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Which cis-elements are involved in 
auxin-responsive GH3 transcription? 

Which TFs regulate 
auxin-induced GH3 transcription? 

Does bZIP expression alter auxin- 
regulated GH3 transcription in planta? 

Does bZIP expression alter 
 auxin-related root phenotypes? 

Does bZIP expression lead 
to altered auxin homeostasis 

or signalling? 

Which stimuli affect bZIP11  
induced GH3 expression? 

Group S1 bZIP transcription factors 
regulate auxin-induced GH3.3 transcription 

Approach:  
Protoplast Trans Activation (PTA)4 
screening of 50 bZIPs.  

bZIP11 expression correlates with reduced auxin- 
driven DR5:GFP expression and agravitropic root 

growth responses 

Approach:  
Auxin driven DR5:GFP expression7  
was  monitored by confocal 
microscopy and quantified by 
determining GFP fluorescence. 
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Background: 
To ensure plant fitness, plants have to adapt 
their metabolism and growth to prevailing 
endogenous and environmental conditions. The 
phytohormone auxin controls plant growth and 
predominantly exerts its function via auxin-
mediated transcriptional regulation1. Previous 
studies revealed that binding sites of basic 
leucine Zipper (bZIP) transcription factors 
(TFs) are enriched in promoters of the auxin-
inducible GH3 gene family2. GH3s are well-
known to play a central role in auxin mediated 
growth responses by regulating auxin 
homeostasis3.   

 

Questions: 
1.) Do bZIP binding sites (G-box Related 
    Elements, GREs) affect GH3 transcription? 
 

2.) Which bZIPs regulate GH3 expression  
    via GREs?  
 

3.) Which stimuli are integrated by GREs  
    and their corresponding bZIPs? 
 

 
 

G-BOX RELATED ELEMENTS (GREs) are  
quantitative cis-elements in auxin-regulated transcription 

AuxRE (A): Auxin Response Element 

GRE (G): G-box Related Element 

MRE (M): MYB Response Element5 

bZIP11 expression enhances transcription 
of particular auxin-induced GH3 genes 

Approach:  
Q-RT-PCR analysis 
reveals that expression 
of auxin-responsive 
GH3s is enhanced by 
estradiol (EST) induced5 
bZIP11 expression. 
BZIP2 or -44 expression 
leads to similar results.  

Approach: 
cis-element analysis  
of the Arabidopsis GH3.3 
promoter in protoplasts; 
auxin treatment: 0.25µM 
naphthalene-1-acetic acid 
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Conclusion: 
By tuning the transcription of crucial regulators of 
auxin homeostasis (GH3s), the energy controlled 
bZIP11 related TFs provide means to adjust plant 
growth according to the  
plant`s energy status  

 

Approach:  
Genevestigator6 data reveals that 
bZIP11 targets (GH3.3, GH3.5) are 
induced by energy deprivation 
provoked by extended night.  
 
 
Q-RT-PCR analysis confirm  
these results. 

bZIP11 regulated GH3s  
are induced by energy deprivation 

GH3.1 GH3.3 GH3.5 GH3.9 IAA3 IAA7

Hormone

IAA treatment (3h) / control 3,11 5,86 3,95 -0,10 1,18 1,31

Photoperiod

night extension (early) / control -0,04 1,50 2,38 -0,16 0,06 0,27

night extension (intermediate) / control 0,06 1,42 3,61 -0,47 0,24 0,66

night extension (late) / control 0,03 -0,11 4,19 -0,31 0,55 1,14

Down-regulated Up-regulated 

Do bZIP11 related 
 TFs regulate GH3  
expression under  

 energy deprivation?  

Approach:  
Q-RT-PCR analysis  
exhibits that induction  
of GH3.3 expression  
during extended night  
is significantly impaired  
in bZIP knockdown plants 
(ami: artificial micro RNA). 
 
 

Starvation induced GH3.3 expression 
is dependent on bZIP11 related TFs 

Estradiol (EST) induced expression of bZIP11 
related TFs modulates auxin-related root growth 
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