(f) N *E?E’]‘L% (i)
A N T A I (Striga lutea) DFEFFEFRBIG 1 % /R WL EWRE & L TR S N7z. BT Tld strigol D X 9 IZABC
BR O B A% 15 |2 methylbutenolide D DEEASL / — )V T — 7 V5 E % A L CTHE A L 72 canonical SL721F CTld7e <. ABCER % #F
7272 non-canonical SL & 15 LT 5, BALEREY) D 1% 4,500 2S5 AW TH ) . ZOHTORIZHET 5 WAL
Pd, 2= — 27 AR RO FRCIEYICH AT 2 RFAMEREIE, — Ik OREY (1,000~10,00040) 12 HET 5 & &
2% (BOT~Bt %) Oy ETFE2EREL, ZOET i:tf/%qu20$uj:ﬂiﬁ'§_% o> kAR & [/ U & 9 12,
AR, B O EW s KE (28R S L5 REA IS0 L TEL L 720 RN RFAMEREAS, B2 AFHEW % 6 &
ETDEFEMEDA N T AT L, MY R EOMFEEWITFAS 5 2FEMD A+ 1N F (Orobanche, Phelipanche spp.)
Thbo TOMEFII, ME®ﬁ®ﬂﬂ%f\m£®ﬁ#% TS ND SLIFTE T CORIEH§ 2o 2D X ) HIRGFEMER
DL L SLOB DL ) EWIZOWT, BHHERZ GO TR LT 5,

Strigol, the first characterized strigolactone (SL), was isolated from cotton root exudates as the potent germination stimulant for the
root parasitic weed, Striga lutea. To date, more than 40 SLs, including both canonical and non-canonical types, have been identified,
primarily as germination stimulants for root parasitic weeds. Two major groups of root parasitic weeds, Striga (witchweeds) and
broomrapes (Orobanche and Phelipanche), both obligate parasites, depend on their host-derived SLs for their seeds to germinate.
This function of SLs, among others, however, has been developed and utilized most recently by root parasitic plants, presumably, only
60—-80 million years ago. I would like to introduce such an intriguing interaction between root parasitic weeds and host-derived SLs and
their historical background.

AMN)OAZ9 P DERREET
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Strigolactone Biosynthesis and Perception

20 ALK D NASEBEN R EN L LAY O A XFXF, T By, A5, RF2ZT7 00 HEE - TS
oo YHEA X ﬂ‘X 7O max (more axillary growth) ZZRAKDFENT 5. A0 T /) A FEEACEZED RS 237 2 Bia
PRV E v DFFEDIRIE S N7z, FARERD L OHEEETORED S max 2 BAKEIIH G2 UG R vE > 0 [4
ARERK] & T2/ E L 3EFHEEOEIE] 125 oN 5 2 AR EINZ, —H, AN TF 27 ¥ (SL)IE, E¥E

WZHERLWHEL RITTWEFEMY A DT A TOFEFRBIE & L T1966 4127 & OB A & ik S 7z, 2005412
m#% Méﬂé&iﬁ%wﬁ&ﬁﬁﬁﬂ%%wé7~nz$;7 BARM & OILEICG 54 2 EAVR S 72, 2008
T, SLAS max 2 BAK 7 & OB AR BAR D FEHT 7 5 7RIE ST W28 L WY ARV E » B 5 W IZ 2 D EA T
%%f%é k#Téﬂto;®‘%%tﬁkLT SLDEER. 5. BHmEZEOIEr—5UHERE L7z, SLAEAK

ERFIZIZIEHS IS, RIVEY L L TOSLOZHEREB L OREEMY OZHEPHL 212 E7zs —H T, SL
%ﬁ%ﬁ@®$%%maﬁ?#w%ykLT@%@@&@%%Kowfﬁé%&éﬁ%ﬁ%%@%%o&ﬁ%®@%#
SHIEICESL FC. UEATIBOWMEE LK X 2 EE %2577,

