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Online Material: 
Materials and Methods:  

Methylation assays by Infinium HumanMethylation27 BeadChip hybridization. 

HumanMethylation27 DNA Analysis BeadChip (Illumina), which carries 27, 578 highly 

informative CpG sites derived from the well-annotated NCBI CCDS database (Genome Build 

36) and spans more than 14,495 genes, was used for this experiment. Allele-specific primer 

annealing was followed by single-base extension using DNP- and biotin-labeled ddNTPs. After 

extension, the array was fluorescently stained, scanned and intensities of the unmethylated and 

methylated bead types were measured by a BeadArray Reader. Each methylation data point was 

represented by fluorescent signals from the M (methylated) and U (unmethylated) alleles and 

was recorded via a Methylation Module in BeadStudio software. DNA methylation values were 

described as beta (β) values which computed from the two alleles: β = M/(U + M). The β-value 

therefore reflects the fractional methylation level of each CpG site continuous values between 0 

and 1, where 0 indicates 0% methylation and 1 indicates 100% methylation at a given CpG site.  

This assay provides quantitative methylation measurement at the single CpG site level. The 

calculation of the β-value and downstream statistical analyses are described below.  

 

Clustering, functional pathway prediction, gene ontology (GO) analysis, and statistics.  

Initial array results were visualised using Illumina® Bead-Studio 3.2 (© Illumina Inc 2003-

2008). DNA methylation β-values are continuous variables between 0 and 1, representing the 

ratio of the intensity of the methylated bead type to the combined locus intensity. We quantified 

methylation level using β-value, and performed the statistic analysis based on the value of 

Log2[β /(1 – β)] for more linearized data. We arbitrarily defined CpGs with Log2[β/(1 – β)] > 0 

[also equals to β > 0.5 (50% of reads)] as hyper-methylated, CpGs with Log2[β/(1 – β)] < −0 
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[also equals to β < 0.5 (50% of reads)] as hypo-methylated. Unique hypermethylated genes 

associated with PFS >6 months and PFS <6 months were selected based on beta value>0.5 

followed by the online program Pathway-Express (Onto-Tools, Wayne State University, Detroit, 

MI)  to explore the most biologically relevant pathways. Corrected gamma p-values of less than 

0.05 were used as an empirical cutoff for retrieving altered pathways. GO enrichment of 

expression profiles was also analyzed by the online program Functional Annotation Analysis 

Tools, provided by the Database for Annotation, Visualization and Integrated Discovery 

(DAVID) bioinformatics database (NIAID, NIH, Bethesda, MD). Heat maps were generated by 

MultiExperiment Viewer.  
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Supplementary Table S1: Primers used for pyrosequencing  

Genes PCR Amplification Primers  

  FORWARD                                  REVERSE-biotin 

Sequencing primer 

LINE1 PyroMark ™ LINE-1 kit (QIAGEN) 

MLH1 PyroMark ™ MLH1 kit (QIAGEN) 

