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Research progress on the role and clinical significance of DNA methylation in

early nutritional programming
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Abstract: Early life nutritional environment is not only associated with the growth and development of children, but also affects the
health of adults. Numerous epidemiological and animal studies suggest that early nutritional programming is an important physiological
and pathological mechanism. DNA methylation is one of the important mechanisms of nutritional programming, which is catalyzed by
DNA methyltransferase, a specific base of DNA covalently binds to a methyl group, to regulate gene expression. In this review, we
summarize the role of DNA methylation in the “abnormal developmental planning” of key metabolic organs caused by excessive
nutrition in early life, resulting in long-term obesity and metabolic disorders in the offspring, and explore the clinical significance of
regulating DNA methylation levels through dietary interventions to prevent or reverse the occurrence of metabolic disorders in the

early stage in a “deprogramming” manner.
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Fig. 1. Regulatory mechanisms of DNA methylation patterns. C: cytosine; SmC: 5-methylcytosine; ShmC: 5-hydroxymethylcytosine;

5fC: 5-formylcytosine; ScaC: 5-carboxylcytosine; DNMTs: DNA methyltransferases; SAM: S-adenosylmethionine; SAH: S-adenosyl-

homocysteine; TDG: thymine DNA glycosylase; BER: base-excision repair; aKG: a-ketoglutarate; TETs: ten-cleven translocation

methylcytosine dioxygenases. This iron (Fe™)-catalyzed reaction concomitantly convert aKG and oxygen (O,) to succinate and carbon

dioxide (CO,).
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Fig. 2. Molecular mechanisms of DNA methylation in early overnutrition causing metabolic programming in various tissues and

organs. HF: high fat; WAT: white adipose tissue; BAT: blown adipose tissue; SmC: 5-methylcytosine; POMC: proopiomelanocortin;

NPY: neuropeptide Y; IRP: insulin receptor promoter; PPARy: peroxisome proliferator-activated receptor y; SCD1: stearoyl-CoA

desaturase-1; ACSL1: acyl-CoA synthetase long chain family member 1; Cdknla: cyclin dependent kinase inhibitor 1A; Irs2: insulin

receptor substrate 2; Map2k4: mitogen-activated protein kinase kinase 4; Nr4al: nuclear receptor subfamily 4 group A member 1;

PGCla: peroxisome proliferator-activated receptor y coactivator-1a; Irsl: insulin receptor substrate 1; Glut4: glucose transporter 4;

Cacnali: calcium channel, voltage-dependent, all; Scnl10a: sodium channel protein type 10 subunit a.
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