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Diederwinkel in 
Polypeptiden

Tree structure of torsion angles Tree structure with rigid bodies

Torsion angle dynamics algorithm
Tree structure of torsion angles

• Classical mechanical equations of 
motion are solved for a system with
torsion angles as the only degrees of 
freedom.

• About 10 times less degrees of 
freedom than in conventional 
Cartesian space MD.

Jain, Vaidehi, Rodriguez, J. Comp. Phys. 106, 258–268 (1993) 
Güntert, Mumenthaler, Wüthrich, J. Mol. Biol. 273, 283–298 (1997)

Programs DYANA, CYANA

• Fixed bond lengths and bond angles:
→ no high frequency motions
→ longer integration time-steps

• Efficient algorithm required!
• Amount of computation proportional

to system size
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Computation of the kinetic energy

Simulated annealing 
with torsion angle dynamics

Temperature

Time step

Torsion angle 
change

CYANA Computation Time


