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Supplementary Figure S1: A. Proliferation curve of ERa T47D breast cancer cells in response to EGF stimulation
(100 ng/mL) treated with siRNA against PBX1. B. PBX1 mRNA and C. protein levels in MCF7 cells after treatment with GSI
(10 uM) D. MCEF7 proliferation response to estradiol treatment in presence or absence of GSI treatment (10 uM) E. MCF7 proliferation
response to EGF treatment in presence or absence of GSI treatment (10 uM). Asterisks identify significant differences between treatments.
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Invasive Ductal Breast Carcinoma - Recurrence at 3 Years - Top 10% Over-expressed (Desmedt Breast) 4.92811799 1
Ductal Breast Carcinoma - Recurrence at 3 Years - Top 5% Over-expressed (Sorlie Breast) 3.55284197 1
Breast Carcinoma - Recurrence at 3 Years - Top 10% Over-expressed (vandeVijver Breast) 3.49349497 1
Breast Carcinoma - Recurrence at 3 Years - Top 10% Over-expressed (Loi Breast 3) 3.19586057 1
Invasive Ductal Breast Carcinoma - Metastatic Event at 3 Years - Top 10% Over-expressed (Desmedt Breast) 3.11747546 1
Breast Carcinoma - Dead at 3 Years - Top 10% Over-expressed (vandeVijver Breast) 3.09963287 1
Ductal Breast Carcinoma - Dead at 5 Years - Top 5% Over-expressed (Sorlie Breast) 3 1
Ductal Breast Carcinoma - Recurrence at 1 Year - Top 5% Over-expressed (Sorlie Breast) 3 1
Ductal Breast Carcinoma - Dead at 5 Years - Top 5% Over-expressed (Sorlie Breast 2) 2.52287875 1
Breast Carcinoma - Dead at 5 Years - Top 10% Over-expressed (Kao Breast) 2.52287875 1
Breast Carcinoma - Recurrence at 1 Year - Top 1% Over-expressed (Wang Breast) 2.52287875 1
Breast Carcinoma - Dead at 5 Years - Top 10% Over-expressed (vandeVijver Breast) 2.39794001 1
Ductal Breast Carcinoma - Recurrence at 1 Year - Top 10% Over-expressed (Sorlie Breast 2) 2.22184875 1
Breast Carcinoma - Dead at 3 Years - Top 1% Over-expressed (Kao Breast) 2.04575749 1
Breast Carcinoma - Metastatic Event at 3 Years - Top 10% Over-expressed (vandeVijver Breast) 2.04575749 1
Invasive Breast Carcinoma - Metastatic Event at 1 Year - Top 10% Over-expressed (Hatzis Breast) 2 1
Invasive Ductal Breast Carcinoma - Metastatic Event at 1 Year - Top 10% Over-expressed (Desmedt Breast) 2 1
Breast Carcinoma - Metastatic Event at 1 Year - Top 5% Under-expressed (Kao Breast) 1 3.43415218
Ductal Breast Carcinoma Epithelia - Dead at 1 Year - Top 10% Under-expressed (Boersma Breast) 1 3.2873503
Invasive Breast Carcinoma - Metastatic Event at 3 Years - Top 1% Under-expressed (Hatzis Breast) 1 2.39794001
Breast Carcinoma - Metastatic Event at 3 Years - Top 10% Under-expressed (Minn Breast 2) 1 2.39794001
Breast Carcinoma - Metastatic Event at 5 Years - Top 10% Under-expressed (Minn Breast 2) 1 2.397%4001
Breast Carcinoma - Dead at 1 Year - Top 10% Under-expressed (Bild Breast) 1 2.04575749

Supplementary Figure S2: A. Western blot analysis of protein involved in the EGF signaling cascade in MCF7 cells
depleted or not of PBX1. B. PBX1 dependent ERa-EGF target genes correlate with genes highly expressed in poor outcome breast
cancer (17 independent datasets [1]). Genes repressed by PBX1-EGF-ERa associated are generally under-expressed in poor outcome breast
cancer (6 independent datasets). Datasets information are reported below)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2015

ERa binding at stimuli specific loci

A common loci EGF specific loci E2 specific loci
E2 ER EGF ER E2ER EGFER E2 ER EGF ER
7]
ol £
= @ |
g £
= h=}
= - =
B =i
[92]
i 2
5 o)}
5000bp/500 bins
0 —
Combinatorial binding near EGF upregulated genes pioneer factor binding
Sizes are prepertional to the number of genes regulated
B PIONEER FACTOR
[ FoxA1 unique
s PBX1 unique

