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Further progress in our knowledge of the structure of
fibroin will depend on attempts to establish unequivocally
the existence of inter-chain bonds and to break these and
isolate the component chains of the molecule.
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BIOPHYSICS

Dry Thermal Inactivation of Trypsin and
Ribonuclease

I~ the course of some recent work, it became necessury
to obtain information on the dry thermal inactivation of
trypsin and ribonuclease. A. search of the litorature
indicated that very little work had been done on the dry
inactivation of enzymes. In the present experiments,
dry samples of these two enzymes were heated in vacuo
at temperatures ranging from 160° to 200° C. The inactiva-
tion process was found to be irreversible. The values of
the thermodynamic parameters AH and AS were also
caleulated from the survival data.

The vacuum heating chambers used in these oxperi-
ments consisted of six small brass cups with thin (0-6-mm)
copper bottoms. The cups were connected to a mechanical
forepump through a vacuum manifold. With this arrange-
ment, the pressure could be maintained at 40u of mercury
during the course of an experiment.

The enzyme samples were prepared by pipetting 0-02 ml.
of a stock solution (1 mg/ml.) of the enzyme in distilled
wator on to a stainless steel disk. These disks were then
placed in a desiccator and dried by fast vacuum pumping.
Aftor this operation, the disks were placed in the vacuum
chambers and the chambers were evacuated.

The heating progedure consisted of immersing tho eups
in a constant-temperature bath for a known length of
time. After the heating period, the cups were cooled by
placing them in a cold-water bath (20° C). The tempera-
ture was measured by means of a thermocouple placed in
the bath. A number of runs were made with a sccond
thermocouple placed on the inside bottom of the cups.
The purpose of those runs was to determine the time
necessary for the temperature in the cup to rise to the
bath temporature. This risc time was found to bo short
(the maximum observed was 200 sec at 210° C) and all
hoating times were corrected for it.

The activity of heated trypsin samples. with respect to
a non-heated control, was determined by the usual casoin
digestion assay!. The proteiu from two disks was dissolved
in 2 ml. of acetate buffer at pFL 5:5. 1 ml. of this solution
(20 pg/ml.) was added to the casein solution (10 mg/ml.)
and incubated for 24 min at 37° C. The assay was standard
in all other respects.

NATURE

953

In the case of ribonuclease, only one disk was added to
2 ml. of acetate buffer, also at pH 5-5. 1 ml. of this solution
(10 pg/ml.) was incubated with 3 ml. of a 1-mg/ml.
solution of ribonuecleic acid (RNA), in the same buffer,
for 10 min at 25° C. The reaction was stopped by adding
1 ml. of a 25 per eent porchloric acid—uranyl acetate
solution. The assay of Anfinsen was carried out on the
supernatant liquid®2. The enzymes and the RNA were
commercial products obtained from General Biochemicals,
Ine. The distilled water, used in making all solutions, was
'}njection-grado water supplied by Baxter Laboratories,

ne.

Within the limits of experimental error, the survival
ratio at any fixed temperature was found to he an
exponential function of the heating time. This funetion
had the form 4 = A, exp-ki. The value of k, the rate of
thermal inactivation, was obtained from the slope of the
inactivation plots (on a semi-logarithmic scale) and the
value of AF was calculated according to the theory of
absolute reaction rates®. These data are summarized in

Table 1.
Table 1
Enzyme Temperature (° (') k(see 'y AF (oal mole)
Ribonuclease 161 1-04 x 10! 33,700
170 1-94 x 10+ 34,200
192 6-00x 10— 34,600
204 1-04 x 10 34.000
T'rypsin 160 168 = 1G- 33,300
176 298 x 304 33,800
184 520 % 10 34,100
195 875 x 10-* 34,300
2056 150 x 102 34.500
As can bo seen from Table 1. AF is a slowly

mcreasing function of temperature. AF also satisfies the
relation AF = AH—-TAS. Thus for trypsin, AH =
22,500 cal/mole; AS = —25 cal/mole degree and, for
ribonuclease, AH = 22,400 cal/mole and AS = —24 cal/
mole degree. Zero or negative values of AS have been
observed in the past for the dry heating of biological
materialst. Since the meaning of this behaviour is obscure,
no physieal significance has been attached to the values of
AH and AS found in this work. They are considered as
constants which characterize a given reaction.
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Influence of Electric Field on the Capacity of
Phospholipid Membranes

Variovus bimolecular models of the cell membrane have
already been made!?. Such bimolecular films separating
two aqueous solutions are formed by applying a solution
of phospholipids to the hole in a ‘Teflon’ cup.

In the present investigation, we have attempted, using
artificial phospholipid membranes, to investigate the
clectromechanical properties which apparently play an
essential part in the activity of the cell membrane.
Indeed, there is a potential difference of the order of
0-1 V across the resting excitable cell membrane. This
produces substantial mechanical forees which compress
the membrane. In the course of execitation, the electric
field across the membrane decreases and the mechanical
compression also falls. This, in turn, could lead to enlarge-
ment of the radii of the pores and an increase in the
permeability of the ecll membrane. In fact, the pores in
cell membranes do enlarge in the course of excitation?®.
With the use of a phospholipid model, it hecame possible
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