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How do the transporters know where to go? 

Bonifacino & Glick, Cell 2004 
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The dynamic membrane traffic system 

Bonifacino & Glick, Cell 2004 



Losev et al., Nature 2006 

Large cargo traverse the Golgi by "cisternal maturation" 



Modelling cisternal maturation 

Stochastic description Deterministic description 

Hopf bifurcation 

Mani & Thattai, eLife 2016 
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Modelling cisternal maturation 

Mani & Thattai, eLife 2016 



A Boolean model of vesicle traffic 

Mani & Thattai, eLife 2016 



Random budding and fusion rules  
generate cell-like networks 

Mani & Thattai, eLife 2016 
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Enriched motifs in vesicle traffic networks 
with random budding and fusion rules  

Mani & Thattai, eLife 2016 



The "maturation chain" motif 

Mani & Thattai, eLife 2016 



Retrograde vesicles drive maturation in real cells! 

Szul & Sztul, Physiology 2011 

1. cis-Golgi is created by vesicle fusion 

2. Golgi cisternae mature from cis to trans composition 

3. trans-Golgi breaks up into vesicles 

4. Resident enzymes treadmill by retrograde transport 

5. In some species the Golgi has a stacked morphology 



Many evolutionary innovations 
are non-adaptive 
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