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CHAPTER THREE

MATERIALS AND METHODS

3.1

Sources of Tissue and Cell Lines

Samples were taken from 61 patients gresréotVeagke&te the

AcademHospitiml Johannesbithgprimary breast cancer. The brec
needle aspirates (FNAX®)n weoen tpatients by routine clinical p
and placed immediately into lysis buffer containing guanidiniu
mercaptoethanol (as provided by the RNeasy mini kit from Qi
stored-m@C. An aliguot of each FNAnwd&srarlswotine cytology to v
the presence of tumour cells within each sample. Normal br¢
were obtained from 10 patients undergoing breast reduction
stored in the same way. Ethical approval wasnobtgawved and

informed consent (Bhppendix

The ME&Fbreast carcinoma cell line from the American Type
Collection (ATCE2)HWAs used asdagmnmosktRve control and was
maintained in Earle s Minimal Essential Medium (EMEM) (
Technologies, UK) with 10% foEta$ CREfltaeBumpfoducts, Kempt
Park, South Africal)7DT beedst carcinoma cell |in2@3@ATW&Ls HTB

maintained inl1BPMImedium (Gibco BRL, Life Technologies, Ul



FCSsupplemented . @ithUOinsulimfgm(1IWumulin N, EIli Lilly, Isa;

South Africa) and 1mM Sodium Pyruvate (Gibco BRL).

3.2

Ribonucleic acid extraction

3.2.1

Human breast tissue

Ribonucleic acid (RNA) was extracted from human breast tiss
RneasyinM Kit (Qiagen, Gernsamyple$hweere collected in a lysis
containing guanidinium thidbowyeacapdoeittdeanol as provided in t
in order to protect the RNA. The tissue samples were manuz:
scalpel blades asdte¢lsewlgre pipetted directly onto Qiashredd
Germany) spin columns and centrifuged in a microcentri
centrifuge 5402, Eppendorf, Hamburg, Germany) for 2 minutes
(14000 rpm). One volume of 70% ethanoh has agarateocaed

mixed well by pipetting to create conditions that promote sel
to the RNeaswsilntambrane. Each sample was then applied to
mini column (Qiagen, Germany), contaminants were washed a
elwetd from the columns -fmleeRMaser according to thesmanufac

instructions. The RNA wadé6Gtomeid regquired.



3.2.2

Tissue culture cells

Medium was decanted from the flasks and the cells were was
buffered salie (RBpenltix 1ml lysis buffer containing guan
thiocyanatébmredcaptoethanol (Buffer RLT, Qiagen, Germany) \
each flask and the lysed cells were poured into Eppendorf tuk
pipetted onto Qiashredder @nwgepinGeaghumns and centifrugec
microcentrifuge for 2 minutes at maximum speed (14000 rpn
70% ethanol was added to each homogenized lysate to adjust
Each sample was applied to an RNeasy mini spiRNAIlwesn, wa:
eluted from the columns-fweeh vkaNaseaccordimgariafalcéurer s

instructions. The RNA wad&Gtonmeid regquired.

3.3

Reverse transcription

The extracted RNA was converted into complementary DNA (c
to alwofor th®&gPONA polymerase, used in the PCR, to function.

avian myeloblastosis virus (AMV) reverse transcriptase was u

A 20 reverse transcription reaction was performed for eac
culture sample prRoortdiPs@ round nesttddoP @R102x PCR buffer

[500 mM KCIl; 100-th@1 TphH 8.4); 0.1% gelatin] wadMgfded to -



(25 mMmMPhZ10 mM) dNTP mix @k.edbdbhmddoxynucleotide triphosg
(Promega, Madison, USA) was mlade lwpgiodha( 206k)/ RNasin
(Promega, USHM)olo(d (25 pmwm)/ @h DERiCeated watedrand 1
(15 a) of AMV reverse transcriptase (Promega). As the FNy
small and thus the concentration of RNA extraptedsiwaes tow it
guantitate the RNA spectrophotometrically for fear of losing &
random amoundhoff RNA was therefore added to the reverse
reaction and mixed well. Initially, the RNA samples were |
olig(dT9primer aC700r 5 min and cooled slowly to room temg
facilitate primer annealing. After the addition of the remair
reactions were inculd&tefdral hdbur. The reverse transcriptase
was inactivated rogy tlhd&bifor 5 min and cooling on ice. The c¢D

allowed to cool for 1 hour before amplification by PCR was ca

A reverse transcription control reaction was performed sim
additionodfDERtCeated water in plaicetb®e Rb&ction prior to reve

transcribing in all cases.

