The 3rd International Symposium on Carcinogenic Spiral &
International Symposium on Tumor Biology in Kanazawa

The dependence receptor notion: from a cell biology
paradigm to alternative anti-cancer therapies

Patrick Mehlen

Research Cancer Center of Lyon

Centre Léon Bérard

Rue Laennec, Lyon, France

A few years ago, we proposed an original concept of cell biology: whereas the classic dogma
postulates that transmembrane receptors are inactive unless bound by their specific ligand, they
proposed that some receptors may be active not only in the presence of their ligand, but also in
their absence. In this latter case, the signaling downstream of these unbound receptors leads to
apoptosis. These receptors were consequently named “dependence receptors”, as their cell
expression renders the cell’ s survival dependent on the presence in the cell environment of its
respective ligand. We proposed that this dual function could lead these receptors to have key roles
both during embryonic development and in the regulation of tumorigenesis.

In the context of cancer, the hypothesis is that these receptors are tumor suppressors that would
limit tumor progression by inducing apoptosis of tumor cells outside of settings of ligand
accessibility/availability. We are particularly interested in the receptors that bind netrin-1-i.e., DCC
and UNC5H-. We showed that both DCC and UNC5H are dependence receptors in cancer cells:
whereas in the presence of their ligand netrin-1, they transduce classic “positive” signals, in the
absence of netrin-1, they actively trigger apoptosis. Interestingly, DCC and UNCS5H are now
considered as tumor suppressors because their expression is lost in many cancers, suggesting that
the presence of these receptors is a constraint for tumor progression. This was actually formally
proven by showing that the invalidation of UNCS5H3 or the overexpression of netrin-1 in the
digestive tract of mice resulted, in a similar reduction of apoptosis and a similar increased
tumorigenesis. Thus, aggressive cancers that develop are cancers for which the dependence
receptor pathways are blocked through mechanisms including the genetic loss of these receptors.

However, a loss of dependence receptors is not always the selective advantage used by tumor
cells to escape this survival dependence on the presence of the ligand. Indeed, we showed that in
many cancers such as metastatic breast cancer, lung cancer or neuroblastoma, tumor cells acquire
the preferred autocrine expression of netrin-1. This selective advantage for the tumor is much more
appealing in terms of therapeutic strategy. Indeed, the titration of the ligand by a molecule that
interferes on the interaction between a dependence receptor and its ligand should lead to tumor cell
death. Along this line, we showed that titration of netrin-1 by a drug candidate allows tumor cell
death in vitro and triggers regression of tumors and metastases in mice. Of interest, this gain of
ligand is probably not limited to netrin-1 but may possibly be extended to the other ligands of other
dependence receptors. Thus, we are now trying to develop drugs based on the interference on the
interaction between dependence receptors and their ligands as anti-cancer strategies. The first
human trials (Phase I) using an agent interfering between netrin-1 and its receptors should begin in
late 2013. Thus, from a basic cell biology concept, our laboratory may, within the next few years,
provide new tools to fight against cancer with a wide societal impact.
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