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Auxin signaling and pavement cell morphogenesis 
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Transient auxin wave precedes interdigitation gradient
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Is there a functional coordination between nuclear and surface auxin signaling ?
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Nuclear auxin signaling is involved in interdigitation 
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Nuclear auxin signaling acting via 

regulating auxin levels?
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Single cell tracking corroborates nuclear auxin signaling role in interdigitation



De Rybel et al 2011, Nature Chem Biol

IBA-to-IAA conversion

Zhao et al 2012, Molecular Plant

IPA pathway
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Nuclear auxin signaling regulates auxin synthesis
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TIR1/AFB auxin signaling function to 

produce a local auxin maximum at the tip
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Caged auxin to produce ectopic auxin maxima
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Hierarchical auxin signaling

Auxin

Cell-surface
auxin signaling

Is there a functional coordination between 

nuclear and surface auxin signaling ?

Yes!

- TIR1/AFB regulates ECH2 

to accumulate auxin at the tip

- TMK locally induces lobing

Nuclear
auxin signaling

- Nuclear and cell-surface

signaling collaboratively work 

in patter formation



Future of the interdigitation wave

#1 - Short-term research (0-3 years) 

Auxin

- Continuous live-imaging

hyp1

Auxinhyp2

- Mathematical Modeling

- Xue Pan, U Toronto
- Weitao Chen, UC Riverside

- Tissue wide modeling
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How is the auxin maxima at the tip formed?



PIN-based auxin transport
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Interdigitation phenotype of eir1-1 / pin2 mutant
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PIN2 precedes the start of interdigitation
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PIN2 along MCs is fully functional

36 hap

DII
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+ PIN2-GFP

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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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
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Working model for self-organizing transient auxin flow at MCs



Future of auxin flow in margin cells

- Canalization hypothesis

PIN2

IAA
IAA

TOB1ECH2
- Hierarchical auxin signaling

ECH2TIR1 TMK



Self-organization

Collaborative auxin 

signaling

Pattern formation +



a. Fast morphogenetic changes

c. Flat structure

e. Future; coordination in 3Dd. postdoc; coordination in 2D

Biologist Engineer

+ Energy

f. career-long plan

b. Polarity 

signals

Proposal for the future research
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24 hap → NPA →  48 hap
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NPA disrupts PIN2 polar localization
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TIR1/AFBs dependent auxin activates locally ROP signaling



24 hap →  NPA → 72 hap
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Pixel length

500 µm x 500 µm (1024 x 1024 px)

500/1024 = 0.48 µm/px
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pixel length
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Compare the shape
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