3.4

Polymerase chain reaction

The Polymerase Chain Reaction (PCR) is extremely sensit
precautions were taken to avoid contamination of extraneous

PCR reagemand amplification of samples were assigned to s



areas. Pipettes were designated for PCR preparation, separzs
general use and never used for pipetting PCR product o
contaminating DNA source. Settaseweaedregularly wiped down
1 M HCI and gloves were chandeld pfrieqaurssnilyed were synthesi

by Invitrogen Life Technologies (Paisley, UK).

3.4.1

PCR of HPRT housekeeping gene

Hypoxanthine phosphoribosyltransferasre gHPcRTl)siasfauadluble
cytoplasmic enzyme that catalyses the conversion of preforr
and hypoxanthine to guanylic and inosinic acids in the presen
pyrophosphate (RR®P)all1986 The promoter of thesnhkase res

those of other characterized housekeeping genes and the fu
is constitutively eRptesbttsatl 986The entire gene is 42 kilobase:

in length and is organized into 9 e(Komest a9 8.6introns

In orderatssess the integrity of the RNA extracted from the hu
and the tissue culture cells each sample was amypeifsf@dtranscri
the HPRT housekeeping gene. Samples positive for HPRT we|

for Baand Bbnutatison



3.4.1.1

HPRT primers

The forward primex, HPRACGAAGTGTTGGATAIT AAGCated in
exon 7, begins at map position 604 dqJothget K PI®B 3dgleree
reverse primer-4dHP-RGTTCAATGTTTCACTCAATAGHE&CGNns at

map positidB &8 the reverse cDNA strand and is located in ex

3.4.1.2

HRRT PCR amplification conditions

20 of cDNA product was amdifeadtimm viodume containing 1 U
Tagpolymerase (Gibco BRL, Life Tecéamlo porgimeesr, R AL

primer HRIR®h of 10 x PCR buffer (200IMMHTBs4]; 500mM KCI)
and 1.5mM final concentratNenaadfd MigpQlal dNTPs were added an
reaction was performed for 30 cycles in a programmable DN
(Hybaid, MiddlesektetJlan iAitial heat denat@rhdrobhOaming a
program of 30 cyodkesforf ©94nC, Bod 30 secod@sfo72l min 30

seconds and a final extension perd€dwafs 1@0e nfom nae d7. 2



3.4.1.3

Visualization of HPRT PCR product

ThePCR product was visualized by running on a 2% ddhgarose
ethidium bromide (10mg/ml) in TAE buffd) pH 8Q0VOAspéodik
hour. Bbp molecular weight ladder (Promega, Madison, U
simultaneously and the egwédwasn aitraiolet light box and
photographed. The HPRT PCR product was viewed as a band

(Figre 16

3.4.2

Nested and Touchdown PCR

In situations where there are problems with the quantity and
to be amgdifone approach to amplifying a product reliably is t
PCR. Generally, the sample is firsBOamptifdaedusomg2@n outer
primer set. A very small aliquot of this reaction is then amj
using an inner primbe seher set of PCaRepitimmegdest within the

DNA so that the complementary sequence for the inner prime

the PCR product obtained in the first PCR reaction.



1000bp—>

750bp—>
500b6p—
400bp—> «  440Dbp
(HPRT)
MW M NEGATIVE POSITIVE SAMPLE 1 SAMPLE 2

CONTROL CONTROL

Figurk6 Visuatibpn of HPRR products on an agarose gel

50bp ladder (Promega, SA) (lane 1); negative control (lane
HPRT 44®0pR product Bltaon&3%.



Nested PCR is extremely sensitive and as theweli@ivalysampl
small, and thus the RNA obtained from them also minimal, ne
ERaand BRRvere designed in order to be able to PCR the vario

less material.

Artefacts may occur where incompletely extended products
rehybridize to an adjacent segment of DNA to prime an unint
sequence internal to one or both primers will still be present,
will differ. The appearance of spurious smaller bands in the |
to mispmgnby one or both of the oligonucleotide amplimers fre
the reaction products and may be due to an advantage that tr
products enjoy over the longer correct product during rea
solution, which takege advameaexponential nature of PCR rea
touchdown PCR. Using this technique the annealing tempere
is decreas®® Every second cycd€ ftrom 6Duchdown at a relev
annealing temperature. Any gdidéwrearcethien clorrect and incorre
annealing will give an adiwddtpge oyfcke to the correcetproduct

al] 1991).

3.4.2.1

First Round Nested PCRagke nlee ER

The first round of nested Pd@aBeoné thas ERvided into two are
namelyERDNA binding dondd@BDERBNd tba&lig&nd binding domain

(E®ABD). &@RBD incorporated exons 10d® B rmegdolBRincorporated



exons 3 to 8réF)lg In @RBD Touchdown PCR an Enhancer so
(Gibco BRL, Life TechnologiestoUfkdcMigatesefdicient amplificaf

the problematic template.

