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Fig. 1 Domain structure of the steroid receptor and related proteins. (A)
Homology of the human estrogen receptor (hER) with ERs from other species.
Numbering within the boxes represents amino acid similarity with corresponding hER.
Numbering in the right hand column indicates total number of amino acids in each
receptor. The B region varies in length: the numbering below this region indicates the
corresponding length of this region for each of the ERs. (B) Domain comparison of the
hER with other steroid receptor family members. Numbering within the C-domain
indicates amino acid similarity with the hER. Numbering above indicates the amino acid
span of each region A through F. COUP-TF is a chicken transcription factor, v-erb A is
the viral homolog of the thyroid receptor. All abbreviations are described in LIST OF
ABBREVIATIONS at the beginning of the thesis. Data has been accumulated from
Carson-Jurica et al, 1990; White et al, 1987; Evans, 1988; Weiler et al, 1987. Refs. for
chromosome locations are: (1) Ponglikitmongkol et al, 1988, (2) Weinburger et al, 1986,
(3) Drabkin et al, 1987, (4) Thompson et al, 1987, (5) Mattei et al, 1988a, (6) Mattei et al,
1988b, (7) Faraco et al, 1989, (8) Gehring et al, 1985, (9) Giuffra et al, 1988, (10) Arriza
et al, 1987, (11) Buetow et al, 1989, (12) Law et al, 1987, (13) Liao et al, 1989.



Fig. 2 Organization of the human estrogen receptor (hER) gene. The schematic at
the top of the figure represents the 140 kb of chromosome 6 containing the eight exons
encoding the hER mRNA. The hER mRNA contains an 5’ untranslated region from
nucleotides 1-233 and a large 3’ untranslated region spanning bases 2020-6322. The
region of the protein encoded by each exon is indicated by the numbers above the
schematic representing the hER protein at the bottom of the figure. Numbers below the
hER represent the amino acid boundaries of each region A through F. (Ponglikitmongkol
et al, 1988).
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Fig. 3 Model of the dimeric complex between the estrogen receptor DNA binding
domain (C-domain) and the estrogen response element (ERE). The lightly shaded
rectangle represents the o-helix at the "knuckle" (bp 203-212) of the first zinc finger and
the dark shaded rectangle corresponding to the o-helix of the second zinc finger
"knuckle" (bp 239-251). The glutamic acid (E.s), glycine (Gi) and alanine (A,g)
involved in the specific recognition of the ERE are indicated. Also labeled are amino
acids 221 to 226 which participate in dimerization and are important in discriminating
between the half-site spacing of the ERE and thyroid response element (TRE). The basic
arginine, arginine, lysine at the tip of the second zinc finger are represented with "+".
This basic region is in close proximity with the phosphate backbone of the minor groove
with which it interacts to stabilize the dimer-ERE binding. The zinc ions are represented
as a circle with Zn. The A,B,D,EF domains are represented by a letter. Adjacent to the
diagram is the ERE sequence showing the approximate location of the nucleotides
relative to the diagram. In B-DNA each nucleotide is separated by 0.34 nm with 10
nucleotides per turn. Inset: A schematic representation of the estrogen receptor zinc

fingers indicating the functionally important amino acids described above and in the text.
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Fig. 4 Steroid receptor response elements (A) Consensus sequence for hormone
response elements. Shown are the consensus response elements for the glucocorticoid,
progesterone, androgen, mineralocorticoid (GRE/PRE/ARE/MRE), estrogen (ERE), and
triiodothyronine and retinoic acid (TRE, RRE) receptors. (B) Characterized estrogen
response elements. References shown on the right correspond to the following: (1)
Walker et al, 1984, (2) Klein-Hitpass et al, 1988a, (3) Martinez and Wahli, 1989, (4)
Waterman et al, 1988, (5) Shupnik et al, 1989, (6) Berry et al, 1989, (7) Richard and
Zingg, 1990, (8) Slater et al, 1990. (C) Consensus ERE derived from characterized
EREs described in (B). The numbering below each base represents the percentage of

specific base conservation.
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Fig 5. (A) Genomic organization of the myc family proto-oncogenes. Each of the myc
family oncogenes ¢-, N- and L-myc have a 3 exon, 2 infron artangement. In the figure,
the exons are represented as rectangles. Shaded areas of the exons represent untranslated
regions. In the c-myc mRNA, translation can also commence from a CUG at the end of
the first exon (light dots). The arrows indicate transcription initiation sites. The c-myc
promoters PO, P1 and P2 are indicated. The numbering above represents the amino acids
encoded by each translated exon. Lettering below indicates the nucleotide sequence at
the intron/exon boundary.

