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Nutrition designed for diverse genetic backgrounds
to optimise genome maintenance and prevent diseases
caused by DNA damage
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Fenech et al. 2000
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Risk of cancer increases with
higher MN frequency

6,983 subjects
275 cancer cases

Hazard Ratio = 1.67
9% Cl=1.22-2.31
p-value = 0.002

Survival

Medium/High

5 10 15 20

FOLLOW UP TIME IN YEARS




Lymphocyte Micronucleus frequency is associated with
cardiovascular disease mortality in both the general . @»
population and those with known coronary artery disease

E. Murgia et al. ¥ Mutation Research 621 {2007 ) 113-118
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MN PER 1000 BNCs
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DNA DAMAGE INLYMPHOCYTES
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Folate, B12, B6 and B2 and genome maintenance

FOLIC ACID
duMP

SHMT1
VIT B6
5,10-MeTHF
dTMP

MTHFR
VIT B2

HOMOCYSTEINE
5-MeTHF

METHIONINE

DNA

DNA METHYLATION DNA REPAIR & SYNTHESIS



common polymorphisms in folate metabolism genes on
chromosome damage in Australians

P trend = 0.015

*age & gender adjusted
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GENOTYPE COMBINATION

B a2 Future Challenges: We have started to determine the impact of

CELL
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Dhillon et al Mutation Res Fund Mech 2009
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TREND IN MNed FREQUENCY
IN RELATION TO MTR A2756G
AND MTHFR A1298C & C677T
HETEROZYGOTE GENOTYPES
P(TREND) = 0.0172
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S CANDIDATE GENE STRATEGY
MTR A27/56G POLYMORPHISM

OCCURS IN DOMAIN OF MTR THAT INTERACTS WITH PROTEINS REQUIRED
FOR REDUCTIVE METHYLATION OF B12 SUCH AS MTRR

Being a carrier of G allele is associated weakly with :
A Lower homocysteine (Harmon DL et al 1999)

A Less micronuclei (chromosome damage) (Dhillon et
al 2009)

A Better diseaséree longevity (Linnebank M et al
2005)

A Reduced risk of Alzheimer disease in "dROBM!
carriers in Chinese (Hua Lu Z. et al 2008)



TELOMERES
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TELOMERES (TTAGGG
repeats) ARE ESSENTIAL
FOR CHROMOSOME
STABILITY

TELOMERE SHORTENING OR
DYSFUNCTION INCREASES
RISK FOR CANCER AND
ACCELERATED SENESCENCE




H — Thomas et al, Mech Aging Dev, 2008

Shorter telomeres in WBCs and Buccal cells of
Al zheil mer 6s di sease (AD) <cas:
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Absolute telomere length
(Kb per diploid genome)

Absolute telomere length
(Kb per diploid genome)

© A°
WBC TL <115 Kb per diploid genome Buccal TL <40 kb per diploid genome
OR of being diagnosed with AD is 10.8 OR of being identified with AD is 4.6
specificity 46% sensitivity 92.9%. specificity 63% sensitivity 72.7%.

young controls (N=30), old controls (N=26), younger AD (N=14), older AD cohorts (N=18).



Bull & Fenech Proc. Br Nutr Soc 2008
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Telomere length is negatively Telomere length is positively

correlated with plasma correlated with plasma folate
homocysteine in males only. in males but not in females.
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Telomere length (AU) Telomere length (AU)
Males; r = -0.57, p = 0.004 (n = 24). Males; r = 0.42, p = 0.04 (n = 24).

Females; r =0.092, p = 0.68 (n = 23) Females; r=-0.11, p = 0.61 (n = 23)
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MICRONUCLEUS FREQUENCY IS MINIMISED WHEN
HOMOCYSTEINE < 7.5umol/l and B12 > 300pmol/I

MN frequency vs plasma HC in
men (50-70years) who were not
deficient in B12 or folate

R=0.4148 P =0.0086 N=39

serum B12 vs MNfrequency in

men aged 50-70 years who

were not vitamin B12 deficient

R=-0.3418 P= 0.0127 N=62
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MN frequency per 1000 BN cells

10 20 30 40
MN frequency per 1000 BN cells

Fenech et al. (1997) Carcinogenesis




Supplementation with 3.5 times RDI folic acid & vit B12
reduces micronucleus index by 25 % in subjects with
above average chromosome instability

I | ow MNed cell freq. — High MNed cell freq.

atRL.  [N=17] atRL.  [N=16]
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MICRONUTRIENTS AND GENOME DAMAGE

RESULTS OF ANALYSIS OF FOOD FREQUENCY QUESTIONNAIRE AND GENOME DAMAGE DATABASE

% variation in genome damage with
iIncreased intake relative to lowest tertile of intake

*P <0.006
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Biotin

rerech et 2,
Carcinogenesis
(2005)

Vitamin E
Calcium |
Nicotinic acid
b-Carotene
Riboflavin

Pantothenic acid



