106 PRELIMINARY NOTES

T AW E. Kxox, in 8. P CorLowick axn N, Q. IKarLax, Methods in Enzymology. Vol. 2, Academic
Press, New York, 1955, p. 242,

&AL SyrTH, G. L. Drumvann akp H. . KHorRaNA, J. Am. Chem. Soc., 83 (tnii) Go&.

¢ P FrigELSON aND O. GREENGARD, Hiockim. Biophvs. 4cta, 50 (1991} 200,

PLOWL sdact anp ELW. SurherLasp, Cold Spring Harbor Symp., Quant. Hial., 26 (1961) 347,

Received November 5th, 1962
Biochim, Biophys. Adcta, 63 (1G03) 164 166

The enzymic reactivation of reduced ribonuclease PN 10021

It is known from the work of AXyFINSEX AND HABER!, and WuITE? that bovine
pancreatic RNAase (EC 2.9.9.16) is easily reducible by warious thiol compounds.
The reduced inactive enzyvme may be reoxidized by atmospheric oxygen and its
original enzymic activity is almost recovered if the oxidation is carried out under
well-defined conditions, Recently similar reoxidation and reactivation of reduced
insulin®, Iysosvme?, trypsin®, Taka-amvlase® and alkaline phosphatase™ have been
reported.

We found ihat pigeon and chicken pancreas contain a heat-labile factor which
catalyses the reoxidation of reduced RNAase.

Crystalline hovine pancreatic RNAase (prepared in our institute) was reduced
with mercaptoethanol in the presence of 8 M urea, according to the method of
ANFINSEN AND HaBER!. The reagents were separated from the reduced protein on
Scphadex Goey column, with 6.1 N acetic acid as eluent. The pooled RNAase-
containing fractions could be stored at 2° for about 2 weeks without considerable
oxidation. FThe solution was neutralized with NaOH before use.

In the reoxidatinon experiments the reduced RNAase was incubated in Tris
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Iig. 1. Time course of the reactivation Incubation mixtures contained: 3o pmoles Tris buffer

(pH 7.5) 1.7-10"? ymoles reduced HNAase, and 0.2 ml pigeon-pancreas extract {containing

.2 mg protein and RKNAase equivalent to 0.4-1073 gmoles bovine pancreatic RNAase). The

control curve X contained the same mixture without pancreatic extract. The final volume was

0.8 ml. RNAxse activity is cxpressed as the percertage of the theoretical raaximum {criginal)
activity.
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buffer in the presence of pancreatic extract and aerated at 37°. At various intervals
o.1-ml aliquots were taken out and gipetted into 1 ml cold 0.25 N H,50; {in order
to release the bound RN Aase of the extract, and to stop the oxidation). After 10 min
the solutions were neutralized with 1 N NaOIH, and after appropriate dilution
RNAase activity was assaved by the method of ScrCcHER AXD Hokix®.

Fig. 1 shows the resalts of & tvpical experiment. [n the presence of pincreatic
extract {acetone-dry powder of pigeon pancreas was extracted with 1o vol. c.o5 M

TABLE I
DEPENDENCE OF THE REAUTIVATION ON (WO COMPONENTS

710 3 ymoles reduced RN Nase incubated with 25 gmoles Tris buffer (pH 7.5} and additions

as noted. ¥Final volume, o.3 mi. Ihalvzed extract. o.r mt {3.2 mg protein) chicken-pancreas

extract dalyzed for 48 h against Tris Luffer. Initial BN Aase in all samples less than o1 1072

pmaoles, Boilud exteéact, o.og mi from the snpernatant of a beiled and centrifuged pancreatic
extract. Yeast exteact, @ mg Pifeo powdered veast extract.

RN Aase
aelisily
No. increase in
FERC I
TR Y
t No addition 0.2
F Roiled extract alone: 0.3
3 Dhalyzed extract alone 1.1
1 Dnalyvzed extravt — boiled cntract 2.5
5 Dialvzed extract - yeast extruct 3t

Tris—-HC) buffer {(pH 7.5), more than 709, of the original activity of RNAase was
recovered in 30 min. During this time the control showed no appreciable rise o activity.