(B} Organization of the c-myc protein (MYC). Two c-myc protein products are
possible depending on the translational initiation site used, either CUG or AUG resulting
in a 454 or 439 aa protein, Several functional domains are indicated. Trans/autoreg is
a region important in the cotransformation and negative autoregulatory functions of MYC,
ns DNA is a nonspecific DNA binding region, NLS is the nuclear localization sequence,
BR is the basic DNA binding region and H-L-H and ZIP are the helix-loop-helix and
leucine zipper dimerization motifs respectively. Suspected phosphorylation sites are

indicated with a circled P. For more information refer to pages 40-43.
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Fig 6. Characterized regulatory regions and transcription factors potentially
important in the regulation of the c-myc gene. (A) DNasel hypersensitive sites
located in the activated c-myc gene. The major c-myc hypersensitive sites I, II,, II,, ITI,,
11, as described by several groups (Sicbenlist et al, 1984; Dyson et al, 1985; Fahrlander
et al, 1985; Boles and Hogan, 1987) are indicated as black circles on the schematic
representation of the 5° flanking region and exonl of the c-myc gene. These
hypersensitive sites are approximately 50 bp in length and are centered about the
nucleotide indicated by the numbers below each circle. All numbering is relative to P1.
The lighter circles below are hypersensitive sites in a mouse cell line P388D1 as
described by Mango et al, 1989. (B) Positive and negative response regions identified
in the ¢-myc gene. The shaded boxes represent enhancer regions, the white boxes,
dehancer regions. Due to the complex nature of the c-myc regulatory region and

variation in experimental design, there are some inconsistencies. The span of each

region is indicated. (C) Characterized frans-acting factors that interact with the ¢-.

myc gene. In most studies, the human c-myc gene was analyzed but in some studies the
mouse or chicken c-myc gene was used; these genes are indicated as {M)} or {C}
respectively. Incompletely characterized response elements were found to bind known
frans-acting factors, which are indicated in square brackets [ ]; high or low refers to the
binding affinity of Spi. References, given as numbers in brackets (#), correspond with
the following: (1) Lang et al, 1988, (2) Lipp et al, 1987, (3) Remmers et al, 1986, (4)
Marcu et al, 1988, (5) Chung et al, 1986, (6) Postel et al, 1989, (7) Hay et al, 1987, (8)
Asselin et al, 1987, (9) Kadonaga et al, 1986, (10) Imagawa et al, 1987, (11) Davis et al,
1989, (12) Siebenlist et al, 1984, (13) Takimoto et al, 1989, (14) Riggs et al, 1991, (15)
Kakkis and Calame, 1987, (16) Lobanenkov et al, 1990, (17) Duyao et al, 1990, (18)
Hiebert et al, 1989, (19) Zajac-Kaye and Levens, 1990, (20) Zhang et al, 1990.
Abbreviations can be found in the LIST OF ABBREVIATIONS at the beginning of the
thesis. RNPproteins are proteins factors identified along with the RNP.
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Fig. 7. Construct used to determine the ERE containing region of the c-myc gene.
(A) Principle MYCCAT constructs Cla#12 and Nsi#4. These two constructs were the
precursors for all the MYCCAT constructs. In Cla#12 the human genomic c-myc
fragment from bp -1287 to +1180 was inserted into the HindlIT site in front of the SV40
early promoter of pSVCAT while in Nsi#4 the genomic c-myc fragment from bp -667 to
+1180 was inserted into the same site. The c-myc sequences are indicated as a dark
shaded box. Also shown is the pSVCAT vector. Although drawn as linear molecules,
all constructs are circular plasmids and are further described in MATERIALS AND
METHODS. (B) MYCCAT constructs. At the top of the diagram is a schemaric
representation of the genomic ¢-myc. The first exon is shaded and the location of the
promoters PO, P1 and P2 are indicated. Only the c-myc sequences are shown: pSVCAT
sequences are omitted. Note also that only Cla#12 and Nsi#t4 contain the SV40 early
promoter. Along the right hand column are the common names of the constructs. These
names are listed for reference purposes only and in the thesis MYCCAT names will be
used (eg. ClaXho will be MYCCAT[-1255—+67] while Cla#12(-) will be MYCCAT]-
1255-+937]). See MATERIALS AND METHODS for further information on these

constructs.



