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CHAPTER ONE

GENERAL INTRODUCTION
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REASONS FOR THIS STUDY

Oestrogen is a modulator of cellular growth and differentiatic
cells associated with reproduction and mammary gland devel
al 199%)estrogens araevalyed in the growth and development c
and mammary cancermsndMOIIgelid89Nhe mechanism by which th
effecos oestrogen are mediated in both normal and neoplasti
specific intracellular receptors ER2taald dOBRheKsei ERs are
members of the steroid/thyroid/retinoid receptor gene sup
activated nucleaptipanfacdodstheir presence has been an indic
a favourable prognosis in breast-gasideve wtid hbciRg more
sensitive to endocrinewvittrte aatgreerts such as tamoxifen. Unfortu
large proportion of patiendsvelvemtuedigtance towards this tre
(Clarke and McGuirés 1d9@®err of ERx and ER?2 variants hav«
identifiedgUat all99Wang and MiksicekQolAlaat all1992;
Fuquat all992; Zhetngl1996; Chaetpall2000; Paolh Speirs,
2001; Poetlal20028 ayletr al20)8nd it has been suggested that t
ER variants may play a role in the developniledrasefvarignitassist

have also been found to coexist with wildtype ER am@&lmay int



function. Thisasttardpted to examine theseak®R asagesstdheir
clinical relevance as well as their significance with respect

role they each may play in the pathogenesis of breast disease

In order to examiogreélssipm of diseakkDtlhheedst cancer cell lin
was utilized as a model for the effects of various breast can
ERs. Thd7D cell line is an ER% poshtave adéehlo lighhebetehas
found tosbasitive to tanaoxofeesirogen antaigseiesm,s to also be
genetically unBhadleellnmaneherefdre in transition from an oestrc
responsive state to an oestrogen resistant state and poss
negativiehe effects of ogistrogerform-cbekiradacktherefore
important when assessing hormone responsiveness and the p

each ER+* exon variant or ER2 region.

Tamoxifen is the most widely used hormonal therapy for al
cancer provided that thR-prcedisiEarsh &r, 199®t).only has it been
used for the treatment of advanceandipossimdanopraisal women
but also for the prevention in women at high risk of develc
(Levenson and Jordann 1b3eakt tissuegnalmordsf to ER+ and
competitively blocks the action of oe®diowgen (IoEHEE na bsod
binds to tamoxifen but with a higher affinityethhdh98RH does (k
important drawback to tamoxifen treatment, howevedruigs the ¢
resistance that occurs in many patients. This may also take t
stimulation of théehusmeowggesting both oestrogen agonist and

activities (Katzenetle ahb@y®h; McDenngll2002NDhe mechanism

NA



of teomifen resistanegrosnti®@Beast cancer is unknown despite ex
studies (Osborne, 1998; Ali andT@Goombwsdy200&2mines the poten
role of oestrogen receptorevaevenbpmrenh of oestrogen resista

T-47D breastecanechlg observing growth in medium containing ta

Thanajoroy breastcioeo massise after menopause when ovarian pr
of oestrogen and progesterOrestrhbgeEennes.ynthesis, ahswever,
occurisn muscle, skin and addpoblsreoutgbsuhe converigher of
androstenedione or tesoodtesormee anmddimdsby the enzyme,
aromatase cytochromldORCytochromé5®is also involved in the
conversion of cholesterol to pregnenolone, the bas,ic precu
oestrogens and glucoChbotliceoti@rsnl has, therefore, also been imj
increasing breast cancer risk in postmenopausdl ®O0Men (Fu
Concentrations of desstealleeln reporteignoficantly higher in bre:
carcinamhan in peripheral tissue in postmearo paumnsaelgitamen (
al] 1985; Szyxtzaki998; Chetratl2000; Migasdl004dggesting

that oestrogen production within the breast and by breast ca
in stimulatingrtpnodiferation in theAeomatiesdsmRNA levels hav
been found to be increased in ievasite9eYtamminvarsive
(Suzukt al2007) breast carcinoma compared to mnodncaltimgeast
that aromatase is the kegpemaylme for the increase in intrat
oestrogen levels in brelgstemncetreatment of breast cancer |
with aromatase inhibitors should block synthesis of oestroge
and therefore reduce the progression of breast tumour

postmenopausal women.

.\



One of the early aromatawe sindmbntoghbkute.thnhaicdteit was the

prototype for nonsteroidal aromatase inhibitors (Co
Aminoglutethirmideks several cytochrodmediated steroid

hydroxylation steps including those requticpdedoenohohester:
convsion and for the aromatization of andrdgenhd 7t» oeldtroge
line provides a model in order to establish the ef(bgects of a
observing growth in the presence of cholesterplarachd andr
aromatase inh(bjitibeaddition of aminoglutethimide to the growt

on ER variants.

Oestriol, a weak ozrsdragmetabolite of oestradiplhasdbeentrone
used successfully as a hormone replacement therapy (H
postmenopausal women fforofthedimaléceic sy@atoanhsashi al
2000MenopauBl&®AT has, however, been associated with incre.
cancer r(iRksenbetgal20®) although the presaerstceiodf has also
indicated some prevention of mamma(lyakahoasapemg sas
2004)T-47D breast cancer cells grown in mediumweocohdaining
provide information on hormone response and the effect

metabolite on ERs.
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The purpose of this thesis is to define aepapt®rnto{Edess)kramge n

oestrogen receptor 2 (ER2) mRNA variants in clinicRCRreast c:



and sequence analysis in order to establish their relatior
parameters, prognosis and treatment outcome and tloms their
of oestrogen action that occurs during tumourigenesis ani
acquisition odesatrbigen resistance. To further examine pro
disease the rate and location of variations in the exons of ER
oestrogens-oaqttigens, aromatase inhibitors and oestrogen pre
their implications on hormone responsiveness witegpekeamined i

using the human breast cand@Dcald Bneodlel.
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