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• Double-headed kinesin is a bit short 

to span one step (about 8 nm)

• Kinesin has enzymatic activity on ATP

• Binding site for ATP in linker

region between head and coil

• ATP, link is stressed, can now 

reach full step

• ATP -> ADP + Pi

• ADP, link is floppy

• Coupled with motor activity

• Kinesin without nucleotide binds microtuble strongly

• Microtuble-kinesin-ADP complex is weakly bound due to steric 

hindrance
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• Bead is pulled into focal 

point of illumination

• Displacement from focal 

point produces a restoring 

force on bead



load, pN vmax, nm/s KM, M 

1.05 81328 887 

3.6 71519 1406 

5.6 40432 31249 
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Muscle physiology  

• 3 general types

• skeletal muscle - voluntary movement, the 
one thought of as muscle

• cardiac muscle - highly coordinated, 
moderate control

• smooth muscle - slower-responding, tone of 
viscera, other tissues

• striated: highly organized actin/myosin 
interactions - skeletal and cardiac muscle













Cardiac muscle  

• variant of skeletal muscle

• modified action potential

• pacemaker activity









isotonic contraction



Huxley (1957) applied crossbridge theory to explain the force-velocity curve

•high load, more interactions involved in maintaining length of muscle

•low load, all actin-myosin interactions lead to motion, max velocity

•lots of curve fitting, assumptions on quantitative relations.



• Myosin is non-processive

• muscle can contract quickly, 10 m/sec unloaded

• 10 nm per step * 20 ATP/sec = 200 nm/sec ???

• 2 % duty cycle, so could reach contractile speed



Smooth muscle  

• less organized actin/myosin structure than 
striated muscle

• slower response







Pellegrin & Mellor, JCS, 120:3491 (2007)





Ebrahim et al., Current Biology, 23:731 (2013)
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