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�#�������- ;� +����#)/�'�Q#'/�)R�8#���Q#'/�)�I�"��+�'?&�%�
K���� �����4�� OJ��� ��&%$��'��� .�'#)� ��'.�#�)� ��+,�
��'.�#�)�$#4�������P9 m&��9� -��&��-�#$����9 m&�� $�!"���
�F#3.� ��
)=#���/�)�+��-���+'�&�3'"��+���O�����9 m&��+,
3�00��� �· 10; Gibco), 3 ml 50 mM-MgCl2 (Gibco), 0·3 ml
platinum Taq (5 U/ml, Gibco), 6 ml DNA (tissue lysate) and
sterile injection water) with total volume of 50 ml, amplified
by forty cycles (94 C for 1 min, 58 C for 1 min, 72 C for
1 min, except the last cycle which lasted 7 min) using a
DNA engine (MJ block, Peltier Thermal cycler; Dyad ,
MJ Research Inc., Waltham, MA, USA). A negative and,
where possible, a positive control were run in parallel.
Samples (15 ml) of PCR product in 5 ml Ficoll buffer (%
(v/v); 0·25 bromophenol blue, 0·25 xylene cyanol FF, 15
Ficoll (type 400; Pharmacia Biotech AB, Uppsala, Sweden),
water (molecular cloning; Maniatis et al. 1989), were
fractionated by gel electrophoresis on a 1 % (w/v) Tris-
borate–EDTA (TBE)–agarose gel containing 0·14 mg
ethidium bromide/ml, running in 1 · TBE buffer (0·045 M-
Tris-borate, 0·001 M-EDTA, pH 7·5) at 100 V for 1 h. The
separated DNA and 100 bp marker was visualised on a u.v.
transilluminator and recorded using a digital camera
(Kodak, Hemel Hempstead, Herts., UK).

Single-strand conformational polymorphism. DNA (2–8ml)
and 2ml single-strand conformational polymorphism (SSCP)
loading buffer (5 M-NaOH, 0·05 M-EDTA, 50 % glycerol, 5
% bromophenol blue–xylene cyanol and water; Orita et al.
1989) were heated to 37 C for 2 min, cooled with ice for
5 min, loaded on to SSCP gel (6·3 ml Mutational detection
enhancement, 3 ml 5 · TBE, 16·1 ml double-distilled water,
60 ml Tetramethyl-1-2-diaminomethane, 400 ml 10 %
Ammonium persulphate) and run at 4 C with 0·6 · TBE for
7 h at 200 V. Band visualisation was achieved by washing
with 10 % (v/v) ethanol inacetic acid, incubating for 15 min
with 0·1 % (w/v) AgNO3, washing with double-distilled
water, and then developed using 1·5 % (w/v) NaOH and
0·1 % (v/v) formaldehyde (37 %), fixed in 0·75 % (w/v)
Na2CO3 and visualised using a light box and recorded using
a digital camera. Nucleotide sequencing of shifted band in
SSCP analysis was also performed in the Department of
Biochemistry, University of Bristol, Bristol, UK.

Results

Increase in cytoplasmic expression and nuclear localisation 
of b-catenin in dysplastic mucosa

Within the non-dysplastic tissues (Fig. 1) of the DMH-
exposed tissues > 90 % of the colonic epithelial cells were
positive for b-catenin expression at the cell membrane in
thirty-three of forty-one tissues examined. The areas of
cytoplasmic expression within these tissues were found to
be much less, with twenty-four of forty-one tissues having
areas of < 50 % positivity. There was no focal nuclear
expression of b-catenin within the non-dysplastic tissues.
The dysplastic tissues revealed increased membranous and

cytoplasmic b-catenin immunoreactivity with > 90 % of the
epithelial cells being positive for b-catenin in the majority of
tissues (thirty-nine of forty-one and thirty-eight of forty-one
tissues respectively scored 3). Within these dysplastic
tissues focal nuclear expression was also observed in
fourteen of forty-one tissues. Thus, when comparing the
non-dysplastic tissues with the dysplastic tissues there was
an increase in cytoplasmic and focal nuclear expression
for b-catenin within the dysplastic areas, an increase in
immunoreactivity was also noted (Fig. 1 (A)) but not
quantified.

Cytoplasmic E-cadherin cellular localisation is not 
associated with reduced membranous expression in 

dysplastic mucosa

Within the non-dysplastic tissues > 90 % of the epithelial
cells were positive for E-cadherin (Fig. 2) membrane
expression within the majority of the tissues (thirty-nine of
forty-one scored 3). Cytoplasmic expression showed > 50 %
of the epithelial cells being positive for E-cadherin in some
tissues (twenty-three of forty-one scored 2), the remainder
of tissues having lower expression levels. There was no
nuclear E-cadherin expression within the non-dysplastic
tissues (zero of forty-one). Of the epithelial cells > 90 %
were positive for E-cadherin membrane expression within
the dysplastic tissues, suggesting membrane expression was
maintained (thirty-nine of forty-one scored 3). This positive
outcome was accompanied by an increase in cytoplasmic
expression with 90 % of the epithelial cells being positive in
the majority of tissues (thirty-two of forty-one scored 3) but
no nuclear localisation (zero of forty-one) was observed.
Thus, the results show an increase in cytoplasmic expression
for E-cadherin in the dysplastic tissues (Fig. 2 (A)).

Increase in a-catenin and p120 cytoplasmic expression in 
dysplastic mucosa is not associated with nuclear

localisation

Expression of a-catenin (Fig. 3) within the non-dysplastic
tissues revealed membranous expression in all tissue in
> 90 % of all colonic epithelium (forty of forty scored 3). Of
the epithelial cells > 50 % were positive for a-catenin within
the cytoplasm in the majority of these tissues (thirty-five of
forty scored 2) and no nuclear expression (zero of forty-one)
was observed. Within the dysplastic areas of these tissues
there was maintenance of membrane expression, with
membranous expression in > 90 % of the epithelial cells in
all tissues (40/40 scored 3). There was also an increase in
cytoplasmic localisation of a-catenin within the majority of
these tissues, with 90 % of the cells being positive in the
majority of tissues (twenty-nine of forty scored 3); this
increase was accompanied by no focal nuclear expression.
Thus, within the dysplastic tissues a-catenin expression was
shown to be maintained at the membrane and increased
within the cytoplasm. Expression of p120 (Fig. 4) within the
non-dysplastic areas of the DMH tissues showed
membranous expression in 90 % of epithelial cells for the
majority of tissues (thirty-nine of forty scored 3); expression
was throughout the crypt, although greatest at the mid to top
point of the crypt. Some cytoplasmic expression was
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