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Id proteins are inhibitors of basic helix-loop-helix transcription
factors and generally stimulate <cell proliferation and inhibit
differentiation. It has been shown that ectopic expression of Id-1 in
murine mammary epithelial cells resulted in loss of differentiation
and gain of invasive and proliferative abilities in culture. I show
here that Id-1 expression during murine mammary gland development
followed a pattern expected from the cell cultured studies, and also
that Id-1 was highly expressed in aggressive human breast cancer cells
in vitro and in human breast cancer biopsies from infiltrating grade.
TheseresultssuggestthatId-lmightbeanjmmortantregulatorofbreast
cancer progression. Moreover, I show that human metastatic breast
cancer cells which have a high 1level of Id-1 expression became
significantly less invasive in vitro and less metastatic in vivo, when
Id-1 was down-regulated by stable transduction with antisense Id-1.
This might be, at least in part, through the mechanism suppressing the
expression of the matrix metalloproteinase MTI1-MMP
In contrast to Id-1, I found that Id-2 was up-regulated as mammary
epithelial cell lost proliferative capacity and initiated
differentiation both in vitro and in vivo. One of the components of
the extracellular matrix network, laminin, is responsible for the
increase in Id-2 expression during differentiation. I also show that

Id-2 expression was associated with reduced invasiveness in breast



cancer cells in vitro and in breast cancer biopsies  When reintroduced
in aggressive breast cancer cells, Id-2 is able to reduce their
proliferative and invasive phenotypes and decrease their level of matrix
metalloproteinase 9 secretion as well as increase syndecan-1 expression.
Therefore, Id-2 expression not only followed a pattern opposite to that
of Id-1 during mammary gland development and breast cancer progression,
but also appears to act as an important protein for the maintenance
of adifferentiated and non-invasive phenotype innormal and transformed
breast cells.

Using the technique of cationic 1liposome-DNA complex-based
intravenous antisense gene delivery, significant reduction of breast
cancer metastasis was demonstrated in vivo by specifically targeting
Id-1 expression, suggesting Id-1 as a promising target in breast cancer
therapy. Because Id-2 showed an opposite role to Id-1 in breast cells,
the combination of Id-1 antisense and Id-2 sense gene delivery could
be a useful therapeutic approach for reaching a complete inhibition

of breast cancer metastasis.
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