I PBX1 FoxA1
[—1no PBX1-FOXA1

pValue EGF regulated/null list

*xkx <1070
*%  <10®
* 001

Fald enrichment
vs. non EGF responsive genes

Supplementary Figure S3: A. Heatmaps showing raw ERa signals at genomic locations recruiting ERa in response
to specific stimuli (EGF or E2) and loci recruiting ERa in response to both signalling molecules. B. Radar plot for ERa-
pioneer factors interactions near EGF responsive genes. PBX1 dependent genes were identified and the genomic locations (—20 Kb from the
TSS) were scanned for potential combinatorial binding. A similar analysis was performed for a transcriptional null-list (genes not activated
upon EGF signaling). Numbers indicate fold increase (n° of genes with binding vs. n° of gene without binding near EGF/ n° of genes with
binding vs. n° of gene without binding near null list) for each combinatorial binding.
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Supplementary Figure S4: A. Survival analysis using published available datasets using PBX1 expression (Illumina
microarray or RNA-seq) as a classifier to discriminate outcome of patients with breast cancer. Analyses were conducted
in ERa-positive and ERa-negative patients independently. Multivariate analysis is shown in the insets: T = size of the tumour, N = lymph
nodes status, M = metastasis status B. Survival analysis using PBX1 transcripts levels were restricted to patients treated or not with
endocrine therapies.
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Supplementary Figure S5: Similar analyses to figure S4 were done using PBX1 transcript levels in six independent,
previously published datasets using Affymetrix arrays (GSE9195, GSE7390, GSE6532, GSE45255, GSE3494 and
GSE2990) as well as all these datasets combined (“All cases”). Hazard rates with 95% confidence intervals are shown. Size of
the rectangles represents the sample number. Asterisks identify significant (p < 0.05) H.R values.



www.impactjournals.com/oncotarget/

Comparison of PBX1 Across 46 Analyses
Over-expression / Copy Number Gain

Median Rank  p-Value Gene

Oncotarget, Supplementary Materials 2015

1150.0 0.029 PEX1 T | ]
[xTzT3T=]s]e]7[s]oro]ua]r2[13]2s]1s[16]a7[18]10]20]21]22[23[24]25]26]27 [28]20[30[31] 32] 33[34] 35[36[37 3839 s0] 41] 42 3]s as]x6]

Legend

1. Benign Breast Neoplasm vs. Normal
Curts Breast, Noture, 2012

2. Breast Carcinoma vs. Normal
Curtis Breast, Nature, 2012

3. Breast Phyllodes Tumor vs. Normal
Curtis Breast, Nature, 2012

4. Ductal Breast Carcinoma in Situ vs. Normal
Curtis Breast, Nature, 2012

5. Invasive Breast Carcinoma vs. Normal
Curtis Breast, Nature, 2012

6. Invasive Ductal and Invasive Lobulr Breast
Carcinoma vs. Normal
Curtis Breast, Nature, 2012

7. mwe Ductal Breast Carcinoma vs.

Cun-ls Brmn MNature, 2012
8 mive Lobular Breast Carcinoma vs.

Cuﬂls Brmn MNature, 2012

9. Medullary Breast Carcinoma vs. Normal
Curtis Breast, Noture, 2012

10. Mucinous Breast Carcinoma vs. Normal
Curtis Breast, Noture, 2012

25 10

1 5 10 2 5 1
MBECO00EE B rs
=

The |

10. Mucinous Breast Carcinoma vs. Normal
Curtis Breast, Nature, 2012

11. Tubular Breast Carcinoma vs. Normal
Curtis Breast, Nature, 2012

12. Invasive Breast Carcinoma Stroma vs.

Hormal
Finak reast, Not Med, 2008

13. Invasive Breast Carcinoma vs. Normal
Gluck Breast, Breost Cancer Res Treat,
2011

14. Invasive Ductal Breast Carcinoma Stroma
w5, Normal
Karnoub Breast, Nature, 2007

15. Ductal Breast Carcinoma in Situ Epithetia
w5, Normal
#a Breast 4, Breast Cancer Res, 2009

16. Ductal Breast Carcinoma vs. Normal
Perou Breast, Noture, 2000

17. Lobular Breast Carcinoma vs. Normal
Perou Breost, Nature, 2000

18. Ductal Breast Carcinoma in Situ vs. Normal
Radvanyi Breast, Proc Natl Acod Sc1US A,
2005

[t Dl R ot

Romyim. Proc Natl Acod Sci U S A,
20. JNMM Lobular Breast Carcinoma vs.

!wnmw Proc Nott Acod Sci U'S A,

rark for 3 gene 1 the mediar rank for that geee 3T €6ch of the aralyet.
P Vaoe o s e 13 13 - VaLoe on the edlar rarkid snaiyia. Tt

21, Invasive Mixed Breast Carcinoma vs.
Normal
Rodvanyi Breast, Proc Natl Acod SciUS A,
2005

22. Ductal Breast Carcinoma vs. Normal
Richardson Breast 2, Cancer Cell, 2006

23. Ductal Breast Carcinoma vs. Normal
Mlem.mmfmdsdu!&

24, Flbmmml Normal
Sorlfe Breast, Proc Natl Acod Sci U'S A,
2001

25, Lobular Breast Carcinoma vs. Normal
Sorlfe Breast, Proc Natl Acod Sci U S A,
2001

26. Ductal Breast Carcinoma vs. Normal
Sorlfe Breast 2, Proc Natl Acod S¢i U S A,
2003

LA
Sorlfe&'ml 2, Procﬁnrlkadklusl.