RASSF1A AGTTTGGATTTTGGG

GGAGG 

CAACTCAATAAACTCAA

ACTCCCC 

GGGTTAGTTTTGTG

GTTT 

AKT1S1 AGGAGTAAAAGGAG

AGGTAGAGT 

ATTCCACCCAAATCCTC

TTC 

TTAAGTTTAAATAG

GGTTATATATG 

HOXA10 TGGGATAATTTGGA

GAAGGGAGTAGATA 

CTCCTAACCCATCAATA

CAAAT 

ATTTTTTGTGTAAA

ATATGTTGAA 

HOXA11 GGTTGGAGGAGTAG

GAGTAT 

ACCCAAAATAACCCAA

TAATAAATTTTAA 

GGAGTAGGAGTATG

TTAT 

IFNAR1 GGTTTTTAGGTAGTT

GGGGATTTT 

CCCCTCACAAAAAACCT

TAACCTT 

TGTTTAAGATTTTA

GGGTTAGTA 

AKT1 AGGTTGTAGGTTTTA

GTTTTTTTTATGAT 

AACCCAAAAAAATCAC

AATCCTTTATA 

GGTTTTAGTTTTTTT

TATGATT 

BRCA1 TTGAGAGTAGGGGT

TTAGTTATTTGAGAA 

CCTCCCATCCTCTAATT

ATACCTT 

TTATTTGAGAAATT

TTATAGTTTGT 

STAT5B GTTAGGGATAAAGG

GTTAAAAGTG 

CTTCTTTAACTTTTCCAT

CACTACT 

GGATAAAGGGTTAA

AAGTGT 

LRP6 TGTTTGGGGTTTTTT

AGGGAAAAG 

CAACTACCCTCTCACCC

AAAATCATTATAT 

TGTAAGTATTTTGG

TTTTTAAAATG 

IL2RG TGGGGAAGGTAGGA

AGAT 

ACATCACCCTTCTATAC

CATACCTCTT 

ATTTTTGTATTATAA

GTTATATTT 

AXIN1 GGGGTAAGGAGTAG

TTGTAGGG 

TCTTCAATACCAAACTA

AAAATTTCACT 

AGTAGGGTTTGGAG

TTTT 

CSNK1D GTAAGGAGGAATAT

TTAGATTTAATATAG

A 

CCAATTCCCCAACTTAA

AACATCCCA 

 

AATATAGATAAGAA

TGTTGATT 
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Supplementary Table S2. DAVID Gene ontology (GO) enrichment analysis of differentially 

demethylated genes after decitabine in phase II PFS>6months vs. PFS<6months (biopsy, 

cut off beta>0.5; enrichment score>1.81) 

Clusters GO terms 
Gene 

Count

Enrichme

nt Score 
Note 

1 domain:SH3, sh3 domain, Src homology-3 domain, 

SH3  

9 2.48 Unique 

cluster 

PFS>6mos 

2 disulfide bond, signal, signal peptide, glycoprotein, 

disulfide bond, glycosylation site: N-linked 

(GlcNAc...), Secreted, extracellular region  

94 8.27 Unique 

clusters 

PFS<6mos 

3 plasma, complement alternate pathway, 

complement activation, activation of plasma 

proteins involved in acute inflammatory response, 

Complement and coagulation cascades, acute 

inflammatory response, protein maturation by 

peptide bond cleavage, cytolysis, complement 

pathway, activation of immune response, classical 

pathway, complement activation, alternative 

pathway, humoral immune response mediated by 

circulating immunoglobulin, humoral immune 

response,  Lectin Induced Complement Pathway, 

protein processing, membrane attack complex, 

protein  maturation ,membrane attack complex, 

cytolysis, innate immunity, Complement Pathway, 

innate immune response, positive regulation of 

immune response, immunoglobulin mediated 

immune response, B cell mediated immunity, 

Alternative Complement Pathway immune effector 

process, response to wounding, Classical 

Complement Pathway, lymphocyte mediated 

immunity positive regulation of response to 

stimulus, adaptive …  

39 2.76  
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Clusters GO terms 
Gene 

Count

Enrichme

nt Score 
Note 

4 extracellular region, extracellular space, 

extracellular region part  

47 3.47  

5 C-type lectin-like, domain:C-type lectin, CLECT, 

C-type lectin, conserved site, C-type lectin, 

carbohydrate binding, Lectin, sugar binding, 

Signal-anchor  

16 2.96  

6 Pyrrolidone carboxylic acid, liver, pyroglutamic 

acid  

8 2.62  

7 domain:Sushi 1, domain:Sushi 2, sushi, CCP, 

Sushi/SCR/CCP, Complement control module, 

domain:Sushi 3, tandem repeat, duplication, 

domain:Sushi 4 

11 2.47  

8 peptidase inhibitor activity, enzyme inhibitor 

activity, endopeptidase inhibitor activity, protease 

inhibitor, Serine protease inhibitor, serine-type 

endopeptidase inhibitor activity  

11 2.29  

9 endopeptidase inhibitor activity, 

PIRSF001635:alpha-2-macroglobulin, Alpha-2-

macroglobulin, N-terminal, Alpha-2-

macroglobulin, N-terminal 2, Alpha-macroglobulin, 

receptor-binding, Alpha-2-macroglobulin, A-

macroglobulin complement component, Alpha-2-

macroglobulin, conserved site  

8 2.28  

10 response to wounding, regulation of body fluid 

levels, blood coagulation, coagulation, hemostasis, 

blood coagulation, wound healing  

17 2.22  

11 endopeptidase inhibitor activity, domain:NTR, 

Netrin domain  

8 2.09  
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Clusters GO terms 
Gene 

