
Background : Epigenetic changes, particularly in DNA methylation, have 

been implicated in acquired resistance to platinum in ovarian cancer (OC). 

Methods: An ongoing phase I/II multi-institutional clinical trial uses the 

novel DNA methyltransferase (DNMT) inhibitor guadecitabine (SGI-110) to 

re-sensitize recurrent platinum resistant OC to carboplatin. Patients 

enrolled in this trial had recurrent platinum resistant OC and multiple lines 

of prior therapy.  Tumor biopsies were collected at baseline and after two 

cycles of guadecitabine administered daily for 5 days in low dose 

(30mg/m2).  The goal of the current study was to analyze and integrate 

global RNA expression and DNA methylation profiles of platinum resistant 

tumors and to measure genomic and epigenomic changes induced by 

guadecitabine in tumors.  RNA and DNA were extracted from 48 and 57 

baseline tumors and analyzed using next generation sequencing (RNA-

seq) and Infinium Human Methylation450 (HM450) arrays, respectively. 

Differential gene expression and DNA methylation profiles were generated 

and used for Ingenuity Pathway Analysis (IPA) to identify the top altered 

pathways in response to guadecitabine. Results: Analysis of a limited 

number of paired samples before and after treatment (n=8) revealed 

significant changes in global gene expression profiles induced by SGI-110, 

with 960 altered genes representing immunopathway enrichment including: 

cytokine production in macrophages and T helper cells by IL-17A and IL-

17F, granulocyte /agranulocyte adhesion and inflammation, IL-8 signaling, 

p38 MAPK signaling, cAMP-mediated signaling, and innate immunity.  

HM450 analysis showed a greater number of hypermethylated genes in 

baseline tumors compared to primary OC samples in The Cancer Genome 
Atlas (TCGA) and demethylation (decreased β-values relative to baseline) 

of a large number of loci (381 gene promoters) after guadecitabine 

treatment. IPA analysis of baseline tumor transcriptome and methylome 

demonstrated significant enrichment in a wide range of pathways 

associated with cancer, stem cells, inflammation and the immune system.   

Conclusions: These data suggest that treatment with a DNMT inhibitor 

induces a reactivation of immune responses in human OC.  Correlations 

between methylation changes and expression profiles are being explored. 
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1. Increased DNA methylation is observed in platinum resistant 

tumors collected in this trial compared to platinum naïve 

tumors analyzed by the TCGA project. 

2. Guadecitabine induced significant hypomethylation and 

alterations in gene expression in ovarian tumors.  

3. Treatment with guadecitabine induced a reactivation of 

immune pathways in ovarian tumors. 

4. Baseline DNMT expression levels are detectable, but highly 

variable among sampled tumors.   

• DNA Methylation measured by Infinium HumanMethylation450 

array (485,577 methylation sites) and by pyrosequencing. 

• mRNA expression levels measured by RNAseq and real-time RT-

PCR. 

• DNMT protein expression measured by immunohistochemistry. 

 

This work was supported by the NIH/NCI (award 5R01CA182832 to 

DM and KN), V Foundation (to DM and KN) and Astex 

Pharmaceuticals, Inc.  

RESULTS  

ACKNOWLEDGMENTS 

DNMT1  DNMT3A  DNMT3B  

DNMT expression by immunohistochemistry (n=24) 

Patient 14-04 Patient 14-04 Patient 14-04 

  Sites Promoter 

Total number 124,524 29,165 

Hypermethylation 

(FDR<0.05) 

Δ β > 0 83,627 10,363 

Δ β > 0.2 17,815 498 

Hypomethylation 

(FDR<0.05) 

Δ β < 0 40,897 3,514 

Δ β< -0.2 3,391 106 

Guadecitabine (SGI-110) is a novel dinucleotide resistant to 

cytidine deaminase and a potent DNMT  inhibitor. 

Comparison of DNA Methylation in baseline tumors  

(platinum resistant, n=42 tumors) with TCGA database  

(platinum sensitive, n=10 tumors) 

Increased methylation Increased methylation 

Guadecitabine-induced changes in DNA methylation  
(n=7 paired samples) 

Volcano plot displays differentially methylated CpG sites (left) or 

promoters (right) in paired tumor biopsies pre and post treatment  

Decreased methylation Decreased methylation 

Comparison of DNA methylation with TCGA database  

Significant pathways enriched by top 100 genes 
upregulated by guadecitabine identified by IPA 
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Functional relationships among genes upregulated by 

guadecitabine determined by IPA 
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Immune activation post guadecitabine + carboplatin 

Upregulated  (>2) Down-regulated (>2) 

1415 1850 

Guadecitabine-induced changes in gene expression 

(n=12 paired pre- and post-treatment samples; FDR<0.05, P<0.01) 
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SGI - 110 SC daily on Days 1 - -5  at a starting dose of  
30mg/m 2  prior to  carboplatin AUC x 4  
on Day 8 (n=14) 

Stage 1 a : Safety Lead - In 

28 - day cycles 

R 

Stage 2 a,b : Randomized, Controlled, Open Label 

SGI - 110 +  carboplatin (n=48) 

Treatment Choice (n=48)  
1)  topotecan 
2)  PLD 
3)  paclitaxel 

28 - day cycles 


