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Supplemental Methods 

 

Estradiol levels in breast cancer tissue 

BioDetection Systems (BDS, Amsterdam) performed measurement of E2 concentrations in eight 

fresh frozen ER-positive breast tissue samples supplied by Erasmus Medical Center (Rotterdam, The 

Netherlands). Biologically active estrogens were extracted from small samples of homogenized 

breast tumor tissue (typically 25 mg) using an acetonitrile/MTBE (1:1) mixture. Samples were 

centrifuged and supernatants transferred to DMSO. Serial dilutions of DMSO extracts were added to 

estrogen-responsive ERalpha CALUX® reporter gene cells, as described before (17). Values were 

expressed as 17β-estradiol (E2) equivalents. It should be noted that not only 17β-estradiol will 

contribute to this total biological activity, but also other estrogen receptor interacting compounds 

and endogenous hormones, like 17α-estradiol. Although 17β-estradiol is the most potent 

endogenous ligand, results are not directly comparable with measurement of 17β-estradiol, and in 

certain situation, other ligands, including less potent conjugated steroids may be predominant in 

determining biological activity of the estrogen pool (18). 

Affymetrix GeneChip microarrays  
Affymetrix HGU133Plus2.0 GeneChip microarray analysis was performed on the samples of the cell 

line experiments as described before (15,19). In short, 100 ng RNA per sample was used and Biotin-

labeled cRNA was synthetized using Affymetrix 3' IVT-Express Labeling Kit (#901229). Concentration 

and quality of cRNA samples were assessed using Nanodrop and BioAnalyzer. GeneChip HWS Kit 

(#900720) was used for hybridization, washing and staining of cartridges. Arrays were scanned using 

an Affymetrix 3000G scanner.  

 

Laser capture microdissection and RNA isolation for FFPE samples from the TEAM IIa 
trial 

Cancer tissue was separated from surrounding normal and stromal tissue using Laser Capture 

Microdissection (LCM) as described by Espina et al (26). Briefly, slides from tumor-containing FFPE 

blocks from pre-treatment biopsies and post-treatment resection material were cut in quintuplicate. 

The samples were placed onto PEN Membrane slides (Life Technologies). Slides stained with 

hematoxylin and eosin using standard RNase free protocols were microscopically assessed and 

tumor regions (at least 1mm2 per slide) were dissected from the slides using LCM. The dissected 

tumor regions were collected in an RNase-free microfuge tube (Life Technologies) and stored at 20 

degrees Celsius. Nucleic acid was extracted and DNase treated (Siemens VERSANT Tissue Prep. 

Reagent kit). 
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Generation of ER target gene RT-qPCR expression data  

Quantitative expression levels of target genes and reference genes were determined using one-step 

RT-qPCR (Invitrogen SuperScript® III Platinum® one-step RT-qPCR system, ref 11732-088), 25 uL final 

volume per PCR, 400 nM of each primer, 100 nM probe. 30 min. 50˚C, 5 min. 95˚C, 50 cycles of 15 

sec. 95˚C and 30 sec. 60°C. Quantification cycle (Cq) values exceeding an assay’s limit of detection 

(LoD) were set to the respective assay LoD Cq. Samples for which any reference gene exceeded the 

respective assay’s LoD Cq were excluded. For each sample, RT-qPCR Cq values were normalized by 

subtracting target gene Cq values from the average reference gene Cq value.  

DNA sequencing 
DNA was extracted with either a combination of QIAamp DNA FFPE Tissue Kit (Qiagen) and VERSANT 

Tissue Prep. Reagent kit (Siemens), or the AllPrep DNA/RNA FFPE Kit (Qiagen). DNA concentration 

was measured by Nanodrop. ESR1 and PIK3CA regions of interest were amplified by barcoding PCR 

(2x Kapa Hyper Prep PCR mix, barcoding primers ordered from IDT). Samples with at least one PCR 

product were sequenced on an NGS Illumina MiSeq with 2x300bp paired-end sequencing. 

