GA

92

20
112

10

10



tetracyclic diterpenoid

Gibberellin
GA 70
GA GA
GA GA GA receptor
GA GA
GA GA
GA
SPY  RGA/ GAI gene family
GA
GA 70 GA
GA GA
terpenoid acid B GA
B 3B -hydroxylation GA
GA 1
1 GA9 GA20
GA4 GA1 GA
GA34 GA8
” - Ay (A=H)
Pl frerl Gl L) = B Olszewski N et al.,2002
GAz (R=OH) ———= GA, (R<OH)] ——=  GAg [R=0H)
GA3ox GAZox
GA GA
GA
GA GA
GA
GA
GA
GA
GA GA

GA



GA

GA

PHOR1 PHOTOPEROID RESPONSIVE 1

GID1 GIBBERELLIN-INSENSITIVE DWARF-1

GA INSENSITIVE  SPY SPINDLY

D1 DWARF1
SLY SLEEPY PKL PICKLE
RGA REPRESSOR OF GA1-3  GAl
INTERNODES GA
GA
GA GA
GA
(a) GA
GA
1 GA
1960
SD1
2 GA
GA
GA
GA
GA
GA
protein a -subunit
Rht
Rht
GA

GA

GA

GA

GA
GA

GA
GA
GA
D1

GA
transcriptional factor
GA
dominant-negative mutation "
’ GA

SHI

IR8

GAMYB

SHORT

GA

GA20-oxidase

GA

GTP-binding

GA

GA



(b) GA constitutive GA response slenders

GA
GA
2
o -amylase
wild-type
loss-of-function _
wild-type GA3
mutation SPY
slender mutant
RGA / GA| RGA / GA|
lkeda A et al.,
GA
2001
SLR 2
RGA / GAI GA
SLR C
GA
GA
GA SPINDLY SPY
Spy spy
GA3 A
~
spy GA GA % 80 -
c
paclobutrazol _E o0~
paclobutrazol g
SPINDLY SPY spy 2 40
paclobutrazol o
3 gal gai-l
0
S s GA
Y > 0.012 0.12 1.2 12 120
4 35S promoter
SPY GA Paclobutrazol concentration (M)
3 -3 GA
GA Spy
SPY Swain paclobutrazol 100
35S SPY
2002 SPY promoter
GUS SPY 1.2y M paclobutrazol 20
5 Swain SM et al..2001
SPY GA SPY GA



SPY SPY 6

125-
—_—
0
& 100-
e
S
e 5
=
2 = -
=
0 o] L
g RL L
[ ]
+ P e 6 SPY-GFP fusion
s & a 5 SPY::GUS protein
4 gai gal SPY SPY
GA SPY SPY
gai-spy Swain SM
gal-spy spy GA et al..2002 Swain SM et al..2002
Swain SM et
al..2001
SPY SPY O-linked GIcNAc tranferase OGT
OGT Ser Thr N-acetyl
glucosamine GIcNAc O-GIcNAc
O-GIcNAc
SPY
1 N 10 TPR motifs ttetratricopeptide repeats TPR motif a -helix
TPR motif a -helix OGT
TPR a -helix 7 TPRs
SPY
35S promoter SPY TPR
SPY 8 TPR SPY
SPY OGT TPR SPY SPY
OGT homotrimer
SPY TPR
SPY TPR GA



2 C SPY

CD1 conserved-domain
GIcNACc UDP CD2
CD2 GIcNAc

& -

L ader OIS
| Cabiy 355 ' TPR Dasmain ij

willd fype spy-J 385 TPH
8 35S promoter
SPY TPR SPY
spy-3
Tseng TS et al.,2001
OoGT
OGT SPY
SPY OoGT
OoGT SPY

Peplice Substrala

Paplide Substrats

WATA®.

TFRA Doemain

UDF

9 O-GIcNAc transferase (OGT) O-GIcNAc

Roos MD et al.,2000

OoGT
OGT

SPY RGA

N
CD1
lectin-like domain lectin
7 12 TPR motif
a -helix TPR
Roos
MD et al.,2000

-

I
. GicNAz — OH
CO0H

I GAI



GA RGA / GAIl gene family

GA RGA/ GAI
RGA / GAIl gene family rga gai
sinl ds slrl rht
1 rga gai
d8 rht SInl 10 2
GA rga
gai slrl sinl 11 rga gal
GA gai gal
GA rga gai
gal GA GA
RGA GAlI GA
gai-l GA 10 Arabidopsis wild-type
GA RGA / GAI gene family ()  gaimutant( ).
GA 12 Silverstone AL et al.,2001
11 GA Mutants.
wild-type  grd2 (GA3ox ‘/,. E:;;Tnmlz:;,'ﬂ?'m
mutant GA il biosymihesis
) Sinld (dominant *

Bioactve GAs = |Inactive Gos
dwarf) sInlc (slender)

Olszewski N et al.,2002 @A moaplor

Foda, Gl

GiA signaling
12 RGA GAl GA I

l Plant growth and desebop e r
Silverstone AL et al.,2001

RGA / GAI GRAS gene family subfamily 1N DELLA
GRAS DELLA
GA gai-1 gai-1 51 DELLA
17
RGA / GAI gene family DELLA Rht
DELLA
17 RGA /| GAI 13 2 Lz
homodimer

NLS nuclear localization signals 3 poly Thr/ Ser/ Val



4 C GFP green

fluorescent protein RGA / GAI RGA / GAIl gene family
RGA / GAI gene family
RGA / GAI gene family transcriptional factors

