
Sandhya P. Koushika
Department of Biological Sciences, TIFR

Mumbai, India

Cargo crowding at actin-rich regions 

causes traffic jams in neurons
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The journey of an individual cargo 

vesicle is a multi-step process
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How do you maintain cargo flux in an 

axon?
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Cargo move in cytoskeletally-rich 

environments in axons
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Many obstacles in the path
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Transport path may be narrow
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Neuronal highway is not 

homogeneous 
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Synaptic vesicle transport in vivo
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All cargo examined are stationary 

for long periods of time
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Do different cargo pile up together?



Multiple cargo types are stationary 

at the same locations



Where do cargo pile up?



Imaging to identify locations where 

cargo halt
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Imaging to identify locations where 

cargo halt
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Stationary cargo are at actin-rich 

regions
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Prediction: Altering the cytoskeleton acutely should change 

density of stationary cargo



30%

COR-1

25% 

EB

~wt

EB

Reducing actin-rich regions alters 

stationary cargo density
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What do moving cargo do when 

encountering a stalled cargo?

Do they act as traffic jams?



Cargo halt predominantly where 

other cargo are present
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Cargo crowding induces traffic jams
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Cargo stop at crowded regions
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Prediction: Cytoskeletal road blocks should control local cargo flux



Locations where cargo become 

stationary regulate local flux
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How far a vesicle moves depends 

on density of stationary vesicles
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Physical crowding leads to stalling



Are there ways to overcome traffic 

jams?



Change in motion state is essential 

to go bypass traffic jams
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Reversals occur through out the 

neuron

N=10 animals

n > 80 vesicles analyzed



Cargo reverse through out the axon
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Are naturally occurring pools of vesicles 

physiologically relevant?
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Density of stationary pre-SVs 

reduce after stimulation
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Density of stationary pre-SVs 

after stimulation

• ability to sense touch

• ability of the neuron to allow calcium influx

• presence of motor

• ability to release vesicles at the synapse
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Conclusion

• Common constraints to cargo motion

• Long cargo halting arise at actin-rich regions (crowding)

• Locations where cargo become stationary act as local sites of motion regulation

IMPLICATIONS 

• Ability to clear blocks and maintain steady cargo flow may depend on saltatory motion

• Physical block of transport may be relevant for neurodegenerative diseases

• Small reserviors of vesicles along the axon may be functionally important
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