Sequencing reads were aligned to the human genome (GRCh38/hg38 Assembly) as described (32). 

Mutations and single nucleotide variants (SNV) were called present if at least 5% of the reads 

differed from the reference genome. Only regions with a minimum of 20 reads coverage and 5 

variant reads were considered in the analysis.  

Supplemental Tables 

Supplemental Table 1: Public datasets used in quantifying agreement between AffyP2 25 nM E2 and 
AffyP2 1 nM E2 models.  

SET TYPE SET TYPE 

E-MTAB-1006 tissue E-MTAB-37 cell line 

E-MTAB-365 tissue GSE10843 cell line 

GSE10281 tissue GSE10890 cell line 

GSE10780 tissue GSE11324 cell line 

GSE10810 tissue GSE11352 cell line 

GSE11001 tissue GSE11506 cell line 

GSE12276 tissue GSE11791 cell line 

GSE13787 tissue GSE12777 cell line 

GSE14017 tissue GSE14987 cell line 

GSE16391 tissue GSE15043 cell line 

GSE16446 tissue GSE18146 cell line 

GSE17907 tissue GSE19639 cell line 

GSE18728 tissue GSE20285 cell line 

GSE18864 tissue GSE21618 cell line 



 

4 
 

SET TYPE SET TYPE 

GSE19615 tissue GSE22250 cell line 

GSE20565 tissue GSE22533 cell line 

GSE20685 tissue GSE26081 cell line 

GSE20711 tissue GSE28448 cell line 

GSE2109 tissue GSE28681 cell line 

GSE21653 tissue GSE32670 cell line 

GSE22035 tissue GSE34211 cell line 

GSE22513 tissue GSE36133 cell line 

GSE23593 tissue GSE36643 cell line 

GSE23720 tissue GSE37820 cell line 

GSE26639 tissue GSE57547 cell line 

GSE26910 tissue GSE6521 cell line 

GSE28796 tissue GSE65216 cell line 

GSE28821 tissue GSE6800 cell line 

GSE29431 tissue GSE7562 cell line 

GSE31448 tissue GSE8471 cell line 

GSE33658 tissue GSE8742 cell line 

GSE47389 tissue GSE9253 cell line 

GSE5460 tissue GSE127760 cell line 

GSE5764 tissue   

GSE65216 Tissue   

GSE6532 tissue   

GSE9195 tissue   
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Supplemental Table 2: Estrogen concentrations on eight fresh frozen breast cancer samples, 

measured as described in the supplement.  

Sample ng 17ß-estradiol eq./gr (nM) 

1 1.9 (7.0) 

2 1.9 (7.0) 
3 1.5 (5.5) 
4 1.4 (5.1) 
5 1.7 (6.3) 
6 0.6 (2.2) 
7 Lost during extraction 

8 1.3 (4.8) 

 mean 1.5 (5.4) 
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Supplemental Table 3: Association of baseline parameters of the AffyA Edinburgh cohort with ER pathway activity score at biopsy and its decrease after 2 
weeks and 3 months of therapy. Positive values represent a decrease in activity score during therapy. %*: percentage excluding missing data;  p-value 
ANOVA test. Base: baseline (pre-treatment), 2 w: two weeks treatment, 3 m: three months treatment. 

    Baseline ER pathway activity score Decrease in activity score (Base − 2 w) Decrease in activity score (Base − 3 m) 

  N %* av sd range p−value mean SD range p−value mean SD range p−value 

Histological grade      < 0.001    0.08    0.1 

  G1  14 25.5% 54.4 9.8 [38.9, 69.9]  12.1 9.2 [-5.2, 24.7]  11.8 11.9 [-4.8, 27.9]  

  G2  20 36.4% 44.4 6.0 [32.0, 53.8]  5.8 6.7 [-7.0, 15.7]  6.2 5.1 [-9.7, 20.5]  

  G3  21 38.2% 45.2 8.1 [33.6, 61.1]  7.2 8.3 [-9.1, 23.1]  5.6 6.1 [-14.4, 20.1]  
ER Allred score      0.6    0.4    0.8 