PCR parameters for first round nesbgeé RC&Rreofrehle &@RBd in Tabl

1.

3.4.2.1.1

ERaDNA Binding Domain PCR

The senseddEBD primer, ERAIGBTTICTGAGCCTTEDGC
corrsponds to bas&901viB exon 1 obagreemdSReent all98.6
ERA1484RCEWCATTTTCCCTGGI JGEpresents-skasaensitrand of

the B&&R DNA bases -1484 in exon 6 @agtdhreeE(Rigure 17).

20 of cDNA was amplifddremoam Y@lume contavnipig mler
ERAL17dM1primer ERA148dMP;f 3.6 x PCR buffer (HOOIMMHTris
8.4]; 500mM KCI); 0.7.8mdomClx PCR Enhancer Solution (GI

BRL). No additional dNTPs were added and touchdown PCR w

pogrammable DNA Thermal Cycler (Hybaid, Middlesex, UK).



alt | | o | € = | ERaprdtein
|__DNA | | HORMONE | Binding dom
Ra
L% | | t7£| ¥ | v [ vidv v ¢|EDNA

< DBD

A 7y
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[ED ——

; E B X A
(482) (908}, E Rat R
. (913) L (1467) .
. ERs ERS
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. E R k
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. ER&
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DBD = DNA binding domain
LBD Eigarbdnding domain

First round
PCR
products

Second ro
PCR produ

Figre 1Positions @daneRted PCR primers

(according toeGrelda®86).




After an initial heat dend@ufatid® adm®Ganannealing temperatur
of 868 for 1 min 1 Uagiodymerase (Gibco BRL, Life Technolog
was added and the reaction allow@&@ ftor exteind &£tyZles consisti
of denaturatio®C ato®41 min, annealing for 1 minedinhgre the
temperature was decred@seaveby 2 cycles starthbtg &arodn 6

extension & ¥& 2 min were carried out until the annealing
reached®.A further 17 cycles were carried out with an anneal

of & and a Eixtension period of BL nwians apeTRormed.

The resulting PCR product of 1312bp was then used in secon

of exonddE REOBB and d&Ras in 3.4.2.2.1. to 3.4.2.2.3.

3.4.2.1.2

ER®aLigand Binding Domain PCR

The senseddB® primd&eRA973 -ABTGGGAATGATGAAAGG
corresponds to bax®t imM78xon 3 odagkeeER-igure 17). ERA1964)
(-AATGCGATGAAGTALAGEpresents -sleensaentitrand ofdahe ER

CDNA bases-1964 in exon 8 @agthreeE(Rigure 17).

20m of cDWAs amplified din r@ax@ion volume convtaarimof 1
prim&rRA97a8ndrimerd8R64R andh3ab 10 x PCR buffer (200mM T
HCI [pH 8.4]; 500 mM KCI). No,adddiNdrPsl Wer@l added and th

reaction was performed in a Predgramhrmamhbd Cycler (Hybaif



Middlesex, UK). After an initial heatdUdefatud®tiominath®6

temperature was reduced to an annealid@ tempmiatbedook 4he
addition of Tadmatymerase (Gibco BRL, UK). An exianation tim
79C was performed and reaction was allowed toofurdoffor 30 ¢
Imin,d€7for 1 min @@ dor22 min. A final ex®d€nkoomb oid2was

then performed.

The resulting 922bp PCR product was usedannessedo@GRoafnd E

exons &R BB and d&Ras in 3.4.2.2.4. to 3.4.2.2.6.

3.4.2.2.

Second Round Nested PCRagénade ER

ERaexons 2, 3 and 4 utilized the first round DBD PCR product
second round PCR (Table 2). The first round LB PHER prod
template for second roundeRGmRs oF, BRand 7 (Table 3AJllFigure
second round PCR produistsalwezed as describeteirbands
viewed wexeisetdpurifieding the p-hreerewle methodpr(id.6)to
guandatiof37) and sequmgnican otdeconfirm the nature of the pro

observed (3.8).



Table 1. PCR parameters for daRTPrORnanBR/sis.

Primer Primer seq| Primer| MgGl Ann.| ERaregio| Produc

Name 5 >>3 positiol conc| Temy deteakte | Size (W
(mM) 6T) (bp)
ERA173 | GGTTTCTG| 1738.90| 0.78| TD ERaD BD 1312
ccTTCT 6555
ERA1484 CACATTTT( 146-B4
-CTGGTTC(
ERA973 | AGTGGGAA 973290 - 47 ER4ABD 922
-ATGAAAG

ERA1964 AATGCGAT| 1944
-AGTAGAC(

TD = Touchdown

* Mgf&xloncentration in addition to that already present from th



In each case, if the original sample size was too small and n
product was observed after electrophoresis, the second ro
repeated as described replacing the first round product with

product.

