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When an alanine based α-helical polypeptide (helicity=70-80%) was stretched from N- and C-
termini, a force curve such as given in Fig.1 was obtained [1]. It has an initial gradual increase
of force against extension corresponding to stretching of flexible chain followed by a wide
region of almost linear increase of the tensile force which is terminated by a sharp force peak
representing the rupture of a covalent bond in the system. Events corresponding to the rupture
of individual hydrogen bonds were not observed. Instead the tensile force showed a continuous
increase almost up to the maximum stretching of the chain when almost no hydrogen bonding
was expected.

1. The force curve did not show distinct force peaks corresponding to the breakdown of
individual hydrogen bonds in agreement with the theoretical consideration given by Chakrabarti
and Levine [2]. They suggested that, since a polypeptide chain with less than 100% helicity is
undergoing rapid transition between folded and unfolded conformations, stretching of the chain
occurs preferentially at temporarily unfolded local segments because of lower energy barrier
and slow experimental time scale. Their prediction for the presence of a plateau in the force
curve rather than a constant increase of the force has not been verified yet.

3. The origin of the constantly increasing resistive force was attributed to the presence of an
energy barrier between the helical and extended state in the Ramachandran diagram.
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Fig. 1. Experimental stretching curve of alanine based
polypeptide from a substantially α-helical to an
extended state (dark line) at a speed of ~100 nm/s
together with a theoretical curve for an unfolded
chain (lowest curve).

Fig. 2. SMD simulation of α-helix
extension at three different
speeds  0.1, 0.01, and 0.001
nm/ps from the top line.
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