 ≤ 6 2 3.9% 40.6 12.1 [32.0, 49.1]  7.5 12.6 [-1.4, 16.4]  4.5 8.9 [-1.7, 10.8]  

 7 10 19.6% 47.4 7.3 [35.1, 61.1]  5.0 3.2 [0.17, 10.7]  6.1 5.3 [0.02, 16.1]  

 8 39 76.5% 44.8 9.6 [32.7, 69.9]  8.8 9.1 [-9.1, 24.7]  8.0 10.1 [-14.7, 27.9]  
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Supplemental Table 4: Logistic regression analysis of Response to therapy for the AffyA Edinburgh 
cohort.  

OR: odds ratios, (CI): 95% confidence interval, ERPAS: ER pathway activity score 

  OR CI 

Wald’s test p-

value 

LR test 

p-value 

Univariate analysis     

 

Baseline ER pathway activity status 

(ref=inactive) 0.17 (0.04, 0.69) 

 

0.011 

 Baseline ERPAS (by 10 units)  0.35 (0.13,0.95)  0.021 

 Decrease in ERPAS 2 w (by 10 units)  0.33 (0.12, 0.87)  0.014 

 Decrease in ERPAS 3 m (by 10 units) 0.46 (0.2, 1.06)  0.054 

 Histological grade (ref=G1)    0.031 

 G2 1.44 (0.12, 17.67) 0.77  

 G3 8 (0.87,73.4) 0.066  

 ER Allred score (ref <=6)    0.67 

 7 1 (0, Inf) 1  

 8 34694636.44 (0, Inf) 0.997  

Adjusted for grade     

 

Baseline ER pathway activity status 

(ref=inactive) 0.19 (0.04, 0.91) 

 

0.033 

 Baseline ERPAS (by 10 units)  0.34 (0.12, 1)  0.034 

 Decrease in ERPAS 2 w (by 10 units)  0.29 (0.09, 11.9)  0.015 

 Decrease in ERPAS 3 m (by 10 units) 0.46 (0.2, 1.06)  0.11 

Adjusted for Allred score     

 

Baseline ER pathway activity status 

(ref=inactive) 0.13 (0.02, 0.65) 

 

0.01 

 Baseline ERPAS (by 10 units) 0.31 (0.1, 0.96)  0.018 

 Decrease in ERPAS 2 w (by 10 units) 0.36 (0.14,0.95)  0.026 

 Decrease in ERPAS 3 m (by 10 units) 0.48 (0.21, 1.1)  0.064 
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Supplemental Table 5:  ER pathway activity score and decrease in activity score related to clinical response assessed by palpation.  
ER pathway activity scores (TEAMII PCR model) were computed for baseline biopsies and post-treatment resection samples of the TEAM IIa cohort. CR: 
complete remission, PR: partial remission, SD: stable disease, PD: progressive disease. Statistics: Welsh two sample t-test for mean ER pathway activity 
scores and mean decrease in ER pathway activity scores during treatment; n: sample size. T-tests reported as difference (CI), p-value. 

 Non-PD (CR/PR/SD) PD   

ER pathway activity score n mean SD range n mean SD range Welsh two sample t-test 

 Response assessed at 3 months 

Baseline, n=30 27 44.6 7.1 [18.9, 62.2] 3 28.7 7.1 [23.7, 36.8] 15.9 (1.6, 30.2), 0.04 

 Response assessed at last measurement 

Baseline, n=38 35 44.6 10.2 [18.9, 62.2] 3 28.4 6.5 [23.7, 35.8] 16.2 (2.9, 29.5), 0.03 

Resection, n=40 37 33.5 13.5 [5.6, 59.8] 3 20.7 7.3 [12.4, 26.1] 12.8 (−1.6, 27.3), 0.07 

