
Signal integration and  
the bud activation switch 
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Strigolactone is required for branching plasticity 
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Auxin!



Hypothesis: For sustained activation, buds 
must establish canalised auxin transport from 
the bud apex into the stem 
 

Auxin transport!
canalisation! Auxin 
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Canalisation theory – feedback loop 

auxin flux promotes 
PIN allocation to membrane 

PINs promote auxin flux 

i k 
Φ - is the flux from i to k 
 
ρ- PIN insertion constant 
 
µ- PIN removal constant 
 

Przemek Prusinkiewicz!

€ 

d PIN[ ]
dt

= ρ
Φn

K n +Φn + ρ0 −µ PIN[ ]



Przemek !
Prusinkiewicz!
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Bistability of a basic auxin transport canalisation model 

Φ - Auxin flux  
ρ- PIN insertion constant 
µ- PIN removal constant 
 

€ 

d PIN[ ]
dt

= ρ
Φn

K n +Φn + ρ0 −µ PIN[ ]

Collaboration with Przemek Prusinkiewicz!



• Relative not absolute 
• Dynamic as well as steady state 
• Systemic as well as local 
 

Canalisation  
feedback  

dynamics in the  
tissue between  

the bud and 
 the stem 

  Stem auxin 
 sink strength 

Bud auxin 
 source strength 

Competitive canalisation as regulatory system 
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Stem auxin transport dynamics are complex 
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Modelling auxin transport in the stem 



Auxin transport in the stem is multimodal 



PIN1 accumulates 
in the polar auxin 
transport stream 
 
 
 
 
PIN3 4 & 7 
accumulate more 
widely expressed 
 



Multimodal auxin transport mediates  
communication between apices 
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PIN3 4 & 7 are required for  
bud-bud communication 
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Two-step canalisation? 



1. Increased stem auxin sink strength 



2. Weak PIN347-mediated canalisation 



3. Increased auxin and auxin flux from bud 



4. Strong PIN1-mediated canalisation 



5. PATS established from bud 
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