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1. Nutrition & cancer: the good news? 

Differences in cancer incidence related to diet preference? 
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NFkB promotes 7 cancer hallmarks and its activity is increased in most tumors 
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Aggarwal, Curr Opin Pharmacol. 2009 Aug;9(4):347-50 

Chronic inflammation promotes tumorinitiation-progression, angiogenesis and metastasis 
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Curr Opin Pharmacol. 2009 Aug;9(4):347-50 

Hypothesis: Various dietary phytochemicals lower basal inflammatory state 

 

2. Can anti-inflammatory effects of phytochemicals explain their     

    potential anti-cancer effects 



 Natural products can inhibit 

NFkB activity at various levels: 

 

Plant derived NFkB inhibitors attenuate cancer hallmarks in vitro in concentration range >10µM …. 
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2. Can anti-inflammatory effects of phytochemicals 

explain their potential anti-cancer effects?  

Problem: various anti-inflammatory mechanisms are 

demonstrated at supraphysiological concentrations >10µM 

3. Can epigenetic effects of phytochemicals explain their 

potential anti-cancer effects 

4. Conclusions 
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Epigenetics definition: Heritable changes in phenotype and/or 

gene expression that occur without a change in DNA sequence 

Heritable: transgenerational, mitotic stable,  

perpetuation of gene activity in absence of the original signal 
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3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects 

Global hypomethylation Hypermethylation of tumor suppressor genes 

Epigenetic dogma of cancer 



Maternal Supplements  
With Genistein 
Zinc methionine  
Betaine choline, 
Folate B12 
 
Lower risk of cancer,  
diabetes, obesity , CVD 
and prolonged life 

Agouti model: R. Waterland and R. Jirtle 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects -  key experiments  



Agouti mouse model : Soy diet induces transgenerational changes in DNA methylation 

which protect 2 unexposed  generations to obesity & cancer 

 

 



17 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects -  key experiments  

Timing of dietary exposure maybe critical to achieve chemopreventive effects   



 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects -  key experiments  



Concentration of 

chemicals including 

man-made and natural 

in umbilical cords/cord 

blood from newborns 

in Japan 

(g/g-wet tissue 

              or g/ml) 
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Mori C.,  

Acta Anat. Nippon.  

76: 361-368 (2001) 
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Withaferin A inhibits inflammatory gene expression in MDA-MB231 breast cancer cells in [nM] range  
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Widespread etnopharmacological 

use of Withania Somnifera / 

Ashwagandha (Ayurvedic) extracts  

for cancer chemotherapy 

and anti-inflammatory use 

Kaileh, JBC 2007 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 



 

Thaiparambil et al. 2011, Int. J. Cancer,  DOI: 10.1002/ijc.25938 

Withaferin A blocks breast cancer metastasis in vivo in nM range 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 



ERa-positive, low metastatic ,  

Weak IL6 gene expression levels 

MCF7, T47D, ZR75 

 

ERa-negative, strong metastatic, aggressive 

Strong IL6 gene expression levels  

MDA-MB231, MDA-MB468  

Differential IL6 gene expression in weak versus strong metastatic breast cancer cell types 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 



Phytochemical effects on histone modifier enzymes selectively 

affects specific NFKB target genes 

 

EMBO J 2003, 2009 

JBC 1998, 1999 

J. Immunol. 2007 

Differential IL6 gene expression in weak versus strong metastatic breast cancer cell types 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 
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Oncogene chromatin opening involved in breast cancer metastasis 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 
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MCB 2009 Ndlovu et al. 



Experimental Rational 

1. Deoxyribonuclease I (DNase I) 
2. Micrococcal Nuclease 
3. Restriction enzymes 

Induc 
 

Solv.. 

Dijsselbloem 

J. Immunol. 2007 

Phytochemicals also regulate chromatin dynamics of inflammatory cells (DC) 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 
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Reverse oncogenic gene expression by increased DNA methylation via dietary compounds ? 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 



MBD2 seq based profiling of the cancer methylome/immune cell methylome 

Principle MBD2 sequencing: 

 

.  

 

 

 

  UA 28 

DNA methylation  

Signature is cell specific 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 
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3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 

Complexity of methylation dynamics 

 

 

.  

 

 

 



Dietary effects on methylation signature in breast cancer 

 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 

DNA methylation profiling reveals a predominant immune 

component in breast cancers, Dedeurwaerder et al. In press 2011  

IPA analysis 



Inhibition Dnmt 

Decreased CpG Me 
Genotoxicity – oxidative damage 

Decreased CpG Me 

Depletion methyl donors 

Decreased CpG Me 
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Possible mechanisms of diet dependent DNA (de)methylation dynamics 
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    potential anti-cancer effects? A case study 

Is epigenetic drift a consequence of aerobic life? 

.  

 

 

 



 

3. Can epigenetic effects of phytochemicals explain their 

    potential anti-cancer effects? A case study 

Xenohormesis: interspecies epigenetic stress response 

 

.  

 

 

 



Conclusions 

Epigenetic reprogramming of the cancer-immunomethylome 
may contribute in chemopreventive effects of early life exposure 
to physiological concentrations of dietary phytochemicals 
 

Future: 

Study methylation dynamics (turnover) in function of age (pregnant, neonatal, 
puberty, old) or single/repeated exposure 

 

Compare methylation dynamics following exposure to dietary polyphenols 
versus bisphenols: rationale for benefecial/detrimental effects in cancer? 

 

Study crosstalk metabolic pathways vs. dynamics DNA 
methylation/hydroxymethylation, histone methylation 
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Questions? 

 