Baseline−Resection, n=23 21 9.9 13.6 [−11.2, 31.5] 2 −0.16 0.28 [−0.35, 0.04]  10.0 (3.8, 16.2), 0.003 
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Supplemental Table 6: Association of baseline parameters of the TEAM II a cohort with ER pathway activity 
score at biopsy and its decrease after therapy. Positive values represent a decrease in activity score during 
therapy. %*: percentage excluding missing data; sd: standard deviation; p-value ANOVA test 

   ER pathway activity score 

Total 
N=102         

 
Baseline, n=49  

 
Decrease Baseline-Resection, n=28 

 N (%*)  N (%*) mean SD [range] p−value  N (%*) mean SD [range] p−value 

Histological grade       0.43       0.009 

  G1  12 (11.8)  8 (16.3) 37.8 10.8 [21.4, 51.6]   2 (7.1) 0.21 2.9 [1.5,4.2]  

  G2  27 (26.5)  13 (26.5) 43.6 8.1 [30.3, 53.7]   11 (39.3) 0.20 0.0 [−2.2,1.5]  

  G3  7 (6.9)  2 (4.1) 32.4 9.3 [25.8, 40.0]   2 (7.1) −0.22 −1.9 [−3,−0.8]  

  Gx  56 (54.9)  26 (53.1) 43.6 13.1 [9.9, 62.2]   13 (46.4) 0.20 −0.3 [−4.1,2.4]  

Clinical nodal status       0.81       0.92 

  N0  77 (75.5)  34 (69.4) 0.48 −0.3 [−5.6,2.4]   21 (75) 0.17 1.5 [−1.9,5.2]  

  N1−3 25 (24.5)  15 (30.6) 0.48 −0.2 [−3.7,3]    7 (25) 0.14 1.6 [−1.2,4.3]   

Age category       0.32       0.45 

  50−59 y  8 (7.8)  4 (8.2) 0.27 −1.9 [−4.1,1]   3 (10.7) 0.14 1.2 [0,2.4]  

  60−69 y  32 (31.4)  13 (26.5) 0.47 −0.4 [−5.6,2]   5 (17.9) 0.01 0.3 [−1.5,3.9]  

  ≥ 70 y  62 (60.8)  32 (65.3) 0.51 0.0 [−3.7,3]    20 (71.4) 0.21 1.9 [−1.9,5.2]   

Tumor type       0.19       ** 

  Ductal  66 (66.7)  34 (72.3) 0.50 −0.1 [−4.1,3]   21 (77.8) 0.18 1.5 [−1.9,5.2]  

  Lobular  30 (30.3)  11 (23.4) 0.41 −0.9 [−5.6,2]   5 (18.5) 0.17 2.3 [0.2,4.3]  

  Other  3 (3.0)  2 (4.3) 0.72 1.4 [0.8,2.1]    1 (3.7) 0.16 1.2    

PR status       0.003       0.42 

 Negative  32 (31.4)  13 (26.5) 34.3 12.2 [9.9, 48.6]   6 (21.4) 4.9 14.0 [−11.2, 25.7]  

 Positive 70 (68.6)  36 (73.5) 48.7 9.3 [23.7, 62.2]    22 (78.6) 10.3 12.5 [-11.2, 31.5]   

HER2 (IHC/FISH)       0.67       ** 

  Negative  85 (88.5)  45 (91.8) 0.49 −0.2 [−5.6,3]   26 (92.9) 0.18 1.7 [−1.9,5.2]  

  Positive  9 (9.4)  2 (4.1) 0.26 −1.8 [−3,−0.5]   1 (3.6) −0.2 −1.8  
 

 Not done  2 (2.1)  2 (4.1) 0.46 −0.3 [−1.6,1.1]    1 (3.6) 0.03 0.2  
 

Tumor size       0.97       0.41 

  < 3 cm  43 (43.4)  21 (44.7) 0.48 −0.3 [−5.6,3]   9 (33.3) 0.08 0.7 [−1.9,4.6]  

  3−5 cm  41 (41.4)  21 (44.7) 0.48 −0.2 [−3.7,2.4]   16 (59.3) 0.23 2.0 [−1.5,5.2]  

