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Figure 1. The three pillars of nufrifional genomics: nuftritionall
biochemistry, nutrigenetics, nutrigenomics.
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Other factors influencing disease and

aging:
MICROBIOME

* Transcription factors
 DNA methylation

« Oxidaftive stress

 DNA integrity

 DNA repair

« Cellular functions, including
* |Inflammation

« Telomerase activity

Massive complexity in discovering
interrelations by the presence of
~22,000 genes,

8-10 million polymorphisms, and daily
exposures to >25,000 bioactive food
components.

Nutrigenomics and Beef Quality
Ladeira et al. (2016) shows how nutrition
affects the expression of genes involved in
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GENOMICS

Nutritional biochemisiry: Understanding the biochemical
processes and pathways driven by bioactive molecules

nemical processes)

Nutrigenetics: Understanding the influence of gene variants
on inferactions with bioactive molecules in the molecular
environment surrounding our cells and the conseguences
of that intferaction. (gene variants on nutrient uptake}

Nutrigenomics: Understanding the direct or indirect effects
of bioactive molecules on gene expression. (nutrient

Additional Applications of Nutrigenomics
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Figure 2. Bioactive food componen’rs influence gene
expression in nutrigenomics. Gene variants may affect the
influence of bioactive molecules in nutrigenetics.

Tumor suppressor gene p53

Involved in cancer through its abllity to respond 1o

a variety of stressors including cell-cycle arrest,

apoptosis, or senescence. Also involved in aging

through mediation of the connection between

telomere and mitochondrial dysfunctions.

« pPS3-dependent pathways regulated by
cruciferous vegetables, spices such as ginger

* high consumption of red meat are associated
with p53 disease pathway

Deficiency/
toxicity/
antioxidant

Example Alteration Result

DNA
methylation

INncreased

Choline .
cancer risk

deficiency
Accelerate
tumor
development

Induce DNA

Folate
damage

deficiency

Protect
telomeres from
oxidative
damage

Inhibits growth
of cancerous
cells

Curcumin anfioxidant

modified
colorectal
cancer risk)

Table 1. Examples of nutrients that have been identified as antioxidant, deficiencies, or toxicities
affecting gene expression and ultimately in disease manifestation.
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