Design and self-assembly of cytomotive filaments

How to build a treadmilling filament from the bottom-up s e
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Biological system

Many filaments driving shape changes and N : -
movement in cells undergo treadmilling Kinetic polarity admilling

(actin, FtsZ, TubZ,..) Faster binding kinetics on Stochastic weakening of binding Slower growing polymer
one polymer side strength for bound monomers side becomes the

| seee 3 2000
® & 9000
1R 30000

Time spent in the ‘

polymer Hydrolysis probability

Hydrolysis probability

\\

N
N\

Hydrolysis
probability

SOELLLLS
| SETLELCLLELSH
|

N
’ NTP bound monomer AN bound monomer Time spent in the polymer

Treadmilling is a form of polymer
dynamics, where the monomers keep

attaching to the front and How do you build a monomer that forms a treadmilling filament?

Evolving structures with a Genetic Algorithm (GA) Ere7
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Fully bound movies here!
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