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PARTIAL PURIFICATION AND CHARACTERIZATION OF COLLAGENASE
IN SOLID TAWA SARCOMA

Tai Young Chung*, Dirk Keun Lee, Yoo Bong Kim,
Atsui Fujita, Susumu Murase, and Tetsuya Sakaki

Dept. of Biochemisiry Osaka Dental University.

A report was made of a collagenolytic enzyme present in solid Tawa sarcoma,
its localization in the tumor mass, and its activitites in respond to a growth
of the tumor. The subcutaneous Tawa sarcoma mass was obtained on the
5th, 8th and 11th days after transplantation of ascites Tawa sarcoma cells.
Collagenolytic enzyme was extracted from culture m‘edia, salted out and subject
to a disc electrophoresis to be purified. A piece of tumor mass and the purified
collagenolytic enzyme was each incubated on reconstituted collagen gel which
was made of neutral salt soluble collagen and acid soluble collagen extracted
from the rat skin and tail tendon.

The results obtained were as follows:

1) The collagen used had a high purity and a considerable immunity against
an attack by common proteolytic enzymes. It had an advantage as a substrate
for detecting and measuring the collagenolytic activity under physiologic
conditions.

2) It was demonstrated that solid Tawa sarcoma contained the enzyme which
proved to be collagenolytic.

3) The collagenolytic activity was found higher in the outer layer than in
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the inner layer of solid Tawa sarcoma.
4) The highest activity was observed in the outer layer on the 11th day, and
the lowest in the inner layer on the 5th day after tumor cell tfansplantation. ?
5) It was confirmed that the collagenolytic activity coincided with the degree
of lysis of reconstituted collagen gel.
6) The extracted collagenolytic enzyme was purified by a disc electrophoresis
of the 30~60% (NH,),SO, saturation fraction.
7) It was verified by a disc electrophoresis that the action of the collagenolytic
enzyme, extracted from solid Tawa sarcoma, was identical with that of the
animal collagenase which disintegrates the collagen molecule to 3:1 under

neutral pH and low temperature.
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Table 1. Soluble collagen extracted from the rat

skin and tail tendon

: . Soluble
Tissue wet | Extracting

weight* solvent _collagen
(2) (mg) (%)**
Tail 54 1.0M NaCl 91 0.17
tendon 3% CH, COOH| 467 0.87
Skin 410 1. 0M NaCl 533 0.13
3% CH; COOH| 1,748 0.43
Total 464 2,839 0.61

* Thirty rats were used.
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Photo. 1 Five days after tumor transplantation Inner layer in solid
Photo. 2 Five days after tumor transplantation Outer layer in solid
Photo. 3 Eight days after tumor transplantation Ianer layer in solid
Photo. 4 Eight days after tumor transplantation Quter laver in solid
Photo. 5 Eleven days after twmor transplantation Inner layer in solid
Photo. 6 Eleven davs after tumor transplantation OQuter layer in solid

Photo. 7 Control (Non tissue)

Photo. 8 Common proteolyic enzymes

Table 2. Analysis of soluble collagen extracted from the rat skin and tail tendon’

Extracting solvent | Hydroxyproline* Tyrosine* Hexose* Hexosamine
(as glucose)
(pg) (#g) (#g)
Tail tendon 1.0M NaCl 102. 34 3,04 17. 42 trace
3% CH; COOH 119.75 3.21 16.98 trace
Skin 1.0M NaCl 111.38 3.49 17.29 trace
3% CHs COOH 123. 55 3.48 17.48 trace

*pg per mg of soluble collagen dry weight
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Table 3. Visible lysis of collagen gel in cultures
of solid Tawa sarcoma

Area of visible lysis

(%)*

Non tissue 0
Enzyme 0 7
5 days inner 41.4
outer 51.8
8 days inner 45.8
outer 58.7
11 days inner 44,2
outer 67.7

Cultures were incubated for 4 days at 37°C.
per cent of dish area
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Fig. I. Changes of collagenolytic activity in solid
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Table 4. Hydroxyproline content of collagen gel fraction

Fraction TA* Fraction IB** Fraction II*** Total**+*

(#g/dish) (#g/dish) (#g/dish) (#g/dish)

Non tissue trace 21.25 278.70 299. 95
Enzyme trace 31.08 268, 47 299.55
5 days inner 21.27 148. 04 151, 58 ‘ 299, 62
outer 27.55 178. 88 121.26 299, 84

8 days inner 27.91 157.86 140.78 298. 64
outer 25.75 196,94 102. 52 299. 46

11 days inner 28,37 151. 58 149, 40 300.98
outer 30.33 223.20 76,58 299,78

* hydroxyproline in supernatant

** hydroxyproile in hydrolyzed supernatant
*#% hydroxyproline in hydrolyzed residue
**%% the sum of fraction IB and II

Table 5. Collagenolytic activity in solid Tawa
sarcoma
Collagenolytic activity*
5 days inner 49.4
outer 59.6
8 days inner 53.0
outer 65.8
11 days inner 50. 4
outer 74.5

* hydrbxyproline in hydrolyzed supernatant
per cent of total hydroxyproline
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Fig. 3. Polyacrylamide disc electrophoretic patte-

rns of collagen reaction products of
enzyme extracted from solid Tawa
sarcoma
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2 Control collagen
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4 Products of collagen digestion by
enzyme eluted from B band

5 Products of collagen digestion Dby
enzyme eluted from C band
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