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What was known?
• auxin-mediated cell elongation is associated with rapid changes in the expression of a 

specific set of 1ry genes (~4-25 min)

• auxin-responsive genes (AUX/IAAs) from Pea (PsIAA4/5, PsIAA6), Arabidopsis (AtIAA1, 
AtIAA2) contain one or more Auxin Response Elements (AuxREs)

What was NOT known?
- the mechanism for auxin-induced cell growth
- AUX/IAA function and their role on auxin biology

Aim: Elucidate how AUX/IAA gene expression is auxin-regulated, 
where AUX/IAAs are localized, and what is their function





Abel et al. PNAS 1994

Question 1:
- What is the domain structure of AUX/IAA proteins?
- Are there any specific AUX/IAA features giving hints for their function?

Strategy:
-Alignment with similar genes of other plant species



Abel et al. PNAS 1994

Domain structure of Arabidopsis (At), soybean (Gm), mungbean (ARG), pea (PS) 



Abel et al. PNAS 1994

Domain structure of Arabidopsis (At), soybean (Gm), mungbean (ARG), pea (PS) 

Conclusions:

- AUX/IAAs share 4 defined domains
- AUX/IAAs are plant specific
- AUX/IAAs contain putative phophorylation sites
- AUX/IAAs contain a bipartite NLS



Abel et al. PNAS 1994

Question 2:
- Where are AUX/IAA proteins expressed in planta?

Strategy:
-Inmmunolocalization

Conclusion:
- NADA!
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Strategy:
Pulse-chase labeling in vivo with [35S] methionine 
in the presence (+) or absence (-) of IAA for 2 hours

Question 3:
Why can one not detect AUX/IAAs in vivo?



Etiolated Pisum sativum seedlings

Pulse-chase analysis for understanding how a protein changes from 
its time of synthesis to its time of degradation

Differential expression of IAA-inducible 
RNAs in 7-day etiolated pea seedlings

“high metabolic 
activity”
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Etiolated Pisum sativum seedlings

Pulse-chase analysis to follow the behavior of a protein through its lifetime in 
the cell



Etiolated Pisum sativum seedlings

Pulse-chase analysis for understanding how a protein changes from 
its time of synthesis to its time of degradation

T0 T10 T15 T20 T30 T60

Immunoprecipitation
with Aux/IAA specific antibodies

Detection via autoradiography 
of radiolabeled methionine
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Open question:
-But where are AUX/IAA proteins expressed?

Conclusion Fig 2:
AUX/IAA proteins are labile PsIAA4/5

PsIAA6

Β-tubulin
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Question 4:
- Where are AUX/IAA proteins expressed?

Hypothesis: Due to the presence of a basic motif similar to
an NLS, AUX/IAA are most likely localized at the nucleus

Strategy:
- Transient expression of AUX/IAA translational fusion constructs in 
Tobacco protoplasts



Translational fusions help to determine the subcellular localization of proteins

Promoter Full length AUX/IAAs CDS Β- GUS

PsIAA4
PsIAA6
AtIAA1
AtIAA2

Isolation & culture of protoplasts



Translational fusions help to determine the subcellular localization of proteins

Promoter Full length AUX/IAAs CDS Β- GUS

PsIAA4
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Translational fusions help to determine the subcellular localization of proteins

Promoter Full length AUX/IAAs CDS Β- GUS

PsIAA4
PsIAA6
AtIAA1
AtIAA2
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Hoechst 33342
For DNA staining  

GUS
For detection
translational fusion

VirD2 nuclearcontrol PsIAA4:GUS PsIAA6:GUS AtIAA1:GUS AtIAA2:GUS

Conclusion Fig 3:
AUX/IAA are localized in the nucleus of tobacco protoplasts
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Question 5:
- What else can be inferred from AUX/IAA protein structure to understand
its function?

Strategy:
- Alignment and comparison with proteins from other species, 
e.g. other eukaryotes or prokaryotes 



Abel et al. PNAS 1994

Prediction
Prokaryotes Eukaryotes/Plants

DIII
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Prediction
Prokaryotes Eukaryotes/Plants

Conclusion Fig 4:
Domain III of AUX/IAA proteins is similar to the DNA-binding domain of
prokaryotic transcription factors

DIII
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FIG. 5. Model for early auxin eventsAbel et al. PNAS 1994
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