
- 
Emcadherin: A Distant Member of the The side chains of the histidine and the 

I 
valine are exposed on,the surface, whereas 

Immunoglobulin Superfamily the interior. alanyl Residues side chain flanking points the to H ~ S - ~ l a - ~ a l  the protein 
sequence seem to determine the specificity 

Gerhard Wagner of the adhesion. In CD2, the F-G, C-C', 
and C-C" loops as well as some nearby resi- 
dues form the adhesion site (8). The adhe- 
sion sites of cadherin and CD2 are at posi- 
tions analogous to the contact sites between 

In a pioneering experiment at the begin- via contacts with other CAMS from the Ig the variable domains of heavy and light 
ning of this century, H. V. Wilson found that superfamily. The best known example is the chains in Igs (9). 
sponge cells of different species segregate interaction of CD2 from T cells with CD58 The third striking observation concerns 
when mixed artificially. This was the first dem- of antigen-presenting cells. Same CAMS the binding site of calcium, which is re- 
onstration that cells can choose the iden- from the Ig superfamily also form contacts quired for cadherin adhesiveness. Overduin 
tity of their neighbors ( 1  ). This skill de- with CAMS from the integin s u p e a l y .  and co-workers identified the binding site 
pends solely on rhe properties of the indi- Until recently, the cadherins were con- in the linkage region between domains 1 
vidual cells, in particular on the specific ad- sidered a separate family of adhesion mol- and 2, It is not cl- to the putative site of 
hesiveness of cells to o tha  cells. This adhe- &. Cadherins are singlechain teatl9nerd- adhesion, yet calcium binding induces a 
siveness is governed by meptor glycopmteins brane polypeptides. The extracellular por- conformational change at the adhesion 
on the cell surface and is critical to the pro- tion usually consists of five homologous do- face. This effect is not yet understood. The 
cess of development and morphogenesis. mains of about 110 residues. The short cy- primary result of calcium binding is stabili- 

Cell-cell adhesion is also important for toplasmic tail interacts with the cyeoskel- zation of the positions of the five extracel- 
processes other than development. The best eton by means of proteins called catenins. lular domains relative to each other, be- 
known examples of cell adhesion molecules c a w  homologous calcium binding sites are 
are from immune cells, in which 

k 
present at the linkage regions be- 

the surface receptors mediate, for tween all extracellular domains. 
example, adhesion to antigen-pre- The new structure of a cadher- 
senting cells and the endothelid in adhesion domain unveils a domi- 
cells of the vasculature. Indeed, im- nance of the Ig structural motif 
mune-cell adhesion receptors are among cell adhesion molecules 
the only cell adhesion molecules and more generally among recep- 
for which atomic structures have 

1 tor molecules. Previously, the growth 
been solved, specifically the CD2 1 hormone receptor structure was 
(2) and E-selectin (3) adhesion I I 

found to be built of domains re- 
domains. In this issue of S c h c e ,  I lated to this evolutionarily success- 
Overduin and co-workers report 

Adhesion the first structure of an adhesion Adhe,,. . sequence homology exists. Many 
molecule important for develop- proteins of the extracellular matrix 
ment outside the immune system Edher in  and CD2. The secondary structures and topology of the are built of structural motifs relat- 
(4). The new solution structure of adhesion domains of E-cadherin (left) and human CD2 (right). Ar- ed to the Ig fold, the fihonectin- 
the amino-teminal domain of rows, p-strands; cylinders, helices; dashed lines, putative adhesion type 111 domains, for example. ne 
epithelial cadherin ( ~ - ~ ~ d h ~ ~ ~ )  surfaces. The two faces of the p-barrel are red and yellow. threedimensional structure of the 
reveals some surprises and new in- cadherin adhesion domain will cer- 
sights into cell-cell adhesion. The adhesive function of cadherins is tainly stimulate analysis by sitedirected rnu- 

In the past, cell adhesion molecules primarily localized in the first amino-termi- tagenesis of the surface residues important 
(CAMS) have been classified into families nal domain, and it is this domain of E-cad- for adhesion contacts and may lead to an 
on the basis of their amino acid sequences herin that Overduin and co-workers have understanding of the specificity of adhesion 
(5). Three of these familes are imporrant dur- solved (4). Their first unexpected result is in developmental processes. 
ing morphogenesis-CAMs with homology that the structure shows remarkable simi- 
to the integrin superfamily, the immuno- larity to the Ig fold (although there is no Wemm~ 
globulin (Ig) supeh i ly ,  and the cadherin sequence homology), the well-known sand- ,,. J, zm,. s, 245 (1907). 
superfamily (6). Other families of adhesion wich structure of Ig variable or constant do- 2. P. c. Driscdl. J. G. ~yster. I. D. Campbell, A F. 
molecules include the selectins, which rec- mains as found in the Ig supe&may (see Williams, Natwe353, 762 (1991); J.  M. Withka et 
ognize carbohydrates on the surfaces of tar- figure). However, in con- to these struc- a/., SfrucLvre 1 ,  69 (1993); D. L. Bodian, E. Y. 

Jones. K. Harlos, D. I. Stuart. S. J. Davis, ibid. 2, 
get cells in inflammatory responses, and the tures, the fold of cadherin resembles more a 755 (1994). 
little known addressins, which direct the mi- barrel than a sandwich and exhibits two 3. B. J. Graves et d.. 532 (1994). 
p t i o n  of lymphocytes to lymph nodes (7). small helices in place of the irregularly 2 ~R~J~~ Only integrins and cadherins require cal- stnmxed B-C and E-F loops of molecules facts B ~ ~ ( A C - C  hem, w o n ,  I=). 
cium to perform their adhesion function; from the Ig supe&udyY 6. M. T W i i ,  ~ c i a n c e ~ ~ l ,  1451 (1991). 
CAMS from the Ig superfamily do not. Rath- The second surprise is that the putative 7. J. w a n d  S. M. Albddal Am. Rev. R w y ,  

Dis. 148,531 (1993). er, these CAMS primarily mediate adhesion adhesion interface is on the same side of the 8, A. R, ,,,. wBnandm et al.. hProc. NaH. Sci, 
molecule as in the Ig-type adhesion mol- U.S.A. QD, 11613 (1993). 
ecule CD2 (see figure). It is cent& around 9. C. a f h k  J. WOtnY.  R. Bruwleri, M. Karplus, 
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