  > 5 cm  15 (15.2)  5 (10.6) 0.48 −0.1 [−2.1,2]   2 (7.4) 0.22 2.9 [1.6,4.2]  

BMI       0.04       0.46 

  < 25  33 (32.4)  19 (38.8) 0.39 −1.0 [−5.6,2.1]   12 (42.9) 0.09 1.2 [−1.9,5.2]  

  > 25  69 (67.6)  30 (61.2) 0.54 0.2 [−3.3,3]    16 (57.1) 0.22 1.8 [−1.5,4.6]   
** not enough samples to perform statistical analysis; ≠mean differs from other categories 
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Supplemental Table 7: Single nucleotide variants found in TEAM IIa resection samples. Macrodissected samples are indicated between brackets. In bold: queried mutation. 
Silent SNV P325P was found with a high frequency in all samples with coverage in that region. Interestingly this polymorphism has been associated with breast cancer risk. 
(Jeon et al, Breast Cancer Research and Treatment, 121 (3) 737–42, 2010; Herynk and Fuqua, Endocrine Reviews, 25(6) 869–898, 2004). 

  ER pathway activity score Days biopsy-resection   
(~ months treatment) 

Non-synonymous substitutions (%, coverage) Synonymous substitutions (%, coverage) 

 Patient ID biopsy resection decrease ERS1 PIK3CA ERS1 PIK3CA 

CR  CR 1 40.6 30.4 10.2 237 (6)     

 CR 2 56.8 29.1 27.7 207 (5)     

 CR 3 39.2 13.3 25.9 152 (3)  Q1014* (13%, 62) 
A1027P (15%, 62) 

P325P (100%, 11822) 
152011633 G>A (5%, 1120) 

 

 CR 4 44.6 18.9 25.7 215 (3)  A1046V (7%, 136) 
H1047R (14%, 136) 

P325P (99.8%, 1990)  

PR PR 1 47.1 54.0 -6.9 120 (3)   P325P (99.98%, 6334) Y958Y (8%, 321) 

 PR 2  
(macr) 

- 52.4 - 139 (3) G284R (7%, 6060) 
R287K (5%, 6060) 

 P295P (12%, 6060) 
P325P (60%, 6019) 

 

  PR 3† 36.5 26.5 10.0 143 (3) P325L (7%, 6607) 
D351N (12%, 6608) 
T371I (8%, 291) 

 P325P (100%, 9595) 
152098723 C>T (18%, 581) 

 

 PR 4  
(macr) 

50.6 59.8 -9.2 216 (5) G274E (8%, 98) 
G284R (5%, 98) 
M286I (5%, 98) 
R287K (5%, 98) 
Q498* (32%, 575) 

 K302K (10%, 98) 
T311T (31%, 98) 

 

SD SD 1  
(macr) 

56.0  24.6 31.5 131 (3)   P325P (99.99%, 7158) 
152094345 C>T (9%, 157428) 

 

 SD 2 51.6 42.5 9.2 255 (5)   P325P (93%, 1712)  

 SD 3 36.2 20.3 15.9 237 (6)  G1007S (16%, 112) 
T1025I (5%, 112) 
A1027V (5%, 112) 

P325P (63%, 1374)  

 SD 4  49.7 35.0 14.7 231 (6) A288T (8%, 12481) 
A289T (11%, 12481) 
S305N (6%, 12481) 
Q506H (5%, 703) 

H1047R (21%, 24) P295P (5%, 12481)  
P325P (100%, 119) 
L379L (9%, 593) 
Q499Q (8%, 703) 
L507L (11%, 703) 
L541L (15%, 3878) 
152011545 C>T (10%, 593) 
152098712 C>T (6%, 3878) 
152098721 C>T (14%, 3878) 

L997L (50%, 24) 

PD PD 1‡  
(macr) 

25.7 26.1 -0.4 4   P325P (46%, 490)  

† no variants found in macrodissected sample. ‡ no variants found in whole sample. 
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Supplemental Figures 
 

 

Supplemental Figure 1: consort diagram of tissue samples collected in the TEAM IIa trial 
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Supplemental Figure 2: Agreement between AffyP2 25 nM E2 and AffyP2 1 nM E2 models.  

