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or together with either trilostane (10 wM) or OHT (1 pM)
for 72 hours. Cy5 or Cy3 fluorescently-labelled cRNAs were
synthesised from experimental RNA samples and hybridised
with oligonucleotide microarrays. Red (Cy5) or green (Cy3)
fluorescence was analysed and treatment comparisons were
performed.

In the presence of oestrogen, trilostane and tamoxifen had
different actions on the expression of key sets of genes, in-
cluding those coding for cell adhesion molecules, cell cycle
and growth factor pathway components, and matrix-related pro-
teins. Of particular interest was the preferential up-regulation
of ER beta isoforms by trilostane. ER beta is thought to
be down-regulated in tamoxifen-resistant tumours and is also
a negative modulator of oestrogen’s actions in both ERE-
and API-dependent transcription. Therefore, this observation
may provide an explanation for the clinical benefit seen with
trilostane in patients who have relapsed on tamoxifen.

0-74. Caveolin-1 expression in Tamoxifen-sensitive and
resistant MCF-7 breast cancer cells

Hutcheson IR, Thomas NP, Barrow D, Harper M, Campbell L,
Gunbleton M, Nicholson RI. Tenovus Centre for Cancer
Research, Cardiff

We have previously shown that growth of a tamoxifen-resistant
MCE-7 breast cancer cell line (Tam-R) is mediated by the
epidermal growth factor receptor (EGFR)/mitogen-activated
protein kinase (MAPK) signalling pathway. Components of this
signalling pathway are found within caveolae as a result of
binding to the principal coat protein, caveolin-l. Recent evi-
dence suggests a reciprocal negative regulation exists between
caveolin-1 expression and EGFR/MAPK signalling activity and
that hyperactivation of the MAPK pathway, as a result of
caveolin-1 downregulation, can drive cell transformation. To
investigate whether caveolin-1 plays a role in the develop-
ment of tamoxifen resistance we have studied the relation-
ship between caveolin-1 and the oestrogen receptor (ER) and
EGFR/MAPK signalling pathways in tamoxifen-sensitive (WT)
and -resistant (Tam-R) MCF-7 breast cancer cell lines. RT-
PCR, Western blotting and Immunocytochemistry were used to
assess caveolin-1 expression prior to and following pharmaco-
logical manipulation of ER and EGFR/MAPK pathways. An
inducible caveolin-1 expression system was used to evaluate
the effects of caveolin-1 expression in Tam-R cells. Caveolin-1
mRNA and protein was expressed in WT, But not Tam-R cells.
In WT cells, inhibition of ER up-regulated caveolin-1 expres-
sion and reduced cell growth, whereas, blockade of EGFR
activity increased caveolin-l expression but had little effect on
proliferation. Blockade of EGFR/MAPK signalling similarly
up-regulated caveolin-1 expression in Tam-R cells. However,
increased caveolin-l expression in both WT and Tam-R cells
had no effect on EGF-induced activation of the MAPK path-
way. These findings suggest a negative regulatory role for
EGFR/MAPK signalling on caveolin-l expression but no re-
ciprocal regulation of this pathway by caveolin-1 in WT and
Tam-R cells. Thus, caveolin-l appears to play no significant
role in the development of tamoxifen resistance in this cell
line.

0-75. Expressions of Cyclin B1 and CKS2 in breast
cancers go down after short-term treatment with aromatase
inhibitors

Larionov A, Evans D, Murray J, White S, Miller W, Dixon M.
Western General Hospital, Edinburgh & Novartis, Switzerland

Introduction: Changes in gene expression following short-
term treatment may be helpful in identifying markers of tumor
response to treatment. The aim of this study was to quantify
changes in gene expression during treatment with aromatase
inhibitors (Als).

