
Legend to supplementary figures 

Fig.S1 CpG density at FOXA1 binding sites. CpG density was analyzed at the indicated 

FOXA1 binding sites by first identifying the center of these regions and expanding them 1 

kilobase (kb) on each side. These regions were then split into 40 windows where the number 

of CpGs was counted. CpG density refers to the average CpG number per window across all 

analyzed binding sites. As a control, randomly selected regions within the non-repetitive 

sequences of chromosomes covered by the DNA chips were used. . This analysis indicate that 

the observed DNA hypomethylation at FOXA1 binding sites from MCF7 and LNCaP cells is 

not associated with a marked lower CpG density as compared to neighboring regions or 

control sites. On the other hand, FOXA1 binding sites from stably transfected MDA-MB231 

cells show a lower CpG density. 

 

Fig.S2 DNA methylation levels at cell type-specific FOXA1 recruitment sites inferred 

from MeDIP-seq data. Average tag counts issued from high-throughput sequencing of input 

or MeDIP DNA from MCF7 cells (Ruike et al. 2010). Analyses were performed as in Fig.1. 

Note that differences in DNA methylation levels between the center of analyzed sites and the 

flanking regions is more pronounced for sites bound by FOXA1 in MCF7 cells (MCF7-

specific and shared) than for sites bound specifically in LNCaP cells. 

 

Fig.S3 Cell type-specific CTCF recruitment to chromatin in MCF7 and LNCaP cells is 

linked to differential DNA hypomethylation. A) ChIP-chip experiments were performed to 

identify CTCF binding sites in MCF7 and LNCaP cells. Enrichment peaks were called using 

MAT at FDR 1%. Numbers of overlapping and non-overlapping binding sites are indicated on 

the Venn diagram. Consistent with previous studies, even though many CTCF recruitment 

sites are conserved within the genome of different cell types, a non-negligible fraction is 



different (Kim et al. 2007; Bushey et al. 2009; Cuddapah et al. 2009; Phillips and Corces 

2009). B) CTCF and DNA methylation levels at MCF7-specific, LNCaP-specific or shared 

CTCF binding sites were determined from tiling arrays data obtained in MCF7 and LNCaP 

cells. A random set of regions from chromosomes 8, 11 and 12 was also analyzed. Overall, 

cell type-specific CTCF binding to chromatin is linked to differential DNA hypomethylation 

between MCF7 and LNCaP cells. These results are in line with previous reports showing on a 

few sites that CTCF binding to chromatin could be modulated by DNA methylation (Bell and 

Felsenfeld 2000; Hark et al. 2000; Parelho et al. 2008). C) CpG density was analyzed within 

CTCF binding sites as in Fig.S1. 

 

Fig.S4 FOXA1-bound but transcriptionally inactive enhancers are DNA 

hypomethylated. Average MAT scores from tiling array data obtained in MCF7 cells for 

FOXA1 (A), FAIRE (B), H3K4me2 (C), H2AFZ (D) and DNA methylation (E) levels. 

MCF7-specific FOXA1 binding sites previously determined as active or inactive enhancers 

were analyzed (Eeckhoute et al. 2009). As evidenced in B, active but not inactive FOXA1-

bound enhancers are enriched by Formaldehyde-Assisted Isolation of Regulatory Elements 

(FAIRE) (Nagy et al. 2003; Hogan et al. 2006; Giresi et al. 2007; Eeckhoute et al. 2009; 

Gaulton et al. 2010). Nevertheless, inactive FOXA1-bound enhancers show the presence of 

H3K4me2 (C) and H2AFZ (D) even though levels of these epigenetic marks at these sites are 

lower than at active FOXA1-bound cis-regulatory elements. Remarkably, both active and 

inactive FOXA1-bound enhancers show DNA hypomethylation (E). Note that the overall 

higher MeDIP enrichments observed for active sites might be explained at least in part by 

their higher CpG content (F). For instance, when we compared MeDIP signals from MCF7 

and LNCaP cells (where FOXA1 does not bind to the analyzed enhancers), we observed a 

similar drop in MeDIP levels in MCF7 cells at active and inactive FOXA1-bound enhancers 



(G). Hence, FOXA1 recruitment rather than transcriptional activities of enhancers per se is 

linked to DNA hypomethylation suggesting that this epigenetic feature could be required but 

not sufficient for enhancer functions. 