Count

Enrichme

nt Score 
Note 

12 Drug metabolism, xenobiotic metabolic process, 
response to xenobiotic stimulus  

6 1.98  

13 microsome, cell fraction, vesicular fraction, 

Monooxygenase, metalloprotein, Metabolism of 

xenobiotics by cytochrome P450, Drug 

metabolism, heme binding, membrane fraction, 

nuclear receptors in lipid metabolism and toxicity, 

metal ion-binding site:Iron (heme axial ligand), 

tetrapyrrole binding, insoluble fraction, cytochrome 

P450, Secondary metabolites biosynthesis, 

transport, and catabolism, heme, Retinol 

metabolism, electron carrier activity, oxygen 

binding, iron ion binding, iron, cytochrome P450, 

C-terminal region, oxidoreductase, chromoprotein, 

aromatase activity, oxidoreductase activity, acting 

on paired donors, with incorporation or reduction of 

molecular oxygen, reduced flavin or flavoprotein as 

one donor, and incorporation of one atom of 

oxygen, endoplasmic reticulum part, oxidation 

reduction, Cytochrome P450, E-class, group I, 

endoplasmic reticulum, endomembrane system, …  

46 1.98  

14 quaternary ammonium group transport, amine 
transport, organic cation transport  

6 1.91  

15 vitamin transport, amine transport, amino acid 

transport, cofactor transport, carboxylic acid 

transport, organic acid transport  

8 1.9  

16 plasma membrane part, integral to plasma 

membrane  

43 1.83  

 

 
 



 7

Supplementary Table 3. DAVID Gene ontology (GO) enrichment analysis of differentially 
hypermethylated genes before decitabine in phase II R (PFS>6months) vs. NR 
(PFS<6months) (biopsy, cut off beta>0.5;  enrichment score>1.81) 

Clusters GO terms 
Gene 

Count

Enrichment 

Score 
Note 

1 signal, signal peptide, Secreted, extracellular space, 

extracellular region part, extracellular region 

186/86 6.38/5.8 Shared 

clusters 

btw 

PFS>6mos 

and 

PFS<6mos 

2 signal, signal peptide, disulfide bond, glycoprotein, 

disulfide bond, glycosylation site: N-linked (GlcNAc...) 

256/12

7 

5.88/10.72 

3 integral to plasma membrane, intrinsic to plasma 

membrane, plasma membrane, plasma membrane part 

194/79 4.81/2.83 

4 glycoprotein, glycosylation site: N-linked (GlcNAc...), 

topological domain: extracellular, topological domain: 

cytoplasmic, membrane, transmembrane region, 

transmembrane, intrinsic to membrane, integral to 

membrane 

321/14

8 

2.19/5.32 

5 domain:SH3, sh3 domain, Src homology-3 domain, SH3 18 2.53 Unique 

clusters in 

PFS>6mos 

6 C-type lectin-like, domain:C-type lectin, carbohydrate 

binding, C-type lectin, C-type lectin, conserved site, 

CLECT, sugar binding, Lectin 

27 2.43 

7 P2 purinoceptor, nucleotide receptor activity, G-protein 

coupled, purinergic nucleotide receptor activity, G-

protein coupled, purinergic nucleotide receptor activity, 

nucleotide receptor activity 

6 2.24 

8 defense response, response to wounding, inflammatory 

response 

48 1.91 

9 EF-HAND 1, EF-HAND 2, domain:EF-hand 2, EF-

Hand type, calcium, domain:EF-hand 1, EF hand, 

Calcium-binding EF-hand, calcium-binding region:2, 

EFh, calcium ion binding, calcium-binding region:1, 

domain:EF-hand 3, Signal transduction mechanisms / 

Cytoskeleton / Cell division and chromosome 

partitioning / General function prediction only, 

domain:EF-hand 4 

 

 

51 1.91 



 8

Clusters GO terms 
Gene 

Count

Enrichment 

Score 

 

