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Studies on the Microbial Pigment ()

—Isolation and Characterization of Protease—

LEE, Ho Yong and Yong Keel CHOI

(Department of Biology, College of Sciences, Hanyang University)

B
0z
il
Io
=

F B

2 &8 =B

Of adt AT (Al 43

Pl B K4

(e ta o) &)

ABSTRACT

In order to study on the pigment and protease of Serratia

between protease activity and pigment
follows;

formation was investigated.

marcescens, the correlation

The results are as

(1) The protease activity exhibited two pH optima 6.0 and 7.5, respectively.

(2) The optimal temperature of proteolytic activity was 45°C.

With these-results, it is suggested that the proteolytic enzymes of Serratia marcescens is

stable at neutral pH range and more active at the high temperature than that of other pro-

teolytic enzymes.

INTRODUCTION

Serratia marcescens produces the red pigment,
prodigiosin, as well as norprodigiosin and di-
pyrolyl-di-pyromethane prodigiosin (Williams,
1973 : Ahn et al., 1977). The optimal tempe-
rature for both of bacterial growth and pig-
mentation is 30°C and the optimal pH range
for pigmentation is 5.0 (Ahn ef al., 1977).

The microbe is known to that they synthe-
sizes and excretes extracellular protein into
the surrounding medium with optimum action
at pH 8.8 (Murakami 1969). The

et al.,
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enzyme is ﬁot constitutive, but inducible, since
it is formed only in the pressence of high
molecular weight substrates, such as gelatin,
albumin, and lactalbumin.

The induction of extracellular proteolytic
enzymes by high molecular weight substrates
is explained in two ways; either the protein

itself is an inducer, and information on its

presence in the medium is transmitied from
the receptor sites on the cell surface along

the membrane system into the cell, or the
“basal” enzyme decomposes the protein of the
medium to lower molecular weight compounds

(peptides or amino acids), which play the
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role of true inducers (Loriya et al., 1977).

The preduction of extracellular proteolytic
enzymes in culture filtrates of Staphylococcus
aureus observed as early as 1916, However,
it was only recently that attempts has been
made to purify and characterize these pro-
teases. But the properties of the proteolytic
enzymes of Serratia marcescens were not com-
pletely investigated.

The purpose of this experiment was to study
the synthesis of the extracellular protease,
and to study some of the characteristics of
the purified enzyme of Serratia marcescens in

relation to pigmentation.
MATERIALS AND METHODS

1. Organism.

The Serratia marcescens strain P was used
in these experiments.

2. Media and culture condition,

Modified nutrient broth media were used
for determining the proteolytic enzyme. The
medium was consisted of as the following;
pepton 6g, and NaCl 8g in 1, 000m/ of distilled
water. For stcck, the liquid nutrient medium
was consisted of as the following; beef extract
3g, peptone 5g, and NaCl 8g in 1,000m/ of
distilled water.

The inoculated medium was incubated at
30°C for 16hrs, and the inoculum size was as
of 2.6x10° cells per milliliter.

3. Enzyme purification and assays.

Step 1. Enzyme preparation.

After 16hrs incubation, the culture were
then chilled to about 4°C and centrifuged at
15,00Crpm  for 15 minute in a high speed
refrigerated centrifuge

Step 2. Ammonium sulfate precipitation.

5 liters of centrifuged culture media were
added with ammonum sulfate stirring for 10
hrs and the suspension was centrifuged at

15,00Crpm for 15 minute. The supernatant
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was discarded and the dark brown precipitate
was dissolved in 0.01M Tris-HCl buffer (pH
7.5). And then the
with cellulose dialysis tube (pore size; 15A)

solution was dialyzed

for 20hrs against the same buffer.

Step 3. Gel chromatography.

The dialyzed solution (35ml) were applied
to 4,5x80cm column of Bio-Gel P-150 which
had been equilibrated with 0, 01M Tris-HCl
buffer (pH 7.5). The flow rate was 30m/ per
hour and fractionation were collected 8ml,
respectively.

