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Structural changes in mechanoenzymes 
and macromolecular folding
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Types of motor proteins

1. Actin based
- Myosin (They move towards the plus end.)

2. Microtubule based
- Dynein (They move along the microtubule towards 

the minus end.)
- Kinesin (They move along the microtubule towards 

the plus end.)
- Dynamin (Biological role: vacuolar protein selection)

Types of motor proteins

3. DNA based mechanoenzymes
- DNA polymerases
- RNA polymerases 
- Viral capsid packaging engine

4. Rotating motors
- F1F0-ATP synthase
- Bacterial flagellar motor

5. Mechanoenzyme complexes
- Ribosome

Cyclic operation: duty cycle
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Myosin motor protein
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Myosin motor protein

Myosin superfamily Functions of the myosin superfamily

Assembly of myosin into thick filaments

20 µm 100 nm 100 nm

Myosin monomers assemble 
into a thick filament

Two photon microscopy 
image of a thick filament

Dynein structure 
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Drunken sailor mechanism of dynein movement Dynein motility

Microtubule moves 
on dynein

Dynein moves on 
microtubule

Kinesin motility Dynamin function

Pinchase function

Virus portal motor

φ29 bacteriophage portal engine

Titin

Cardiomyocyte Sarcomere

Role of titin:
- structural
- providing flexibility
- sensing force
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Force-driven protein folding The kinetics of titin refolding folding

Constant pipette 
position

Molten globule 
intermediate


