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CHAPTER FOUR

RESULTS

4.1

Analysodclinical data

4.1.1

Patient population

Breast fine needle (F9pAsees obtabwved a period offbogears

61 patients with confirmed bre®attieabotmomasamples were
obtained from @&Btspathdergoing breast reductionTimammopl:
characteristics with reqregtrio, 2agenopausal statucsal stage
(Figure,2dmour size, nodal involvement and presence of met
(Figure 2d2dymone treatment and ERhetdbtresasd carcinoma patie
are listed in Thibl@céseDFo) patients presented with infiltrat
carcinoma while 3 (5%) were diagnosed with lobular carcint
Information on tamoxifen treatment was avaflabHecHo7228 pat
(@3/98responded favoArably.end of the study only two patients

died from the disease.
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Table 5. Characteristics of Patients,

Tumours and Treatment.

Characteristic Frequency (%)
Patients Total number 61
Age in years
Mean 52.9
Range 2587
Menopausal sta
Premenopausa 27
Postmenopausj{ 34
Tumours Size (cm)
Tl (<=2) 4(6)
T2 ® 18(30)
T3 (>5) 14(23)
T4 23(3B)
Unknown 2(3)
Nodal status
NO 20(33)
N1 19(32)
N 2 18(31)
Unknowm 3(4)
Metastases
MO 43(71)
M1 17(28)
Unknown 1(1)
Hisology
Infiltrating duct 5899
Lobular 36)
Stage
I 4(7)
I 16(26)
11 22(36)
IV 18(30)
Unknown 1(1)
Hormone treatmen| Yes 22(36)
N o 3964)
ERICA Positive 2643
Negative 2439
Unknown 1119
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Figure 20. Distributionsampderesdst carcinoma
patiets

Figure 21. Histogram of disdribictatage fof disease

insample breast carcinoma patients
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Figure 22. Histograms of dig#tbhmoam sifaA&)odal
involvemeamtd (Pyesenceabbsenod metastaiqes

sample breast carcinoma patients
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All sampleswerndte PTCR and sequencing for the presence of bot
ER2 variants and the data were analyzed-sqatisgi)ally using ClI
analyses and Fisher s exaciMietrss Kraptah analysis was perfor

on 33 patients.

4. 12
NestePICR andgsence analysis of ER+* exon variants it

clinical samples

Breast tissue FNAs were reverse transcribed and PCRed
housekeeping gene in order to assess the integrity of the RN
further investifgattdoanl. of 61 pathiebresastitcarcinomeg atnent 3

control samwdees furdhearlyzed usidiPgCRdreach of the ER%* exons

and sequencing of each PCR product was performed as descri

4.12.1

NestePICR and sequence analysis of ER+ exon 2

PCR of EdRxon 2 revealed two bands on agarose (ddigrelectropl
23).Each of these bardsiwgmurifiadd sequenced using automai
sequenc(AgppendisSplectrogradland 20 Sequence analysis reveale
the presence of the confpdated4gxompendix A)as well as the
deletionhef entexen (Z2xon”"2Figre 42 AppendlixAd.11(198)of

breast carcinoma extibntsd only the dele&»oha,a 7ilaBimot)
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exhibiterdlyhe compéxte?2 and 430®) exhibited both the presence

absence of Z2womin the sample cells

In the control s8m@P28%) samples exhiywhtedpresence of the
complete exon 2, lackKiebPogxon 2 (ie. cerxilebbone)d@and 8 (62%)

showed both the predsadrseacn of exon 2 within their cells.

§2analysias performed osuttsmmearingntrol and diseased tissu
ERx*2 showed no significance with regard to tumour size (T
involvement (N) (Table 9), presence or absence of metastas
stage of disease (Table 11) or menstruaThstaguss¢nhableflhe
complete ER+2, however, showepkG.i@gh)fwmidhceegpect to ERIC
status (TabldisBgr s etesdts were also performed between ex
exon deletion results of diseased tissue. ER%*2 was significe
the presence of ER*4 (Fpslheb®0byaand the deletion variant E
(Fisher epa@t042) (Table 6). ER+”2 was only significantly a:

ERx+"6 (Fisherpex@dx07) (Table 7).

4.1.2.2

NesteRICR and sequence analysis of ER+ exon 3

Onlpne patient (2%) exhibited two bands on agarose gel elec
25). The 205bp band includes the deletion of ER%* exon 3

expected size of exon 3 is 117bp.
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MWM X
(Roche)
(50bmarkel

2642

750

500 «— 4Z0bp

250 < 236brg
200

150
100

50

Lane 1 2 3 4

Figur2Z3. ERx* exon 2 agarose electrophoresis gel

MWM NMNI(Roche, SA) is a 50bp (base pair) molézméat)weight m.

ER+2 PCR product is represented bylahesd42 /Mo B ;a&dRdr)2

PCR prodsgcitepresented by the 236l Daonadnd 7
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ER* CAGACCGGCCTCTACGGCCCREGEEAGCGECTEC GaTs

ER+ [BTCGGCTCCAACGGCCTGGEGIHIX CCCCACTCAAS3AG
ERx2427bp ACGGCCTGGGGGGTTOCLECTCCAACAG
ER+236bp ACGGCCTGGGGGGTTOCKECTCCAACAG

ERz CGTGTCTCCGAGCCCEIOM CTGCACCCGCLCH/SCCGYHTI
ER+227bpCGTGTCTCCGAGCCCIEEOMCTGCACCCGCECB/SCCG
ER+236bpICGTGTCTCCGAGCCCIEEOMCTGCACCCGCECB/CCG

ERt GCTGTCGCCTTTCCTGCALKELCGGCCAGCAGGTACCC 621
ER+227bpGCTGTCGCCTTTCCTGCABSCGGCCAGCAGGTACCC
ER+t236bpGCTGTCGCCTTTCCTGCABSCGGCCAGCAGGTACCC

ER+ CTACCTGGAGAACGAGCEGBTACACGGCTGBAEE 66 2
ER+227bpCTACCTGGAGAACGAGCEGBTACACGGTGCGCGAG
ER+236bpCTACCTGGAGAACGAGCEGBTACACGGTGCGCGAG

ER+ CCGGCCCGCCGGCATAIGLCAEAAAATTCAGATAATCTBGAC
ER+227bpCCGGCCCGCCGGCATAITGGCABBAATTCAGATAATCGAC
ER+236bpCCGGCCCGCCGGCATA

ER* GCCAGGGTGGCAGAGAIAAGEACAGTACCAATE ACHS
ER+227bpglGCCAGGGTGGCAGAGAIAGEACAGTACCAATGACAA
ERx236b

ER+ GGAAGTATGGCTATGIGGAMALAGGAGACTCGXITATLY

ER+227bpGGAAGTATGGCTAT GCIGGAAOLAGGAGACTCGXITACT
ER2-236b

ER* GCAGTGTGCAATGACITICIAAGCTACCATTATGTG 8GO0
ER+227bpglGCAGTGTGCAATGACITICIAAGCTACCATTATGCIGAG
ERx236b

ER% GGTCCTGTGAGGGCTGCARGCTTCAAGAGAI/OATBTS
ER+227bglGGTCCTGTGAGGGCTGCARLCTTCAAGAGAI/AOGRATAT
ER+236b

ER+ AGACATAACGACTAGTBTCCAGCCACBBSAGCACC 916

ER+227bpPAGGACATAACGACT@ATBTCCAGCCA
ER+236bP GACATAACGACT@TATCCAGCCA

[PriMErERA4BAmer ERAIERRE exon 2[R ion

Figure 24. The gene alignment odnER3}6D g&@ddmpd round
produswithhhe ER% gene
Theumbers on the right refer to the nucleotide nuetb«

al 198Bxon boundaries according to PetngliRi@&.ongko
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Table 6. Statistical analyses of ER+2 and significant ER exon

associations.