3.4.2.2.1

PCR ofdadxor2

The sensé@ERrimer, ERAALITIGCAGGCTGCGGRB8GTTorresponds
to bases -AB in exon 1 of oBhgeneR ERA908R (5
GGTTGGTGGGRCACRA) represents {demnsaentstrand ofdahe ER

CDNA bases9881in exon 3 ofagheeERigure 17; Table 2).

Bh of first roda@DBERCR product was ampdhfredcinoa Y@lume

containidgl primer ERAME2primer ERAMBR ;1D x PCR buffer

(TridCL, KCL, 9@, 15mM MdPH 8.7]; Qiagen, Gerdivany); 20
dNTP mixXhb0 5 x solution Q (Qiagen, Germany)TagqaNA Unit Hc
polymerase (Qiagen, Germany). The reaction was performed
DNA Ther@gtler (Hybaid, Middlesex, UK) with an initial hes
temperatured®@ff®5 15 min followed by 30 cycles @fC dfmmaluratio
min, annealin dao059 min and exted®ifor AtmMih. A final extensi

time of 10 moC aas7hen performed.



The expected PCR product size was 427 base pairs (bp). An

would reveal a PCR product of 236 bp.

3.4.2.2.2

PCR ofdadxon 3

The sense 08BERprimer, ERASBEOTTCAAGGACATAAGGACT
corresponds to ba88% B®H®Nn 2 of tBag&me. ERA1190R (5
ACAAGGCACTGACGAT Cdpresents-sbasansitrand odatiDeN BER

bases 14M7A®0 in exon 4 @agtdreeE(Rigure 17; Table 2).

Dh of first rodaDBERCR product was ampdhfredcinoa Y@lume
conaininahMlprimer ERAMS primer ERA1DM®R ;a510 x PCR buffer
(Qiagen, Germany); 0,5@8WMMgICTP midth 51X solution Q (Qiagen
Germany) and 1 UnitTadgbtSAarpolymerase (Qiagen, Germany).
reaction was performed in adlgroddNfamfhermal Cycler (Hyb:
Middlesex, UK) with an initial denad®@ufatid® step foflewved by 3
cycles of denaturadi@nfoat 194min, anneadigfoat I5Imin and
extension & 7@ 1 min. A final ext&Ehsfion a0 wads then

performed.

The expected PCR product size was 322 bp. AkERdb's3ence of

would produce a band 205 bp in size.



3.4.2.2.3

PCR ofdadxon 4

The sense 0alERprimer, ERA9IGACCATTGATAAAAARCAGG
corresponds to ba%8% Oril3exBomf thedalgRne. ERA1467R (5
CTGTCCAAGAGCAAG@TMTAGpresents Htensantstrand ofdahe ER

CDNA bases-148D in exon 5 @&gtreeE(Rigure 17; Table 2).

Dh of first rodaDBERCR product was ampdhfredcinoa Y@lume

contangioivl primer ERAMNM 3priimer ERA13B R ;a510 x PCR buffer
(Qiagen, Germany); imMMgdINTP midh 23X solution Q (Qiagen
Germany) and 1 UnitTdgdtSAarpolymerase (Qiagen, Germany).
reaction was performed in a praigramemalalle AyMler (Hybaid
Middlesex, UK) with an initial denad@Qrdoirorl5strmapn.ofT®I% was
followed by 30 cycles of ded®tudpatiloman, ®dnneafCnfortl51

min and extensidn fotr 22min. The PCR program waa €iompleted

extension time of 18Cmin at 72

The size of the expected PCR product was 555bp and a cotl

exoox (ER"4was expected at 219bp.



Table 2.

domain RTR analysis.

PCR parameters for second dGabunhA hmienstiendy ER

Primer Primer seq| Primer | Ann. | ERa Produl Product
Name 5 >>3 Positiol Temp| region| size size
6C) | detect (wt) | (variant
(bp) (bp)
ERA482 | TCTGAGGC| 482498 55 E Ra2 427 236
-CGGCGT
ERA908F GGTTGGTG| 891908
-TGGAKLCA
ERA869 | ATTCAAGG| 86®8B87 51 E Ra3 322 205
-ATAACGAC
ERA119( ACAAGGCA| 117319
-GACCATC
ERA913 | CACCATTG| 91231 51 E Rad 555 219
-AAAAACAG
ERA1467 CTGTCCAA| 144948
-GCAAGTTA




3.4.2.2.4

PCR ofdadxorb

The sensadERrimer, ERALERAAAEACAAGCGCCABAGAG
locatedtvbeen bases 1027 and 1046 in edagenk .offhberdEviRerse
primer ERALS57-CRCKABAACTCCTCTCCQ@T)GCArresponds to bases
1551 to 1570 in exon 6-seendédestamand ofdamen& RFigure 17;

Table 3).