b
Bt )

Fig. 7

127



B-lactamase
(AmoH)
PR CAT || Cla#12 (7832bp)
c-myo -1255>+1180 SV40 poly A
5
£
= A
2 ga—
e
B-factamase
(AmpF) 5. 33 e :
1000 bp SRS I __car ] Nsl#4 (7304 bp)
P c-myc -867> +1180SV40 poly A
T Genomle c-my¢

Clat
Nsil
Smal

Hindlil-Xbal

§ Hindll}

Hindiil
& Clat

Cla#12
Nsl#4

-1255 +1180

+1180

Claxhoe
Nslxho
#20
3'#19ALL
3'#18Cla
3'#18
3'#19Sma
3'#19Not
3'#14All
3'#14Cla
a'#14
3'#145ma
3'#14Not
'C#1

-1255

§ <+ Hindil!

-1255

§ «— Hindilt

-1255

FB#1
3'B#2
3'B#
Nsi#4()
Cla#12()

1255




Fig. 8 (A) Receptors produced by the estrogen receptor expression vectors HEO,
HE4, HE11, HE19, HE21. hER is a diagrammatic representation of the structural
regions of the estrogen receptor. The numbering represents amino acids at the junction of
each region. The protein products produced by the various estrogen receptors are
indicated below. The C and E domains are represented by dark and lighter shaded boxes
respectively. Amino acids at the junction of deleted regions in HE4, HE11, HE19 and
HEZ21 are shown. The "*" represents an artifactual cloning mutation introduced into the
vectors such that the amino acid Val appears instead of Gly at position 400 (Tora et al,
1989b). (B) Localization of the estrogen receptor functional domains. For addition

information see pages 15-27.
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Fig. 9 Constructs used in determining the ERE containing region in pSVCAT. The
expanded diagram at the top represents the HindIII-BgllI SV40 early promoter cassette.
The first 90 bp from HindllI to Nsil are pBR322 sequences. The remaining 209 bp are
SV40 promoter sequences representing the Sphlyw, to Hindlls;, SV40 viral DNA
fragment. A Bglll linker (>Bg/II) has been inserted into the Hindlll s, site. Similarly a
HindIII linker (>HindIII) was inserted into the Salls, site of pBR322. The open box
represents 26 bp of the enhancer encompassing the P-region. All constructs are circular
plasmids and are further described in MATERIALS AND METHODS. [Note: pESVCAT
differs from pESVCAT([1-5209] by the 90 bp HindllI-Nsil pBR322 fragment]
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Fig. 10 Growth response of estrogen-receptor-positive (ER+) and ER- human
breast cancer cells to tamoxifen and estradiol. ER+ MCF-7 and T-47D cells and ER-
MDA-MB-231 were cultured and hormone treated as described in MATERIALS AND
METHODS. Conditions E’ and TE’, are cells grown in C’ and T° medium for 48 h, then
treated with estradiol (10"M). The delayed addition of estradiol accounts for the apparent
incomplete rescue of cell growth when compared to cells grown continuously in medium
containing untreated FBS (C). Cell number was determined 10 days after estradiol
addition and all dishes were subconfluent. Results are mean values with SD (bars) of
three experiments normalized to cell growth in medium C.
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Fig. 11 Effects of estradiol on the accumulation of ¢-myc and c-H-ras mRNA in
MCF-7 cells. Tamoxifen-inhibited cells were exposed to estradiol (10”M) for 0 to 12
hours. At the times indicated cells were harvested and total RNA isolated for Northern
analysis. Cells in medium "C" were harvested at time 0 h. For each sample, 50 pug of
RNA was analyzed. Top panel: [RNA] Ethidium bromide staining of total RNA . [c-
myc] Hybridization of nitrocellulose blot to c-myc insert probe (3 X 10° cpm / ml; 1 day
film exposure). [c-H-ras] Reprobing with v-H-ras insert probe (3 X 10° cpm / ml; 5 day
film exposure). Bottom panel: Quantitation of relative amounts of ¢-myc and c-H-ras,
normalized to levels present in tamoxifen-inhibited cells, prior to estradiol addition (t=0).
The straight horizontal line represents c-myc expression in cells growing in FBS-
containing medium at time 0.
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Fig. 12 Time course of the effect of estradiol on the accumulation of c-myc mRNA in
ER+ MCF-7 and T-47D cells. Results are normalized in relation to tamoxifen growth-
arrested cells prior to addition of estradiol (t=0). Horizontal lines (----) and ( )
represent c-myc levels in T-47D and MCF-7 cells grown in FBS-containing medium [C]
at time 0.

