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Gibberellins are plant growth hormones
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Transduction of the GA signal
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Transduction of the GA signal
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Transduction of the GA signal
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Gibberellins promote growth by overcoming DELLA-mediated
growth restraint

© P. Achard (IBMP)

GA

GAl |
RGA
RGL1 FDELLA
RGL?2
RGL3)

Growth

WT  gal-3 gal-3 gal-3 gal-3 gal-3
gai-t6  rga-12 gai-t6 gai-t6

rga-12  rga-12

rgll-1

rgl2-1

rgl34

ibmp



DELLAs belong to the GRAS family of transcriptional regulators
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DELLAs belong to the GRAS family of transcriptional regulators
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gai : GA-insensitive mutant
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The Green Revolution (1960s)
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increased crop yields but also plant height
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Increased risk of lodging (height and heavy ears)

Need to reduce height and increase stem stiffness
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The Green Revolution (1960s)
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The Green Revolution in Europe

Rht2 wheat (F. Lupton, 1964)
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wheat Rhtl, Rht2 = Arabidopsis gai
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Growth-defense trade-off

Plant growth occurs when environmental resource availability is suitable, in the absence of
which, growth must cease to prioritize defense systems.
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DELLA function enhances stress resistance
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DELLASs: integrators of environmental cues
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Molecular modes of action of DELLA repressors
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ABI3 and 5
ARR1
IDD2/GAF1

IDO3, 4, 5, 9 and
IDO10/JKD

NFE-YATS
NSP2*
BOls

BES1

bHLH 38 and 39
BZR1

o0

EGL3

EN3

FIT

Gliand 3
ML1
MYC2
NE-YCQ
PDF2
PIF3
PIF4
PIFS
RAP2.3
SPL15
SCL27

TCP14
PKL

PFDS

ASSCISIC ACID INSENSITIVE 3and 5

ARABIDOPSIS RESPONSE REGULATOR 1
INDETERMINATE DOMAIN 2/GAI-ASSCCIATED FACTOR 1
INDETERMINATE DOMAIN 3, 4, 5, 9, and 10/JACKDAW

NUCLEAR FACTOR YA 1
NODULATION SIGNALUING PATHWAY 2
BOTRYTIS SUSCEPTIBLE 1 INTERACTORs

SQUAMOSA PROMOTER BINDING PROTEIN-LIKE 9

ALCATRAZ

AUXIN RESPONSE FACTOR 6
BRI1-EMS-SUPPRESSCOR 1

BASIC HELIX LOOP HELIX PROTEN 38 and 39
BRASSINAZOLE-RESISTANT 1

CONSTANS

ENHANCER OF GLASRA 3

ETHYLENE INSENSITIVE 3

FER-LIKE IRON-DEFICIENCY INDUCED TRANSCRIPTION
FACTOR

GLABRA 1 and 3

MERISTEM LAYER 1

NUCLEAR FACTOR YC 9

PROTODERMAL FACTOR 2
PHYTOCHROME INTERACTING FACTOR 3
PHYTOCHROME INTERACTING FACTCR 4
PHYTOCHROME INTERACTING FACTOR 5
RELATED TO APETALA 2.3

SQUAMOSA PROMOTER BINDING PROTEIN-LIKE 15
SCARECROW-LIKE 27

SCARECROW-LIKE 3

TEOSINTE BRANCHED 1 (TB1), CYCLOIDEA {CYC),
PROLFERATING CELL FACTOR {PCF) 14

PICKLE
PREFOLDIN 5

B8-BOX ZINC FINGER PROTEIN 24
DWARF 14
JA ZiM-domain 1

JA ZiM-domain 9

Table 1. DELLA-Interacting Proteins {DIPs)* Control a Variety of DELLA-Regulated Growth Responses

Seed germination

Root meristem size and de-stidlation

Germination and elongation
Unknown

Rnizobial infection and fowering
Rhizobial infection

Seed germination, juvende to adult
transition, Sowering

Flowering

Fruit patteming
Hypoootyl elcngation
Hypoootyl elongation
Root ron uptake
Hypoocotyl elcngation
Flowering

Trichome developmeant
Apical hock development

Root iron uptake

Trichome daevelopment

Seed germination
Preduction of flower volaties
Seed germinaticn and flowering
Seed germination

Hypocotyl elcngation
Hypocotyl elongation

Apical hook developmant
Apical hook development
Flowering
Skotomorphogenesis

Seed germination, hypocotyl and
root elongation

Siam elongation, cell division in
apical meristem {rcot and shoot)

Skotomorophopenesis
Microtubule organization

e
Tillering
Root growth

Dafanse and growth



Future perspectives

« Dynamics of DELLA-interacting partners association
» Uncouple DELLA-mediated control of plant growth and stress resistance

« Distribution patterns of gibberellins in plants: GA movement and localization
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