Prh of first rodahBLCERCR prodactamplified orimraa®@ion volume
containidig primer ERADM primer ERAL1BMMR;1® x PCR buffer
(Qiagen, Germany); imMMM gdNTP midh 3 solution Q (Qiagen
Germany) and 1 UniTatbtNAapolymerase. The reacfoomewhs p
in a programmable DNA thermal Cycler (Hybaid, Middlesex,
denaturatio®Catfox515 min. This was followed by 30 cycles of c
948C for 1 min, anneaCnfijoatl6érmin and extedGidor alt Mm2n. A

finaltexsion 8€ #@8r 10 min completed the program.

TheER: exonPER product size waBER®*#b3vbpld reveal a product o

405 bp.



3.4.2.2.5

PCR ofdBdxon 6

The sens@®@ERrimer, ERALIEOCTHBATGATTGGTCTEGTAT
located between bases 1389 and 1409dageaveoNnER AL 1H6 RE RS
CTATGTGGGAGAGGATG@Gorresponds to bases 1759 to 1776 in

the aseinse strand odatlbdNER Figure 17; Table 3).

Prh of first rodacaBLERCR product was ampdifireddnoa Y@lume
containirogv l1primer ERADBB primer ERRI7HHE of a 10 x PCR
buffer (Qiagen, Germany);,;025MMdMge| midh 30x solution Q
(Qiagen, Germany) and 1 Dadd N\Hotatlayrmerase (Qiagen, Germa
The PCR was performed in a programmable DNA Thermal
Middlesex, WtK) am initial denatud®&tibor dts 96in followed by 3
cycles of denaturadti@nfoat 194min, anneabfhgfoat 159min and
extension &@ 7& 1 min. A final extension timé&Cofwd® min

subsequently performed.

The size of thcdeadxP€R product was 388 bp. An exon 6 deletio

a PCR product of 254 bp.



3.4.2.2.6

PCR ofdBdxon 7

The sensed&ZERrimer, ERAILSNGCT®EGCTACATCATIT,CGs
located between bases 1515 to 1533 dageren BRAN1IBBO K RS
TCTCCAGCAGCAGGMBCATaArresponds to the cDNA bases 1841 t

exon 8 of theeanei strand odagreeneE RFigure 17; Table 3).

Prh of first rodacaBLERCR product was ampdifireddnoa Y@lume
containidlyl pbrimer ERAE S5pimier ERA18®DHRgf 5a 10 x PCR
buffer (Qiagen, Germany);,;025MMdMge| midh 30x solution Q
(Qiagen, Germany) and 1 Dadd N\Hotatlayrmerase (Qiagen, Germa
The PCR reaction was performed on a programmable DNA
(Hydid, Middlesex, UK) with an initial denatura®@mmhime of 1.
was followed by 30 cycles of dé@ dourdtimhmn ata®dé@Tnfprat

1 min and extensd®nfat Z2min. A final extension timM€ of 10 n

was then peefiar

The size of the expected PCR product was 345 bp. A comple

ERx"7would yield a band 161 bp in size.



Table 3.

PCR parameters for second dabugdanmdebltediikd

domain RTR analysis.

Primer | Primer seq. Primer Ann.| ERa Produ Produ
Name 5 >>3 Position Temf region| size size
0C) | detect| (wt) | (varia
(bp) (bp)
ERA102| GAAACACAAG( 1022044 61 E Ba5 543 405
-CAGAGA
ERA157] CACAAACTCC1T 1551457
-CCTGC
ERA138 TCCTGATGATT 1384409 59 E Ra6 388 254
-CTCGTC
ERAL177 CTGATGTGGG, 175477¢
-GGAT
ERA515 TGCTGGCTAC/4 1518533 57 E Ra7 345 161
-ATCTC
ERA185 TCTCCAGCAG( 184185¢
-GTCAT




3.4.2.3

First Round Nested PdbdgReoé ER

The first round of nested &bg&nefinlvelE®d the PCR of a fragm:
the Blyene located between exon 2 and exon 7. Great care Ww:
primers designed for this PCR in notlwayy craglatreade wrom the