 

Fig.S5 mRNA expression levels of the FOXA family members in MCF7, LNCaP, MDA-

control and MDA-FOXA1 cells. RT-qPCR experiments were performed in MCF7, LNCaP, 

MDA-control and MDA-FOXA1 cells to monitor FOXA1, 2 and 3 mRNA expression levels. 

HepG2 cells were used as a reference since they express all three FOXA family members. 

Expression of analyzed genes was normalized using RSP28. Results shown are means and 

S.D. from two independent experiments. 

 

Fig.S6 Changes in mRNA expression levels of genes closest to validated FOXA1 binding 

sites in MDA-FOXA1 compared to MDA-control cells. RT-qPCR experiments were 

performed in MDA-control and MDA-FOXA1 cells. Expression of analyzed genes was 

normalized using RSP28 and is shown as fold change relative to expression in MDA-control, 

which was set to 1. Results are from two independent experiments performed in duplicates. 

ND, not detectable. 

 

Fig.S7 mRNA expression levels of the Foxa family members in P19 cells. RT-qPCR 

experiments were performed in P19 cells before (0h) and after stimulation with RA (48 and 

120h) to monitor Foxa1, 2 and 3 mRNA expression levels. Expression of analyzed genes was 

normalized using Rsp28. Results are means and S.D. from three independent experiments. 

 

Fig.S8 CpGs are absent from the FOXA1 recognition motif but are found in its vicinity 

within enhancers. A) Matrix for FOXA1 DNA recognition motif from (Lupien et al. 2008). 



Sequences of the FOXA1-bound enhancers analyzed by bisulfite pyrosequencing in Fig.2B 

(B), Fig.2C (C) and Fig.4D and.Fig.5 (D) are provided. The central 200 bp of the enhancers 

were identified by inspection of the FOXA1 ChIP-chip signals using Integrated Genome 

Browser  (Nicol et al. 2009) and are indicated as red colored letters. Potential FOXA1 

recognition sites within this central region of the enhancers appear underlined and in blue. 

CpGs that were analyzed by bisulfite pyrosequencing are highlighted in yellow and numbered 

according to the respective main figures. 

 

Fig.S9 DNA demethylation kinetic in P19 cells analyzed using sensitivity to digestion by 

HpyCH4IV. Genomic DNA from P19 cells treated with RA for the indicated times was 

subjected to HpyCH4IV digestion. The percentage of non-digested DNA was determined by 

qPCR using primers allowing for amplification of a DNA fragment encompassing CpG 2 and 

1 of FOXA1 binding sites 1 and 6, respectively (contained within ACGT motifs as shown in 

Fig.S8D). Results are means and S.D. from at least two independent experiments. 

 

Fig.S10 Sequences of enhancers used in luciferase reporter assays. Sequences of 

enhancers used in Fig.6 are given. CpGs are highlighted in red. 

 

Fig.S11 Effect of 5-aza-2'-deoxycytidine treatment on genes whose expression is 

stimulated during RA-induced neural differentiation of P19 cells. A) Bisulfite-

pyrosequencing experiments were performed in DMSO vehicle or 5-aza-2'-deoxycytidine (5-

azaC) treated P19 cells on FOXA1 binding sites 5 and 6. CpG numbering is consistent with 

Fig.5. Results are means and S.D. from duplicates. B-C) RT-qPCR experiments were 

performed in P19 cells treated with 5-azaC or vehicle only for 48h. Expression of analyzed 

genes was normalized using Rsp28 and is shown as fold change relative to expression in 



vehicle treated cells, which was set to 1. Results are from two independent experiments 

performed in duplicates. ND, not detectable. 

 

Fig.S12 Pre-existing DNA hypomethylation facilitates binding of ectopically-expressed 

ESR1. MeDIP-qPCR were performed in both MCF7, MDA-MB231 control cells (MDA-

control) and MDA-MB231 stably expressing ESR1 (MDA-ESR1) (Metivier et al. 2003). 

ESR1 recruitment sites specific to MCF7 or MDA-ESR1 cells were inferred from (Carroll et 

al. 2006) and Quintin et al. (manuscript in preparation). Indeed, as previously observed by 

Krum et al.  (Krum et al. 2008), ESR1 binding to chromatin in cells lacking FOXA1 is 

different from that in MCF7 cells. For each analyzed ESR1 binding site, relative MeDIP 

levels between MCF7 and MDA-control or MDA-ESR1 were determined and presented as in 

Fig.1E. Fold differences were inferred from data obtained in three independent experiments. 

Note that when expressed in MDA-MB231 cells, ESR1 binds to regions that were already 

DNA hypomethylated in the control cells. 
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