Further investigations have shown that the reoxidizing activity of the pan-
creatic extract depends on the presence of a non-dialvzable heat-labile factor and
a dialyzable heat-stable factor. This latter could he replaced by the solution of
Difco powdered yeast cxtravt {Table I

We tried to purify the heat-labile factor. The acetone-dry powder of chicken
pancreas was extracted by 0.05 M Tris -HCI buffer (pH 7.5). From this extract, by
means of (NH,),SO, precipitation and chromatography on DEAE-celinlose, an
approx. 30-fold purification was obtained. When testing the purification procedure,
the incubation mixtures were supplemented with 2 mg Difco yeast extract.

We conclude from thesc results that pigeon and chicken pancreas contain an
enzyme which is able to catalvze the <ulfhydryl - disulfide transfornmation in a
protein molecule. We assume that this new enzyme might play a role in the last step
of protein biosynthesis, in the formation of the properly folded active enzyme molecules.

A dctailed report will be published elsewhere.

Note: During the preparation of our report we received through the courtesy
of Dr. C. B. ANFINSEN the manuscript of the report of GOLDBERGER ¢f al.%, These
authors found a rat-liver microsomal system which is very similar to the pancreatic
enzyme described by us.
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PN I001Q
Enzymic formation of adenosine triphosphate with acetyl

phosphate as donor in a yeast extract

When studyving the polyphosphate synthesis by polyphosphate kinase (ATP: poly-
phosphate phosphotransferase, EC 2.7.4.1) in a yeast extract using 3tP-labelled
acety] phosphate, ADY, and a preparation of bacterial acetate kinase (ATP: acetate
phosphotransferase, EC 2.7.2.1) as ATP-forming system (¢f. MUBAMMED?), it was
found that polvphosphate synthesis proceeds althost at the same rate when the
acetate kinase was omitted from the reaction mixture. This okrervation seems to
imply that our yeast extract contains an enzyme which catalyzes the transfer of a
phosphate residue from acety! phosphate to ADP.

A preparation of this enzyme can be obtained by treating a suspension of 3 g
well-washed pressed baker’s yeast in 30 ml isotonic phosphate buffer (pH 7.4) con-
taining 0.05 M cvsteine, in the cell disintegrator of MERKENSCHLAGER ¢f al.® for
3 min. The resulting mixture is diluted with the same amount of the buffer solution
and then centrifuged at 20000 > g for Th at 4°. The supernatant contains the
enzyme; it ¢un be dialvzod agalisi the buffer solution centaining cysteine without
loosing its activity., Its protein content is 15-20 mg/ml, measured according to
Wakntre ann CHRISTIAN® An appreximately 3-fold concentration of the enzyme
can be achieved by saturation with ammonium sulfate to 60°%, of the solution and
removal of the inactive precipitate.

Enzyme activity is rpeasured by incubzting a mixture of 10 umoles labeled
acetyl phosphate (prepared according to KORNBERG ef al.%) in 0.1 ml water, 10 umoles
ADP in 0.1 ml water, and 0.3 ml of the buffered enzyme preparation for 135 min.
Then the reaction is stopped by adding 1 ml 7%, HCIO,. For the removal of poly-
phosphate, formed by the polyphosphate kinase present in the preparation, 1.5 ml
of a 0.1%, albumin solution are added. After 10 min cooling in ice-water the mixture
is centrifuged for 10 min at 6000 x g and 4°. To the supernatant 10-20 mg Norite
charcoal are added and the mixture is shaken for 30 min. The Norite is then centd-
fuged off (6ooo » g at 4°) and washed with distilled water until the activity of the
water is negligible.

For routine measurements the activity of the Norite suspension can be measured
directly in a liquid B-counter (M2H, 2oth Century Elcctronics Ltd.). For more

exact determinations, it is necessary to elute with 10%, pyridine; the activity is
measured in the cluate,
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