ERx2 % Fisher
patient exact
p
+ -
+ 34 2 59.0
ERz4 0.005
- 16 9 41.0
+ 32 3 57.4
ERx"5 0.042
- 18 8 42.6
82.0 18.0
% patientex®/n/ex
deletion

(+4/refers to the presence or absence dakldétdoexyon or exon

Table 7. Statistical analysis of ER+”72 and ERx+"6.

ER*2 % Fisher
patien exact
p
+ -
5 4 14.8
+ 0.007
ER*6 49 3 85.2
% patients +/ 88.5 11.5
exon/exon delet

(+4refers to the presence or absence of the.exon or exon dele
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All patiemts controls revealed a band of 322bp (Figure 26) wh
purified and sequenced using an autd®meqgueh cieqgu eatdealed
presence of the completd (BERpeedos8d¥ctrogrBifAlppendix VI
Bl;Figure) &vithin the Igampsuéelshe presence or rare absence
ERx*3 thus does not seem to play a role in bffahet pamemntrsger

studied

4.1.2.3

NestePICR and sequence analysis of ER* exon 4

Nested PCR of ER+* exon 4 revealed up to threel bands

electrophoresis ({F.iglilggquznce analysis of the excised and pur
revealed that the 555bp band represented the entire ER% eXc
Spectrograpi®pperndix CLFigured)2 Sequencing of the 219bp be
revealed the tkaleiton of exon 4 (ERz74) -S\pecenagxalphh C2;

Appendix URFigurxd. A third band of approximately 425bp was
usually in conjunction with the 555bp band and was identifi

random mixture of partialf ®xepumeArdsy sequencing.
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MW MX 111
(Roche)
(50bp marke

2642
500
322bp—>
205b—> 250
200
150

Lane 1 2 3 4

Figure.2ER+ ex8 agarose electrophoresis gel

MWMXIIl (Roche, SA) is a 50bp molec({Llarn e ek)}rhtt3 nPaC Re r
product ingludedthe 322bp band (Lane 5); ERx”"3 PCR pro

representettheéb205bp band (Baard 2).
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ER GGGCTGCAAGGCCT ACACABTTCASACA 879
ER+322bp

ERz TAACGARTTATGTGTCCAGCCACAORNAECACCATILS
ER+x322bp ATATGTGTCCOMIOXCAACCAGTGCACCAT
ERz TGATAAAAACAGGAGGAPGEACAGGCCTGCCG®HG6

ER+322bpTGATAAAAACAGGAGGBAPEGEACAGGCCTGCCGGC

ERz TCCGCAMAAORCAAGCTGGCGAAGRTGAAAGTGGGA 995
ER+322bpTCCGCAAAORCAAAT GCAACATGAAAGTGGGA

ER+ TACGAAAAGACCGAAGBGSBAATGAAACACAL®B4
ER+322bpTACGAAAAGACCGAAGBGSBAATGARACACA

ER+ AGCGCCAGASAGATGGGGAGGGCAGHSAG®ITIG1I07 2
ER+322bpAGCGCCAGASAGATGGCGGGAGGGCAGHLEEITG

ER+ GGGTCTGCTGGAGACAIGRP&GCCAACCTTTG@AO
ER+322bpGGGTCTGCTGGAGACAIGR&GCCAACCTTTGGCC

ER+ AAGCCCGCTCATGATEQARPATAAGAAGAACAG®ET,
ER+B22bpAAGCCCGCTCATGATEAPATCAAGAAGAACAGCCT

ER+ GGCCTTGTCCCTGACSKSGEBGSHSTGGTCAGTGCCIAs7
ER+322bpGGCCTT

ER+ TGTGGATGCTGAGCCCOCILICAITAARCCGAGTATGRY

Primer ERA86MRrim&RA1190R ER+ exon 3

Overlap of Primer ERA869 and ER+ exon 3 position

Figure5.2The gene alignment of ER«DdBR2bPPCIR product
with the ERt*.gene

The numbers on the right indicate the actcolreddnig &€ on@mbdems
al 198Bxon boundaries according to PetnglikRi@&.ongkol
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Table 8. Associations between ER+ exons and tumour size (T)

EXON %
TUMOUR SIZE (T) EXON §°
(+) P
TO T1 T2 T3 T4

ER%2 11 4 15 11 18 80.6| 0.86
- 2 0 3 3 5 19.4

ER+"2 10 3 14 14 21 86.1| 0.27
- 3 1 4 0 2 13.9

ER+3 13 4 18 14 23 100
- 0 0 0 0 0 0

ER+"3 0 0 1 0 0 1.4 0.55
- 13 4 17 14 23 98.6

ERt4 3 4 10 9 12 52.8| 0.06
- 10 0 8 5 11 47.2

ER+"4 13 4 15 14 20 91.7| 0.27
- 0 0 3 0 3 8.3

ER+5 13 4 18 14 23 100
- 0 0 0 0 0 0

ERt"5 7 4 10 8 13 58.3| 0.54
- 6 0 8 6 10 41.7

ERx+"5pl 0 1 2 2 4 12.5| 0.55
- 13 3 16 12 19 87.5

ER+6 13 3 18 14 23 98.6| 0.00
- 0 1 0 0 0 1.4

ER+"6 0 0 3 1 4 11.1| 0.43
- 13 4 15 13 19 88.9

ER+7 12 4 10 11 21 80.6| 0.0 2¢
- 1 0 8 3 2 19.4

ERx"7 11 4 16 11 22 88.9| 0.50
- 2 0 2 3 1 111

% patien 18.1 5.6 25.0 19.4 31.9

(TO refers to normal breast tisbaetesamplihse preabseacer
ofthe exon or exon;dedecectes sign)ficance
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Table 9. Associations between ER+ exons and Nodal

EXON %
NODES EXON §°
+
I (+9 P
ERt?2 15 17 15 81.0
0.50
- 5 2 4 19.0
ERz+"2 18 15 18 87.9
0.308
- 2 4 1 12.1
ER+3 20 19 19 100
- 0 0 0 0
ER+"3 1 0 0 1.7
0.380
- 19 19 19 98.3
ERt4 12 13 10 60.3
0.609
- 8 6 9 39.7
ERx+"4 19 17 16 89.7
0.542
- 1 2 3 10.3
ER+5 20 19 19 100
- 0 0 0 0
ERz+"5 12 10 12 58.6
0.795
- 8 9 7 41 .4
ER+£"5plu 2 3 4 15.5
0.635
- 18 16 15 84.5
ERt6 19 19 19 98.3
0.380
- 1 0 0 1.7
ERz+"6 2 4 2 13.8
0.534
- 18 15 17 86.2
ERz+7 15 13 17 77.6
0.281
- 5 6 2 22 .4
ERzx"7 19 15 18 89.7
0.174
- 1 4 1 10.3
% patien
with nod 34. 32.8 32