Sﬁp_é._ DEAE-cellulose chromatography.

The solution (40ml) from gel chromato-
graphy was directly applied to a column
(2.5%x35cm) of DEAE-cellulose, which had
been equilibrated with 0.01M Tris-HCl buffer
(pH 7.5). And then the solution was washed
with potassium chloride as the concentration
between (.5 and 1,0M in linear gradient. The
flow rate was 30m! per hour and fractionation
was collected 10m/, respectively.

Sﬁ__p5. Enzyme assays.

Proteolytic activity of Serratia marcescens:
was measured by the meodified method of
Kunitz (1947), with bovine serum albumin as.
the sukstate. The

mixture was prepared 3m/ and then incubated

substrate and enzyme
at 37°C. After 15 minute incubation, the reac-
tion was stopped by addition of 3m! of 10%
trich loroacetic acid. Standing for 15 minute,
the contents in the tubes were centrifuged at
5,000rpm for 15 minute. And the enzyme ac-
tivity in the supernatant was measured by
spectrophotmeter (CE 272) at 280nm. One unit
of enzyme activity is equivalent to the change
of 0.01 OD per minute. And the specific acti-
vity of enzyme means the number of enzyme
activity units per miligram of protein. To
determine the amount of protein content, the
purified enzyme was applied to the Lowry
method (1951), using bovine serum albumin
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Fig .1 Standard curve for bovine serumm albu-
min by Lowry method

as standard protein (Fig. 1).
RESULTS AND DISCUSSIONS

1. Enzyme fraction and properties.

Referring to figure 2, the protease separated
by gel chromatography seemed to consist of
the different two enzymes. The one appeared
at fraction from 42 to 50. The maximum
activity of the two enzymes were determined
as 422 and 318 unit, respectively.

Of the two kinds of enzyme, the high pro-
teolytic enzyme (422 unit) was collected 40m/
and applied to DEAE-cellulose chromatograpy
for examining the properties of enzyme.(Fig. 2)

Determining the total protein in fraction, it

20 — Enzyme Aclivity
. /!
& /v
[m)
8 /
Y -
$10} 50017
5} / Iy
8 / g
3 / \ 30042
< T ro) \ 5
. 2
] N 2z
0T T 5o 50 fo

Fraction Number

Fig. 2 Chromatography of S. marcescens on Bio-

Gel
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was revealed that the protein might be a sort
of degradation of substrate media or that was
originated from enzyme excretion.

Especially relationship between the amount
of protein and maximum activity of enzyme
fraction were not fully coincided with each
other in the case of high proteolytic enzyme
solution.

On the other hand, referring to figure 3,
the high proteolytic enzyme solution in the
experiment of gel chromatography was applied
to DEAE-cellulose chromatography and known
to that the fraction peak appeared only one
at the number from 20 to 26. The maximum

proteolytic activity of this fractionation was
335 unit (Fig. 8).
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Fig. 8 Chromatograpy of S. marcescens on DE AE-
Cellulose

In general, separation of enzyme may occur
to addition of potassium chloride solution
(0.5M) but separation of this enzyme occurred
when the high concentration (0.5M to 1.0M)
of potassium chloride solution be added to in

linear gradient.
2. Effect of pH and temperature on prote-
olytic activity.
As shown in figure 4, this protease -exhi-
bited two pH optima that one is pH 6.0 and

the other pH 7.5. It means that this enzyme
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is stable at neutral pH range (Drapeau ef al.,
1972; Setlow, 1976). (Fig.4 5)

And the effect of temperature on proteolytic
activity are shown in figure 5. The optimal
temperature of proteolytic activity was 45°C,

It is suggested that the enzyme is more active
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Fig. 5 Dependence of enzyme activity on tem-
perature.

at the high temperature than that of the other

enzymes (Drapeau, 1978; et al.,

1972).
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