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Summary. The trefoil peptide pS2 was discovered in a 
breast cancer cell line as a result of its oestrogen 
responsive character. The expression of pS2 in breast 
tumours in vivo is also likely to be an oestrogenic effect 
and as such, the presence of pS2 in oestrogen receptor 
positive breast cancer is evidence of an intact oestrogen 
response pathway and an indicator of putative hormone 
responsiveness. Consistent with this, clinical studies of 
breast cancer have revealed a correlation between pS2 
expression and favourable tumour characteristics as well 
as response to endocrine therapy. 
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Introduction 

Human breast cancer is frequently responsive to the 
ovarian steroid hormones oestrogen and progesterone 
and manipulation of the endocrine environment of a 
tumour can induce regression in some circumstances. 
Breast cancer is more likely to respond to endocrine 
therapy if the specific nuclear receptors for oestrogen 
and progesterone are expressed however there is not a 
simple relationship between receptor expression and 
hormone responsiveness as a proportion of receptor 
positive tumours are resistant to this form of treatment 
(Horwitz, 1981; McGuire et al., 1991). It is important 
therefore to identify downstream products of hormone 
receptor action in order to gain insight into the 
mechanisms of hormone resistance in breast cancer and 
to predict more accurately which patients are likely to 
respond to endocrine therapy. pS2 is a protein whose 
expression in breast cancer is induced by oestrogenic 
stimulation of the oestrogen receptor (ER). Although the 
function of pS2 in the breast and its role, if any, in 
mediating oestrogen effects is not known, its expression 
is a useful marker of a functional oestrogen response 
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pathway and therefore potential hormone responsiveness 
in breast tumors. 

pS2 protein 

pS2 belongs to a family of proteins known as trefoil 
peptides because of their distinctive three loop structure 
formed by disulfide bonds between six similarly placed 
cysteine residues (Thim, 1989). Trefoil peptides in 
humans are principally found in the gastrointestinal tract 
(Chinery and Coffey, 1996) and pS2 is expressed in 
normal mucosa of the gastric body and antrum and is 
also secreted into the gastric lumen (Rio et al., 1988). 
The role of pS2 in the gastrointestinal tract is uncertain 
but studies in which the protein was overexpressed in the 
jejunum of mice suggest it may be involved in mucosal 
defence (Playford et al., 1996). Adenomatous hyper- 
plasia and malignancy in the stomach of pS2 knock-out 
mice imply a role in regulating cellular proliferation or 
even tumour suppression in this site (Lefebvre et al., 
1996). 

ps2 is encoded by a gene located on chromosome 
21q22 (Moisan et al., 1988), close to the gene encoding 
human spasmolytic protein, another trefoil peptide 
(Tomasetto et al., 1992). The gene is divided into 3 
coding exons (Jeltsch et al., 1987) and the coding 
sequence is 252 nucleotides in length (Jakowlew et al., 
1984). The sequence predicts for a protein of 84 amino 
acids however features of the amino terminus suggested 
the presence of a signal peptide (Jakowlew et al., 1984) 
and subsequent studies proved that 24 amino acids were 
cleaved prior to export (Nunez et al., 1987; Mori et al., 
1988, 1990). 

The oestrogen responsive nature of pS2 in human 
breast cancer 

Despite its prominent expression in the gut, pS2 was 
actually first discovered in breast cancer and it was the 
oestrogen responsive character of pS2 in this context 
which brought it to attention. 

In 1982 Masiakowski et al. reported experiments 
where differential hybridisation of a cDNA library 
