Figure shows a scatter plot of 25 nM E2 vs 1 nM E2 AffyP2 models using data from 37 public breast 
cancer tissue datasets and 33 breast cancer cell line experiment datasets (Supplemental Table 1) 
adding up to 5,395 samples. Blue lines: orthogonal regression fitting and 95% confidence interval, 
dashed line: perfect agreement line, grey lines: equal odds threshold of models corresponding to odds 
of 1:1, which is subsequently scaled to 0-100. Circles: breast tissue samples, triangles: cell line 
samples. Cyan: ER-positive samples, magenta: ER negative samples, white: unknown ER IHC status, 
red: cell line with inactive ER pathway, blue: cell line with active ER pathway. The two AffyP2 models 
are strongly correlated (corr=0.936, 95% CI=0.933-0.939, p value <0.001). Mean deviation from the 
fitted regression line (MD) was 2.3. This value gives an indication of the mean differences (error in 
agreement) obtained when measuring ER pathway activity score of a sample using the two methods.   
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Supplemental Figure 3: Improved performance of AffyP2 1 nM E2 model compared to AffyP2 25 nM 
E2 model.  

Figure compares performance of 25 nM E2 vs 1 nM E2 AffyP2 models using data from 37 public 
breast cancer tissue datasets and 33 breast cancer cell line experiment datasets (Supplemental Table 
1) adding up to 5,395 samples.  
(A/B) Box plots of 104 ER active vs 317 ER inactive breast cancer cell line cultures for 25 nM E2 and 1 
nM E2 AffyP2 models, respectively. (C/D) Box plots of 4523 breast cancer samples grouped by ER 
status for 25 nM E2 and 1 nM E2 AffyP2 models, respectively. Activity scores are generally higher for 
the 1 nM E2 model than for the 25 nM E2 model, reflecting expected increased sensitivity for ER 
pathway activity in in the improved 1 nM E2 model. Sensitivity was quantified using a subset of 421 
cell line samples with known ER pathway activity status based on ER status and stimulation with or 
deprivation of estrogen (E2). Roc analysis demonstrated comparable AUC (95% vs 96% for 25 and 1 
nM models, respectively). Assuming equal odds as active/inactive threshold (38.4 and 38.05 for 25 
and 1 nM models, respectively), sensitivity increased from 83% to 91%, without loss in specificity 
(92%). The proportion of ER positive tissue samples with and active pathway increased from 30% to 
51%. A value more in line with the observation that 50 to 70% of the ER positive breast cancers have 
an active ER pathway and respond to endocrine therapy.     
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Supplemental Figure 4: Between platform agreement of AffyP2 (1 nM E2) and AffyA (6 nM E2) ER 
models.  

Pair plot of ER pathway activity scores computed by the AffyA and AffyP2 ER models for (A) 
GSE17700 dataset and (B) overlapping samples in AffyA and AffyP2 Edinburgh set. Blue lines: 
orthogonal fitting and 95% confidence interval. Dashed black line: perfect agreement line. Grey lines 
link paired samples. Different colors represent (A) different institutions where sample was tested or 
(B) pre or post treatment sample. (A) Activity scores of 32 samples of GSE17700 (16 samples 
measured by 2 institutions) are strongly correlated (corr=0.80, 95% CI=0.62-0.90, p value < 0.001), 
mean deviation from the fitted regression, MD=3.1. Deviations are of the same order of magnitude of 
the deviations obtained when comparing the two AffyP2 models (MD=2.3, Supplemental Figure 2). 
(B) Correlation between AffyP2 and AffyA ER pathway activity scores is lower for Edinburgh 
overlapping samples (corr=0.63, 95% CI=0.08-0.88 p value=0.03), MD=3.6, n=12 (6 patient samples). 
In this case, two rounds of RNA amplification were used for AffyA measurements instead of the one 
round used for AffyP2 measurements, illustrating the relevance of standard sample preparation 
procedures to enable optimal data comparison. Extra amplification steps are known to cause 
differences in resulting expression levels (36,37). This effect can already be noticed at gene 
expression level, where the mean correlation between ER target gene probesets is only 0.87 for the 
12 samples from the Edinburgh datasets, compared to 0.96 for the 32 samples from GSE17700. 
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Supplemental Figure 5: Between platform agreement of AffyPlus2.0 1nM E2 and TEAMII PCR 1nM E2 
ER models.  