Around the end of the 20th century, mutants exhibiting excessive shoot branching were isolated and analyzed in Arabidopsis, pea,
rice, and petunia. Analysis of the Arabidopsis max (more axillary growth) mutants suggested a novel shoot branching-inhibiting
hormone derived from an oxidatively cleaved carotenoid. Strigolactone (SL) was first isolated from root exudates in 1966 as a
germination stimulant for root parasitic plant seeds. In 2005, SL was shown to be involved in the symbiotic interaction with arbuscular
mycorrhizal fungi that assist the uptake of inorganic nutrients by plants. In 2008, SL was shown to be a novel plant hormone
suggested by the mutants with excessive shoot branching, or its biosynthetic precursor. This discovery resulted in rapid progress in
SL biosynthesis, reception, and signal transduction research. The overall picture of SL biosynthesis has largely been elucidated, and
receptors for SL as a hormone, as well as those for root parasitic plants, have been identified. Researchers affiliated with this society
have contributed significantly to SL research from its early days to the present.
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The Physiological Function of Auxin—Fascinated by the 0.04-inch Experiment by Darwin and His Son in 1880—

18804E % — 7 4 Y T1E, MR ER» SHWOFEZDDTH0.04 4 ¥ FOLmEIHREN 22 L. FEICREId
% “some influence” AFIET B Z & &R L 72 ZOFAIPRED ARV E S OF —F 2 v (IAA)DFFEIZORA) BIETD
ERBEFICLTEY T 5. RIEZOLmS O THICESZEAMEDZMIT2 L W) BHRICEZ DTSN, “TAA LR
W23 o 72 TFGe AR B SR AT X 770 KRR, FEWRIVE VIZIRICR Z 28 S OIERAPNM SN DD, FOFEMEHI L
COMBRD 5720 1970-904F1F GC-MS 7 & DFEZRIIATHAM 1 L A0 FLEW O ETE L & 12, 1R
DR EBTRIEOWEM 725 720 FAlL 1986 4F Theologis i -0 b & | TAA F IS E 1 (5T PsIAA4/5 DFFFEIZHES L IAAISE D
V7L v — AUXNAA DFERIZERBL L7245, TAAIZ L 5 “IRICR Z 2 B WAEBISE " ~NOER)SIH e > Tz, Ll
O, HEMLHOIAAG [T ICEZONTRKEORGRIAAD GBS L] L) EZDEHRTH Y., LEHANT
EDININEENTEIFHLLONEEAET o TWird oz, fREH. HPLC & GC-MSZHWTHF & L CIAA X E
AAHTEIWZHDHA, FORE, DIEELH 2 mm NI IAA GRS H ) Z 205 TEICBEITA 2 & 2 IAADTF7
DOLOOWEEEL TAEH L TE 720 MWARERDFE - HLOFSE L L TOIAA L W) TR Z /R & &5, Mk
AED R VYRR E V) X0 B RICHAE L CE 2D g TIAABIEZ IR DGR D 72w,

In 1880, Darwin and his son demonstrated through meticulous experiments that the plant tip, just 0.04 inches, where sensed light
and gravity, contained “some influence” that moved downward. This discovery led to the identification of the plant hormone “auxin
(TAA)". I was fascinated by the IAA and its function. When I was a graduate student, plant hormones were known to have many visible
effects, but their true nature remained unclear. From 1970 to 1990, it was a period of great advances in elucidating their molecular
mechanisms of action. In 1986, I studied the IAA early response genes PsIAA44/5 under Dr. Theologis, which leads the discovery of the
TAA response repressor AUX/IAA. However, I became interested in the “visible and quick responses” induced by IAA. At the time,
little was known about how IAA molecules at the coleoptile tip were produced. The prevailing view was that IAA was released from
conjugated [AA stored in the seed. Upon returning to Japan, I started working to determine IAA molecule using HPLC and GC-MS.
Through direct quantification of IAA molecule, I have demonstrated that IAA synthesis occurs within 2 mm of the coleoptile tip and it
moves downward from there. In this presentation, I will also discuss why I have been focused on the simpler system, the coleoptile tip,
rather than the complex system in which IAA functions as a central regulator of plant development and differentiation.

*—F 2 VHIER CRBCSMORIREER
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Design and Utilization of Auxin Regulators and Labeled Compounds

FEHRNELY THAF —F T Vi, HIOFERESLEEREZHHT2EELRKRNTTH L, TOREAIRIE. BEH
%, EAK. LTINS L 2 REHALIC L o THFEICHIE ST b, 20114E, 4 —F 7 v (IAA) D FEE 5 A AR
& LT TAAL-YUC IS DS E S e —F . FORTHEEALICOWTIL, B k. 7 3 2 BEASHL. =257 k. B & OHikE
AL & Vo 72RO RIE D TCENIERET A L EL L EZ BN TE 2,