ERagene. The first round PCR wadhdésaigira4éd ER

The sensdhpRimer, ERB5-A&EGHEATGCTCACTTE)JGECs located
between bases 528 and =44a(OPBmg in exon 2et&In mrk7)

of the oERene (Figgul8). The-samde primer ERB1481R (5
GAGCATCAGGAGGTIAGOrresponds to bases 1464 to 1481 in

the reverse strandommfe hree ER

20 cDNA was amplifiedhineactbdn volume c@rivta priimgerl
ERBS52®mMl1primer ERB148&h&f;, BO5x PCR buffer (2BCHMYpHris
8.4]; 500mM KCI) and 0.,78MdVMaMddiGlonal dNTPs were added
reaction. PCR was performed in a programmable DNA Therm.
Middlesex, UK). After an initial heatoQefmatdratavin an 96
annealing temperatdifCefof B1min 1.5 UmigBNA&f polymerase
(Invitrogen, UK) were added and the reactionf@lfowe@diwm. exte
This was followed by 25 cycles of derfatudlamom, asaetnB8daling a
58C for 1 mmich extensio®Catfor2l min. A final extension time of

78C completed the reaction.



The resulting PCR product of 954 bp was used in second roun

DNA and ligand binding ddabmains of ER

3.4.2.4

Second Round Nested RBgRmd ER

The second round of nested BUgRnef uheéizel the first round |
product as a template. One primer set was designed in order
the BBDNA binding domain between bases 593bgede8@Rof the
exons 2 and 4tresp@cand one primer set was designed in ord
segment of @heigdRd binding domain between bases 1196 and

ERbgene (@d&xons 6 and 7 respectively) (Figure 18).

3.4.2.4.1

PCR ofdBIRNA binding domain

The senseddEBD prim&RB592 -C&ETGTGAAGGATGTAAGG
corresponds to bases 592 to 609 indbgene2 ERBBB5RR(5
TCGGCACTTCTCTGI CTTEpresents-skasansitrand odbteN ER

bases #8®B5 in exon 4 odthgbeeEFigure 18).



Table 4. PCR parameters for first andoBRERGR round ER
analysis.
Primer Ng Primer seq. Primer | Ann.| ERaregio| Produc
5 >>3 Positionn Temp detected| Size
6C) (wt)
(bp)
ERB528 AGGGATGCTCA 52&%44 51 E Rh 954
-TCTGC First rou
ERB1481F GAGCATCAGGA 146448
-TTAGC
ERB592 CGTGTGAAGGA 592609 52 ERbDBD 214
-TAAG
ERB80O5R| TCGGCACTTCT| 78805
-TCTY
ERB1196 | GGGGAAATGC({E 119421 51 E RbL BD 222
-GAAG
ERB1417F ACCCAAACCAA 1404141
-CATC(




Bh of first rodmd® ER product was amplifiedeiamctaobOvolume
containidgil primer ERB&M2primer ERBS&WUBRT, 10 x PCR buffer
(200mM “HGCYd [pH 8.4]; 500mM KCl)add M3l gdNTP mix. The
reaction was performed in a programmable DNA Thermal
Middlesex, UK). After an initial heatd@efatuddtiominath®6
temperature dasedeto an annealing tem@&rdpotrurde noifn 5Refore
the addition offdgbiytmerase (lnvitrogen, UK). An extension ti
at 82 was performed and the reaction was allowed &8 run for
for 1 midC 52r 1 min &@dfor21 min. A final exd€ntoon5 ohin2

was then performed.

As thedBsRgnal was expected to be very low and due to the sm
ERIDBD PCR was repeated as descrdothefdrse prlacnadgpbfoduct wit
Dh second round proflimatl. AFGR product was run on a 2% agaro

1 x TAE buffer as described in 3.5. The expected PCR produ

The bands weciessgdurified. 6), quantitated (3.7) and sequenced (

3.4.2.4.2

PCR ofdBlRgand binding domain

The sse BIRBD primer, ERBIGIXGCEBAATGCGTAGAAGG
corresponds to bases 1196 to 1213 idbgexoer. ERBLHE7RR(5
ACCCAAACCAAAGCATNCtepresents bases 1400 to 1417 in exol

antsense strand odbgeemeE RFigure 18).



Bh of sfirrounddhEFRRCR product was amplifiiedeiamctaobOvolume

containididg primer ERBDBIO Grimer ERB1& 7R ;1® x PCR buffer
(200mM HCYd [pH 8.4]; 500mM KCl)ahchNMOBM gdNTP mix. The

reaction was performed in a praigramemalalle AyMler (Hybaid
Middlesex, UK). After an initial éa@nfotrurladtiornath@6temperatu
was reducedo®oamd 1 UnTagdbfNA polymerase (Invitrogen, UK)
added to the mixture. After an extensiodCtime mogfadtasin at 72
run for 30 cyclé@G bdr9¥4 midC Bar 1 min &@dfor21 min. A final

extensiondo&f f&2 5 min was then performed.