(+/refers to the presence or absence of

11
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Table 10. Associations between ER* exonalaweihpeeskence or
Metastases (M)

EXON %
M EXON §°
(+9) P
MO M1
ERx2 38 11 81.7
0.078
- 5 6 18.3
ERx"2 37 16 88.3
0.666
- 6 1 11.7
ER%3 43 17 100
- 0 0
ER%+"3 0 1 1.7
0.628
- 43 16 98.3
ER+4 31 4 58.3
0.002
- 12 13 41.7
ERx+"4 37 17 90.0
0.252
- 6 0 10.0
ER%5 43 17 100
- 0 0
ER%"5 27 8 58.3
0.410
- 16 9 41.7
ERz"5plus+ 6 4 16.7
0.608
- 37 13 83.3
ER%6 42 16 96.7
0.915
- 1 1 3.3
ER%+"6 3 6 15.0
0.018
- 40 11 85.0
ERz7 32 15 78.3
0.411
- 11 2 21.7
ERx"7 39 15 90.0
0.849
- 4 2 10.0
% patients
metastassé 71.7 28.3

(+/{refers to the presence or absence ofdehetigmmodicatesxon
significance
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Table 11. Associations between ER* exons and Stage of disee

%
EXON STAGE EXON §°
(+) P
1 2 3 4
ER+2 4 14 19 12 81.7
0.232
- 0 2 3 6 18.3
ER+"2 3 12 21 17 88.3
0.159
- 1 4 1 1 11.7
ER+3 4 16 22 18 100
- 0 0 0 0 0
ER+”3 0 0 0 1 1.7
0.5
- 4 16 22 17 98.3
ER+4 4 12 14 5 58.3
0.008
- 0 4 8 13 41.7
ER+"4 4 14 19 17 90.0
0.735
- 0 2 3 1 10.0
ER+5 4 16 22 18 100
- 0 0 0 0 0
ER+"5 4 10 13 8 58.3
0.221
- 0 6 9 10 41.7
ER+"5plu{ 3 15 18 14 83.3
0.596
- 1 1 4 4 16.7
ER+6 3 16 22 17 96.7
0.06
- 1 0 0 1 3.3
ER+"6 0 3 0 6 15.0
0.023
- 4 13 22 12 85.0
ER+7 4 11 16 16 78.3
0.313
- 0 5 2 2 21.7
ER+"7 4 14 20 16 90.0
0.896
- 0 2 2 2 10.0
% patient
Stage 6.7 26.7 36.7 30.0

(+4refers to the presence or absence of the;8mdhncatresxon dele
significance
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Table 12. Associations between ER+ exons and menstrual

EXON %
MENSTRUAL STAT EXON §°
(+9) P
Pre Post
ER+2 22 28 82.0
0.805
- 5 6 18.0
ER+"2 23 31 88.5
0.745
- 4 3 11.5
ERx3 27 34 100
- 0 0
ER+"3 1 0 1.6
0.907
- 26 34 98.4
ER+4 15 21 59.0
0.820
- 12 13 41.0
ER+"4 25 30 90.2
0.893
- 2 4 9.8
ER£5 27 34 100
- 0 0
ER+"5 14 21 57.4
0.605
- 13 13 42.6
ER+"5plus 3 7 16.4
0.519
- 24 27 83.6
ERx6 26 33 96.7
0.577
- 1 1 3.3
ER+"6 6 3 14.8
0.270
- 21 31 85.2
ER+7 + 20 28 78.7
0.639
- 7 6 21.3
ER+"7 24 31 90.2
0.893
- 3 3 9.8
% patien
with stat 44 .3 55.7

stal

(+4refers to the presence or absence of the.exon or exon dele
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Table 13. Associdteoween ER+ exons and ER status.

EXON %
ER STATUS EXON 8
(+) P
Positive Negative
ER+2 26 17 86.0
0.01
- 0 7 14.0
ERt"2 25 18 86.0
0.081
- 1 6 14.0
ER+3 + 26 24 100
- 0 0
ER+"3 0 0
- 26 24 100
ERt4 21 12 66.0
0.046
- 5 12 34.0
ER+"4 22 22 88.0
0.741
- 4 2 12.0
ERt5 26 24 100
- 0 0
ER+"5 20 9 58.0
0.011
- 6 15 42.0
ER+"5plusH 3 3 12.0
0.741
- 23 21 88.0
ERt6 25 24 98.0
0.968
- 1 0 2.0
ERx+"6 1 5 12.0
0.158
- 25 19 88.0
ERt7 19 20 78.0
0.594
- 7 4 22.0
ERt"7 24 20 88.0
0.589
- 2 4 12.0
% patients
ERICA sta 52.0 48.0

(+/refers to

significance

the preseremececrofaltbe exon or

12
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It was observed that 30 (49%) of breast carcinoma patients
presence and absence of ER+ exon 4. Only 6 (10%) showed
alone and 25 (41%) exhibited AERdN'gl tdhl® noso.ntrol patients 3 (2
had the complete ER+* exon 4 combined with ER%£”"4 within t
(77%) exhibRe'dd Bmlone. None of the control patients exhibiti
exon 4 alone and the presence of ithealb Sphdtpeddmiways

accompanied by the artifact band (425bp) on PCR.

§ analyses performed on results comparing normal and disea
that ER+*4 is not significant with respect to tumour size (-

involvement (N) (Table 9) aatdusmdiatrieall 3}.

The presence of the complete ER+4 exon, however, has sign
with the presence of metagst@OOL)(M)yable 10), stage of dis
(p=0.008) (Table 11) and ERpEA OdB3atusTalble 13). As alrea
describedt4ERas a significant association with E=R+@0%Fisher
(Table 6). Statistical significance was also observed betwee

(Fisher epa@t025) (Table 14).
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MWMPromeg;
(10 pladdér

150C

100C

<«— 555bp
500

<«—— 425bp
400

300

<«— 219bp
200

Lane 1 2 3

Figurerl.2ER* exd agarose electrophoresis gel
100bp ladder (Promega, SARtdaP€RL)aroduct is inc

555bp band (lanes RRatid P)CRdurct is represented b
band (lanb¥th?e 425bp band (lanes 2 and 5) is a PCR
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ER+ TATATGTGTCCAG C CACAR £BG G934
ER+556p £BGG
ER+218p £BGG

ERz* AABGGCTGCCAGGCCTGCCGC®&CAAATGCTACGABGKSAGG 980D
ER+556p AABGGCTGCCAGGCCTGCCGCGCAAATGCTACGABBAGG
ER+219bpAABGGCTGCCAGGCCTGCCGCGCAAATGCTACGABBAGG

