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Cells in Our Body are Mechanical Machines

Move, Apply Force to Environment
Change Shape

Withstand force to create sheets
....... much more
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Actin Filaments

Plasma Membrane
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Blebbistatin Washout Drives Self-Assembly of Bundled
Actin




Myosin Dynamics Drive Remodelling
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Traction builds and F-actin flow slows




F-actin speed (um/min)
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SMALL CLUSTERS

LARGE CLUSTERS



Assembly of space-spanning contractile bundles
Correlate to traction build up




Physical Parameters guiding cellular traction

Homogeneous F-actin network
Force is inversely correlated to movement of F-actin + myosin

Remodeling into contractile actomyosin bundles

Force is proportional to contraction

Substrate Sensing

- Need Model System to isolate parameters









ATP-dependent remodeling

Perfuse 100 mM ATP









Contractile Remodeling







Compaction of F-actin and Myosin During Contraction

Myosin

F-actin






Questions

*Actin-myosin structures are stable under high tension, rapidly
remodel under low tension

*\What physical parameters are important for regulating force
transmission and ability to remodel dynamically?

«Similarities between microtubule/motors versus actin/motor protein
assemblies?

*Are some extensile?

eSome contractile?

*Are there similar design principles of cytoskeletal assemblies among
diverse sets of proteins that are used to in dynamic biological matter?





