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Summary. T-cadherin is a unique cadherin cell adhesion 
molecule that is anchored to the cell surface membrane 
through a glycosyl phosphatidyl inositol (GPI) moiety. 
The cytoplasmic domain, which T-cadherin lacks, is 
believed to be critical for homophilic binding through 
interaction with submembrane cytoskeletal proteins. 
Docs  this mean that T-cadherin is an unimportant  
molecule'? However, the T-cadherin amino acid motif 
has  been wel l  c o n s e r v e d  th rough  evo lu t ion  in 
ver tebra tes ,  sugges t ing  that T-cadher in  may have  
biological significance in higher animals. Consistent 
with this hypothesis, recent studies have thrown light on 
the relevance of T-cadherin in the fields of ontology, 
neurology, respirology and cardiovascular physiology. In 
this manuscript ,  w e  review current advances  In T- 
cadherin research. 
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Nomenclature 

T-cadherin was first identified in chicken as a unique 
glycosyl phosphatidyl inositol (GP1)-linked membrane 
cadherin (Ranscht and Dours-Zimmermann,  1991).  
Human CDH 13, cadherinl3, was subsequently reported 
by Tanihara et al. (1994). Independently, Lee (1996) 
identified a candidate gene,  expression of which is 
altered in human breast cancer. This candidate gene, 
which was strongly expressed in heart, was termed H- 
cadherin and appeared to be identical to CDH13. A s  
shown in Table 1, molecular homology between these 
species clearly indicated that CDH13 (H-cadherin) is a 
human homologue of chicken T-cadherin. The cadherins 
have been d iv ided  in to  more  than 10 subc las ses ,  
depending on their tissue distribution; these include E- 
(epithelial), N- (neuronal) and P- (placental) cadherins. 
Although the classical cadherins were designated by the 
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tissue or organ in which they are strongly exppressed, i t  
scems reasonable to use "T-cadherin" instead of CDH13 
or H-cadherin given the history outlined above. 

Molecular structure of T-cadherin 

Class ica l  cadher ins  a r e  c o m p o s e d  of a h ighly  
conserved cytoplasmic domain of approximately 160 
amino acids, a single transmembrane domain, and a 
large extracellular portion that is organized in a series of 
five structurally-related tandem repeats (Ranscht, 1994). 
T h e  c o n s e r v e d  in t r ace l lu l a r  d o m a i n  of c l a s s i ca l  
cadherins is believed to bind to a group of cytoplasmic 
proteins, termed catenins, which serve as a link between 
cadherins and the cytoskeleton (Nagafuchi and Takeichi, 
1988; Ozawa et al., 1989). T-cadherin has a strikingly 
diverse structure, as illustrated in Figure I. T-cadherin 
has five tandem repeats in i ts  extracellular portion; 
however, i t  is attached to the plasma membrane through 
a GP1 anchor without a cytoplasmic domain (Ranscht 
and Dours-Zimmermann, 199 1; Tanihara et al., 1994; 
Lee, 1996). HPT-1, Ksp-cadherin, and LI-cadherin also 
each have a short cytoplasmic domain that consists of 
only about 20 amino acids exhibiting no homology with 
this highly co~ i sc rved  region of classical  cadherins 
(Berndorff et al., 1994; Dantzig et al., 1994; Thomson et 
a l . ,  1 9 9 5 ) .  A l though  LI -cadher in  l acks  a typical  
cytoplasmic domain which induces reorganization of the 
actin cytoskeleton, LI-cadherin was still able to mediate 
c a 2 + -  dependent cell-cell adhesion.  A recent study 
further revealed that an artificially constructed GPI- 
anchored form of LI-cadherin still can induce C$+- 
dependent, homophilic cell-cell adhesion in transfected 
ce l ls  (Kreft  e t  al., 1997).  T-cadherin a lso  induced 
homophilic adhesion between transfected cells (Vestal 
and Ranscht, 1992). These  findings indicated that a 
c y t o p l a s m i c  d o m a i n  may  not  be  necessa ry  fo r  
homophilic binding of several cadherin molecules. 

T-cadherin homology among species 

Human, gorilla, mouse, chicken, frog, and zebrafish 
T-cadherin cDNAs  including partial sequences have 














