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Fig. 1
inversion phenomenon observed for polypeptide
LH:left- handed , RH: right-handed

Schematic representation of the screw-sense
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Fig. 2 Variation of the right-handed helix fraction with
temperature calculated from equation (13) with (a) AH
= - 502)/mol; (b) AH = — 544]/mol; (¢) AH =
386] /mol

Invariant parameters are: AS = — 1. 7J/molK and

p=1.0x1077
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Fig. 3 Vanation of the right-handed helix fraction with
temperature according to equation {18) at four acid
compositions; (a) 0. 15mol%; (b) 0. 17mol%; (c)
0.19mol% ; (d) 0.21mol%

Invariant parameters used in the calculation are: AH =
— 586] /mol, AS = — 1.7] /molK, AH: = — 2093] /mol,

ASe= —46]/molK and p=1.0%10"°
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Fig. 4 Varation of the right-handed helix fraction of
PPLA in TCE with temperature according to Ref. [3]
The solid line is the best fit of equation (13} with AH =

—654.0]/mol, AS= — 1.84/molK and p=1.2%10"%
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Fig. 6 Varation of the right-handed helix fraction of
Fig. 5 Example of "H-NMR spectra of the amide PPLA in CHCl; /TFA mixtures with temperature at three
NH resonance of PPLA observed at (a) 60 ;(b) acid compositions: (2) 0. 146mol%; (b) 0. 209mol%;
50T ; (c) 40T ; (d) 30°C; (e) 20T ; (f) 10C; {c) 0.333mol%
(g} 0C; (h) —10C The solid lines are the best fits of equation {18). The
LH:left-handed, RH:right-handed thermodynamic parameters obtained in the calculations are

listed in Table 1

Table 1 Themodynamic parameters for helix-helix transitions of PPLA obtained from fits of theory

TFA mole PPLA cone. AH AS AH ASc

fraction{ %) (w%) (J/evol) (1 molK) (J/mol) (1/imolK) ?
0.0 1.0 -654.0 —1.84 1.2x10°°%
0.146 1.0 -515.4 -1.51 -32027.0 -89.6 1.5x10°*
0.209 1.0 ~529.6 -1.55 - 228960 -56.5 3.8x107°7
0.333 1.0 -538.4 -1.55 - 20168.2 - 48.6 2.4x10°°
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HELIX-HELIX TRANSITIONS IN POLYPEPTIDES

L.IN Jiaping, ZHOU Dafei
{ Department of Polymer Science and Engineering , East China University of Science and Technology , Shanghai 200237)

Abstract A statistical mechanical treatment concerning the helix-helix transition of polypeptide chains was
attempted based on a model which specifies the state of each peptide residue by either right-handed screw
sense or left-handed screw sense. Two principal parameters were introduced. ¥ is the statistical weight of a
right-handed helical residue that follows one or more other right-handed helical residues p represents the
difficulty for the initiation of a right-handed sequence after a run of left-handed segments. To account for the
newly discovered multiple helix-helix transitions, the acid effect was further incorporated into the theory.
The proposed theory was compared with experimental results and some published data,and the agreement is
encouraging .

Key words Helix-helix translation, Statistical theory of polymer chain, Poly{ 3-phenethyl- L-aspartate)



