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PERSONALISED NUTRITION FOR PREVENTIONPERSONALISED NUTRITION FOR PREVENTION
OF DNA DAMAGEOF DNA DAMAGE



Genome damageGenome damage
MicronucleiMicronuclei

Human cells
with damaged
& unstable
genomes

• Oxidative stress
• Nutrient deficiency
• Excess calories

• Strand breaks in DNA
•Chromosome malsegregation
•DNA hypomethylation
•Telomere shortening

CYTOKINESISCYTOKINESIS--BLOCK MICRONUCLEUS (CBMN) ASSAYBLOCK MICRONUCLEUS (CBMN) ASSAY



Risk of cancer increases with  
more DNA damage 

Bonassi et al (Carcinogenesis 2007)
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FOLLOW UP TIME IN YEARS

6,983 subjects
275 cancer cases
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70% INCREASED
CANCER RISK

MEDIUM/HIGH DNA DAMAGEMEDIUM/HIGH DNA DAMAGE

LOW DNA DAMAGELOW DNA DAMAGE
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EXCESSIVEEXCESSIVE
DNA DNA 

DAMAGEDAMAGE

INAPPROPRIATEINAPPROPRIATE
NUTRITION FORNUTRITION FOR

GENOTYPE &GENOTYPE &
GENOME MAINTENANCEGENOME MAINTENANCE

GENOTOXIN  GENOTOXIN  
EXPOSURE TOO HIGHEXPOSURE TOO HIGH

FOR GENOTYPEFOR GENOTYPE
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IAEA annual safe exposure limit ie equivalent to 0.1-0.5 rad X-rays
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““ normalnormal ””
serum folateserum folate

concentrationconcentration
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““ normalnormal ””
serum folateserum folate

concentrationconcentration



Micronutrient intake determines DNA Damage rate 
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More is better   More is better   More is worseMore is worseFenech et al. 
Carcinogenesis 2005
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ALCOHOL               ACETALDEHYDE             ACET ATEALCOHOL               ACETALDEHYDE             ACET ATE

CATALASE
MEOS

CYP2E1

ADH ALDH

DNA DNA 
DAMAGEDAMAGE

RISK OF DNA DAMAGE INCREASES IF:
•ETHANOL HIGH
•ADH  FAST
•ALDH SLOW

Morimoto et al 1993Morimoto et al 1993Boffetta and Hashibe Lancet 2006Boffetta and Hashibe Lancet 2006
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N = NON DRINKER
H = HABITUAL DRINKER 4-7 TIMES/WK

Ishikawa et al 2006 Mutation Res

ALDH2 POLYMORPHISM AND ALCOHOL CONSUMPTION IS ASSOC IATED ALDH2 POLYMORPHISM AND ALCOHOL CONSUMPTION IS ASSOC IATED 
WITH INCREASED DNA DAMAGE WITH INCREASED DNA DAMAGE 

A1 = ALDH2 1*1
A2 = ALDH2 1*2 OR 2*2



AUTOMATED DIAGNOSTICSAUTOMATED DIAGNOSTICS
GENOME HEALTH - NUTRIENT STATUS - GENOTYPE

NUTRIGENOMICSNUTRIGENOMICS
EXPERT ADVICE SYSTEM 

DATA BASE

INDIVIDUALISED NUTRITIONINDIVIDUALISED NUTRITION
DIETARY PATTERNS - FUNCTIONAL FOODS - SUPPLEMENTS
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DEVELOPMENTAL & DEGENERATIVE DISEASE PREVENTED
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Funding: Reach 100, NCEFFFunding: Reach 100, NCEFF ABC Catalyst, DNA Doctor StoryABC Catalyst, DNA Doctor StoryFenech M (2005) Mutagenesis 20: 225Fenech M (2005) Mutagenesis 20: 225 --269269