10 Cytokine-cytokine receptor interaction, cytokine, 

inflammatory response, cytokine activity, Small 

chemokine, interleukin-8-like, taxis, SCY, chemokine 

receptor binding, 109.Chemokine_families, C-C group, 

conserved site, PIRSF001950: small inducible 

chemokine, C/CC types,  C-X-C, Chemokine signaling 

pathway, chemotaxis, PIRSF002522: CXC chemokine, 

locomotory behavior,  C-X-C, conserved site, behavior 

51 1.82  

11 IG, Immunoglobulin subtype, Immunoglobulin, 

Domain: Ig-like V-type, Immunoglobulin domain, 

Immunoglobulin-like, domain: Ig-like C2-type 1/2/3, 

Immunoglobulin-like fold, Immunoglobulin V-set, 

IGc2, Immunoglobulin I-set 

18 2.74 Unique 

clusters in 

PFS<6mos 

 
12 Short sequence motif: Secondary area of contact, 

Proteinase inhibitor I25, conserved site, CY, cystatin, 

Thiol protease inhibitor, Site: Reactive site, cysteine-

type endopeptidase inhibitor activity, peptidase inhibitor 

activity, enzyme inhibitor activity, endopeptidase 

inhibitor activity, Protease inhibitor 

9 2.26 

13 Domain: Sushi 1/2/3/4/5, CCP, Sushi, Sushi/SCR/CCP, 

Complement control module, Tandem repeat 

7 2.26 

14 immune response, plasma, complement activation, 

activation of plasma proteins involved in acute 

inflammatory response, innate immunity, protein 

maturation by peptide bond cleavage, immune effector 

process, protein processing, Complement and 

coagulation cascades, Systemic lupus erythematosus, 

positive regulation of immune system process, 

complement pathway, protein maturation, complement 

activation, classical pathway, humoral immune response 

mediated by circulating immunoglobulin, activation of 

immune response, acute inflammatory response,  

(continued on the following page) 

45 2.16 
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Clusters GO terms 
Gene 

Count

Enrichment 

Score 

 

14 (Cont’d) complement alternate pathway, positive 

regulation of immune response, complement activation, 

alternative pathway, response to wounding, leukocyte 

mediated immunity, inflammatory response, 

immunoglobulin mediated immune response, B cell 

mediated immunity, lymphocyte mediated immunity, 

adaptive immune response, adaptive immune response 

based on somatic recombination of immune receptors 

built from immunoglobulin superfamily domains, 

positive regulation of response to stimulus, proteolysis 

   

15 Cell adhesion, Biological adhesion 19 2.1  

16 IgG-binding protein, IgG binding, Systemic lupus 

erythematosus, Immunoglobulin binding, Protein 

complex binding 

7 1.83  
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Figure legends: 

Supplementary Figure 1: LINE-1 demethylation in PBMC (A and B) and tumor biopsies 

(C) separated by group (PFS>6months or < 6months). 

 

Supplementary Figure 2:  Full Heat Map shows all 842 unique hypermethylated genes for 

PFS > 6 months and 283 genes for PFS < 6 months. Methylation levels are color coded from 

green, β value =0, to red, β value =1. 

 

Supplementary Figure 3: Demethylation induced by decitabine in biopsy samples. (A) A 

map of enriched functional clusters for genes demethylated by decitabine in biopsy samples 

based on DAVID functional annotation clustering. The size of the bars and the circles represent 

the enrichment score and the gene count, respectively. Detailed information regarding lists of 

gene members of each cluster is provided in Supplementary Table S2.  (B) The pathways 

enriched by unique demethylated genes in the 2 groups. 

 

Supplementary Figure 4:  HOXA11 methylation levels (A) HOXA11 DNA methylation levels 

in patient biopsies measured by pyrosequencing on days 1 and 8.  Bars/error bars represent mean 

+/- SD. (B) Treatment induced hypomethylation of HOXA11 in tumor biopsies in patients with 

PFS > 6 months vs. < 6 months (P < 0.01). Bars/error bars represent mean +/- SD. (C) Baseline 

methylation levels of HOXA11 in tumors or ascites correlate with PFS.  

 

 

 

 