ER: TGATGAAAGGGATACGAAAAGACCGEAAGBGAGAATGTIUB
ER+&65bp TGATGAAAGEGGATACGAAAAGACCGEGAAGBGAGAATGTT
ER+219bpTGATGAAAI

ER: GAAACACAAGCGCCABREMIEG GGGAGGGCAGRBET 1071
ER+556p GAAACACAAGCGCCASAEMIEGEGGGAGGGCAGREET
ER 219 b p E

ER% GGGGTCTGCTGGAGATATGRGCCAACCTTTAGCTRG 1117
ER+556p GGGGTCTGCTGGAGATATGRGCCAACCTTRAGCCCG
ER+219bp

ER: CTCATGATCAAACGGIAATBMACAGCCTGGMITTRHAC 1164
ER4556p CTCATGATCAAACGGIAAGMACAGCCTG G QXIURHAC
E R -2 19 b p SRR

ER* GGCCGACCAGATGGTCAGITGEGATGCTGAGCCCCCCATRAC
ER+856p GGCCGACCAGATGGTCAGIGITGGATGCTGAGCATAC
ER+219b

ER: TCTATTCCGAGTATGMCICAFACCCTTCAG TBIRONGACT GA 1259
ER+556p TCTATTCCGAGTATGMCIGCAGACCCTTCAG THIAONGATT G A
E R 219 b /e P

ER+ TGGGCTTACTGACCARCAGSCAGGGAGC T GIATTIEAAT C 1306
ER+556p TGGGCTTACTGACCARACAGKCAGGGAG C T GIATTTEANT C
ER+219 b (R, -

ER* AACTGGGCGAAGAGGETEICTGTGGATTTGATAINGIA 1353
ER+556p AACTGGGCGAAGAGGEBEHGEAICTCTGTGGATTTG ACATIGIA
ER=4 19 b i GCTTTGTGGATTT G ACTAITGIA

ER* TCAGGTCCACCTTCTATGAAMATGGCTAGAGAITTEATIGI GG1401
ER+&85bp TCAGGTCCACCTTCTATGAANITGGCTAGAG ATICATGIG
ER+219bpTCAGGTCCACCTTCTATBANITGGCTAGAGAATIAATIGT G G

ER+ TCTCGTCTGGCGCTCELATSGCCAGTGAAGCITIAGIGAC 1449
ER+556p TCTCGTCTGGCGCTCAATCSGCCAGTGAAGCITACTG
ER+2Bbp TCTCGTCTGGCGCTCXLATCSEGCCAGTGAAGCITAGTGCC

ERz* TAACTTGCTCTTGGABBGAGGGAAAATGT®&AIBGATGGT 1497

ER+555p
ER+219bp

PrimerERARMAMERAL1467ER+ exon [@&lEiion

Figure 28. The gene alighment odnERI#9% Hbddrpd round PCR
produstwwithhe ER+ gene

The numbers on the right refer to the nucleotide nemlaérs (accordin
1986FExon boundacimosrding to Ponglikeit nadlnogsdo.|
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Table 14. Statistical analysis of ER+4 and ER+"6.

ER4 % Fishe
patien exact
Y
+
2 7 14.8
+ 0.025
ER*6 34 18 85.2
% patients +/ 59.0 41.0
exon/exon delet

(+4/refers to the presence or absence of the.exon or exon dele

4.12.4

NestePICR and sequence analysis of ER+ exon 5

Nested PCR of ER* exon 5 revbhadéed bapdso on agarose (e
electrophoresis ZBigwreuencing analysis of the paxc¢iseed and
bands indicated that the 544bp band included thEigomeplete |
B30Appendix $pectrographs Dla Apdebtibx ). Sequenaing

the 405bp band revealed the absence of the dngueeed0On 5 (
Appendix Spectrograpasad® DAppendix MDand sequencing of
the 80bp Hawrher referred to as reRedbgpdsmlall segment PCR
product which maRCliRe artofraattruncated ER+ varialRigafrexon 5

B30Appendix $YectrograpAppendix Y.

The entire ER+* exon 5 wasadkpeassechnoer patientcd4dmple

band)ER+”5 (405bp band) was expressed ima38theig%)nadflthe

12



(16%) exhibited the 80bp band. All the control patients also

of the entire sequence of ER+*5 and 7 (54%) exhibited ER£"5 i

§2analyses of ER+5 and ER+"5 and clinical parameters indica
with respect to tumour size (T) (Table 8), nodal involveme
presence or absence of metastases (M) (Table 10), stage of o
menstrual status (Table 12). The deletion variant ERx”5, ho\
with regard to HRI@Cpx0.011) (Tableislh3dr s exact tests perform
on ER%*5 and its variants revealed that ERx"5plus is signifi

ER+"5 (Fisherpevwa@8dnd ER+6 (Fisher éx@efH)able 15).

4.1.2.5

Nested PCR and sequeniceodnBRys exon 6

Nested PCR of ERx* exon 6 showed twa).bdhes 3@Silgprbadd
includes the complete ER* exon 6 and this band was observe
controfsgure Bppendix $Yectrograph Ela Apgpenldix K.

A faiseécond band of 254bp was observed simultaneously in 9
There was not sufficient PCR product to sequence this band t

an absence of ER+ exon 6 (ER%£76).

12



MWMXIII
(Roche)

(50bp ladde

2642
<“— 544bp

500
400 <«— 405bp
250
150
100 <«— 80bp
Lane 1 2 3

Figur29 ER* exon 5 agarose electrophoresis gel

MWM XIIl (Roche, SA) is a 50bp molecular weRithE m@Rker (I;
product is represented by the 544dhgpRaxdbd PC&Rdgprcd is
represented by the 405bp band (Han&&Gbpg badd3)epa es@Rts
artifa¢canes 2 and 3).
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ER* GAGGAGGGAGA KG/CAACACAAGCCECCALSAEGMNGE GGGAGGGCAG G G G67

ER+544bp GGGGAGGGCAGGGGTG
ER+B05bp GGGGAGGGCAGGGGTG
ER+BObp

ER% AAGTGGGGTCTGCTGARGAEAGCTGCCAAGIITASGCCCGCTCATERAIS

ER+544bAAGTGGGGTCTGCTGAPEGMIAGCTGCCAA@IOASGCCCGCTCATGAT

ER+B05bPAAGTGGGGTCTGCTGARIMIAGCTGCCAAGIIOASGCCCGCTCATGAT
ERiBObp—

ER=% CAAACGCTCTAAGAAGAATRAGCCTTGTCCCAGAGABGATGGTCAGITL83
ER+544bgCAAACGCTCTAAGAAGRATRAGCCTTGTCCCAGAGHSBGATGGTCAGT

ER+B05bCAAACGCTCTAAGAAGBARTAGCCTTGTCCCAGAGHBGATGGTCAGT
ERiBObp—

ER% GCCTTGEGAICTGAGCCCCCCATATCTCTMAGTATGATC GIACCATT 1242
ER+544bGCCTTGAGATGCTGAGCCCCCEAPATCCGAGTATGVCTAAGGIACCCTT
ER+B05bGCCTTEEGATGCTGAGCCCAUCAPA TCCGAGTATIGMCTCAGGACCCTT
ER+BObp

ER=% CAGTGAAGCTTCGATGATGALCTGACCAACCASGAOAGGAGCTGGTTCA®O
ER+544bCAGTGAAGCTTCCGATGATCALC TEMACCTGGCAGACAGTGATICAC

ER+B05bCAGTGAAGCTTCGATGATTGACTGACCAACCEAGAORAGGAGCTGGTTCAC
ERiBObp—

ER=% ATGATCAACTGGGCGABTAGCAGTTGTGGATTTGACCGGIACTAAAIGG 1358
ER+544bATGATCAACTGGGCGRABTGAGCAGCGTTGTGGATTT G A C C GETACICAATG G