Materials and Methods: 21 post-menopausal breast cancer
patients with estrogen receptor positive operable primary breast
cancers received either letrozole or anastrozole for 14 days
prior to surgery. Tumour samples were available before and
after treatment. mRNA for mammaglobins 1 and 2 (MGB1 and
MGB?2), Cyclin-B1 (CB1), CDC28 pk 2 regulatory sub-unit
(CKS2), Pleiotrophin (Ptph) and Lipin-2 (Lip2) were measured
by real time PCR. 2-fold changes were regarded as meaningful.

Results: Results are summarized in the table.

MGB1 MGB2 CBI1 CKS2 Piph Lip2
Up 7 6 1 1 9 2
Stable 7 7 12 9 9 19
Down 7 6 8 11 3 0

Changes in MGB1 positively correlated with those in MGB2
(p < 0.01); similarly, CKS2 with Cyclin-B1 (p < 0.01).

Conclusion: Early changes in mRNA expression with treat-
ment could be detected in all studied genes except for Lip2.
Consistent changes were detected in CB1 and CKS2L., which
were concordantly decreased in about a half of the studied
cases. As these genes closely interact in promoting of cell cycle
progression it is suggested that their dynamic measurements
may be markers of early response to Als in estrogen receptor
positive postmenopausal breast cancer patients.

0-76. Does oestrogen receptor B expression influence
survival in breast cancer?

Kalbassi MR, Hodgson C, Mohammed F, Davison AC,
Higgs MJ, Hemming JD, Cunliffe WJ, Shenton BK,
Browell DA. Queen Elizabeth Hospital, Gateshead &
University of Newcastle upon Tyne

Background: Whilst it is ERa that is used routinely in assess-
ment of breast cancer patient oestrogen receptor status, studies
are now suggesting expression of ERP to be also of great
importance for therapy assessment. There is also a suggestion
that ERP levels may have greater influence in the biological
behaviour of breast cancer, where the levels of ERa are low.
Methods: Archival formalin fixed paraffin embedded tissue
was used from a group of 199 patients from 1996. There were
three surgeons. The major difference in clinical practice was
that two treated patients with neoadjuvant endocrine therapy
(20 mg daily Tamoxifen 3 weeks pre-operatively) and other
did not. All treatment was based on multidisciplinary meetings
following national guidelines. Long-term survival was collected
using the hospital breast cancer Database and used as end point.
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Immunohistochemistry (IHC) was used to measure oestrogen
receptor o and f expression,

Results: Mean age was 69.5 years (range 43-99) in treated
and 65.1 years (range 40-91) in untreated. Median follow
up was 83.45 months (range 1-96). Mean survival was 74.1
months in treated group and 70.9 months in untreated. In
neoadjuvant group, there was a trend to better survival in
ERP negative tumours than positive (p = 0.1). In the non-
neoadjuvant group, this trend was also seen (p = 0.04). Corre-
lation of ERa and p with survival showed best prognosis in ER
alpha+/Beta— and worse prognosis in Alpha—/Beta+ tumours
(p =0.00D).

Conclusion: Our results confirm ERP expression to be
associated with worse prognosis, survival and resistance to
endocrine therapy.

0-77. Oestrogen receptor variant expression as potential
selectors for adjuvant endocrine therapy in breast cancer
patients

Green AR, Parish EC, Gee JM, Nicholson RI, Cheung KL,
Robertson JF, Ellis IO. Nottingham City Hospital; University
of Nottingham & Tenovus Centre for Cancer Research, Cardiff

Disease-free interval differs amongst invasive breast cancer
patients, who had not received any prior adjuvant systemic
therapy, with oestrogen receptor (ER) positive cancers treated
by endocrine therapy at the time of relapse. This suggests the
presence of biological factors inherent in tumours which af-
fect responsiveness to subsequent endocrine therapy. ER splice
variants result from exon deletions and can repress wild-type
receptors and modulate anti-oestrogen activity. We hypothe-
sise ER splice variants contribute to the differences seen with
therapeutic response in these patients.