Fig. 13 Time course of c-myc protein expression in estradiol treated MCF-7 cells.
This Western blot analysis is presented with permission of Dr. Peter H. Watson.
Materials and methods are described elsewhere (Watson et al, 1991).
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Fig. 14 Comparison of c-myc and c-H-ras expression in ER+ MCF-7 and ER- MDA-
MB-231 cells. Total RNA (50 pg) was applied to each lane. Conditions C, C’, T’, E’, and
TE’ are as described in the legend to Fig. 10. Exposure to estradiol (10’M) was 1 hour.
The blot was hybridized to c-myc and v-H-ras probes and exposed to film as described in
the legend to Fig. 10. Also shown is the quantitation of the relative amounts of c-mye,
normalized to levels present in tamoxifen-inhibited MCF-7 cells (T7*).
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Fig. 15 Dot blot analysis of regulation of ¢-myc mRNA expression in human breast
cell lines. Cells were grown and RNA isolated as described in MATERIALS AND
METHODS. Growth conditions and estradiol treatment were identical to those in Fig.
14. The blot was hybridized to c-myc insert probe (1 X 10° cpm / ml; film exposure was

14 h). For clarity, hybridizations to only one concentration of RNA (0.625 pg) are
shown.
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Fig. 16 Effects of steroid hormones on c-myc expression in MCF-7 HBC cells. MCF-
7 cells were cultured for 48 h in hormone depleted medium without phenol red as
described in MATERIALS AND METHODS. Individual dishes were then treated for 90
min with either no hormone [-], retinoic acid [RA], estradiol [E], dexamethasone [DEX],
dihydrotestosterone [DHT] or medroxyprogesterone acetate [MPA] at a physiological
concentration of 2 X 10°M. Total RNA was isolated and Northern analysis of c-myc
expression was done. Top panel: Northern analysis with c-myc insert probe. Bottom
panel: Quantitation of relative amounts of ¢-myc mRNA relative to the level in hormone
untreated cells [-].
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Fig. 17 Analysis of amplification/rearrangement of the c-myc gene in a panel of
breast cell lines. (A) Genomic Southern analysis of c-myc and c-mos. A Southern
blot containing 10 pg of Pst! cut DNA from several breast cell lines was probed with a
genomic ¢-myc probe (~3 X 10° cpm / ml; film exposure 24 h). The same blot was then
stripped and reprobed with a c-mos cDNA probe (~3 X 10° cpm / ml; film exposure 24
h). The copy number of the c-myc gene was determined relative to that present in normal
lymphocyte DNA [Normal], using densitometric scanning of one of the c-myc bands (*).
DNA loading was standardized with relation to one of the c-mos bands (**). (B) The c-
myc gene copy number in various breast cell lines. The mean c-myc gene copy
numbers derived from several (indicated by n=) Southern or quantitative PCR analyses
are tabulated together with their standard deviations. All c-myc copy numbers are
relative to the level in the genome of normal lymphocytes and are standardized relative
to the c-mos gene. '
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Fig. 18 Transcription of the c-myc gene in estradiol treated MCF-7 cells. Cells
arrested by tamoxifen [T] were rescued by the addition of estradiol-17 (107M). At
various times (min) after estradiol addition [TE], cells were harvested for RNA and
nuclei as described in "MATERIALS AND METHODS". (A) Northern analysis of ¢-
myc and [-actin mRNA. Approximately 3 X 10° cpm/ml of c-myc [second exon, Pst]
fragment] (Saito et al, 1983) and chicken B-actin (Cleveland et al, 1980) probes were
used. (B) Results of an in vifro transcription assay. Northern analysis and in vitro
transcription data for c-myc from two separate experiments were quantitated by
densitometry and presented in Fig. 18C. Due to slight variations of hybridization among
the nitrocellulose strips, the B-actin signals were assigned a value of unity, and the
hybridization signals for the other genes were normalized with respect to actin.
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Fig. 19 Effects of the translational inhibitor cycloheximide on c-myc mRNA
accumulation and transcription of MCF-7 cells. Tamoxifen [T]-treated cells were
exposed to 50 UM cycloheximide (CHX) for 2 h prior to the addition of estradiol (107M).
Twenty minutes after estradiol addition, RNA and nuclei were isolated. (A) Northern
analysis of c-myc and actin mRNA. (B) In vitro transcription assay (8 X 106°cpm/ml)
of labeled RNA used for each hybridization. (C) Quantitation by densitometric
scanning of c-myc mRNA accumulation and transcription; the quantitation of
transcriptional signals for c-myc were normalized with respect to actin.