ER+B05bATGATCAACTGGGCGRABTGAGC
ER+BObp

ER=% TCCAOQCTAGAATGTGCCTGAEAPRCCTGATGANNAGCGTCTGGCGCTIELY

ER+544bpf CCAOOCTAGAATGTGCCTGATARCCTGATGAT TAASITCIIGGCGCTCC
ER+B05b
ER+BObp

ER+ ATGGAGCACCCAGTGMATBIITTGCTAACTTGCTCTTGGALERACAGG 1475
ER+544bATGGAGCACCCAGTGMAIBIIIT TGCTAEACTTGCTCTT GGALACAGG
ER+805b AACCAGG
ER+BObp CTCTTGGAGAACCAGG

ER=% GAAAATGTGTAGAGGGTUANIASGATCTTCGACBCEGGCTACATCATA®BGE2
ER+544bpGAAAATGTGTAGAGGCEGEITUANILSGCGATCTTCGACACEBECTACATCATCTC
ER+B05bpGAAAATGTGTAGAGGCGTRNIASLGCGATCTTCGACACEGEGGCTACATCATCTC
ER+BObp GAAAATGTGTAGAGGGEMTANISGCGATCTTCGCGACBCEEGGCTACATCATCTC

ER=% GGTTCCGCATGATASKLPIGGGCGAGAGGAGTIIIGOGCAAATCTATTATTIO
ER+544bpGGTTCCGCATGAT

ER+BO05bpGGTTCCGCATGATABKLPIG GGCGAGAGGAGTITTGTG

ER+BObp GGTTCCGCATGATABLRAGC GGCGAGAGGAGTTTGTG

PriMerERA102Primer ERA1570ER% exon S[dEgion

Figur8Q The gene alignmemabdtgR@bpand 80kpcond
roun®® CRoroducts whtdh ERpene

The numbers on the right refer to the nucleotide mimber accc
al 1986Bxon boundaries accordinmmadogheathgliRig 8.



Table 15. Statistical analyses of ERt+"5plEaRttompared with

and ER+6.
ER%5plus % Fishel
patien exact
p
+ -
+ 9 26 57.4
ER%”5 0.034
- 1 25 42.6
+ 8 51 96.7
ERS 0.025
- 2 0 3.3
% patientexo/n/ex 16.4 83.6
deletion

(+4refers to the presence of Blhesexon or exon deletion)

§2 anbdyses performed on ER+6 results and clinical paramete
significance with regard to nodal involvement (N) (Table 9
(Table 12) or ERICA status (Table 13). ERxBt isn herweverf, si
tumour sizepd@)0Q2) (Table 8) and ERx"6 is significant with
(Table 1@)0.018) and stage ofp=dlis®kaX)e (Table 11). Fisher s e
tests performed on ER*6 indicated significance with regard
variamdBR+"5plus, (Fishep=@x¥Xdppreviously described (Table 1
The ER+*6 deletion variant, ERz76, also showed significanc
ERx"2 (FisherpeXa007) (Table 7) and ER*4ptRidRer) d Xadbdtl e

14) as previously described.
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MWMPromege
(100bp ladd

150C

100¢C

500
400 <«—— 388bj

300
<«— 254bp

200

Lane 1 2

Figurel.3BER* exon 6 agarose electrophoresis gel

MWMLOObp ladder (Pr&megadanER®)E PCR product is included in
388bp bdhadnesdPER+"76 PCR produepresented by the 254bp ban
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ERt GCCTGCTAGAGACTGATGATTGGT CIGEGECTAC 1413
ER8&-38&0p TCGGCG

ER+ CTCCATGGAGCACCCHAGUTACTGTTTGTAR 1452
ER6-38&bp CTCCATGGAGIAM I TGAAGCTACTGICTER

ER+ CTTGCTCTTGCGERERACCAGGGAAAATGTGH AGA0
ER6-38&bp CTTGCTCTTGCGBREACCAGGGAAAATGTE&GIT AGA

ERz GCATGGTGGAGATCTATEGAIGGCTGGCTBRARA 1529
ER6-38&bp GCATGGTGGAGATCTABGARIGGCTGGCTACATCAT

ERz CTCGGTTCCGCATGAIMBAMNAGGCGGAGAGGAGTIAY
ER6-38&hp CTCGGTTCCGCATGATIGA A GGGAGAGGAGTTT

W)’/

ER+ TGTGCCTCAAATCTATGATIAATTGGAGTGTA 1608
ER6-38&p TGTGCCTCAAATCTATGATITAATACGATGTGTA

ER+ CACATTTCTGTCCAGODRMMCAOETCTCTGGAGAGQAGHAA
ER8638&p CACATTTCTGTCCAGORCAXTCTCTGGAGAGGAA

ER+ GGACCATATCGAMGOCCTGGACAAGATELRAL A685
ER8638&p GGACCATATCCACCGRGEIAECAAGATCACAGACA

ER+ CTTTGATCCACCTGAASLGECAGGCCTGACCUTRG
ER638&p CTTTGATCCACCTGAASLGECAGGCCTGACCCTG

ER+ CAGCAGCAMMECCAGCGGCTGGCCEATITAT 1761
ERt6388bpCAGCAGCAGCACCAGEGGCCTCAGCTCCCATT

ER+ CCTCTCCCACAGCAGATGRMACAAAGGCATGEBAO
ER+888bpCC

Primer BR89 Primer ERAHA ER+ ex®n

Figur22 The gene alignmen38®bpgdeicond rowP@R product
withhe ER3ene

The numbers on the right indicate the nucleotide nembers acc
al 1986Bxon boundaries according to Petngl®Bi8mongkol
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4.12.6

NestePICR and sequence analysis of ER+ exon 7

Nested PCR of ER* exon 7 revealed up to three bands
eeéctrophoresis (RB)ghhhe 8ize of the basgueamade sanalysis of the
exised ampdirifidodhnds revealed tRBa&Gbilheband reprethented
presence of the ERzFegome 73ppendix I8pectrograph Fla
Appendix W). This band was expressed in 48 (79%) of the pat
(92%) of the comtoolly. 6 (9%) patients and 2 (15%parodtrols w
present without the 16Sldpudmaich.g of the 310bp band represe
presence of ER+7 with random base pairs mnssiogmgleite may
PCRorartifacttawassualdgsociated with the expression of the 34

(Figure Bppeanx IVSpectrographAppandix V3.

Sequencing of the 161bp band indicated the complete absen
(ERx"7Figure 3$ppendix BSpectrographApPpandix ¥B.This

band was expressed in 42 (69%) of patibetS4thlgetbandwith
representing the complete ER%* exon 7. In the 7®@ntrol sa
expressed bothlbah8s(22%) of patients and 1 control (8%) the

expressed alone.

