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B state of art and objectives of the study

Congenital oral malformations induce a major functional
and aesthetic handicap. The present project on palate
clefts, tooth agenesis and Msx1 gene associates clinical
and experimental investigations.

Msx1 is involved in epithelio-mesenchymal interactions
and is specific of oral tissues as demonstrated by
phenotypes resulted from human Msx1 mutation and
mice invalidated for Msx1 gene (figure 1). Msx1 acts by
inducing cell proliferation and apoptosis.

In parallel, our group showed that Msx1 gene is submitted
to bi-directional transcription, thus generating an
antisense  RNA complementary to the exon 2 that
constitutes an additional level of gene expression
regulation.
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Our project was divided into 3 axes:

-Establishment of an inducible Msx1 Kl mouse line
-Regulation of Msx1 expression by its own antisense
RNA

-Establishment of a transgenic mouse line overexpressing
Msx1 in bone
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Three recombinant ES cell clones were obtained. During
the development of the project, a collaboration has been
established with R. Maxson’s lab in order to share the
same animal model.

-task 2: The underlying mechanism of Msx1 antisense
RNA was analysed in vitro and in vivo. Msx1 induced AS
transcription whereas the excess of AS RNA decreased
Msx1 mRNA half-life.

This variable Msx1 S/AS ratio was also found in two
families carrying a mutation on Msx1 gene and presenting
tooth agenesis.

Our results concerning the

retro-control of Msx1

expression are summarized in the figure below.
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-task 3: Msx1 overexpressing mice were obtained and

presented an increase of bone volume.
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Conclusion: Our hypothesizes concerning Msx1 as a oral
bone trophic factor were confirmed by this study.
Experiments are currently carried out to establish clinical
applications for Msx1.
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