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In the case of PBG the helix coil (ransition theory
deseribes the appropriste nicehanisi for the Gransition
proeess.  For our purposes it is sullicient to extend
the results of Applequist,* who miade use of the model
of Zinm and Bragg"™ for long ehains, to deseribe e
pressure dependence on the fraction [ of hydrogen-
bonded carbonyls at the midpoint of the transition
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where AV, s the standard state volinne inercase upan
disruption of 1 mole of hydrogen-honded  earhony |
groups, 7', is the temperature at the center ol the
transition, and o is the parameter which vepresents e
equilibrivm for the formation of an interruption v«
sequence of bouds by o process which miaintains o con-
stant nuniber of houds.  An equation analogous (o
e B s given by Applequist for the temperature do-

pendenee as
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where we define A, as the standard state enthalpy
of transition for distuption of 1 mole of hydrogen-
bonded carbonyl groups.  For internal consisteney
the A termis in eq. 3 and 4 have been defined aecording
to the reaction expressed by eq. 1. Applequist uses
the reverse equation and deseribes the enthalpy for
the veaction of formation of hydrogen bonds.  The
two equations may he combined to yield an equation
whiel" has the familiar forn of the Clapeyron equation
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Pquation & actually applies for any constant helieal
content fraction f,butif f = "/ythen T = 7',
Results and Discussion

Sone preliminary attempts were made to induee {he
entire transitions of vibonuclease and PBG isothermally
by application of pressure, but the entire transition
could not be covered for either case within our range of
pressuresto 1500 atm. Consequently, reversible thernil
transitions were examined at various fixed pressures,
We shall deseribe the results as they apply 1o cach
material in the next two sections.  In the followine
results it is helpful to remember that an inerease in
temperature  promotes  unfolding  for  ribonuelease
but folding for PBG.

Ribonuclease A. A 5491 wt—vol. 9, solution of
ribonuclease A was studied at 589 mu.  Studies on
less concentrated solutions of ribonuclease yielded
similar results but, with less precision.

Reversible thermal  transitions were observed  al
atospherie pressure, 680, 1020, and 1360 atm.  Tran-
sition femperatures (where = 4 were found to he
6.0, LA, B85, and 40.77 Tor the above pressures,
l'(‘.\',:('t‘li\‘(‘l_\'.

The effect of pressure on the thermal denaturations
is seen in Figure 1 owhieh illustrates the change in ob-
served rotation with temperatures al various pressures,
The filled symbols vepresent values obtained for de-
creasing temperatuwres and substantinte the reversibility
of the transition. Al dow (empertures o significant
inevease in the optical rotation was found with ineroase
of pressures This effeet s possibly due 1o solvent
ellects. The effeet of pressure on the unfolded form
from 1 to 681 atim, may he due (o small apparatus
changes or to denaturation.  These latter (wo eTocts
are insignilicant il relative propertios are oxamined ns
we shall do in studying the fraction of denaturation
as a funetion of temperature and pressure. Figure 2
shows the ellcet of tempernture on undenatured frae-
tion al varions pressures. The undenatured fraetion,
Sy s assimed 1o be determined by the fractional change
of the oplical rotation upon temperature,

The results of the effeet of pressure on (he unde-
natured fraction al various (emperatures are shown in
Figure 3. The slopes at the center of (he transition,
(Of/0L) p vy, have values of —3.5 X 10 * and —3.0
X0 Yatme for 42,5 and 45.0°, respeetively.  On (he
hasis of an independent r-step denaturation mechanisim,
eq. 2 yields values of =36 and =31 mil./mole for 42.5
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Migure 1. Bffect of temperature on observed rotation af
NG mg and varions pressures for a0 5,491 wi.—vol. O
pHE2.80 bhuffer solution of ribonuelense A.
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