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Virus-associated tumors: 
 

Nasopharyngeal carcinoma (NPC) 
Some gastric cancers 

EBV 

Strong 

epigenetic driver! 
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more CpG 
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in tumor cells 
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upregulation

Viral proteins
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Aberrant signaling
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NPC exome seqing 

(Lin et al, Nat Genet 2014) 



(~1,000-2,000 methylated genes/sample) 

NPC methylomes 





Validation of methylome data 



TSG methylation as candidate biomarkers 



PCDH10 methylation - biomarker  
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Tumor methylomes 
(ESCC, lung Ca, HCC, RCC, …) 



Epigenetic disruption 
of cell signaling in tumors 
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Ras-signaling 



Aberrant activation of Ras/Akt-signaling in cancers 
Aberrant activation of Ras/Akt-signaling in cancers
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NPC and ESCa habor wild type Ras but active Ras signaling, 

with RASA5 epigenetically silenced
•Ras is a well-known oncogene. Aberrant mutations of Ras gene occur in approximately 30% of 

human tumors, causing constitutively activated Ras signaling. 

•However, in certain types of tumors with Ras gene rarely mutated, abnormal Ras signaling 

pathway is still a common and critical event, suggesting alternative mechanisms for Ras signaling 

hyperactivation. 

Ras mutations v.s. RASA5 methylation
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Ras-signaling 
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Novel epigenetic targets 
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Ras mutation vs RASAL methylation 

– mutaually exclusive! 
Breast Ca 

Lung Ca 
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Pancreatic 

Ca 
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Epigenetic 

silencing of TSGs 



DNMTi:  Aza, Zebularine, RG108 … 

HDACi:  SAHA, FK228, LBH589, MS275 …  

VPA 

Epigenetic drugs: 

Epigenetic therapy 
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Aza+SAHA treatment 

for NPC patients 

(Hsieh, Tao, Chan…Ambinder, unpublished)  
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H

SAHA (Suberoylanilide hydroxamic acid) 

(NCI-supported, in vitro and Phase I / II trials) 

Aza + HDACi for NPC 

PXD101 (N-hydroxy-3-[phenylsulphamoylphenyl] acryl amide) 

Epigenetic therapy to NPC 
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Epigenetic 
therapy 



Epigenetic therapy 

using low dosage of Aza 



Demethylation triggers a cellular antiviral program 
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