Fig. 19

138



c-myc

B-Actin

CHX

pBR322
c-myc
pS2

f3-Actin

Level Relativeto T

1 e-myc mRNA

] c-myc
12 | Transcription

T T TE TE

CHX

Cuilture Conditions

CHX




Fig. 20 Comparison of c-myc transcription in MCF-7 and MDA-MB-231 cells.
Tamoxifen-treated [T} MDA-MB-231 and MCF-7 cells were rescued with estradiol (10
™) for 20 min [TE]. RNA and nuclei were isolated from these cells as described under
MATERIALS AND METHODS. (A) c-myc mRNA accumulation (20 min post-
estradiol treatment). (B) Corresponding in vitro transcription assay, using 8 X 10°
cpm / ml of labeled RNA for each hybridization.
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Fig. 21 c¢-myc mRNA stability in MCF-7 and MDA-MB-231 cells. Estradiol-rescued
cells (TE, 45 min) were treated with the RNA polymerase inhibitor actinomycin D [A] (5
pig/mi) for the times (min) indicated. RINA was isolated and the amount of ¢-myc mRNA
was determined by Northern analysis using the ¢c-myc probe. Each lane contains 50 jig of
total RNA. This result is shown in Fig. 20A. Quantitation of three of these
autoradiographs is shown in Fig. 20B. The half-life of the c-myc mRNA is 18.0 + 7.1
min and 49.2 + 3.3 min for MCF-7 and MDA-MB-231, respectively. MCF-7, open
circles; MDA-MB-231, closed circles.
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Fig. 22 Hormone regulated CAT activities of representative MYCCAT constructs.
The vectors listed were cotransfected with the estrogen receptor expression vector HEQ
into HeLa cells as described in MATERIALS AND METHODS. Transfected cells
were subsequently grown in the presence [+] or absence [-] of estradiol (10"M) for 36 h.
Each +/- pair represents identical dishes of HeLa cells transfected with an equal volume
(450 pul) of the same CaPO,-DNA precipitate. Following the 36 h incubation, total
cellular proteins were isolated and 35 pg was assayed for CAT activity. Acetylated
chloramphenicol products were visualized using thin layer chromatography (TLC)
followed by autoradiography. The 3-acetyl chloramphenicol dot was scraped from the
TLC plate and scintillation counts measured. For the experiment shown these counts
"DPM" were used to calculate the "FOLD INDUCTION" of CAT expression by
estradiol. Composite data of several experiments [n=x] is shown as "AVERAGE
INDUCTION".  Constructs exhibiting a statistically significant greater than 2-fold
induction (p < 0.0024) are indicated with a star [*¥]. pCAT is the promoterless MYCCAT
backbone vector and ApoVLDLII-CAT is an estrogen-regulated vector used as a positive
control.
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Fig. 23 CAT expression from MYCCAT[+25—+202] and ApoVLDLII-CAT when
cotransfected with the estrogen receptor expression construct HEO and receptor
deletion mutant construct HE4. MYCCAT[+25—+202] or ApoVLDLII-CAT (10 pug
per dish) was transfected alone or together with the listed estrogen receptor expression
vector (5 pg) into Hela cells using the CaPO,-DNA precipitation method
[MATERIALS AND METHODS]. Matched transfected dishes were subsequently
incubated in medium containing [+] or lacking [-] 17B-estradiol (10'™M) for 36 h.
Cellular proteins were then isolated from all dishes and assayed for CAT activity.
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Fig. 24 Comparison of CAT expression of representative MYCCAT constructs
transfected into MCF-7 human breast cancer cells and HeLa cervical carcinoma
cells. The constructs listed were cotransfected with HEQ into MCF-7 or HelLa cells as
indicated, using the procedure described in MATERIALS AND METHODS. Cellular
proteins were isolated from all dishes and 40 g was assayed for CAT activity 36 h post-
estradiol addition [+]. Multiple experiments revealed that the estrogen responsive
construct ApoVLDLI-CAT consistently exhibited more complete substrate acetylation in
MCE-7 cells than in Hela cells.
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Fig. 25 The presence of the P2 promoter in the MYCCAT constructs is required for
hormone regulated CAT activity. The four MYCCAT constructs listed, containing
varying combinations of the PO, P1 and P2 promoters, were cotransfected together with
HEO into HeLa cells as described in MATERIALS AND METHODS. The level of
estradiol dependent induction of CAT expression was determined for a number of
experiments (n=x) as described in the figure above. Statistically significant, greater than
2-fold induction (p < 0.026) was seen for all constructs containing at least the P2
promoter [indicated by "*"]. The diagrams represent the c-myc promoter regions
contained in each construct and specific promoters present [+] or absent [-] in each
construct are listed within the brackets "{}".
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Fig. 26 (A) Effects of steroid hormones on ¢-myc expression in MCF-7 HBC cells.
MCF-7 cells were cultured for 48 h in hormone depleted medium without phenol red as
described in Materials and Methods. Individual dishes were then treated for 90 min
with either no hormone [-], retinoic acid [RA], estradiol [E], dexamethasone [DEX],
dihydrotestosterone [DHT] or medroxyprogesterone acetate [MPA] at a physiological
concentration of 2 X 10°M. Total RNA was isolated and Northern analysis of c-myc
