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Supplemental Materials 
 
 
Supplemental Figure Legends 
 
 
Figure S1. Expression of FOXA1/2 and EMT related molecules in human PDA cell 

lines. Expression of E-cadherin, vimentin, FOXA1, FOXA2, Snail1, Snail2/Slug was 

analyzed by qRT-PCR. GAPDH served a normalization control. The expression level in 

MiaPaCa-2 cells was used as the calibrator for the relative mRNA quantitation. Gene 

expression levels are presented in log10 phase. Data shown are means with SEM from 

three independent experiments.  

 
 
Figure S2: FOXA1/2 inhibition leads to loss of epithelial markers and mildly 

impaired cell proliferation. BxPC3 cells were transiently transfected with synthetic 

siRNA against either FOXA1 or FOXA2, or a combination of both. (A) Expression of E-

cadherin and FOXA1/2 was examined 48 hours after siRNA transfection. (B) Expression 

of E-cadherin, vimentin, Snail1 and Slug was examined by qRT-PCR 48 hours after 

siRNA transfection. (C) Stable BxPC3 cells containing shRNA constructs targeting either 

FOXA1 (shFOXA1) or FOXA2 (shFOXA2) were analyzed for cell proliferation by BrdU 

incorporation and flow cytometric analysis. Two independent shRNA constructs 

(designated A and B) were used for each gene. Data were summarized in the bar graph. 

The proliferation rate in control cells was set to 100% in the bar graph. Triplicates were 

performed for three independent experiments. *: p<0.05; **: p<0.01. 
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Figure S3: FOXA1/2 associate with and activate E-cadherin promoter. (A) 

Schematic of the E-cadherin promoter fragment from -921 bp to + 47 bp relative to the 

transcription start site is depicted with three FOXA binding sites. The sequence of the 

FOXA binding sites and the corresponding mutations are listed. The primer pairs utilized 

to analyze FOXA binding site containing regions in ChIP assay is denoted by arrows. (B) 

FOXA2 activates E-cadherin promoter in a sequence specific manner. In PANC-1 and 

MiaPaCa-2 cells, wild type (wt) or either of the two FOXA site mutant E-cadherin 

promoters was co-transfected with a FOXA2 expression vector. Fold induction of each 

promoter/reporter is calculated relative to cotransfection with a control EGFP-vector. (C) 

Endogenous FOXA1/2 associate with E-cadherin promoter region. BxPC3 cells were 

subjected to ChIP assay using antibody against FOXA1, FOXA2, or isotype control 

antibody. Two regions of the E-cadherin promoter containing FOXA binding elements 

were analyzed by a PCR using primers illustrated in (A) with arrows. GAPDH and E-

cadherin transcripts were amplified as negative controls. 

 

Figure S4: 5’-Aza-dC treatment induced E-cadherin expression is dependent on 

FOXA2 elevation. Cells were treated with 1 µM 5’-Aza-dC for 5 days. (A) 5’-Aza-dC 

treatment partially reverse E-cadherin promoter methylation in MiaPaCa-2 cells analyzed 

by methylation specific PCR. The corresponding E-cadherin promoter region in BxPC3 

cells is unmethylated. (B) FOXA1 expression is unaffected by 5’-Aza-dC treatment in 

MiaPaCa-2 cell, assessed by flow cytometry analysis. (C) The complete data set of Fig 

6D. On the 3rd day of 5’-Aza-dC treatment, two different synthetic siRNAs (#7 and #8) 

against FOXA2 were independently transfected into 5’-Aza-dC treated or untreated 
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MiaPaCa-2 cells. Expression of E-cadherin (upper panel) and FOXA2 (lower panel) were 

examined by flow cytometry analysis. 

