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This study aims to investigate the role of MAP kinase in cell invasion and
metastasis of rat prostatic adenocarcinoma cell lines. Cancer is a severe disease.
Metastasis has become one of the primary concerns in cancer therapy. Due to
alteration in growth factor signaling system, the most important of which is
Ras/Raf/MAPK pathway. Signals from growth factor and integrins lead to activation
of MAP kinase, resulting in 2 important effects: activation of cell proliferation and
activation of cell motility.

The role of MAP kinase in cell invasion and metastasis was investigated by
1) studying the relationships between MAP kinase activity and metastatic potentials of
Dunning rat prostatic cancer cell lines, AT-01, AT-02 and MLL, all of which were
derived from the same parental origin, and 2) studying the requirement of MAP kinase
activation on invasiveness, motility and MMP secretion of these cancer cell lines using
specific MEK 1 inhibitor (PD98059).

We found that the steady-state levels of activated MAP kinase correlated with
invasiveness and metastatic potential of these three Dunning cell lines. Inhibition of
MEK1, an upstream regulator of MAP kinase, with PD98059 resulted in a dose
dependent reduction in the in vitro invasiveness of these three cancer cell lines, of
which ICso values were related to their steady-state levels of activated MAP kinase.
This specific MEK1 inhibitor also suppressed cell motility whereas secretion of the
metalloproteinases MMP2 and MMP9 and cell proliferation were not significantly
affected. However, the ICso values for motility were higher than those for
invasiveness when compared within the same cell lines.

These results suggest that MAP kinase is necessary for cell invasiveness and
may be responsible for the differences in metastatic ability of these cell lines. The
reduction of invasiveness upon treatment with MEK1 inhibitor may partly be due to
the impairment of cell motility. However, the differences in ICsq for invasiveness and
motility implied that other invasive factors (that are not MMP2 and MMP9) must also
be involved in the inhibitory effect of this inhibitor.
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