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Cotyledon expansion for understanding pattern formation
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but a formula is worth a thousand pictures”
“A picture is worth a thousand words” et
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A new descriptor that accounts for early lobes
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Transient interdigitation gradient
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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 ?



Nuclear auxin signaling is involved in interdigitation
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Single cell tracking corroborates nuclear auxin signaling role in interdigitation
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Nuclear auxin signaling acts via regulating auxin levels



How?
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Nuclear auxin signaling regulates auxin synthesis
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Caged auxin to produce ectopic auxin maxima

Lights, camera, auxin!
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Local auxin maxima can globally coordinate interdigitation
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Hierarchical auxin signaling

Nuclear
auxin signaling

Is there a functional coordination between
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Future of the interdigitation wave
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Cotyledon expansion for understanding pattern formation




How Is the auxin maxima at the tip formed?



PIN-based auxin transport
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PINZ2 is expressed in margin cells (MCs)

PIN2-GFP




Interdigitation phenotype of eir1-1 / pin2 mutant
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This system is transient BUT is it transporting auxin (functional)?
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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?



|PA pathway
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What is the initiating signal?
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|IBA-derived auxin precedes PIN2 levels
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|IBA-derived auxin regulates PIN2 levels at MCs
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Vacuole-localized TOB1 correlates with reduced PIN2 levels
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Vacuole-localized TOB1 correlates with reduced PIN2 levels
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TOB1 regulates PIN2 levels in margin cells
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TOB1-mediated IBA internalization into vacuoles is the terminating signal



Auxin regulates TOB1 levels
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Working model for self-organizing transient auxin flow at MCs
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Future of auxin flow in margin cells
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Proposal for the future research
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NPA disrupts PIN2 polar localization
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PIN2 is expressed in imbibed seeds and its absence generates reduced PC morphogenesis
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TIR 1/AFBs dependent auxin activates locally ROP signaling
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Interrupting auxin transport with NPA, disrupted both
PIN2 polar localization and PC interdigitation.
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TOB1 regulates cotyledon size also by
increasing cell size in early stages
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TOBI1 does not regulate PIN2 levels in Arabidopsis root tips.
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Pixel length

500 um x 500 um (1024 x 1024 px)

300 um x 300 um (1024 x 1024 px)

different
pixel length 300/1024 = 0.29 um/px 500/1024 = 0.48 um/px



Size matters

500 um x 500 um (1725 x 1725 px)

300 um x 300 um (1024 x 1024 px)

same
pixel length 300/1024 = 0.29 um/px 500/1725 = 0.29 um/px



Compare the shape

10 PPI




In-house testing

512 x 3512 1024 x 1024 2048 x 2048
0.83 um/px 0.42 um/px 0.21 pum /px

Area 132.9 Area 130.7 Area 130.5
Perimeter 46.1 Perimeter 47.6 Perimeter 47.6
MR 7.76 MR 7.06 MR 4.9
BranchCount 0 BranchCount 3 BranchCount 3
CH Conv 0.940 CH Conv 0.926 CH Conv 0.927
LobeCount 2 LobeCount 4 LobeCount 5

Circularity 0.785 Circularity 0.722 Circularity 0.712
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