1!. Lnbllll&ml Carcinoma vs. Normal
Sorlle Breost 2, Proc Natl Acod SciU'S A,
2003

29. Invasive Breast Carcinoma vs. Normal
TCGA Breast, No Associated Paoper, 2011

30. Invasive Ductal and Lobular Carcinoma vs.
Normal

TCGA Breast, No Associated Paper, 2011

31, Invasive Ductal Breast Carcinoma vs.
Normal

TCGA Breast, No Associated Poper, 2011
32. Invasive Lobular Breast Carcinoma vs.

Hormal

TCGA Breast, Nnm}amnur 2011
33. Male Breast Carcinoma vs.

TCGA Breast, Nuammmpmv 20n
34, Mixed Lobular and Ductal Breast

Carcinoma vs. Normal

TCGA Breost, No Associated Paper, 2011
35. Ductal Breast Carcinoma vs. Normal

TCGA Breast 2, No Associated Poper, 2012
36. Invasive Ductal and Invasive Lobular

Breast Carcinoma vs. Normal

TCGA Breast 2, No Associated Poper, 2012
37. Invasive Ductal and Lobular Carcinoma vs.

Normal

TCGA Breast 2, No Associated Poper, 2012
38. Invasive Ductal Breast Carcinoma vs.

]
TCGA Breast 2, No Associated Poper, 2012
" 39. invasive Lobular Breast Carcinoma vs.
Normal
TCGA Breast 2, No Associated Poper, 2012
40. Invasive Papillary Breast Carcinoma vs.

Normal

TCGA Breast 2, No Associated Poper, 2012
41, Mecullary Breast Carcinoma vi. Normal

TCGA Breast 2, No Associated Poper, 2012
42. Mucinous Breast Carcinoma vs. Normal

TCGA Breast 2, No Assaciated Paper, 2012
43. Invasive Ductal Bresst Carcinoma vs,

Normal
Turashvill Breast, BMC Cancer, 2007
44, Invasive Lobular Breast Carcinoma vs.

HNormal
Turashvill Breast, BMC Cancer, 2007
45. Invasive Ductal Breast Carcinoma vs.

HNormal
2Zhao Breast, Mol Blol Cell, 2004

46. Lobular Breast Carcinoma vs, Normal
Zhao Breast, Mol Biol Cell, 2004

Supplementary Figure S6: Oncomine [1] datasets were used to compare PBX1 expression between normal breast and
breast cancer samples. Datasets used in the analysis are listed in the figure.
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Supplementary Figure S7: PBX1 IHC staining in ductal cells from normal breast is shown.
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Supplementary Figure S8: A. Cbio portal summary analysis for PBX1 genomics aberration [2] in a large panel of
cancers. Inset includes all provisional TCGA breast cancer data. Right panel shows copy number change in the TCGA panel [3].
PBXI1 ranks in the top 4% most commonly amplified genes. B. TCGA (provisional) correlation between PBX1 CNA and transcriptional
levels.
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Supplementary Figure S9: TCGA [3] correlation between PBX1 CNA and transcriptional levels in ERa-positive and
ERa-negative breast cancers. Analyses were conducted using the Cbio portal [2].



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2015

A METABRIC (BCa vs. Normal , n=1556 vs. 144) lllumina HT12 v3.0
5 2.0 —
E 1.8 - 80
g 1.6 ‘_"
i 1.41e e - mn
¢ - - e 260
o 13 bt R g
2 10 240
@ -1.0] e =)
2 ] 8
& 1.2] & 9 20
[&] 1 T
o ]
£ 5 0
bl E
“S3f3pREBoESCEEYsFEE Egf23p3EF £EC223ZF53
uEgSUrﬂgégg ggzeEgzeEd QéSUDEEE % EGZEC0EFE
: <

TCGA (IDC vs. Normal , n=392vs. 61) Agilent array

T 307 —
£ ] -
. | -
S 25
¢ 201. -
-
Q 15 - - -
a] & -
@ 102 - -
o -1.0 -—
{=4
e
S -1.4
o
o -
w
_z'cgm"”ﬂsmﬂ——wsz“—wwgw— fEE82 RELGCELRESERE28S
rEi88EREEGEEEERS55A%585 TEQhEQEZUZ R e - 5
BeeigsBpgs=3338Fz GF8BE BEESRTEPES 235452 CHCHE
4 =1 mm% = =1 U)UJ§
o % @ 7
Metabric OS ER+
2.0m

0.59
T T S S S S S S S R A
P P F RPN LR D
S E RS FEF LT AL VNS EICE
{gg\ < ¥ vgg‘e q %\3@ Rl

Supplementary Figure S10: A. Transcriptional levels of all genes co-amplified with PBX1 compared to normal breast
tissue. Right panel represent the associated -LOG (Pval). B. Forest plot of HR values associated with high-expressors for each
indicated gene in ERa-positive patients from the METABRIC dataset.
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Supplementary Figure S11: Genomics alteration of several ERa pioneer factors using TCGA data [3].
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Supplementary Table S1. List of all EGF regulated genes dependent or not from PBX1.

Supplementary Table S2. Detailed Clinico-Pathological and treatment data for patients included
in the cfDNA study.