We have characterised variant ER expression in primary
invasive breast cancer patients (n = 17) that either responded
or not responded to endocrine therapy at the time of relapse.
Breast tumour cells were isolated from formalin-fixed archival
tumour sections using laser microdissection. Total RNA was
extracted and expression of ERa, ERaA2-3, ERaA3, ERaAS,
ERB1 and ERP2 was quantified using real-time PCR. Gene
expression was normalised against 18s rRNA expression.

Expression of ER wild-type and variants were detected in
most breast tumours although levels differed. ERaA2-3 and
ERaAS expression was significantly higher in those tumours
that responded to endocrine therapy compared with those tu-
mours that did not respond. No difference was seen with ERa,
ERaA3, ERB1 or ERB2 expression between non-progressive
and progressive tumours. The potential role of these ER splice
variants warrants further investigation particularly in the pre-
diction of a tumour to respond to endocrine therapy.

(0-78. Importance of methodology in plasma oestradiol
measurements: applications in breast cancer research and
management

Folkerd E, Dowsett M. Royal Marsden Hospital, London

Measurement of plasma oestradiol levels is important in the

development and application of endocrine treatments for breast
cancer and may be valuable in the evaluation of breast cancer
risk. However the accurate assessment of oestradiol at the low
levels found in postmenopausal women is complicated by the
presence in plasma of high concentrations of cross-reacting,
water-soluble conjugated steroids. Application of inappropriate
methodology can lead to the introduction of substantial bias,
which limits the accuracy, and interpretation of results. In a
study designed to assess the effect of the aromatase inhibitor
anastrozole on plasma oestradiol levels, we measured oestradiol
using two commercially available direct methods (Beckman
Coulter Access Immunoassay System and Diagnostic systems
laboratories DSL-39100 radioimmunoassay) and two indirect
methods (radioimmunoassay with ether extraction). Anastro-
zole inhibits aromatase, the only source of postmenopausal
oestradiol, by a mean 97%. The two direct assays gave oestra-
diol values that fell after treatment, by a mean 25% and
34%, respectively. In contrast using a sensitive indirect assay
88% suppression was found. Values obtained with this assay
have been validated against those obtained using tandem mass
spectrometry. The results of this study indicate that at least
70% of the oestradiol measured by the direct assays was an
artefact. Application of an extraction step prior to the use of
the DSL-39100 kit led to the elimination of this bias. The
relationship between plasma oestradiol and breast cancer risk
may potentially have an important and widespread application
in association with anti-hormonal strategies for breast cancer
prevention. However it is important to recognise the deficits in
some types of methodology for the quantification of oestradiol
in its application to postmenopausal women.

0-79. Zinc-dependant activation of C-SRC, EGFR and
IGF-1R mitogenic pathways in Tamoxifen-resistant

Vichova P, Taylor K, Nicholson RI. Tenovus Centre for Cancer
Research, Cardiff

Zinc is essential to normal cell growth and present in ele-
vated levels in breast cancer tissue. Recent evidence suggests
zinc can activate growth factor signalling pathways such as
MAPK and EGFR. Tenovus have developed a tamoxifen-
resistant breast cancer cell line which has evaded growth
inhibition by tamoxifen by utilising both the EGFR and IGF-
1R signalling pathways. This tamoxifen-resistant cell line has
increased intracellular zinc levels and affymetrix array anal-
ysis shows increased levels of the ZIP family of zinc influx
transporters. Treatment of breast cancer cells with 0-100 uM
zinc demonstrated a dose- and time-dependent activation of
EGFR at tyrosines 1068 and 845, abolished by both the zinc
chelator TPEN and the c-Src kinase inhibitor Su6656. This
activation is present in the absence of stimulation by EGF
and is accompanied by a parallel zinc-dependant activation of
c-Src. We demonstrate downstream activation of ERK1/2 and
IGF-1R signalling by the addition of zinc. Fluorescent mi-
croscopy visualised EGFRY®* in cells after zinc treatment and
the results confirm activation and plasma membrane localisa-
tion of activated EGFR after treatment with zinc. Interestingly,
activated EGFR shows co-localisation with Vinculin in focal
adhesions and an increased motility and invasiveness of tamox-