Wiid typefB SLR1 \DELLA,

DELLA

Itoh H et al.,2002

GA RGA / GAI gene family

RGA / GAI gene family RGA
/ GAIl gene family DELLA
GA GA RGA / GAI gene family

ubiquitin-mediated proteasome degradation GA GA
RGA / GAI gene family GA RGA / GAI gene family
14 RGA / GAI gene
family GA
Wilkd-type Gh-deficiency s Gﬂiﬂ;;;ﬁ"

— g b @ urel
5 | e o

(A redaieg GA-menEss L -misci s G e
plrnt grew plinl gresih pliat growth priani geewe
Growth Growtih Growth Growth
not repressed repressed FEAFESEad not repressed

11 e (il LR S ]
[ R T S R A Foor G e P
14 GA ’ ’ . Richards DE et
al.,2001



SPY RGA / GAI gene family

SPY GA

SPY

RGA / GAI gene family
GA
GA

spy

GA

Spy-
SPY

GA
RGA / GAIl gene family

RGA / GAI gene family

GA

GA
SPY

spy
GA
GA

RGA / GAI gene family
GA
RGA / GAI gene family

SPY OoGT

N-acetyl glucosamine Ser Thr RGA / GAIl gene
family Ser  Thr
SPY  RGA/ GAI gene family
GA SPY RGA / GAIl gene family
GA GA SPY RGA / GAl gene
family GA 15
(&) GA-deficient cell (B} Wikd-type GA-respanding cal
N Cytoplasm G Cytoplasm
£ sey i —i sy
G raceptor Pcnm-u GA '“*‘-Flnrh.; -
GAr “‘,if' . ﬁr'B.A 1
™y Tranacription L i
of A -actimihed —
e - I
Cusrsani Cipinaon in Plart Bnisgy
15 GA ,SPY GAI  RGA . Sun TP,2000
GA GA
GA GA
RGA / GAI RGA / GAI gene family
GA RGA / GAI GA GA RGA
/ GAIl gene family GA GA
GA ? ?
SPY SPY O-linked GIcNAc

transferase N-acetyl glucosamine

RGA / GAI gene family Ser  Thr



RGA / GAI gene family GA SPY

GA GA GA SPY RGA
[ GAI glycosylation RGA / GAl GA
GA SPY RGA / GAI RGA/ GAI
GA SPY  RGA/ GAI gene family
GA
GA

Eckardt NA. 2002. Foolish Seedlings and DELLA Regulators: the Functions of Rice SLR1 and
Arabidopsis RGL1 in GA Signal Transduction. Plant Cell 14,1-5.

Ikeda A, Ueguchi-Tanaka M, Sonoda Y, Kitano H, Koshioka M, Futsuhara Y, Matsuoka M, and
Yamaguchi J. 2001. slender Rice, A Constitutive Gibberellin Response Mutant, is Caused by A Null
Mutation of the SLR1 Gene, an Ortholog of the Height-regulating Gene GAI/RGA/RHT/D8. Plant Cell
13,999-1010.

Itoh H, Ueguchi-Tanaka M, Sato Y, Ashikari M, and Matsuoka M. 2002. The Gibberellin Signaling
Pathway Is Regulated by the Appearance and Disappearance of SLENDER RICEL1 in Nuclei. The
Plant Cell 14,57-70.

Olszewski N, Sun TP, and Gubler F. 2002. Gibberellin Signaling: Biosynthesis,Catabolism,and
Response Pathways. Plant Cell 14,561-S80.

Richards DE, King KE, Ait-Ali T, Harberd NP. Richards DE, King KE, Ait-Ali T, and Harberd NP. 2001.
How Gibberellin Regulates Plant Groeth and Development: a Molecular Genetic Analysis of
Gibberellin Signaling. Annu Rev Plant Physiol Plant Mol Biol 52,67-88.

Robertson M, Swain SM, Chandler PM, and Olszewski NE. 1998. Identification of a Negative
Regulator of Gibberellin Action,HvSPY, in Barley. The Plant Cell 10,995-1007.

Roos MD and Hanover JA. 2002. Structure of O-Linked GIcNAc Transferase: Mediator of
Glycan-Dependent Signaling. Biochemical and Biophysical Research Communications 271,275-
280.

Silverstone AL, Jung HS, Dill A, Kawaide H, Kamiya Y, and Sun TP. 2001. Repressing a Repressor:
Gibberellin-Induced Rapid Reduction of the RGA Protein in Arabidopsis. The Plant Cell 13,1555-
1565.

Sun TP. 2000. Gibberellin Signal Transduction. Current Opinion in Plant Biology 3,374-380.

Swain SM, Tseng TS, and Olszewski NE. 2001. Altered Expression of SPINDLY Affects Gibberellin
Response and Plant Development. Plant Physiol 126,1174-1185.

Swain SM, Tseng TS, Thornton TM, Gopalraj M, and Olszewski NE. 2002. SPINDLY is a
Nuclear-localized Repressor of Gibberellin Signal Transduction Expressed Throughout the Plant.
Plant Physiol 129,605-615.

Tseng TS, Swain SM, and Olszewski NE. 2001. Ectopic Expression of the Tetratricopeptide Repeat
Domain of SPINDLY Causes Defects in Gibberellin Response. Plant Physiol 126,1250-1258.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11340177&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11340177&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11337392&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11337392&dopt=Abstract

