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Supplemental Methods and Results 

Gene expression analysis by real-time quantitative PCR 

Total RNA from cell lines was extracted using RNeasy Mini Kit (Qiagen).  One µg 

total RNA was first treated with DNase I (amplification grade, Invitrogen) before reverse-

transcribed into 1st strand cDNA using Superscript II RT (Invitrogen). The primer 

sequences and PCR conditions are available upon request. The amount of cDNA in a 

sample was determined by the threshold cycle of test sample against a standard curve 

generated by a pool of cDNA mix and then normalized by the amount of β-actin of the 

same sample. The use of β-actin as an internal control has been validated in that its 

level in both the mock-treated and 5-aza-2’-deoxycytidine (DAC; 5 µM, 72 h) treated 

cells were similar, indicating that the treatment did not affect the two sample types 

differentially when gauged by β-actin. 

Except for RASSF1A (34, 35), epigenetic down-regulation of KCNAB1, SNCA, and 

CYPA26A1 has not been previously demonstrated in breast cancer cells. We therefore 

determined if the demethylation treatment of breast cancer cells with 5-aza-2’-

doxyctidine (DAC) can reactivate their mRNA expression. Quantitative MSP and RT-

PCR assays were used to measure the level of demethylation and gene expression, 

respectively, in two breast cancer cells lines, MDA-MB-231 and MCF-7. Data related to 

this experiment can be found in Figure S1.  Briefly, promoter methylation is somewhat 

reduced after the demethylation treatment.  This result suggests that the expression of 

these genes is inversely correlated with hypermethylation of their promoters. It should 

be noted that DAC did not cause the CYP26A1 re-expression in MCF-7 cells, 

suggesting that other epigenetic mechanisms (e.g., histone modifications) are involved 

in modulating its transcriptional activities (36, 37).          
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Supplemental Figure Legend 

Figure S1.  Promoter hypermethylation and gene expression analysis in two breast 

cancer cell lines by SYBR-based quantitative PCR.  qMSP data from Figure 6 indicate 

that the three selected genes show differential methylation status in the three sample 

types. To further evaluate the effect of promoter hypermethylation on gene silencing in 

these three genes, the gene expression level in two breast cancer cell lines, MCF7 and 

MDA-MB-213, with (+) and without (-) the treatment of demethylation compound, 5-aza-

2’-deoxycytidine (DAC; 5 µM, 72 hr), were studied. The % relative methylation of the 

treated- and untreated samples was obtained as indicated in Figure 6 and is shown in 

left.  The relative mRNA data, by comparing the mRNA level of the test gene to the 

mRNA of an internal control β-actin, are shown on right. 
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 Table S1. A list of putative loci frequently hypermethylated in normal tissues adjacent to 
invasive cancers by methylation microarrray analysis. 

 
Gene name Symbol GeneID Function 
formin binding protein 1 FNBP1 23048 RNA binding 

nudix-type motif 4 isoform alpha NUDT4 11163 Regulates the turnover of diphosphoinositol polyphosphates 

contactin associated protein-like 5 isoform 1 CNTNAP5 129684 Cell adhesion 

K+ channel tetramerization protein BTBD10 84280 Transcriptional regulation, chromatin structures 

programmed cell death 10 PDCD10 11235 Participate in apoptosis 

BarH-like 1 BARHL1 56751 Transcription factor activity 

HLA-B associated transcript-3 isoform b BAT3 7917 Implicated in the control of apoptosis 

chromobox homolog 5  CBX5 23468 Chromatin binding, protein binding 

nuclear mitotic apparatus protein 1 NUMA1 4926 A potential key protein in apoptotic events 

cleavage stimulation factor subunit 3 isoform 1 CSTF3 1479 May play a role in mRNA production or stability 

signal recognition particle 9kDa SRP9 6726 Signal recognition particle binding 

golgi-specific brefeldin A resistance factor 1 GBF1 8729 ARF guanyl-nucleotide exchange factor activity 

Nel-like 2 NELL2 4753 May be involved in cell growth regulation and differentiation  

gap junction protein beta 2 26kDa (connexin) GJB2 2706 Connexon channel activity 

ankyrin repeat domain 3 RIPK4 54101 Protein serine/threonine kinase activity 

CCR4-NOT transcription complex subunit 1 CNOT1 23019 Regulator of basal transcription machinery 

insulin promoter factor 1 homeodomain IPF1 3651 Transcription factor activity 

tribbles homolog 2 TRIB2 28951 Protein kinase activity 

prickle-like 1 PRICKLE1 144165 Zinc ion binding 

aristaless-like homeobox 4 ALX4 60529 Transcription factor activity 

zinc finger protein 143 (clone pHZ-1) ZNF143 7702 Transcription factor activity 

Wilms tumor 1 WT1 7490 Transcription factor activity 

HESB like domain containing 2 HBLD2 28660 Unknown 

HMG-box transcription factor TCF-3 TCF7L1 83439 Transcription factor activity 

poly(A) binding protein cytoplasmic 5 PABPC5 140886 RNA binding 

ADAM metallopeptidase with thrombospondin type 1 ADAMTS7 11173 Angiogenic inhibitor activity 

sprouty 2 SPRY2 10253 Inhibitory on receptor tyrosine kinase signaling proteins 

laeverin FLJ90650 206338 Metallopeptidase activity 

cytochrome P450 family 26 subfamily A  CYP26A1 1592 Retinoic acid 4-hydroxylase activity 

potassium voltage-gated channel shaker-related KCNAB1 7881 Oxidoreductase activity 

ectodermal-neural cortex (with BTB-like domain) ENC1 8507 Actin binding 

a disintegrin and metalloprotease domain 12 ADAM12 8038 Metalloendopeptidase activity 

zinc finger protein 582 ZNF582 147948 Zinc ion binding 

Alpha-synuclein SNCA 6622 Inhibit phospholipase D2 

phosphatidylinositol-4-phosphate 5-kinase type PIP5K2A 5305 Kinase activity 

Transacting T-cell specific transcription factor GATA3 GATA3 2625 Transcription factor activity 

coiled-coil domain containing 2 CCDC2 80173 Unknown 

matrin 3 MATR3 9782 Nucleic acid binding 

damage-specific DNA binding protein 1 DDB1 1642 Damaged DNA binding 

 
 