(A) Pair plot and (B) bar plots of TEAMII PCR vs AffyPlus2.0 ER model for BrCa cell line test set (Table 
1). Dashed line: identity line, blue lines: orthogonal fitting and 95% confidence interval. AffyPlus2.0 
and TEAMII PCR activity scores are strongly correlated, corr=0.83, 95% CI=0.46-0.95, p-value=0.002, 
mean deviation from the fitted regression, MD=5.6, n=11. Circles: DMSO, squares 1 nM E2, triangles: 
10 nM E2, green: MCF7, blue: T47D, red: CAMA1, black: BT-474.  
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Supplemental Figure 6: Correlation between baseline ER pathway activity scores and decrease in ER 

pathway activity scores in the TEAM IIa cohort (paired cases, corr=0.29, n=28, TEAMII PCR model). 

The ovals shows the extreme ER pathway activity scores where the correlation is clearly visible. 
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Supplemental Figure 7: Relation between non-synonymous ESR1 and PIK3CA mutations in TEAM IIa cohort patients 

and ER pathway activity scores.  

(A) Schematic overview of ER protein with position of observed ER SNVs (red: known ER activating SNVs; black: newly 

discovered SNVs). Only parts of hinge region (HD) and activation function 2 region (AF-2), including the ligand-

binding domain (LBD), were covered. Non-synonymous SNVs are indicated with solid lines (mostly above the gene); 

synonymous and intronic variants are indicated with dashed lines below the protein. (B) Non-synonymous SNVs 

stratified by outcome measured by palpation (PR: partial remission, SD: stable disease). Each circle indicates an SNV 

and each color indicates a patient. No non-synonymous SNVs were found in the complete remission and progressive 

disease patients. (C) Individual ER pathway activity score as function of treatment time and corresponding ESR1 SNV. 

Numbers in in each box correspond to the number of non-synonymous SNVs in ESR1 and PIK3CA, respectively; the 

specific SNVs are indicated in a separate box per patient 
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Supplemental Figure 8: ESR1 coverage on analyzed samples. Samples are grouped by response assessed by palpation. 

Yellow and blue lines represent HD and AF-2/DBD ER domains. Lines above the ER domain indicate covered areas per 

sample. Numbers above each line indicate coverage in specific sample of specific region. Each color (per group) 

represents a patient, solid lines represent whole samples and dotted lines represent macrodissected samples. On the 

right are the corresponding approximate number of months in treatment (t), ER pathway activity score at resection 

(res) and decrease in activity score between baseline and resection (decr). Coverage of the PIK3CA gene is not 

depicted. While coverage of ESR1 gene was generally good, coverage of PIK3CA gene was generally poor, the region 

harboring mutations E542K and E545K was not covered, and only 8 patients had the region harboring H1047R or L 

mutations covered with 20 reads or more. 
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Supplemental Figure 9: Intra tumor variability of ER pathway in resection samples of the TEAM IIa cohort. 

A multiple samples from resection tissue of a small selection of patients of include in the TEAM IIa cohort were 

collected. ER pathway activity scores were computed and plotted in a box-plot. The intraclass correlation coefficient 

of 0.61 indicates intermediate an overall similarity between samples from the same patient compared to samples 

from other patients. Since these are resection samples of patients that were treated with aromatase inhibitor 

examestame, an overall low ER pathway activity score is expected, which may have influenced the results. 