 

Supplemental methods: 

Western blot analysis, Immunofluorescence staining and Real time RT-PCR 

The following antibodies were used in immunoblotting and immunofluorescence 

staining: goat anti-FoxA1 (Santa Cruz Biotechnology Inc.), mouse anti-FOXA2  

(Abnova), mouse anti-E-cadherin (BD Bioscience,), rabbit anti-E-cadherin (Cell 

Signaling), mouse anti-Vimentin (Thermo Scientific clone V9), mouse anti-Snail1  (Cell 

Signaling) and rabbit anti-actin (Sigma). Immunofluorescence images were captured on a 

Zeiss LSM-510 Meta confocal microscope. Total RNA was isolated using the RNeasy kit 

(Qiagen) or TRIzol reagent (Sigma). cDNA was synthesized by Superscript-II reverse 

transcriptase (Invitrogen). Real time RT-PCR was carried out using SYBR® Green PCR 

kit, QuantiFast (Qiagen) with gene specific primers (Table S2) in an ABI 7500 Real Time 

PCR machine (Applied Biosystems).  

Flow Cytometry 

Cells were fixed and permeabilized with cytofix buffer (BD Bioscience) and stained 

with anti-E-cadherin mouse antibody (BD Bioscience, 1:500) or anti-FOXA2 goat 

antibody (Santa Cruz, 1:100) followed by Alex-594 anti-mouse IgG or Alex-488 anti-

goat antibody (1:500 Invitrogen). Samples were analyzed on a LSRII flow cytometer (BD 

Bioscience) and analyzed with Flowjo software (Treestar). The representative histogram 

is shown from at least three independent experiments. For GFP-based living cells sorting, 

cells were trysinized, prepared in PBS and sorted in a FACS Aria (BD Bioscience). 
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Promoter constructs and Luciferase reporter assay 

A 921 bp human E-cadherin promoter region was sub-cloned into pGL3Basic 

(Promega). Three FOXA binding elements were mutated by the PCR-splicing by overlap 

extension according to previous report (1). pCDNA3-EGFP expression construct was 

used for control transfection in all the experiments. The Dual Luciferase Kit (Promega) 

was used to determine luciferase activity 48 hr posttransfection. Firefly luciferase activity 

was normalized by CMV driven Renilla luciferase activity for each experimental well. 

The normalized values were averaged from 3 wells and divided by the normalized mean 

value from control vector transfection to determine fold induction. Each experiment was 

conducted at least three times. 

Chromatin Immunoprecipitation assay (ChIP) 

ChIP assay was carried out according to the published protocol in (2). In brief, 

BxPC3 cells were fixed with 1% formaldehyde and lysed in nuclei lysis buffer (50 mM 

Tris-Cl pH 8.1, 10 mM EDTA, 1% SDS) plus protease inhibitors. The chromatin was 

sonicated to yield DNA size to an average of 0.5-1 kb by visualization on an agarose gel. 

After pre-clearing with agarose beads, the lysate was incubated with anti-FoxA1(SC-

6553), anti-FoxA2 (SC-6554) antibody or isotype control IgG (SC-2028) (Santa Cruz 

Biotechnology Inc.) and precipitated by protein A/G PLUS -Agarose (Santa Cruz 

Biotechnology Inc., SC-2003). After reversing the crosslink, DNA was precipitated and 

analyzed by PCR (see Table S4 for sequence information). 

Methylation-specific PCR (MSP) 

Genomic DNA was prepared from MiaPaCa-2 and BxPC3 cells with or without 1µM 

5’-Aza-dC treatment. DNA was denatured by NaOH (final concentration, 0.2M) for 20 

min at 42ºC, and then incubated with 3M sodium bisulfite (Sigma) and 10mM 
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hydroquinone (Sigma) at 50 ºC for 16 hr. Modified DNA was purified using the Wizard 

DNA purification resins (Promega) and the modification was completed by NaOH (final 

concentration, 0.3M) treatment for 5 min at room temperature, followed by ethanol 

precipitation. MSP primers for E-cadhrin CpG were reported previously (3) and listed in 

Table S4. 
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