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Fig. 1, Time Course Changes of D-Collagenase and Gelatinase
Activities During the Cell Growth on the A and B

Media.

Enzymatic activities were expressed as the enzyme
units per ml culture filtrate. Cell growth was determined

spectrophotometrically at 660 my .
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Tig. 2. Elution Profile of Proteolytic Enzymes with
Sephadex G-100 Gel Filtration.

The crude enzyme solution was fractiomated with the
Sephadex gel filtration, Enzymatic activities were

plotted versus fraction numbers (17 ml per tube).
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Enzymatic activity

Fig. 3. Relationship between the Inzyme Concentrations

and Enzymatic Activities.

The reactions were run under the standard assay conditions
with casein substrate and were terminated either by reagent A
or B, The enzymatic activities were expressed by the .ug
tyrosine ecuivalent released per ml of the reaction mixtures,.
The activities were plotted versus enzyme concentrations,
Curves A and 3 represent the data obtained by reagents A and

B, respectively.,

’a o N i ' ! T T T
S100f 1 41 + 111 B
. f
e / I

80 =T -1 -
g
o B //o B B
© - | 1 B
o 60 -
§ // —" /

— . ; PO N ]
qg +0 / A / /A A
/

. s 7y 1 i
}0 20 "'/o‘ -1 /
a / I
{r‘:)i . : : . . s L i .
o 0o 16 20 360 ¢ ¢ 20 ¢ 16 20 30
> ‘ _
t; 1 g protein pg protein pg protein
= B

—34—



i/

Relative viscosity,

S

Fig. 4. Hydrolysis of Gelatin Solution
by Enzyme Fractions I and II as
Assayed by Viscosity Change.

Changes of viscosity of gelatin solution were
plotted versus incubation period. Open and closed
circles represent the reactions catalyzed by the
fraction I and I1I, respectively. The numbers in

parentheses indicate the enzyme units employed.
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Table I. Helease of Ninhydrin Reactive Substances from

Casein by the Joint Action of Enzyme

Fractions I and I1.

Enzyme Enzyme fractions Amino acids released
Fractions added after 24 after 48 hours
hours (ug/ml)

I none 290

I I 460

I II 380

11 none 170

11 I 370

II If 130

The initial reaction mixture contained 10 ml of enzyme
solution (16 units, each), 48 ml of 0.12% casein in 0.04 M
borate-NaOH, pH 10.5, 1.5 ml of 8 x lO—zM calcium acetate and
0.5 ml of toluene. After 24 hours, further addition of
enzyme (1.5 ml of fraction I or 1.14 ml of fraction II, and
each 16 units) was made and incubated for additional 24 hours.
Incubation was at 37 . Ninhydrin reactive materials in the
hydrolyzate were expressed as g leucine equivalent per ml

of the reaction mixture.
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Protease activity, units/tube x 10

4

iy, 5. Column Chromatography of the Fraction I
with DEAE-Sephadex A-50.

Lpproximately 6 mg protein was applied to the column.
The cnzyme was eluted with a linear gradient of NaCl as
show, Protease activity and absorbancy at 28C my of
each fraction were shown by solid and dotted lines,

rescectively.
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Table 1L,

FPurification of Enzyme I

Stage of puri- Protein Protease activity Yield
fication total units specific
(mg) x 10~ activity (%)
Crude enzyme
. 700 2140 306 100 _
solution
Sephadex G-100
6 .8
filtrate 119 82 9 3 100
DEAE-cellulose
. 22.7 45 201 2.1 55
fraction
1st DEAE-
Sephadex £~50 6.6 30 452 1.4 37
fraction
2nd DEAE-
Sephadex A-50 4.7 22 472 1.0 27

fraction




Table III. PFree Amino Acids Released from Oxidized Insulin

B-Chain by Purified Enzyme I

Amino Incubation time, hours amino acid released

acid 0.5 1 5 12 24 after 24 hours
(my moles)

Ala + + + + + 349

Glu - trace + + + 186

Leu - - -  trace + 57

Ser - - ~ trace + 30

Gly - - ~ trace + 30

CySOBH - - - - + 15

Arg - - - - - trace

The reaction mixture contained approximately 30 mg
(91 moles) of the oxidized insulin B-chain, 0.3 mg of the
enzyme (142 units) and 2.5 ml of 0.05 M (NH4)2CO3, pH 8.0.
Incubation was at 30°. Free amino acids derived from the
substrate at indicated incubation periods were analyzed by
two-dimensional paper chromatography. The positive
reaction for indicated amino acids is indicated by plus

symbol., After incubation for 24 hours, the free amino

acids were quantitatively analyzed by the autoanalyzer.



Fig. 6.

Elution Profiles of Crude Enzyme Preparation by

Sephadex G-100 Column with or without Calcium

Acetate.

The crude enzyme solutions werce fractionated

by the gel filtration.

Enzymatic activities were

plotted versus fraction numbers (17 ml per tube).
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Fig. 7. ¥Elution Profiles of Protcinases by Sephadex
G-100 Column with or without Calcium

Acetate.

The conditions of the experiments were the same
as those described for Fig. 6. Open circles and solid
lines represent the proteolytic activities and the

dotted lines represent the absorbancy at 280 my .
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Table IV. Total and Specific Activities of Protoinases

during Gel Treatments.

Protein Activity Specific Yield
Enzyme (mg) (units x activity (%)
fractions 10_4) (units/mg

protein)

Crude
enzyme 359 11.1 310 100 -~
Ir 90 9.4 1040 85 100
I 39 4.9 1260 44 52
ITa + IIb 21 2.4 1140 22 26
I 14 1.8 1290 16 19
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