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SUMMARY

The possibility of hydroxyproline residues stabilizing the collagen triple-helical
structure by the formation of additional hydrogen bonds through their y-hydroxyl
group has been studied from structural considerations. It is not possible for this
hydroxyl group to form a direct hydrogen bond with a suitable group in a neigh-
bouring chain of the triple-helical protofibril. However, in the modified one-bonded
structure, which is stabilized by additional hydrogen bonds being formed through
water molecules as intermediaries (put forward in 1968 by Ramachandran, G. N.
and Chandrasekharan, R.), it is found that the p-hydroxyl group of hydroxyproline
can form a good hydrogen bond with the water oxygen as acceptor, the hydrogen
bond length being 2.82 A. Tt is proposed that, in addition to stabilizing the collagen
triple-helical structure due to the stereochemical properties of the pyrrolidine ring,
hydroxyproline gives added stability by the formation of an extra hydrogen bond.
Experimental studies on the determination of shrinkage and denaturation temper-
atures of native collagen and its synthetic analogues, as a function of their hydroxy-
proline content, are being undertaken to test this hypothesis.

INTRODUCTION

As early as 1955, Gustavson! suggested that hydroxyproline plays an important
role in stabilizing the molecular structure of collagen. The data which he used to
support this hypothesis were the observed correlations between shrinkage temper-
ature (Ts) and hydroxyproline content for a number of skin collagens. Other evidence
favouring this point of view is summarized by Gustavson®.

The triple-helical structure of collagen® clearly indicated that proline and
hydroxyproline side chains could have an important role in the stabilization of the
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