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Summary. Colorectal cancer is the second most 
common cause of cancer mortality in the western world. 
Colorectal cancer has been well studied, and the genetic 
steps involved in the adenoma to carcinoma sequence 
have been well elucidated. The first genetic alteration, 
found in 85% of adenomas, are  mutations in the 
adenomatous polyposis coli ( M C )  gene. However, the 
consequences of this and the exact function of APC in 
the colon is not fully understood. It has been suggested 
that APC could function through its regulation of B- 
catenin, an ubiquitous cytoskeletal protein with multiple 
binding specificities resulting in diverse functions 
including cell growth, adhesion, and migration. Any 
change in these associations may play a role in 
colorectal cancer development and progression. 
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Catenins - An introduction 

The catenins are a family of cytoplasmic proteins 
that are involved in a number of cellular processes 
namely adhesion and signal transduction. This multigene 
family comprises of a- (102Kda), 13- (92Kd), y -  
(Plakoglobin) (83Kd) catenin, and p120(CAS), and are 
found on chromosomes 5q, 3p and 17q respectively, the 
chromosomal location of p120 is currently unknown 
(Peifer et al., 1992; Liu et al., 1997; Reviewed by Smith 
and Pignatelli ,  1997).  The catenins have three 
structurally distinct regions; an amino- and carboxyl- 
terminal domain, and a hydrophobic region comprising 
of arm repeats, each consisting of 42 amino acids. The 
number of these arm repeats vary between the catenins, 
13- and y-catenin having 13 arm repeats, whereas p120 
has 11 (Reynolds et al., 1994;  Ruiz et al., 1996;  
Troyanovsky et al., 1996; Reviewed by Ilyas and 
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Thomlinson, 1997). 13-catenin has been shown to be 
homologous to the armadillo protein found in 
Drosophila, suggesting that the catenins have been 
evolutionarily conserved (Reviewed by Ilyas and 
Thomlinson, 1997). Of the catenins, y-catenin and B- 
catenin share the greatest homology, with the y-catenin 
arm repeat region sharing 85% homology with B-catenin 
(Troyanovsky et al., 1996). 

The catenins are found to associate with a large 
number of proteins (Fig. 1) namely APC, Cadherins (in 
adhesive junctions), Epidermal growth factor receptor 
(EGFR), C-erb2, Tyrosine Kinases (v-src) and 
Phosphatases (Vandate, PTP 1B and PTPp), vinculin, cx- 
actinin, fascin, paxillin, axin, ezrin, GSK-313 and the 
transcription factors TCF (T cell Factor) and LEF 
(Leukocyte enhancing factor) (Brady-Kalnoy et al., 
1995; Reviewed by Jawhari et al., 1997a; Reviewed by 
Nakamura, 1997; Reviewed by Yamada and Geiger, 
1997;  Balsamo et al., 1998;  Hiscox et al. ,  1998;  
Reviewed by Polakis, 1998). 

13-catenin is the most widely studied of the catenins 
and has been shown to have diverse binding specificities 
(Fig. 1A) and as a consequence functionality, with it 
being involved in cell adhesion (Via binding to members 
of the Cadherin family) (Peifer et al., 1992; Nagafuchi et 
a1.,1994; Reviewed by Jawhari et al., 1997a; Lewis et 
al., 1997), cell signalling (via the wingless-Wnt pathway 
(Fig. 1B) and receptor and non-receptor tyrosine kinases 
(Fig.. 1C) (Reviewed by Ilyas and Thomlinson, 1997; 
Reviewed by Nusse et al., 1997; Muller et al., 1998) and 
cell motility (B-catenin complexed with APC has been 
found associated with the microtubule system (Barth et 
al., 1997a,b). Many of the activities of B-catenin are 
regulated through the control of these functional 
complexes (Shibamoto et al., 1995; Reviewed by Ilyas 
and Thomlinson, 1997). 

y-catenin, like B-catenin has also been shown to 
associate with APC, E-Cadherin and TCF, via its ARM 
repeat region (Troyanosky et al., 1996) and is 
phosphorylated by both receptor tyrosine kinases and 
non-receptor tyrosine kinases (Ruiz et al., 1996), but 
unlike B-catenin, y-catenin is also found associated with 
the desmosomal proteins desmoglein and desmocollin 




















