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Gap junctions are a protein linker that communicates directly with the adjacent cytoplasm. The
hemichannels are formed by six connexin subunits which are pass through the cell membrane
and the two hemichannels are located on the adjacent cell membrane to form a complete gap
junction. Cell-cell interaction via gap junctions is important for the differentiation and maintenance
of cellular functions. Gap junction proteins form hexameric complexes that allow the intercellular
transport of small molecules including Ca2", IP3, and cAMP, take an important role of regulation
to metabolism of cells, homeostasis, generation, differentiation and so on. Connexin is a large family
of proteins that make up the cell gap junction in the human group.

More than 20 cell gap junction proteins have been identified in weaves, connexin43 (Cx43),
which is encoded by Gjal gene, is one of the most widely distributed and studied tissues in this
family of proteins. To members, mainly expressed in the myocardium, lungs, smooth muscle, lens,
fibroblasts and other tissues. It has been identified as a tumor suppressor gene. This gene is also
important in the electrical conduction system of the heart, which may control synchronous sharing
of concurrent function in cells. Cx43 is also responsible for several kinds of human diseases, such
as cardiovascular diseases, cancer, wound healing, cicatrisation, skin diseases, some reproductive
diseases, digestive diseases and nervous system diseases, especially oculodentodigital dysplasia
(ODDD), a disorder characterized by congenitally missing teeth, microdontia, enamel hypoplasia,
syndactyly. osteodysplasia, and craniofacial deformities.

We investigated the pathogenic mechanisms of ODDD by analyzing Cx43 null mice (Cx43-/-).

Then we investigated the expression pattern of Cx43 both in incisors and malors. In incisors,
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Cx43 expression increased during the progression of differentiation and was located in the layer
of ameloblasts and odontoblasts during the secretory stage. In contrast, expression shifted from
ameloblasts to the papillary layer during the maturation. In molars, Cx43 expression intensified in
the dental epithelium and mesenchyme after birth and Cx43 protein localized in cell-cell interface
of dental epithelial culture to form gap junctions. These observations suggest that Cx43 may
regulate the differentiation of ameloblasts and odontoblasts during tooth development.

In mammary gland epithelial cells, Cx43 expression is induced by TGF-f1 via p38 and
PI3kinase/Akt pathway, However, Cx43 expression in dental epithelial cells was not affected by
TGF- 1 ,with or without gap junction inhibitors, whereas gap junction inhibitors significantly
reduced TGF-f l-induced expression of ameloblastin. Therefore, these findings suggest that the
presence of gap junctions is important for the TGF- S l-mediated expression of ameloblastin.An
almost complete lack of induction of ameloblastin by TGF-£ 1 was observed in a primary culture of
Cx43-/-dental epithelial cells. These results suggest that Cx43 gap junction activity is essential for
the TGF-f l-mediated expression of ameloblastin and dental epithelial differentiation.

Further, TGF- f l-mediated phosphorylation and nuclear translocations of ERK1/2, but
not Smad2/3, were suppressed by gap junction inhibitors. Cx43 regulates intercellular
communications through gap junction activities by modulating TGF- f I-mediated ERK signaling

and ameloblastin expression.
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T, TFANVFMBMEEZRE L TWA I LRI NI,
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