Matalloproteinases from Cultured Human
Osteogenic Sarcoma (OST) Cells
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Takase ; pep. A, pepstatin A ; PMSF, phenylmethan sulfonyl fluoride ; RPMI-1640, Roswell
Park Memorial Institute Media-1640 ; SDS, sodium dodecyl sulfate ; TIMP, tissue inhibitor

of metalloproteinases.
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Fig.1. Ectopic bone induced in the abdominal wall
of an athymic nude mouse by the OST cells
(arrows). H-E stain. X130.
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Fig. 2. Tumor emboli composed of the OST cells (arrows) in the branches of

a pulmonary artery of a nude mouse.
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cells (arrows) to a lymph node in the

mediastinum of a nude mouse.

H-E stain. X150.
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Fig. 4. Visualization of gelatin-degrading activi-
ties on SDS-gelatin substrate gel electrophoresis.
(A). Samples from culture medium of the OST
cells (lane 1), homogenate of abdominal OST
tumor nodules (lane 2), culture media from the
first (lane 3), second (lane 4) and third generation
(lane 5) of passage of the ascitic OST cells were
run on a SDS-gelatin substrate gel (109% total
acrylamide) under the unreduced conditions at
4£°C.  After electrophoresis, the gel was washed,
incubated in 50 mM Tris-HCl, pH 7.5/1 uM
ZnCl,/10 mM CaCl,/2.5% Triton X/0.02% NaNj
for 8h at 37°C and stained with Coomassie
Brilliant blue R250. (B). OST culture media
treated with (+) or without (—) 0.1% SDS for 4h
at 22°C were subjected to a SDS-gelatin substrate
gel (10% total acrylamide). After the removal
of SDS by dialysis against 50 mM Tris-HCl, pH 7.
5/0.15M NaCl/10 mM CaCl,/1% Triton X/0.02%
NaN,, gelatinolytic activity was visualized
according to the method described above.
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Fig. 5. Inhibition studies of gelatinolytic activities
in the OST culture medium treated with SDS (A)
and those in culture medium of the ascitic OST
cells of the first-passage generation (B). The
samples were electrophoresed on SDS-gelatin
substrate gels (10% total acrylamide) under the
unreduced conditions at 4°C. The gel was, then
sliced into strips of each lane, washed in 50 mM
Tris-HCl, pH 7.5/1 uM ZnCl,/10 mM CaCl,/2.5%
Triton X/0.02% NaN,; and incubated with the
washing buffer (lane 1), the buffer containing 15
mM ethylendiamine tetraacetic acid (lane 2), 2
mM phenylmethan sulfonyl fluoride (lane 3), 5
mM N-ethylmaleimide (laned4), or 0.5mM
pepstatin A (lane 5) for 8h at 37°C. The strips
were stained with Coomassie Brilliant blue R250.
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IV collagen substrate gel electrophoresis (A) and inhibition studies of the
activities in culture medium of the ascitic OST cells in the first-passage

generation (B).

(A) samples from culture medium of the OST cells (lane 1), homogenate of
abdominal OST tumor nodules (lane 2), culture medium of the first passage-
genertion of ascitic OST-cells (lane3) and the OST culture medium
activated with SDS (lane 4) were run on a SDS-type IV collagen substrate
gel (10% total acrylamide) under the unreduced condition at 4°C. Type IV
collagen-degrading activities were visualized by the incubation for 18h at
33°C according to the method described in Fig. 4. (B) Culture medium of
the ascitic OST cells was electrophoresed on a SDS-type IV collagen
substrate gel (10% total acrylamide) under the unreduced conditions at 4°C.
According to the method described in Fig. 5., the gel was sliced into strips
of each lane, incubated for 18h at 33°C with the buffer (lane 1), the buffer
containing 15 mM ethylendiamine tetraacetic acid (lane 2), 2 mM phenyl-
methan sulfonyl fluoride (lane 3), 5mM N-ethylmaleimide (lane 4), or 0.5
mM pepstatin A (lane 5) and finally stained with Coomassie Brilliant blue