FNHOHTEH, IA AR BLT 2 DAOEER &, 73V BEAMRIL % i3 2 GH3IEER X, RS 2 AL %2 4H 9
FHELRIEE SNTE 72, Fr DifZE 7V — 71d. GH3 & DAO D E — DOACHR I L CHB I HRET 22 L2 6 L
L7z 5612, GH3IZ Lo THEBENDIAA-T I/ BEAMED, ILRVILLBERIZ X > THEEEIIAANEFHAESNL 2 E
ZIM L. IAA-T 3/ R AERDSIET A 2 NEH LTI R A —F v v o TiFEf] & LTHRET 22 L 2R L7,
ARIERTIE, FI DN F 0D =P ERHEL TR LF —F 2 v OEELRNEEERICOWTHENT 4,

The distribution of the plant hormone auxin (IAA) is regulated by its biosynthesis, transport, and metabolic inactivation. Although
the TAA1-YUC biosynthetic pathway was identified in 2011, the auxin inactivation have long been considered to involve multiple and
redundant routes. It was thought that oxidation by DAO enzymes and amino acid conjugation by GH3 enzymes represented the major
irreversible routes. Here, we revise this long-standing model. Our work reveals that GH3 and DAO enzymes function sequentially
within a single, unified metabolic pathway. Furthermore, we demonstrate that IAA-amino acid conjugates can be hydrolyzed back to
active IAA by ILR1/ILL-family enzymes in planta. This finding indicates that IAA-amino acid conjugates serve reversible storage form
of auxin. W will present the major auxin inactivation pathway as elucidated through chemical biology approaches.
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Biological Roles of Jasmonic Acid—The historical path toward recognizing jasmonic acid as a plant hormone—

VXYAEVHE A IE, BEDBET Y AI VOO S E LTAF VI AT VOETRES N TV WE TH 5 A
(Demole et al. 1962). 19704FE127% 5 &, JAFDAAEDEIIGEWE & L CHZESNAS X ) 127% 572, Fukuietal. (1977) %%,
JAFFEARTH 5 cucurbic acid & 7 R F ¥ T 20 HARBEWE & L CHEEL 720I12#t X . Ueda & Kato (1980) 7= 74 3 EF
WEENLBLREYREE LTI vy AEVBAFVEFRE L. 72, FIREYIC Yamane et al. (1980; 1981) (& 3 8 o> @554l
WHhLIATARHEEYE L LTHEET AL L HI12, A A THEBER LR AR AL ET 52 L 20N
L720 1980 42 5 1990 FF TN AT CIABIFRIE B HERE LR 720 Yoshihara et al. (1989) 1&. 2 A E DI
EFEWY & L CIAFHBIRD tuberonic acid & % O glucoside % HLEE L 72, Abe et al. (1990) (. JAFHOHZEFE/EH ICEH
L. JABAD I R NEEE 2 B35 2 2 MEL CI R EiELze — 05 JABEDEE, RE, fRERIEEL
ERT AP L ASEICBOWTEELREEL R L Tw5D 2 EAVRENEH SN/ (Farmer & Ryan 1990; 1992; Gundlach
etal. 1992), & 512, YU A X F X FDIAEGEE SRR IR EL TR T -\ 72fFHT 20 & TA O HEEAE R BRI BT
B WJEMEDIR STz (Fey et al. 1994; McConn & Browse 1996)o = %) L CJIAIAEM O EERE AT R &S ZIH-> Twb
ZEDIREN, WY ARNVELE L TRMENDLICE ST, AD TNV — T T o724 A OEGHRERMA T AV JAD A
PHERE DRI RE ROV THIINT Do

Jasmonic acid (JA), first identified as a methyl ester in jasmine oil (Demole et al., 1962), was recognized in the 1970s as an
endogenous regulator. Fukui et al. (1977) isolated cucurbic acid, a JA derivative, as a growth inhibitor from pumpkin seeds. Ueda &
Kato (1980) subsequently identified methyl jasmonate as a senescence factor in Artemisia. Yamane et al. (1980; 1981) isolated JA from
three higher plant species and demonstrated its unique bioactivity. Research accelerated in the late 1980s—1990s: Yoshihara et al. (1989)
isolated tuberonic acid, a JA derivative, and its glucoside as tuber-inducing factors in potato; Abe et al. (1990) focused on the tuber-
inducing activity of JAs and demonstrated that JAs disrupt cortical microtubules. JA was also found to play important roles in plant
responses to stresses such as wounding, herbivory, and pathogen attack (Farmer & Ryan, 1990; 1992; Gundlach et al., 1992). Mutant
analyses in Arabidopsis later established JA as essential for male fertility (Fey et al., 1994; McConn & Browse, 1996). Collectively,
these findings defined JA as a plant hormone. Our studies on JA functions in rice with biosynthetic mutants will also be introduced.
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Jasmonate Signaling