§2analyses of ER+7 and its variant ER+"7 indicatadwihit ER+"
respect to tumour p¥DeO0RB) (Table 8) but none of the othe
parameters such as N, M, stage of disease, menstrual statu

(Tables 9, 10, 11, 12 and 13).
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MWMPromeg;
(100bp ladd

150¢C

100C

500

400 «_ 34Bp

300 <+— 310bp

200 < 161bp

Lane 1 2 3 4 5 6

Figure3.3BER* exon 7 agarose electrophoresis gel

MWM 100bp ladder (Promega,ERA) (PO dnoduct is included ir
3%p band (I8nasd); ER+”7 PCR product is represk®bed by the
bandlanes 3, 5 ahd B(pg,;p band reprde&skehwith random base pairs
missing (PCR gtuaii@ac3).
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ER: GGGCATGGTGGAGATAUATE@GBGCTEEGCTACAGTCATS31

ER¥34%p
ER¥310bp

ER¥16bp

ER+ GG TTCCGCATGATABAKIAGGGAGAGGAGATTTGT 1573
ER¥34%p CATGATGARGCAGGGAGAGGAGTIIAGTG
ER+B10bp ATCGCAGGGAGAGGAGTIIGGTG

ER+161bp GTTCCGCATGATABAIAMCGGCGGCGAGAGGAGTIIGGTG

ER+ CTCAAATCTATTATTTAIGOGGAGTGTACACATTTCIBGS
ER¥34%Hp CTCAAATCTATTATTTIAIKGGATGEGBAGTGTACACATTTCTG
ER¥310bpCTCAAATCTATTATTTIAIKGGATGEGBAGTGTACACATTTCTG
ER¥16bp CTCAAATCTATTAGCTTAA

ER= TCCAGCACCCTGAAGGIEAGAGGAAGGACCMTATCEO
ER¥34%Hp TCCAGCACCCTGAAGIEAGAGGAAGGACCAMIATCC
ER+B310bpTCCAGCACCCTGAAGIEAGAGGAAGGACCBALT
ER+161bp -

ER+ CGAGTCCTGGACAAGMITARLCTTTGATC CATGT AA0 3
ER¥34%p CGAGTCCTGGACAAGMIARALCTTTGAT CIGATG G
ER+B10bpCGAGTCCTGGACAAGMITAALCTTTGATCCATET GA
ER+161bp

ER+ CCAAGGCAGGCCTGACKETSGCAGCACCAGE GATT4
ER¥34%Hp CCAAGGCAGGCCTGACAET/GCAGCACCAGEGGCT
ER+310bpCCAAGGCAGGCCTGACAET/GCAGCACCAGEGGCT
ER+161bp

ER+ GCCCAGCTCCTCCTQATTOOIACATCAGGCATTATG B
ER#34%Hp [GCCCAGCTCCTCCTATTIMIACATCAGGCAGATGA
ER+310bpGCCCAGCTCCTCCT QAT CT

E R+ 6 1 b p [, T

ER+ ACAAAGGCATGGAG CIAATCAIGCATGAAG T G CAGT 28/8 0
ER7-34Hp ACAAAGGCATGGAG CIAATTAIGCATGAAGTGCAAGAA
ER+310bp

ER+161bp ACAAAGGCATGGAG CIAATTCAIGGCATGAAGT G CRAT AA

ER= GGTGCCCORCGACCTGCTGCTEGBTABGAC G C CIGA2
ERZ345bp
ER+310bp
ER+161bp GGTGCCCORCGGACCTGCTGCTEGBEBGACGCCCA

‘Primer BBA5 Primer ERBR ERzexon 7 [delelion

Figur24 Té gene alignment784BR+310bp and Iselkhmd
roun®®CRrpdustwitithe ERJene

The numbers on the right indicate the nucleotide nembers acc

al 1986Bxon boundaries according to PetnglBki8mongkol
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ERx+”7 was not significant with respect to any of the paramet:
and ER+"7 were not observed as significant with regard to tf

or ERZ2,

4.1.3
Nested PCR and seguwdgsesaf BbRfinical

samples

Nested PCR ssenquence analysis of ER2 was performed on fewer
ER* variants due to the lack of sample material (FNA) after t

ER+ exons.

4.13.1

NestePICR and sequence analysis of ER2 DBD

The number of clinical patieans WNtA mafiffecial to assess ER?2I
was 28 out of the original Bdo(46&)samples 088 .@f) Ihad
sufficient material for PP &mardgtise individual ER2 exons co

be analyzed as with the ER+ exons

As described inr Ghatpdefirst round of nested PCR of the ER2 g
RTPCR of a fragment of ER2 located between exon 2 and ex
round of nested PCR utilized primers designed within exons

amplify gdgment of the gene inthor oNAtimigpding domain of ER2.
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MWM

(Promegze
(100bp
ladder’

1500

1000

500
400

300
200 <+“—— 214by

Lane 1 2 3 4 5 6

Figur2 ER2 DNA Binding Domain agarose electrophoresis gel

MWM 100bp ladder (Promrgadl,) ERN2(DBD PCR product is includ
the 214bp band (lanes Iahdsahdaryd;5 are negative for ER2DBL
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ER?2 CGGGATATCACTATGCLRAGIE®&TGTG 597
ER2DBD

ER?2 AAGGAITAACGCXTTTTTTAAAAGAAGGARY
ER2DBD GTAAGGXTTTTTTAAAAGAAGCA
ER TTCA ACATAATGATTATAICAGGT 658
ER2DBD [TTCA ACATAATGATTATAITOAGT

ER? CTACAAATCAGTGTAEAPAALAAACC 688
ER2DBD CTACAAATCAGTGTAEMAPAAXAAACC

ER?2 GGCGCAAGAGCTGCCAGGCGACTT 717
ER2DBD GGCGCAAGAGCTGCCAGGEGACTT

ER?2 CCGAAGTGTTACGAAGBATAISTGAA 746
ER2DBD CGGAAGTGTTACGAAGSATEIGIGAA

ER?2 TGTBGCTCCCGGAGAGAGAGRAGTT 774
ER2DBD TGTRGCTCCCGGAGAGAGAGRAGTGT

ER?2 ACCGCCTTGTGEGBAGAGAAGTGCC 803
ER2DBD ACCGCCTTGTGEGA

ER?2 GACGAGCAGCTGCAQUIGIGCAAGGC 832
ER2DBD

PrimE&mB592 Primer38 ER DBD FEERE 2"

Figur26 Thgene alignmentZd@dfBbR214dpcond ro PR
produaetith the ER2 .gene

The numbers on the right refer to the nucleotide nuetbers ac
al 1998a. Exon boundaries and position of LBD according to
2M4.
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In 24 (86%) of clinical patients a band of the expected size o

on

revealed

agarose gel

the presence of

this

electrophoresis (Figure 35).

fragment.

In the control

The sequence of 1

confirmed usitomgnatedquenciRigyre APpendix ¥Ypectrographs

Ala and Alb; Appemd)ix VII

§ analysis of these results showed that ER2DBD expression \

with

inveement

respect

(N),

to clinical

parameters such as

presence or

témonodailze (T

absence ofstagtastfasiese dMeg, or

menstrual status of the patients studied.

Table 16. Associations between ER2DBD and ER2LBD and

Tumour size (T).

