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DNA
Methylation

Figure by Christoph Bock, Max Planck Institute for Informatics, CC BY-SA 3.0
<https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons




Dietary exposures
and Epigenetics-
Animal models

Figure from: Dolinoy, DC. The agouti mouse model: an
epigenetic biosensor for nutritional and environmental
alterations on the fetal epigenome. Nutr Rev. 2008 Aug;
66(Suppl 1): S7-11.

Yellow Slightly Mottled  Heavily Pseudo-
Mottled Mottled agouti



Nutrition
and
Epigenetics

Inflammation
Metabolic

Methyl donor
foods

(e.g.Folate,
Betaine,
Choline),

Microbiome

https://upload.wikimedia.org/




DNAmM Aging or Epigenetic Clocks

Decline in
System
Integrity

Molecular
Changes

Figure courtesy of D. Belsky



Measurement and Types of Epigenetic Clocks
in Nutrition Research
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Slide courtesy of D. Belsky



Diet and Epigenetic Clocks
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Diet quality Healthy eating patterns
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Figure 2 from: Kim et al. Am J Clin Nutr 2021;00:1-8



. . . A% SISTER STUDY
Healthy Eating and Epigenetic Clocks

A DASH diet B Healthy Eating Index—2015
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Figure 2 from: Kresovitch et al. Am J Clin Nutr 2022:115:171-9
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Figure 2 from: Kim et al. Clinical Ep/genet/cs (2022) 14:85



Summary

* |dentified associations between diet patterns and 2" generation clocks

* Limited data to suggest that 1%t generation clocks are sensitive to
diet/eating indices

* Cross sectional studies
* Mortality selection
* Temporality

* Lack of overlap across studies: clocks and dietary measures
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Dutch Famine Cohort Studies

Famine and DNA Methylation
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Food Insecurity and
Epigenetic Clocks-
Preliminary Data
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Examples of Nutrition or Diet- Related Intervention
Studies and biological clocks

Diet, exercise, Sae-Lee et al. Mol. Nutr. Food Res. 2018, 62, 1800092
E sleep, relaxation,
e supplements Fitzgerald et al. Aging 2021, Vol. 13, No. 7

§/\ Caloric restriction Ryan, Waziry et al. (In press) Nature Aging



Advantages and Disadvantages of Clocks-
Life Course Nutrition Research

Advantages

Accommodates multiple
pathways

Provides an early sensor

May provide a window into
biological aging prevention

Disadvantages

Doesn’t provide insight into
mechanisms

Mortality selection

Not clear if the clocks are as
sensitive to small changes

Cumulative impacts or recent
changes?



Summary and Future Work

* Nutrition is associated with epigenetic clocks

* Further research on social and contextual factors

* Longitudinal nutrition and epigenetic clock measures

A focus on clear hypotheses
* Reverse biological aging or slow it down?
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