T AEYRJA) Y 7 FOVEEFEIR, 2007 4F 2 CON-TAZ 2B AR 2 S TSR, 7 TR OB K & (HEA TS
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Research on jasmonate (JA) signaling has advanced markedly since the discovery of the COI1-JAZ co-receptor in 2007. COI1
functions as the F-box protein of the SCF-COI1 complex, while JAZ proteins act as repressors that inhibit transcription factors such
as MYC2. The bioactive hormone JA-Ile serves as a “molecular glue” that promotes COI1-JAZ interaction, triggering ubiquitination
and proteasomal degradation of JAZ. This releases repression and activates gene expression programs controlling defense and growth.
Since then, genetic and chemical biology studies have provided a precise understanding of JA signaling.

Spatiotemporal control relies on JA-Ile metabolism. JA-Ile is rapidly inactivated by CYP94-mediated oxidation or by hydrolysis via
TAR3/ILL6. Recently, 120H-JA-Ile was identified as a “partial agonist,” indicating that JA metabolism fine-tunes signaling.

Evolutionary aspects have been investigated in Marchantia polymorpha, which uses dn-iso-OPDA instead of JA-Ile as its hormone.
Structural co-evolution of COIl accompanied this “hormonal chemical evolution,” showing that the COI1-JAZ complex was already
functional in early land plants.
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Discovery and Application of Plant Hormone Regulators
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At the root of my research is a strong admiration for the “biorational approach.” For ABA, we developed chemically stable ABA
mimics and discovered compounds like abamine, which targets the key ABA biosynthesis enzyme NCED, and other inhibitors of ABA
catabolism, contributing to plant stress tolerance research. For BR, the development of the BR biosynthesis inhibitor brassinazole (Brz)
made it possible to elucidate BR functions even in plant species where BR-deficient mutants were not available. We also contributed
to the identification of key transcription factors in BR signaling using inhibitors. For SL, we developed debranones, which are easy-
to-synthesize SL mimics. We also discovered inhibitors that covalently bind to the SL receptor, such as KK094. The discovery of
TIS108, which specifically inhibits the biosynthesis of tetracyclic SLs, opened up possibilities for controlling root parasitic weeds. We
also found that GA inhibits SL biosynthesis, a crosstalk that shows potential for mitigating the damage caused by parasitic weeds. For
KARs, we developed KK181NI1, a selective inhibitor of the KAR receptor KAI2, providing a powerful tool to distinguish between
KAR and SL signals.

My future goal is to leverage advances in structural biology and Al for rational compound design, aiming for the practical application
of new plant growth regulators and agrochemicals.
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Development of plant growth regulators and a novel biostimulant
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Plant growth regulators (PGRs) are agents designed to enhance yield and quality or reduce labor in agricultural operations by
regulating plant growth and development. Many PGRs are plant hormones or molecules that affect their metabolism or reception. At
Sumitomo Chemical Co., Ltd., we are developing and marketing PGRs globally through our U.S. subsidiary, Valent Biosciences, and in
recent years, we also began selling abscisic acid for grape coloring applications in Japan.

Meanwhile, we are also engaged in co-creation activities with Panasonic Holdings Corporation to commercialize a novel biostimulant
derived from natural sources, Novitek, which has different characteristics from conventional PGRs. Novitek mainly comprises lipids,
polysaccharides, and low-molecular-weight biomolecules derived from cyanobacterial cell surface. When diluted in water and applied
as a foliar spray, Novitek has been shown to increase crop yields and enhance heat tolerance. In fruit vegetables, it increases either fruit
number or individual fruit weight, while in leafy vegetables, it improves overall vigor, with these effects being particularly pronounced
under high-temperature conditions. As for the mechanism of action, activation of central metabolic pathways is observed within 24—72
hours after treatment, and activation of sugar metabolism and the TCA cycle has been confirmed. By utilizing these features, we aim to
provide environmentally friendly and effective agricultural solutions.

In this presentation, we will introduce examples of PGR development at Sumitomo Chemical Co., Ltd., and report on the
development history of Novitek.
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	シンポジウム-004






