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The autolysis of trypsin in the presence of urea

It 1s known! that urca affects the rate of autolysis of trvpsin, Knowledge of the
autolysis in urea, however, has hitherto been based on the measurement of the
absorbancy at 2800 A of the fraction soluble in dilute trichloroacetic acid. It occurred
to us that one could study in some detail the extent of the autolysis ef trypsin in
iirea by reacting the N-terminals directly in the incubation mixture providing that
urea would not interfere with the N-terminal analysis. Previous reports of the dinitro-
phenylation of proteins in the presence of urea have provided limited? or no® evidence
concerning whether or not urca interferes with the reaction between DNFRB and the
terminal amino groups.

To test the feasibility of this approach, dinitrophenylation of a mixture of
several amine acids was carried out in the presence of a large excess of DNFB in
water and in 8. urea. The same amounts of DNP-amino acids were recovered in
cach case in spite of the fact that the urea and the DNFB formed a complex*. Simi-
larly, dinitiophenyvlation of porcine y-globulin (Pentex, lot 2zoo7) yielded the same
amounts of several N-terminals whether the reaction with DNFB was carried out
in waier or in various concentrations of urea?. Thus, the dinitrophenylation of proteins
in the presence of nrea proves advantageous. The protein is actually reacted in the
conformation brought abgut by the action of urea, the removal of which (a cumber-
sciine and time-consuming operation®) prior to dinitrophenylation would permit the
protein to underge many structural modifications.

Dinitrophenylaticn of frypsin in aqueous media furnished three products: A, B
and €. The maiu fraction A was the DNP-protein. Fractions B and ©C were mixtures
respectively of acidic and basic DNP-peptides.

Reagent-grade urea, recrvstallized from aqueous ethanol, and commercial crystal-
line salt-free trvpsin (Worthington, 2 times cryst.,, lot TR 685 STF) were used. Protein
solutions of 1 mg/ml in glass-distilled water or in unsalted, unbuffered 2, 4, 6, 8 M
urea were preparcd by dilution of dialysed 3 °5 trypsin in o.01 N HCL. After standing
for 6 h at 277 in the dark at pH 7, the reaction mixtures werc shaken with DNFB
at pH g and processed in the conventional way® for the recovery of the DNP-protein
(Fraction A), Evaporation of the alcohol washings of A yielded Fraction B. The
combined acidic ycHow supernatants and water washings of A, after exhausiive
extraction with ether, were sent through an acidic talcum-celize column to remove
irorganic salts and urea; the yellow bands were then eluted with 1 9 HCl in acetone.
Evaporation of the acetenic solvent yielded Fraction C, Both B and C were chromato-
graphed on paper by means of ferf. amyl alcohol saturated with 3¢, aq. ammonia
and were thereby resolved into several DNP-peptides. The study of these DNP-
peptides is parr of the work in progress.

Products A, B and C were hvdrolysed in glass-distilled 5.7 N HCl in sealed tubes
for 16 h or longer at 108”7, The cther and water extracts of the hydrolysates were
resolved on paper by the ferf. amyl alcohol-phthalate system?, and the DNP-amino
acids and DXNP-peptides were measured in 1%, NaHCQ, at 3600 A. The quantitics
found indicated the extent of autolysis,

Our results are in line with a previous observation! concerning the effect of urea
upoit the rate of antolysis of trypsin. We have found that intermediate concentrations

Abbireviations: DNFB, 2, 4-dinitrofluorobenzenc ; HDND, dinitrepbenyl.
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of 2 to 4 M urea increased (up to 50 % for some N-terminals) whereas concentrations
of 6 to 8 M urea depressed (to nearly zero for some N-terminals) the extent of the
autolysis of trypsin. The ¢-DNP-lysine was present in all the Fractions A, B, and C.
In Fraction A its amount increased linearly with the concentration of urea abave
2 M, In Fractions B and C, however, the e-DNP-lysine had a maximum in 2 3 uiea
and the lowest value in 8 M urea just like the o-N-terminals; and in B the amount
of e-DNP-lysine was several times as large as in C. These overall results indicate that
autolysis was maximum in 2 W urea and least in 8§ M urea. In 2 )M urea a large
number of peptides were split off the protein moiecule and ended up in Fractions
B and C. In 8 M urea the unfolding of the trypsin molecule and the unmaszking of
the g-lysine were most extensive.

Of great interest was the observation 1hat the extent of autolysis paralleled the
amount of flocculation of the protein in the incubatiod mixture at pH 7, ¢.c. floccu-
lation was maximum in 2 M urea and absent in 8 W urea. Whether floccuiation was
caused by autolysis, or whether flocculated material was more easily autolysed, it
is not yet known. The role of urea in these phenomena is being investigated. Tt was
also observed that if the protein was directly suspended in 8 M urea small specks
of material remained undissolved during the entire incubation period. Fractions B
and C were then several times as large (indicating more hydrolysis) as in the case
in-which the protein was dissolved in o.wr ¥ HCl and dialysed prior to incubation

in the 8 M urea. It is hoped that experiments now in progress will provide an expla-
nation of these findings.
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A mammalian and protozoan electron-transport inhibitor in
Tetrahymena pyriformis

An electron-transport inhibitor has been found in ccll-free preparations of the proto-
zoan Tetralymena pyriformis which affects enzyme systems of Tetrakymena and rat
liver mitochondria. The inhibitor is *‘activated” on mild heating or aging, it 1s resistant
to bhoiling after activation but is not produced in boiled fresh preparations, and it is
non-dialyzable.

Cultures were grown in 2.0°, proteose-pepton--—0.2 %, veast extract medium.
The cells were harvested after 3—6 days as described! and passed twice through a

Abbreviation: DPN, DPNH, oxidized and reduced diphosphopyridine nucleotide.



