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Influence of Pressure on the Reversibic Caiolding of Ribonuclease

and Poly-y-benzyl-L-glutamate!

by S. J. Gill and Roebert L. Glogovsky

Department of Chemistey, Universily of Colovado, Boulder, Colovado  (Received Seplember (28, 1964)

| The elfeet of pressure on the thermal transitions of ribonuelease agueous solution al pH
| 2.80 and of poly-y-benzyl-t-glutamate (PBG) in dichloroacetic acid and 1,2-dichloroethane
has been investigated to FIOG atni, by optieal rotation measurements.  An inerease in
pressure enhances unfolding for both ribonuclease and PBG. The pressure dependence
on the extent of unfolding can he used (o caleulate the volume change for assumed basic
steps ol the transition process.  For ribonuciease the volume change as caleulated for a
single-step reaction mechanisim wias found to be sufiiciently smaller than that given by di-
reet determinations of THoleomb and Van Tolde, so that the reaction mechanism must con-
sist. of more than one reaction step. o S tamsition an applieation of the helix-
coil transition theory of Zin, Doty ane coth the measured pressure dependenee
upon the extent of transition, showed that the volinie change of the process is al the experi-
mental Timit of direet. determinations.  The shift in the transition femperature with
pressure for PBG was used (o estimate a heat capacity change at constant, pressure of ap-
proximately 140 cal./mole-deg. for the helix (o random coil transition.

Introduction

Thermally induced  transitions of  macromolecular
structures have been found for a variety ol polymer
materials.®  The transitions  of  ribonu-
clease®* =% and synthetie polypeptides’™ ™ have been the
subjeets of experimental and theoretical investigation,
One of the primary purposes of such studies has been
to gain insight into the mechanism of the transition
process. In the case of ribonuelease, the strategy has
been to interpret the extent of reaction as a function
of temperature by assumned simple reaction mechanisins,

reversible

The heat of the assumed reaction may then be found
[rom the dependence of the extent of reaction upon
transition.'  Until reeently,'* direet calorimetric meas-
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