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Estimation of biologically plausible ranges for ER, ERE, Ht and It.

17p-estradiol (Hy)

Biological variation of estradiol levels was estimated from recent studies
(Lonning et al, 2011) measuring plasma, benign breast and breast cancer
estrogen levels in pre- and postmenopausal women.

In postmenopausal women the plasma levels of estradiol are in the range of 15-
25 pM, whereas premenopausal levels are around 0.2 nM. The concentration of
estradiol in benign breast tissue is only slightly higher (< 2-fold) than in plasma
in both pre and postmenopausal groups. However ER positive tumors have
significantly higher levels of estadiol (0.14-0.5 nM in postmenopausal and 0.5-3
nM in premenopausal women, that is 9-fold and 4-fold higher than in benign
tissue). These estimates were derived from data presented in (Lonning et al,
2011) under assumption that 100 fmol/g tissue roughly corresponds to 100
pmol/L.

Estrogen receptor (ER:)

There are several estimates available for MCF-7 cells. Basing on the available data on
the amount of anti-estrogen binding sites, (Olea-Serrano et al, 1985; Reddel et al,
1985)) and assuming that average size of MCF-7 cell is roughly 25 um in diameter
(Vona et al, 2000), the wild type MCF-7 cells may contain 10-50 nM ERa; The
estimate obtained in (Murdoch and Gorski, 1991) is also in the range of 10-30 nM.
Importantly, ERa expression levels are likely to be subject to broad biological
variability. For example, (Punnonen et al, 1984) report cytoplasmic estrogen receptor
concentrations in the endometrium of Finnish and Japanese premenopausal women as
246.9 +/- 46.2 and 45.7 +/- 17.1 fmol/mg protein respectively. Assuming that 1
fmol/mg protein corresponds to about 100 fmol/g wet weight of tissue or 100 pmol/L
this roughly gives the concentration of 25 nM ER for Finnish and 5 nM ER for
Japanese women. Presumably, in ER positive cancerous cells these values can be
significantly higher.

Thus, in current study we explored the variation of ER expression level in a
broad range to allow studying the potential effect of both extremely low and
significantly elevated levels of ER: ERt value was varied from 1pm (sensitivity
cut-off for ER negative cells) to up to 300 nM in ER positive cells.

Tamoxifen (Iy)

The range of plausible tamoxifen concentrations was estimated basing on the data of
Kisanga et al (Kisanga ef al, 2004), who measured tamoxifen concentrations in serum
and breast cancer tissue during three dose regimens in a randomized preoperative
trial. In this study, the average tamoxifen concentration in blood plasma was 10-20
nM at low dose (1 mg daily), and 200 nM at high dose tamoxifen (20 mg daily).
Importantly, in cancer tissue tamoxifen content tends to be significantly higher than in
plasma and its average concentration ranges from 100 nM to 2 uM at low and high
dose tamoxifen respectively. Importantly, within each group of patients treated with
the same dose of the drug, there was a high (> 10-fold) individual variability of
registered tamoxifen levels both in plasma and in breast tissue (e.g. at 20 mg daily,



the drug concentration varied from 1 to 4 uM in normal breast tissue, and from 0.56
to 6.7 uM in cancerous samples taken from different patients).

In our study the majority of dose-response curves were generated for the range of
tamoxifen concentrations from 0.001 to 3 uM.

DNA ERE (D)

Identification of the number of direct genomic targets of ER is a difficult task.
Moreover this number is likely to be cell type specific and may depend on the cellular
microenvironment. Quantifying genome-wide expression levels after estradiol
stimulation helps to reveal which genes are regulated by estradiol, however, without
discriminating between direct and indirect targets. In this context Chromatin
immunoprecipitation (ChIP) is more promising technique. (Welboren et al, 2007)
provide a review of recent studies focused on identifying ER binding target genes,
with the use of ChIP approaches. Existing genome-wide estimates for MCF-7 cells
range from 153 promoters bound by ER in the presence of estradiol (Laganiere et al.,
2005b) to 578 high-confidence promoter ER targets, of which only 54 were highly
responsive to estradiol (Kwon et al/, 2007). Caroll et al (Carroll et al, 2006) report
even higher numbers - 3665 unique ER binding sites. Importantly, most existing
studies are restricted to MCF-7 cell line. Ross-Innes et al (Ross-Innes et al, 2012)
were the first to interrogate ER binding events in primary breast cancer samples. With
the use of ChiP-seq technology they found a core set of 484 ER binding

events that were identified in at least 75% of all the ER-positive tumours.

Thus the majority of existing estimates fall into the range from 100 to 600 promoters
per cell, which are directly regulated by ER. Basing on this, and assuming that
average volume of MCF-7 cell is 3pL, the concentration of ER-binding promoters is
likely to vary from 0.05 nM (100 promoters per cell) to 0.33 nM (600 ER-binding
promotors). If to use the highest estimate of 3665 ER binding sites (Carroll et al,
20006) the upper constraint can be substantially higher (up to 2 nM).

Therefore in our study we explored our model behavior in the range of Dt
concentrations 0.01-1 nM.

Estimation of the rate constants for protein and mRNA synthesis and
degradation

kq was estimated basing on the assumption of half life of mRNA degradation of 7
min. Similar estimates of 4-11 min for mRNA half-life were obtained in (Iyer and
Struhl, 1996) for yeast. Genome-wide analysis of RNA transcription and degradation
rates in mammalian cells (Rabani et al, 2011) also revealed that a median half life of
RNA was approx 30 min, with many genes having half-lives shorter than 10 min. &,
=0.001 was based on the estimate of approx. 7 proteins per mRNA per hour, which is
in agreement with the data reported in (Schwanhausser ef al, 2011), where a median
translation rate constant was estimated as about 40 proteins per mRNA per hour, and
less than 10 proteins per mRNA per hour for less abundant proteins. Finally, k4,
=2*107 was estimated based on the assumption of average protein half-life about 10-
20 h for unstable proteins (Schwanhausser et al, 2011)
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