1518

SJ. Gk anp Ropere L. GLoGOVSKY

i
1.0 T T T T 1
0 = 1 ATM. ‘
S \ O = 681 ATM
a = 1021 ATM.
8l 0= 1361 ATM.
7 -
z s
= K —;
(8] l}
b= |
e I
S -
o
u H
(o4 |l
2 - ~
<t |
= |
4l |
= i
Z af -
S o —1
S |
|
|
o
Of= 77300
et e Fieedfifetiel L

I5 20 25 30 35 40 45 50 55 60
TEMPERATURE °C,

IFigure 2. 12Tcel of temperature on undenatured freiion ()
at various pressures for ribonuclease A. )
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Figure 3. Effect of pressure on undenatured fraction ()
at various temperitures for ribonuclease A.

and 45.0°, respectively, for AV®/r. Tt is also known
from direet measurements that the folded configura-
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fion (low-temperature form) has greater volume than
the unfolded configuration.®  The observation (Figure
2) that the amount of folded form deercases with in-
ereasing pressure is in agreement with this finding.

The volume changes ealeulated from the pressure
measurements are mueh lower than those observed by
iolcomb and Van IHolde,® who found a value of —240
il mole at 15.0° by density  measurements using
twin  dilatometers. This inunediately  suggests  a
mdtiplesstep proeess.  Tlowever, before drawing any
more definite conclusions, the possible errors in the
lues of these two volume ehanges should be noted.

Although the dilatometric method yields exeellent.
results, a linear extrapolation of the slopes for the high-
and low-temperature determinations must necessarily
be made (o evaluate the volume change ocewrring for
the denaturation  process. The determination  of
the slopes and  the necessary  extrapolations  could
alfeet the evaluation of the volume change by as much
as 35%,. A similar order of magnitude of error may
also exist in the value derived from the pressure
measurements sinee the effeet was so small.

Thus, we shall take for the dilatometrie volume
change —240 %= 100 ml./mole, and for the pressure-
caleulated value, =30 = 10 ml./mole. The ratio of
these volume changes yields a value for r, the number
of independent steps of the mechanism, of somewhere
bhetween 3 and 17, The range of values is rather un-
satisfactory, but, on the basis of independent equal
reaction steps, the number of regions with which the
folding to unfolding process oceurs is between 3 and
17. Tanford™ has analyzed data which indicate
that  three regions seent to unfold independently.
Sceott and Scheraga have interpreted optical density
changes by o two-step mechanisii, [t seems highly
probable that cooperative effeets would be present in
this transition, and the safest conelusion is one which
states that more than one reaction step i= 1

Poly-y-benzyl-i-glutamale.  Reversible thermal tran-
sitions as observed for a 4.33 wt. 9 solution of PBG
at 1, 681, and 1021 atm. are shown in Iligure 4 which
illustrates the change of observed rotation for the
therma! fransition at  various pressures.  Ifigure 5
shows o effeet of temperature on the fraction of fold-
ing at the three pressures.  The fraction, f, is assumed
to be defermined by fractional change of the o tiend
rotation upon {ransition. Open and fill
on Iigure 4 represent data obtained for increasing
and decreasing {emperatures, respectively, and il-
lustrate the reversibility of the transition.

Dilatometric measurement was attempted to eval-
uate the volume change accompanying the transition,
bui it was found that the change was too small to be




