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Summary. The tenascins are a family of multifunctional 
extracellular matrix glycoproteins subject to complex 
spatial and temporal patterns of expression in the course 
of various organogenetic processes, namely those 
involving epithelial-mesenchymal interactions. In the 
intestine, the tenascins, in particular tenascin-C, have 
been found to be differentially expressed in the 
developing and adult small intestinal and colonic mucosa 
as well as in neoplasm. While tenascin-C emerges as a 
key player likely to be involved in intestinal mucosa 
development, maintenance and disease, its exact role in 
the regulation of fundamental intestinal cell function(s) 
such as proliferation, migration and tissue-specific gene 
expression remains however to be established. 
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Introduction 

The intestine, like many other organs, requires 
dynamic and reciprocal epithelial-mesenchymal 
interactions for its morphological and functional 
development as well as its maintenance at the adult stage 
(Haffen et al., 1989; Yasugi, 1993). One key element in 
these interactions is the extracellular matrix (ECM), in 
particular, the basement membrane (BM), which is 
located at the epithelial-mesenchymal interface (Leblond 
and Inoue, 1989; Rosman et al., 1993; Timpl and Brown, 
1996). I t  is now recognized that ECM composition 
defines the necessary microenvironment for various 
cellular functions, such as adhesion, proliferation, 
migration, cell survival and tissue-specific gene 
expression, during development and at maturity (Adams 
and Watt, 1993; Lloyd Jones et al., 1993; Rosekelly et 
al., 1995). In the intestine, a detailed analysis of BM 
components such as laminins and type IV collagens as 
well as various BM associated molecules such as 

fibronectin has revealed that most of them are subject to 
particular spatial and temporal patterns of expression 
(Simon-Assmann et al. ,  1995;  Beaulieu, 1997). 
However, one of the most striking examples of 
differential expression is tenascin-C. Although present 
constitutively in smooth muscle cells, this macro- 
molecule was found to be expressed relatively late 
during embryonic development (i.e. only after short villi 
had formed) in the small intestine while being absent in 
the fetal colonic mesenchyme but, in contrast to most 
other organs, was detected in their adult counterparts, 
being expressed according to an increasing gradient 
along the crypt-villus axis and crypt-surface epithelium 
axis in the small intestine and colon, respectively. 

In this review, we will present an overview of the 
structural features and functional properties of tenascin- 
C and other members of the family discovered more 
recently. We will then discuss what is currently known 
about the expression and distribution of these 
macromolecules as well as some of their cellular 
receptors in the intestine under the normal and 
pathological states. 

Structural features of tenascins 

The tenascins are extracellular matrix glycoproteins 
characterized by their multi-branched structure. They 
were originally described as CSP (Cell Surface Protein; 
Yamada et al., 1975), restrictin (Carter and Hakomori, 
1981), GMEM antigen (Bourdon et al., 1983) 
myotendinous antigen (Chiquet and Fambrough, 1984), 
hexabranchion (Erickson and Inglesias, 1984), J 1  
glycoprotein (Kruse et al., 1985), and cytotactin (Grumet 
et al., 1985) before obtaining their final designation as 
tenascin (Chiquet-Ehrismann et al., 1986). 

While some tenascins are homotrimeric, tenascin-C 
is a hexamer (Fig. 1). The monomeric glycoprotein, 
varying from 180-320 kD, is made up of four distinct 
segments. At the most N-terminal portion is a 150 amino 
acyd alpha helix. In this segment, iour heptad repeats are 
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