EXON %
TUMOUR SIZE (T) EXON §°
(+) P
TO T1 T2 T3 T4
ER2DBD + 2 2 7 6 8 78.1
0.14F9
- 3 0 0 2 2 21.9
% patient
for 15.6/ 6.2| 21.9] 25.0 31.2
ER2DBD
ER2LBD + 5 0 9 4 9 90
0.15¢
- 0 0 0 2 1 10
% patient
for 16.7, 0 30.0 20.0 33.3
ER2LBD

(TO refers to normal breast tissaffersatoptée; ptesence or absen

of the exon)
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4.13.2

NesteRICR and sequence analysis of ER2 LBD

The number of clinical patients withsse$ScE®R?L RDIAvdas 86 out
of the original 61 (43%) and 5 control samples out of 13 (.

material for analysis.

First roun® G(RRN of the ER2 gene was performed as described in
order to amplify the segment of thgoEaRPFngethee iligand bindin
domain a second roundilckiRGR primer set designed within ER
and 7 was perfohmerksulting amplified fragment 304 @228bp (Fic
observed in 23 (89%) of the clinical panietd®la)yat dhand

control samples. The position of this fragment within the ER?
by automated seqliregueiegB@Ppendix Spectrographs Bla and B1lb

Appendix BL0.

§° analysis of the ER2LBD results showed that ER208tD expr
significant with respect to clinical parameters such6)as tumou
nodal involvement (N), presence or absenctagé¢ e thisteassees (N

or menstrual status of the patients studied.
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MW M
(Promega’
(100bp
ladder)

1500

1000

500
400

300

200 “— 222by

Lane 1 2 3 4 5

Figur27ER?2 Ligand Binding Domain agarose electrophoresis ge

MWM 100bp ladder (Pronileegiee,ElRRA LBD PCR produdtedsinnclu
the 222bp band (lanes 2 to 5).
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ER?
ERZ2LBD

ER?
ERZ2LBD

ER
ERZ2LBD

ER?
ERz2LBD

ER?
ERZ2LBD

ER?
ERz2LBD

ER?
ER2LBD

ER?
ERz2LBD

ER 2
ER2LBD

ER?
ERz2LBD

PrimeEmB1196 PrimerEIRIT ER LBD R ‘2"

TCTTGTTCTGGHCECERATGEECECAAATEC GIA 8
GGATGAGGGAAATGCGTA

GAAGGAATTCTGGARARIATGACATGCTCCTIRE
GAAGGAATTCTGGAAAAGIACTATGCTCCTGG

D

CAACTACTTCAAGGTAAGGRAAAACTCCRAYY
CAACTACTTCAAGGT@AGGRAAAACTCCAA

CACAAAGAATRTGTGTCAAGGCCATGATIZIA
CACAAAGAATATCTCOBAGACCATGATCC

TGCTCAAT GRATGTACCCTCTGGIC AGAY
TGCTCAAT GRATGTACCCTCTGGICACA

GACCCAGGATGCTGAGBGGBAGCTGGCL374
GACCCAGGATGCTGAGBGGBABAAGCTGGC

TCACTTGCTGAACGCOCTGEAAASCTTTGGTIHMN 3
TCACTTGCTGAACGCQIGTGA
GGGGATTGCCAAGAGCGGCIAIMTCACAGCA44Y

GCAATCCATGCGCCTESGECTIMMACTGATGCTIGGP

TGTCCCACGTCAGGCAGE@BCAAGG G CIHTLH

O

Figur@. The gene mkeigh of 2ELRBD 222%@cond ro PR
produaetith the ER2 .gene

The numbers on the
al 1998a.

2004.
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4.1.4

Response to Horimeaement and Survival Analysis

Fisher s exact tests performed comparing each of the ER%* a
patient responses to tamoxifen treatmopatrtievbarleekdhadr exon
variant played a significapond®imnanmegplavieier survival

analysis in each calsewaioo significance with respect to any

exon variant.

42

The l©OningfT-47D edls

In a pilot studry cMOB were cloned as described -7 T lcepker 3 fc
Thes®ICF/ cells, however, showed no response to oestrogen d
response testing and -dlvdx edlorreed were adopted as the model f

studies.

T-47D cells were cloned as describebniinaC loesttepge®.respons
testing ateéic tha4a7D cells are oestrogen Fewsgparieiness were
selected for evaluation using oestrogen response RBting (Ch
PCRof ER+ and ER?Z2 elxomsclones were, sredmetlBdA3, which
was observedestsogen tamdoxifrerspons(¥FegudAddA) andiCC1l,

whichhowed resisttmnaemmox{fagu4€B)
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A. TCA3 parent clhsagabdfication)

B. TCClegrtrcells X40agnification)

Figur®. Slides of parent cells of TCR87dnd|d sl
(4Xmagnification)
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A.TCA3 parent clone oestrogen response test

B. TCC1 pacémteestrgen response test

Figur£Q Graphs of oestrogen response tests of parent lines of
T-4™D clones TCA3 and TCC1
(red arrow indicates time of oestradioleswcppdethentation a
Chapter 3.10)

14



Slides bhé tparent ceklaclmfclone were stained and Xiewed a

magnification as described in Cha&p}ter 3.11 (Figure

Both clones expressed the complete3exdns50f6ERRE® 7.
The TCA3 parent clone also expressed cEORplexendI€dERN3)Of
ER”4, ER”5 and ER”7 (Table 17). The TCA3 parent clone als

entire PCR regions of both ER2DBD and ER2LBD as described

4.3

Induction of ER mutation by environmental manipulat

T-47D parent clones TCR3 aredelTeach plated oypetimtdisimed|
and exposed to seven different conditions separately for a f
Each clowees grown in plates containinfgC®edyu (conithol plates)
as well as petri dishes containdhghen éo b eamec tiviedm
172-0estradiol®M 1@hydroxytamoxif@W, amdinoglutethimide, 10
androstenedicivoesoriol 40%M cholestélrmimone response tests
were performed after the tenth passage and RN oedls dptract:

RTPCR analysis of ER+ and ER?2.
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43.1

TCA3 clone responses

The TCA3 cwarseobserved to grow faster than ethTCldhedone
grew very slowly icamedinmfvMittamoxiRMA was extracted from
TCA3 cells gro@Mtiamoxifen for 10 passagesstartatietcebsnd
up and detaiahng the oestrogen reapdduwmg ttleeptreparation of
the slid8smilarly, TCA3 cells ¢wanhdhest@rol survived for
passages and although RNA wWwraosnetteacttdce y atithalotto the
substratering the oestrogen rebBlpomo;mderstsponse profiles for t

two conditions were therefore not available.

The TCA3 contrgltoomerdldor 10 passages M&iABai[l®d)the same

ER%* and ER&neprofiles and the same hormone responsiveness
clone (Fighrd@ables 17 and 18). The hormone response profile
conditions also remained the same as the Rar@andldne (Figu
The ERx3, ERx*6 (Tables, ElRaDNAL&Nd ER2LBD profiles in all
were observed as complete and unchanged from the parent c
and ER+7 had both their complete exons and their deleted
simultaneously as observed in the parent ®boqmeptifonlgroeutditi
in I%1 aminoglutethimide, the TCA3 clone expressed both the
exon as well as ER+"4. Gidwamiimogl@tethimide revealed ER

alone thus deviating from the parent clone profile (Table 18).