Due to the small sample sizes and the |d®bthoo @BRBDNMOER of ER
was repeated as describedh ferpitanidgprroducdiwselc®nd round
PCR product. The expected size of the final PCR product was
visualized by running on a 2% agarose gel in 1 x TAE buffer
The bands weardsed gurified (3.6) pquantioat(3.7) and

sequeimg3.8).



ERdprimers:
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Figure 18. PositiodbsesteedRPCR primers

(according to ©tgagalla®98a and Eetmaldlo97).




3.5

Agarose gel electrophoresis

Molecular GAm@&eose was obtained from Pronadisa (Madrid,
bromophenol blue and other chemicals from Merck (Darm

unless otherwise stated.

In order to visualize the PO@R lpaaddogtdXfer (5g sucrose; 5
EDTA; DgOBromophenol Blue; 1g Ficoll Typeoth®@F)ewmab #Cdrd 2
product and ClRe products were run on 2% agarose gels in 1
(Appendix Il1) codg/imingtiidium bromide (Sigma, Germany) at
hours, viewed on a UV atrams($Slpecitroline, New York, USA)
photographed using a polaroid CU5 Lanidchaheersa Miahe aubar
weight markers run simultaneously were either the 100bp mol

(Promega, Madison, USA) or MWM XIIl (Roche, SA).

3.6

PCR prodt pdrcatiomrPhendreeze method

The gel band was cut out of the gel and sliced finely with
agarose slices were placed into an Eppendorfsdubreatadd 0.5
phenol (ICN Biomedicals Inc., Ohio, USA9 was adidedced huenttih b
all the agarose was in solution (occasionally thiso@lso requir

assist the melting of the agarogd)enDhemagtaresawas frozen rap



in an ethdnylice bath for 2 min and centrifugadmatrb406 rpm
(Eppendorf, Hamburg, Germany) for 5 min. The freezing and
repeated twice after which and agqueous phase was collected
fresh Eppendorf tube. An equal volume of chloroform: iso:
(Sigma ClemiCorporation, St Louis, USA) was added to the a
mixed and centrifuged at 14000 rpm for 5 min. The resultant
transferred into a fresh Eppendorf tube and one tenth of the
acetate [pH 5.2] (Appendoxulmesamnd 2bsolute ethanol were add
mixed. This mixture waf@&looedraitght to precipitate the cDN/
mixture was centrifuged at 14000 rpm in a miéCofdde for 1!
resulting precipitate was washed in 70%feglanbdrah® meneMthe
pellet was dried and resu&ipehalrateiwaltz2r. The cDNA was quar

as described in 3.7 prior to sequencing (3.8).

3.7

Ethidium Bromide Dot Quantitation of cDNA

This method was adapted fean(M@tnand

DNAstandards were prepared bWAIi(Rtaohe Diagnostics, Randb!
South Africa) in sterile water at the followimgl ddh Qéddrations:

5ném, 10&ig/20dM/50dAnd 10@mg/

Dh of a 10ng/ml solution of eth®dguma,btbosSAidevas adlded to 2

each standabdNA solution ddandf 2each c¢cDNA sample of unkne



concentratioaspectivahnyg, mixed well. The standard and s
DNA/ethidium bromide solutions were spotted onto plastic wr
transimlinator and photographed (Figure 19). The unknown cDN

were estimated by comparison to the fluorescence of the stan

3.8

Sequencing of PCR products

50 to 100ng of each cDNA sampidk cafndag8h3pmleNMantepeimer w
providea thevbsiomd Human Genetics at the SladtbnAfriaalth

Laboratory Sewlwece the samples were sequenced with a Big
Terminator Sequencing Kit (Applied Biosystems, Foster City
programmable DNA ThermalayaléirawidtdnaturatiodC sftemp lof 96
min followed by 25 cdClésrolf0O & bdr 5 s aCdf60 4 min with a

final holdtiem s)@. The sequencing reactions were performed
plate and were subsequently cleaned by ethanol precipitatic
sequencing precipitates were resuspended in 8ul of loadin
deionized formamide to 1 paAt[gH aNM]BEWMITh 50 mg/ml blue dex
The samples were sealed, h@afted 2atm®® and placed on ice p
electrophoresis on an ABI377 automated sequencer (Appl
Results were provided as spectrographlanasysgs Geaéescan

(Appendices IV. and V)
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Row 1= Standar@dl bNNAe (
Row 2= Samples

Figure 19. Ethidium Bromide dot quantitation of cleaned PCR

The concentratidmmsrdhey/ to the standard curve (Row 1)



3.9

Cloning 647D cell line

T-47D éast duct carcinoma cells were obtained from the Ar
Culture Collection (ABGBYL ahWBgrown in Roswell Park Memorial
Medium 1640 (RPMI 1640, LGfid cloe BRnlo,logies, UK) supplemente
2mM -glutamine, 0.2 1.U (b&wAmml/mllumulin N, EIli Lilly, Isando,
Africa), 1mM Sodium Pyruvate (Ggbmd B&rLik,llidstreptomycin
(Gibco BRL) anklCBE0Adl media were phenol red free due to the

effects of phenol red 4GID&&).