R250.
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Fig.7. Ultrogel AcA44 chromatography and SDS-
gelatin substrate gel electrophoresis of the
column fractions. (A) Culture medium of OST
cells (200 ml) was concentrated to 2ml by the
ammonium sulfate precipitation (25~60%
saturation) and by an Amicon Diaflo apparatus
fitted with a YM-10 membrane. The sample (1.
5ml) was then applied to an Ultrogel AcAd4
column (1.5X115¢m) equilibrated with 50 mM
Tris-HCI, pH 7.5/0.15M NaCl/10 mM CaCl,/0.
05% Brij35/0.02% NaN,. The column eluate
was monitered for the absorbance at 280 nm
(seeeee ) and inhibitory activity against matrix
metalloproteinase 3 (+). No enzymatic activities
were detected in the assays using "*C-collagen, '
C-gelatin and [*H] carboxymethylated transferrin
substrates. (B) The samples from Ultrogel
AcA44 column fractions (fraction # 32~80, 25 xl
each) were subjected to a SDS-gelatin substrate
gel (10% total acrylamide) under the unreduced
conditions. Gelatinolytic activity was visualized
according to the method described in Fig. 4.
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Fig. 8. Western blotting. Concentrated culture
medium of the OST cells by ammonium sulfate
precipitation (25~60% saturation) was electro-
phoresed on a 125% SDS (reducing) gel (A).
Another sample was electrophoresed and trans-
ferred to nitrocellulose membrane, and tissue
inhibitor of metalloproteinases was visualised
using a monoclonal mouse anti-TIMP IgG and a
biotinated anti-mouse IgG antibody followed by
an avidin-biotin-peroxidase complex method (B).
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Abstract

In order to elucidate mechanisms of invasion and metastasis in osteosarcoma, it would
be important to study extracellular matrix-degrading enzymes derived from osteogenic
sarcoma cells. In the present study, the metastatic ability of cultured human osteogenic
sarcoma (Osteogenic Sarcoma Takase; OST) cells was examined and properties of
proteinases produced by‘ the sarcoma calls were characterized. The OST cells induced
ectopic new bone formation and developed metastases to lymph nodes and lungs (tumor
emboli in branches of pulmonary arteries) when implanted into abdominal cavities of
athymic nude mice. It was revealed by gelatin and type IV collagen-substrate gel
electrophoresis that the OST cells secrete a proteinase with molecular weight (Mr) of 75,000
capable of degrading both gelatin and type IV collagen to the culture medium. The
proteinase activity was inhibited by ethylendiamine tetraacetic acid, but not by
phenylmethan sulfonyl fluoride, N-ethylmaleimide or pepstatin A, indicating that it belongs
to a class of metalloproteinases. The activity was, however, not detected in assays using
“C-collagen, “C-gelatin or [*H]-carboxymethylated transferrin substrate, even after the
removal of tissue inhibitor of metalloproteinases. This suggests that the proteinase is
present in a latent form. This enzyme was not activated with serine proteinases including
trypsin, @-chymotrypsin and plasmin, nor with p-aminophenylmercuric acetate, urea,
sodium thiocyanate or potassium iodide, but it was found to be activated with sodium
dodecyl sulfate in limited circumstances. The sample activated with SDS showed a lower
molecular weight form with Mr of 45,000 as well as a Mr of 75,000 enzyme on gelatin and
type IV collagen substrate gels. The type IV collagen and gelatin-degrading activities were
also found on the SDS-substrate gel electrophoresis in homogenates of OST tumor nodules
involving mouse abdominal walls and culture media of the ascitic OST cells. These
resulted from metalloproteinases with Mr of 94,000 and 75,000, the latter of which is
thought to be the same as that detected in the culture medium of the OST cells. These
data suggest that OST cells possess characteristics of osteogenic sercoma cells and that the
type V collagen and gelatin-degrading metalloproteinases produced by these cells could be
involved in the mechanisms for invasion and metastasis of the osteosarcoma.




