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Gibberellins are plant growth hormones
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Transduction of the GA signal

Plant growth

DELLA



GID1

GA

DELLA

SLY1

Plant growth

DELLA
+GA

GA receptor

Davière and Achard, Mol Plant (2015)

Transduction of the GA signal



GID1

GA

ubDELLA

SCF complex

SLY1

CUL1

RBX1

E2

ub

SKP1

Plant growth

DELLA
+GA

GA receptor

Davière and Achard, Mol Plant (2015)

Transduction of the GA signal



ubDELLA

26S proteasomeGID1

GA

ubDELLA

SCF complex

SLY1

CUL1

RBX1

E2

ub

SKP1 ub

ub

Protein
degradation

ub

ub

ub

Plant growth

DELLA
+GA

GA receptor

Davière and Achard, Mol Plant (2015)

Transduction of the GA signal



Growth

GAI

RGA

RGL1

RGL2

RGL3

GA

Gibberellins promote growth by overcoming DELLA-mediated

growth restraint
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Repressor domain

(GRAS domain)
GA Perception

DELLA TVHYNP LHRI LHRIIVHIID PFYRE SAWNLS

DELLAs belong to the GRAS family of transcriptional regulators
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DELLA TVHYNP LHRI LHRIIVHIID PFYRE SAWNLS GAI

gaiTVHYNP LHRI LHRIIVHIID PFYRE SAWNLS

+ GA

pGAI:GAI-GFP

confocal microscopy

pGAI:gai-GFP

GA promotes the degradation 

of GAI-GFP but not of gai-GFP 

DELLAs belong to the GRAS family of transcriptional regulators
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The Green Revolution (1960s)
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Need to reduce height and increase stem stiffness

Rht1/2 mutant alleles
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increased crop yields but also plant height

Increased risk of lodging (height and heavy ears)
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Rht2 wheat (F. Lupton, 1964)

Introduction of

Rht2 allele

www.academie-agriculture.fr
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The Green Revolution in Europe

Annual wheat yield in France



wheat Rht1, 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

Achard P. et al. Plant Cell (2008)
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DELLAs: integrators of environmental cues
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Environmental
factors

DELLA abundance modulates

growth-defense trade-off



Molecular modes of action of DELLA repressors
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TF: transcription factor

TR: transcriptional regulator
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Regulation of plant growthFuture perspectives

Genes (Reduced height, Rht) mutant alleles
Mercia near isogenic allelic series

WT-tall

• 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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