Clonegf the-4TD line were derived by using a modified I|im
technique. Exponentially growing cultures were harvested
diluted, and plated into Nunclon (KamwerllpisBeencarlKyreoéplate
at 1 celldamlOell. Bwaelh was examined under phase contrast m
and any well not containing 1 cell was excluded. After 3 w
colonies were harvested and transfermedllint®sde ncalldor24plate
and after 12 weeks 13 clones wedeshaaMéstpasaaged to proddt
sufficient cells for cryopreservation of stock vials. After
passages 5 clones were retained for further study, the rem
discarded on the basis of poor proliferation fratgal or be

contamination.

PCR foro&Ealhd Bbwere performed as previously described anc

response tests were performed on the 5 clones as described i



results of these investigations two clones were seldgted for |

TCA3 and TCCL1.

3.10

Hormone response test

Hormone response tests were performed every 24 hours (up t
the parent clones and on each clone, 10 passages later, und
and after exposure®Mtol7zZ@estradiol®™ 10tamoxifém, 10
aminoglutethimise androstenedidMe esitdiol afid tholesterol
separatelyb degstradiol drydiréxgmoxifen were obtained from Si
Chemical Co. (St Louis, MO, USA) and wereldiFse@lviedaln m

concentrations of methanol in the cultures were less than 0.1

Cells were harvested by trypsinization and washed in RPMI 1
phenol reBC& 1 x“*k®lls were seeded into each well of a 96 w
plate contaid@mgindicator free RPMI 1640 medium BE&S 10% st
(SFCH (Appendix I11) for each time frame (ie. Oh, 24h, 48h, 7
after plating (time Oh) medium was decanted ®rormresdaich we
indicator free medium con$&iGBvgsl@tded to each well. Thr
control wells/clone/plate received only 0.1% of the vehi
wells/clone/plate were suppler®ntégdmnokgmdb&ifen (for 48

hours) after which 3 of these wells were replaced with mediul

10°M 1Boestradiol for a further 48 hours; 6 wells wetMd supplen

10



138boestradiol (for 48 hours) after which 3 of these wells were

supplemented AMtHhgOroxgmoxifen for a further 48 hours.

At each time frdmeumbéer was determined using the MTT :
described in 3.10.1. A standard curve for each clone was rur

the MTT assay performed at time Oh.

3.10.1

MTT assay

This assay involves the ability of viabdgeb cekilhmsatiiogedibvert 3
diphenyl tetrazolium bromide (MTT), a soluble tetrazolium s
formazan precipitatd 4$1868r) . The resultcogopuegléormazan
crystals are dissolved in an organic solvent such a3% dimeth
and the optical density of the solution may be measureo

spectrophotometer (ELISA plate reader) (Twentyman and Lusc

The tetrazoliumd saldinBethylthimadphenyl tetrazolium bromide |
and the dimethyl sbiM8X0idevére both obtained from Sigma (G
Optical density measurements were carried out using a Tite!
reader (ELISA reader) (Flow Laboratories, Rickmansworth, En

filter.

Cells were growweill Ppbates (Kamstrup, Denmark) in volumes

20&h of medium per well as described previously in 3.10. The

10



in PBS (Appendix Il) at a concentration of S5mg/@mafmkkeilterec
(Millipore, Bedford, M¥#h MIISTAyva20added welkaald incubated at
38C in a ,0@cubator for 4 hours. The medium was then caref
from the wells so as not to disturb the dhrihM 3@n wagsaaldbse d2 0 (
to each well and the plates were agitated on a pldbe shake
reading the optical density at 540nm on a Titertek Multisk
standard curve was prepared for each cell clone and cell nu
as a comparison between the sample and standard optical de

cases 3 rephMedHsewere used to determine each point.

3.11

Staining of slides

Cells were grown on slides by plating into Nunc slide flasks
relevant medium. The slide flasks wenreinochbtxedti dnailC O

cell growth wasteayisThe slide flasks were removed from the i
media discarded and the slides were gently prised off the fla
by placing into absolute methanol for 5 min. Slides were
Grunwald s stain (BDH ChReowilegl€£ndtand) (Appendix IIl) for 5
Giemsa stain (diluted 1:10) (BDH Chemicals Ltd) (Appendix |
in distilled water twice and mounted using solubilized gl
Chemicals Ltd). Slides were viewedoatusOnxgnmaegnZfecati Axiosco

2 MOT microscope (Carl Zeiss, Jena, Germany).
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