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Renewing Active Matter (RAM)Cytoskeleton as
active matter

TissuesCytoskeleton Simulate competition, 
transplants, regeneration, etc.

Continuous injection of DoF

Levien, E., Min, J., Kondev, J., & Amir, 
A. (2021). Reports on Progress in 
Physics, 84(11), 116601.



Cytoskeleton as RAMCytoskeleton as
active matter

Actin filament growth, shrinking and treadmilling.
Gupta, Bindu, Rani.  Frontiers in Cell and 
Developmental Biology 8 (2020) 587685

Credit: Roman Tsukanov, 
Samrat Basak. Enderlein lab

Simulation Super-resolution image Renewal via polymerization, 
severing, etc.

Cytocalc



Minimal Cell Model



Minimal Cell Model
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Minimal Cell Model
(5) modulated degradation E(4) pressure regulated growth
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https://docs.google.com/file/d/1_yjA8de_8Puata9k3xqgmd0wHmbEvZiK/preview
https://docs.google.com/file/d/1TAt8uXTSPbRHyEgH9tln_KJh2D3aNNK6/preview
https://docs.google.com/file/d/1FOAG1CFR9YbVKtszO_bM3kzOJM8_m2aq/preview


Agent Based Modelling
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Non-Adversarial Competition
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Fitness in the bulk

Spatially varying fitness
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Challenges with RAM

1 gen. Wikimedia

Particle trajectories

MSD

New cells at division

➔ Tracer particles?

➔ Tracking over generations?

What about ending trajectories? 



Outlook

Credit: Torben Sunkel MPI-DS

3D - Confinement + Adhesion
decoupling of:
● layer structure
● polar orientation
● pressure heterogeneity
● spatial fitness

Competition in
tissue transplants

Effective
forces

https://docs.google.com/file/d/1MMTFke7tIBjE_BswPiadC3wSFI5Ft8v6/preview

