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Background: Although diet is key to successful weight
loss, dietary intervention studies have reported large
variability of weight loss response between subjects,
ranging from highly successful to highly unsuccessful. The
aim of this study was to investigate whether epigenetic
factors may affect individual weight loss responses to diet
interventions.

Objectives: 1) Determine the effect of a healthy low-fat
(HLF) diet vs a healthy low-carbohydrate (HLC) diet on DNA
methylation (DNAm); 2) Assess whether baseline DNAmM may
predict individual weight loss response to a diet intervention.

Methods: DNAm was analyzed in peripheral blood
lymphocytes (PBL) samples collected at baseline and 12
months of the DIETFITS randomized clinical trial with 609
obese non-diabetic subjects randomly assigned to a HLF or
a HLC diet (Gardner CD et al., 2018, JAMA). Whole genome
bisulfite sequencing (WGBS) was carried out in a discovery
cohort consisting of the eight “biggest losers” defined as
those who lost the most weight at six months, and who
also sustained their weight-loss up to the 12-month visit.

Results: Weight loss on a HLF diet or a HLC diet is associated
with significant, diet-specific DNAm changes at several
genomic loci including obesity- and diabetes-related genes.
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Conclusions: A HLF diet and a HLC diet are associated with
distinct changes in DNAm across the genome. Follow-
up analyses will assess whether baseline methylation of
some of these genomic loci may be used as a biomarker to
predict weight loss response for personalized weight-loss
strategies.
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