expression was done. (B) 17[3-estradiol, but not other steroid hormones, specifically
stimulates CAT expression in MYCCAT[+25—+202] and HEOQ cotransfected HeLa
cells. Matched dishes of HeL.a cells cotransfected with the same CaPO,-DNA precipitate
containing MYCCAT[+25—+202] (10 ng) and HEO (5 ng) were cultured in the presence
of the steroid hormones indicated for 36 h post-transfection. In all instances hormone
concentrations were 107M. Cellular proteins were then isolated and 50 pLg were assayed
for CAT activity. The top CAT result marked [-] represents cotransfected cells
maintained in steroid depleted charcoal-treated medium and is representative of
background CAT activity. Also shown is the ApoVLDLII-CAT positive control.
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Fig. 27 Effects of the antiestrogens tamoxifen and ICI 164,384 on estrogen
regulated CAT expression from CAT constructs MYCCAT[+25—+202] or
ApoVLDLII-CAT. HelLa cells were transfected with either MYCCAT[+25—+202] or
ApoVLDLII-CAT (10 pug / dish) alone or together with HEO (5 pg / dish) as described in
Materials and Methods. Following transfection appropriate dishes were treated with
medium depleted of steroids [-] or containing the hormones indicated: [E] 17B-estradiol
(10°M), [1] the antiestrogen ICI 164,384 (10"M), [T] the antiestrogen tamoxifen (10°M)
or [EI] estradiol and ICI 164,384 (10°M and 10"M respectively). Percentage CAT
induction relative to [E 10°M] was determined by densitometric scanning of the
autoradiograph. Background CAT expression (none) was subtracted from all hormone
treated samples.
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Fig. 28 CAT expression of pSVCAT related constructs and appropriate control
constructs. The constructs indicated were transfected into Hela cells as described in
MATERIALS AND METHODS. Except where indicated by "no HEO" all constructs
were cotransfected with the estrogen receptor expression vector HEO. Each +/- pair
represents identical dishes of HeLa cells transfected with an equal volume (450 pl) of the
same CaPO, vector-DNA precipitate. The +/- pairs differ only in the presence (+) or
absence (-) of estradiol (10”M) in their growth medium. DPM, FOLD INDUCTION
and AVERAGE INDUCTION are described in the legend to Fig. 22. Statistically
significant hormonal inductions are indicated by the star [*]. Since the data shown is
combined from two independent experiments the [1] preceding the construct name is
used to distinguish one experiment from the other.
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Fig. 29 Potential EREs located within the pSVCAT construct. Computer analysis
using the consensus ERE revealed three potential EREs within the Eco47IIT fragment of
the pSVCAT construct. The sequence of these potential EREs at positions 2221, 2338
and 2350 are listed. All three EREs are located upstream of the SV40 early promoter
and could conceivably influence expression of the CAT gene.
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Fig. 30 17B-estradiol, but not other steroid hormones, specifically stimulates CAT
expression in pESVCAT[1—132] and HEO cotransfected HeLa cells. Matched
dishes of HeLa cells cotransfected with the same CaPQ,-DNA precipitate containing
pESVCAT[1-132] (10 pg) and HEO (5 ng) were cultured in the presence of the steroid
hormones indicated for 36 h post-transfection. In all instances hormone concentrations
were 10'M. Cellular proteins were then isolated and 50 ug of proteins were assayed for
CAT activity. The top CAT result marked [-] represents cotransfected cells maintained in
steroid depleted charcoal-treated medium and is representative of background CAT
activity.  [E=estradiol, DEX=dexamethasone, DHT: =dihydrotestosterone, MPA=
medroxyprogesterone acetate, RA=retinoic acid]
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Fig. 31 Comparison of CAT expression of pSVCAT and related constructs in
MCF-7 human breast cancer cells and in HeLa cervical carcinoma cells. The
constructs listed were transfected into MCF-7 or cotransfected with the estrogen receptor
expression vector into HeLa cells as indicated, using the procedure described in
MATERIALS AND METHODS. [ Note: pSVCAT, no HEO does not contain HEQ]
Cellular proteins were isolated from all dishes and 40 pg of proteins were assayed for
CAT activity 36 h post-estradiol addition [+]. See MATERIALS AND METHODS and
Fig. 9 for a description of the constructs.
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Fig. 32 Effects on CAT expression of pESVCAT[1—>132] when cotransfected with
estrogen expression construct mutants. pESVCAT[1—132] (10 pg per dish) was
cotransfected with the listed estrogen receptor expression vector (5 pg) into HeLa cells
using the CaPO,-DNA precipitation method [MATERIALS AND METHODS].
Matched transfected dishes were subsequently incubated in medium containing [+] or
lacking [-] 17B-estradiol (10”M) for 36 h. Cellular proteins were then isolated from all
dishes and assayed for CAT activity. The estrogen expression vectors are described in
Fig. 8. Also shown is the CAT assay result of the estrogen responsive construct
ApoVLDLII-CAT (10 pg/ dish) cotransfected with HEO (5 g / dish) [also see Fig. 23].