14



Table 17. Tabbenodnlke responses and ER+* and ER2 exon
profiles af7D parent clones TCA3.and TCC1

Clonf Hormon
Respon|{ ER+"] ER*3| ER+"{ ERt*"] ERt*"{ ER%*"| ER?% ER?
Test DBLO LB

TCA| Strongl
oestrog
respons

Tamoxif
respons

TCC| Slightly
oestrog
respons

Tamoxif
resistar

(+ orrefers to the presence or absence of the exon deletion w

simultaneous presence of the.complete exon)
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A. Oestrogen respomseT A3 (10) control

B. Slide of TCA3 (10j400omuargnhification)

Figurel,ACA3 clone at pasgs€oatl)

A.Graph of oestrogen respofin$€ A8s(10) control cells
(red arrow indicateedinaiofl/tamoxifen
supplementation as described in Chapter 3.10)

B.Slide photograph offi)Ca&®&n{rol.cells

14



A. Oestrogen response test of TCA3 (10)

B. Oestrogen response test ofod<tiod (10)

+ oestradiol

Figure.4A. Graph of oestesgpeomse test of TCA3 clone at

passage (hlown ir"fMOestradiol)

B. Graph of oestrogen response test of TCA3 clone at

passage (J0own infM@estriol)

(ed arrow indicates time of oestradiol/tamoxifen sup|

as described in Chapter 3.10)
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A.Oestrogen response test of TCA3 (10) + amijnogluteth

B.Slide of TCA3 (10) + aminodHluXenhigmidiec ation)

Figure3.4CA3 clone at passaqrgev0in®M0aminoglutedhi

A.Graph of oestrogen respofin§€ AB8stlone at passage 10
(+taminoglutethimide
(red arrow indicates time of oessugpdilelmMamaxibeanas
described in Chapter 3.10)

B. Slide photograph of cleGlsBgimGphoglutethimide)
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A. Oestrogen response test of TCA3 (10) + apdrostened

B. Slide of TCA3 (10) + andr(d$®kKemagnofneat.ion)

Figur44. TCA3 clone at passage 10 {daownoistelntedione)

A.Graph of oestrogen respofnT€ A8sne pasagdO
(+ androstenedione)
(red arrow indicates time of oesstuagiemieam absid e n
described in Chapter 3.10)

B.Slide photograph of TCA3(10) cells (+androstenedione)
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Table 18. Table of hormsrees rersp &R+ exon prodidBs of T

clone TCA3 under various growth conditions.

Condition Hormon| ER+"] ER+"] ER*"4 ER*"Y ER%+"¢ ER%"]
(18M™m) Respon
Test

Control Oestrog
respons

Tamoxif
respons

Oegtdiol Oestrog
respons

Tamoxif
respons

Tamoxifen

Aminogluteth| Oestrog
respons

Tamoxif
respons

Androstened| Oestrog
respons

Tamoxif
respons

Oetriol Oestrog
respons

Tamoxif
respons

Cholestero

(+ orrefers to presence or absence of diimeuld a0 e oduesl ex i bm

the presence of the comiplefterexo the presence of ER+x74 alor
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43.2

TCC1 clone responses

The clofi€C1 cells growfVv tambxifen arffth didlestef@ill0

passages didtiaocthuring oestrogen respthruse htemfsering further
investigatiothamede hormone response profiles were not availa
two conditions. RNA was extracted after the tenth passage ir

PCR was performed on these extracts as described.

The TCC1l (10) control cells showed greater namhoexipanesénsit
clone (Fidg®revith ER+£2, ER*5 and ER*7 deletions also becon
after the tenth passage under co(lftabllé®oEdRiiDoBIB and
ER2LBD were present under all conditions of growth. The ERz
all growth itioméd mirrored the control sample at the tenth
complete exon deletions in exons ER*x2, ER+*4 and ER*5 sim
presence of theE&Rdomshowever, altBrpgehssed with ERx”7 in th

control showed no deletionsoiwmthheoothi(irab 49).

Hormone responsiveness varied between gmgowthhcofiMidions w
oestradiol showing slight tamoxife(F ireesde. n Sincemtehs $%M 10
aminogluteth({miigleded, in 9M androstene@foqers, in 1%M
oestriofFigure) and in®MOcholesteRigured all indicated tamoxifen

resistance.
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A. Oestrogen response test of TCC1 (10) cqgntrol

B. Slide of TCC1 (L®H @amagnificajion

Figur4s. TCXclone at passage 10. (Control)

A. Graph of oestrogen respoid€eCtleét10) control cells
(red ariodicates timdradioé/tamosu peprieme ntadso
described intedh&ap0)

B.Slide photograph of0Cd®ohtfbl cells
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A. Oestrogen response test of TCC1 (10) + oestradiol

B.Slide of TCC1 (10) + odedXtmaadgoification)

Figur46. TCC1l clone at passage 10l @8gNMoestriadiol)

A.Graph of oestrogen response tdesnefaT@@isage 10
(+toestradiol)

(red arrow indicates time of oessupgiemMeamasiide n
describe@hiapter 3.10)

B. Slide photograph of TCC1 (10) dedl}) (+ oestra
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A. Oestrogen response test ofod&t€Cibl(10) +

B. Slide o€ ITC1lOpewstriol Bagnificajion

Figur47. TCC1 clone at passage 10 §Moestniah) 10

A.Graph of oestrogen respofnT€ @desne at pastfge
(+oestripl
(red ariadicates timetrafdoel/tamsupfelemtation as
describe@himpter 3.10)

B.Slide photograph of TCC 1 HdeG)rcel)s

15



A. Oestrogen response test of dnCiGag(llL®ethim|de

B. Slide of TCCla(mbDhogluteth{4Omagnificatiojn)

Figur48. TCC1 clone at passage 10 §amwmogiut®&thimide)

A.Graph of oestrogen response test of TCC1 clone at passa

(+taminoglutethimide)
(red arrow indicates time afoaefetmadipp/tementation as

described intedh&ap0)
B.Slide photograph ofl)C€elllé (+ aminoglutethimide)
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A.Oestrogen response test of TCC1 (10) |+

androstenedione

B. Oestrogen response test of TCC1 (10) +
cholesterol

Figur49. A. Graph of oestrogen response test of TCC1 clone at
passage (h0own infM&@ndrostened)ione
B. Gpd of oestrogen response test of TCC1 clone at
passage (hlown inr"fMOcholestp(red arrow indicates time
ofoestradiol/tamoxifen suppde merstaititohapter.3.10)

15



Table 19. Tabbenodnlke responses and ER+* exon profiles of

T-47D clone TCC1 under various growth conditions.

Condition Hormone | ER:x"2 ER*"3 ERx*"4 ERx*"§ ER+x"7§¢ ER%x"7
(16M) Response
Test

Control Oestroger
responsiv

Tamoxifer
responsiv

Oestradiol Oestroger
Responsi

Tamoxifer
responsiv

(slightly)

Tamoxifen

Aminoglutethil Oestroger
responsiv

Tamoxifer
resistant

Androstenediq Oestroger
reponsive

Tamoxifer
resistant

Oetriol Oestroger
responsiv

Tamoxifer
resistant

Cholesterol Oestroger
responsiv

Tamoxifer
resistant

(+ orrefers to presence orf abseavcen odsliatudnaneous with the

presence of the complete exon)
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