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48h

Arabidopsis cotyledon expansion is a good model for understanding 

auxin-driven growth coordination
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DR5-GUS

48h



How is the auxin maxima at the tip formed?



Compare the shape



PIN-based auxin transport
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PIN2 is expressed in margin cells (MCs)
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PIN2 precedes the start of interdigitation
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PIN2 along MCs is fully functional
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PIN2 is transporting auxin BUT is transient…how?



What are the initiating and terminating signals for 

the transient PIN2-based auxin transport system?



De Rybel et al 2011, Nature Chem Biol

IBA-to-IAA conversion

What is the initiating signal?

Zhao et al 2012, Molecular Plant

IPA pathway
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IBA-derived auxin regulates PIN2 levels at MCs

BUT what is the terminating signal?
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Vacuole-localized TOB1 correlates with reduced PIN2 levels

The hypothesis might be correct …
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Vacuole-localized TOB1 correlates with reduced PIN2 levels
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Working model for self-organizing transient auxin flow at MCs

Positive feedback

Negative feedback



72 hap60 hap48 hap24 hap

Working model for self-organizing transient auxin flow at MCs
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TOB1 vacuole → no PIN2 TOB1 reticular → PIN2
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24 hai seeds → 24h CK 50nM

CK 50nM

24 hai seeds → 24h mock

mock PIN2-GFP YFP-TOB1

PIN2-GFP YFP-TOB1



m
oc
k

C
k_
5µ
M

5.0×105

1.0×106

1.5×106

P
IN

2
 f

lu
o

re
sc

e
n

ce
 a

t 
M

C
s

C

PIN2-GFP
YFP-TOB1

YFP-TOB1PIN2-GFP

CK 

CK

mock mock CK 

YFP-TOB1PIN2-GFP

TOB1 and PIN2 interplay in response to citokinin



35S-YFP TOB1 / PI (100µM)

Image 9



35S-YFP TOB1 / PI (100µM) _ transition zone



Need to check the following: I can find plants of different size when analyzing 

seeds from tube Hom T2-A

Smaller plants →  showed higher fluorescence (on epi) and big (huge) PCs. It might be 

useful to image those small plants (compare to the big plants) in the confocal.

35S-YFP-TOB1 signal in roots (see below). 



Images corroborated that 35S::YFP-TOB1 T2 A* showed stronger signal than A
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24 hap → NPA →  48 hap

100 µm

A B C D E F

5µM NPAmock 10µM NPA

Interrupting auxin transport with NPA, disrupted both PIN2 polar localization 

and PC interdigitation.
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24 hap →  NPA → 72 hap
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TOB1 does not regulate PIN2 levels in Arabidopsis root tips. 



17 day old 

seedlings

FAC sorting of IQD22pro:GUS-mCit leaf protoplasts can enrich for palisade mesophyll cells



Fig. 1. Anatomical and morphological 

characteristics of the mature Arabidopsis 

thaliana leaf
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