F ig . 32 TR

151



L

oo

HEO

+

k- %g i

+ -
HE4 HE11

+ -
HE19

HEO

pESVCAT[1 132]

EApoVLDLiI-CAT




Fig. 33 Effects of the antiestrogens tamoxifen and ICI 164,384 on estrogen
regulated CAT expression from CAT constructs pESVCAT[1-5132] or
ApoVLDLII-CAT. HeLa cells were transfected with either pESVCAT[1-132] or
ApoVLDLII-CAT (10 pg / dish) alone or together with HEO (5 pg / dish) as described in
MATERIALS AND METHODS. Following transfection appropriate dishes were treated
with medium depleted of steroids [-] or containing the hormones indicated: [E] 173-
estradiol (10°M), [I] the antiestrogen ICI 164,384 (10”M), [T] the antiestrogen tamoxifen
(10°M) or [EI] estradiol and ICI 164,384 (10°M and 10”M respectively). The 3-
acetylchloramphenicol dots were scraped from the TLC plate and scintillation counted
yielding the DPM indicated. The FOLD INDUCTION relative to hormone-depleted
HEO cotransfected cells is also shown. In this experiment 39 pg of total cellular
proteins were assayed for CAT.
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Fig. 34 The estrogen responsive regions of the SV40 early promoter, and the ¢-myc and
rat creatine kinase B (CKB) genes contain a common ERE half-site / Sp1 binding site
motif. The ERE half-site is indicated by an oval and the Sp-1 binding site by a box. Also
indicated by a line are the additional Sp1 binding sites of the SV40 early promoter.



2

Fig. 34

153



-560 -520
CKB A@MCACCCCTGGGTGCTI’CCCGCA

c-myc +61 +104
116 bp TCCTGCCTCGAGA@EGGC‘ITCTCAGAGGC
5 \ / +141
CCGCCACCACCGAECCCOGGCOGTCCCTGRETCCCE AAAGAACGGAGGGAGGGATCGCGCTGAGTATAAAAGG
Sv40

85 - 41
132 bp TWGGCGGGTMGGGCGG € 3

1
ACGTAGAGTTAATCAGTCGTTGGTATCAGGGCGGGATTGAGGCGGG CCGACTGATTAAAAAAAATAAATACGTCTCCGGCTCCGGS






