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— ~ Abstract

It has been known that type-I phospholipase
A, (PLA,-I) mduced cellular ECM invasion of
NIH3T3 as well as some tummor cell lines
through its receptor. To finther imderstand the
mechanism of PLA,-I-mduced ECM mvasion
the role of matrix metalloprotemnases m both
NIH3 T3 and fibrosarcoma, NF Sa, is studied. We
first performed RT-PCR and westem blotting to
demonstrated that both cell lines did contain
endogenous mouse PLA,-Ireceptor. The
mcrease of active matrix metalloproteinase-2
and -9 (MIMP-2 and -9) in the fraction
containing mostly solible proteins of
PLA,-TItreated NIH3 T3 and NF Sa cells was
demonstrated. However, the distribution of



MMPs in the conditioned medimm and detergent
phase from treated and umntreated cells was not
much different. A finther study using cell sunface
biotinylation and phase partition has shown that
the activated MMP-2 and -9 did associated with
the plasma membrane of both cell lines | which is
consistent with the observation that MMP-2 and
-9 may localize at the certain area of cell sunface
during ECM mvasion. TIMPs | the tissue
mhibitors for metalloproteinase , were not
affected by the treatment of PLA,-I. In summary,
this study has shown that membrane-associated
MMP-2 and -9 did ncrease in NIH3 T3 and
NFSa cells upon the treatment of PLA,-I. A
finther study is needed to elucidate the
molecular mechanism of PLA,-I-induced MIMP
activation and membrane association.

Keyword: Extracellular matrix, lwvasion,
Pancreatic phospholipase A, , PLA,-Ireceptor,
Fibrosarcoma , Metalloproteinase.

= ~4%dhHEBY

Invasiveness is a phenomenon descaibing the
ability of cells to cross an anatomic barrier,
extracellular matrix (ECM),. ECM is a complex
and dynamic meshwork of collagens
glycoproteins and proteoglycans that are
assembled outside the cells (1-4). ECM plays
Important roles In separating different cell types
and tissue compartments and providing
structural and mechanical support to organisms.
Besides , ECM also has a profoumd influence on
many biological fimctions such as cell migration
and adhesion, amgiogenesis as well as cell
proliferation and differentiation.

Cellular ECM invasion occurs i the

embryo as well as adult organism, mcliding
embryonic implantation (5,6), wound healing
(7-9), tmor metastasis , and angiogenesis (10). A
common feature of mvasive processes is the
degradation of macromolecules of the
extracellular matrix which is required for
mvasive cells to migrate into adjacent tissues. A
large and growing body of evidence suggests
that matrix metalloproteinases (MMPs)
especially gelatinases, MIMP-2 and MIMP-9 , may
play an important role m the ECM mvasion
(11,12). Interestingly, the activation of
gelatinases requires membrane association and
the presence of membrane-type 1
metalloproteinase (MTI1-
MMP) (13-15).

The regulation of cellular ECM mwvasion is
not yet clear umderstood so far, although some
receptor-mediated pathways are implicated to
participate i this important cellular event (6,16).
Interestingly, the pancreatic phospholipase A,
(PLA,-I) was shown to induce cellular ECM
mvasion on NIH3 T3 and some cancer cell lines
via PLA,-Ireceptor (17). The mam aim of this
study is to understand the role and molecular
mechanism of PLA,-I in the nduction of cellular
ECM invasion in NIH3 T3 as well as

fibrosarcoma cells.
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The presence of PLA2-Ireceptor in both
NIH3T3 and NFSa cells: To find out the
mvolvement of matrix metalloproteinases m
PLA,-I mduced ECM mwvasion mouse
embryonic fibroblast, NIH3 T3 ) and mouse
fibrosarcoma, NF Sa, were used i this study. The
RT-PCR of the total RNA isolated from both cell




lnes was performed by using a primer set
specific to the C-terminal region of the mouse
PLA,-Ireceptor gene, 4486-4674 bp. The result
showed the both NIH3 T3 and NF Sa cell lines
contain PLA,-Ireceptor mRNA. The Westemn
blotting also confimed the fimctional expression
of the receptor.

Determination of matrix metalloproteinases
mvolved in the ECM invasion of NIH3 T3 and
fibrosarcoma: Both NIH3 T3 and NF'Sa at their
80% confluence were treated with 100 nM
porcine pancreatic phospholipase A, (p PLA,-I)
at a 37°C humidified incubator containing 5%
CO0, for about 24 howurs. After incubation,
conditioned media were collected and the cells

were subjected to phase separation as descibed
by Monsky and colleagues (18). The resulting
aqueous and detergent phases from the phase
separation along with the conditioned medim
were subjected to gelatin zymography analysis
(19,20). The result showed that the amownt of
both MMP-2 and -9 in aqueous phase of the cell
extract, i.e., the fraction mammly containing
cytosolic and membrane associated proteins,
mcreased due to the treatment of PLA,-I. The
conditioned medimm and detergent phase ,ie. a
fraction containing mainly integrated membrane
proteins  however, exhibited no difference in the
distribution of both MIMPs. The result did
demonstrate that PLA,-I may induce cellular
ECM mvasion through ncreasing active MMPs
especially MIMP-2 and -9.

It has been suggested that TIMP-2, the
tissue inhibitors for metalloproteinase , may help
recruiting MIVIP-9 to the cell sunface for
activation (15). Hence , we want to find out
whether TIMP mvolve in PLA,-I-mduced MIMPs
activation. According to the result from reverse

gelatin zymography (21), we found that the
amount of TIMPs In medivim was not affected by
the treatment of PLA,-I in both cell Iines. This
result suggests that TIMPs may not imvolve in
the PLA2-I-mduced MMPs activation and
membrane association.

Cell sunface biotinylation: Since the MIMPs in
the aqueous phase could be either cytosolic form
or membrane-associated form | the biotinylation
of cell sunface protens (21) was performed to
clarify these possibilities. Both NIH3 T3 and
NFSa cells, after treated with 100 nM PLA,-I for
24 hours , were finther ncubated with
sulfo-NHS-biotin at 4°C for 30 min.
Subsequently, cells were lysed and subjected to
phase partitioning. After phase partitioning,
aqueous phase proteins was collected and

separated on a SD S-polyacylamide gel. After
transblotting the biotinylated proteins were
detected using streptavidin-conjugated
horseradish peroxidase and substrate, TMB. The
result clearly showed that PLA,-I did induce the
association of MIMIP-2 and -9 on the sunface of
NIH3T3 and NFSa cells.

A AR A

It has been demonstrated that PLA,-I
could induce ECM imnvasion of normal as well as
tumor cells via its receptor. The molecular
mechanism for this process is | however  not
well understood. Hence the major aim of this
project is to elucidate the molecular mechanism
of PLA,-I-mduced ECM mvasion. We found that
PLA,-I mduced cellular ECM mvasion of both
NIH3T3 and NFSa cells by activating and cell
surface localization of two metrix
metalloprotemases , MIMP-2 and -9. This fmding



is significant because MIMP-2 and -9 have long
been to Iink to the angiogenesis and the
metastasis of tvmor cells (10,22 ,23). Our results
suggest that PLA,-I may somewhat play arole in
angiogenesis and tumor metastasis in the tissues
that express it. In the futuwe , we will consult
these results and develop new experiments to
finther delineate the molecular mechanism of
PLA,-I mduced ECM mvasion.
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