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Which active mechanisms are involved in this process?
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What’s next?
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Unaccessible time and spatial 
scales

Simple toy modelsTopology change

Implicit solvent

I ·ω = T − γrω + ηr
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From Ramirez F. [8]
From De Franceschi [1]

Include tilt degree of freedom of 
lipids in the membrane model [5]

Unstable state

From Christ [3] From Frey [4]

Min protein 
system

Theory

Time 0.1 - 100 μs
Size 100 nm - 10 μm 

Bending rigidity 10 - 100 KBT

Relevant scales

Simulation

Adapted from [6]

Self assembly and binding of an 
active filament to the membrane

Sequential change of volume and 
spontaneous curvature:

Under which conditions could liposomes divide?

Spatial and temporal scales

Inspired by [2]

Microscopic

Computer experiment can 
help to design and guide 

lab experiments

Macroscopic

[1] N. De Franceschi, Nat. Nanotechnol. (2023).

[2] H. Yuan, Phys. Rev. E (2010). 

[3] S. Christ, Soft Matter (2021).

[4] F. Frey, Phys. Rev. E (2022).

[5] H. Noguchi, The Journal of Chemical Physics (2011).

[6] A. Vahid, Soft Matter (2017).

[7] G. Dadunashvili, arXiv:2303.12305.

[8] F. Ramirez, photo, Koenderink Lab

From Frey [4]

Membrane fluctuations
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