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Early Life Epigenetic Programming of Health and Disease through DOHaD
Perspective

Introduction

Over the past decades, the Developmental Origins of Health and Disease (DOHaD) has
been consolidated as a concept asserting the causal effects of early life exposure to
environmental stressors (including malnutrition, pollutants, and stress) and the global
increase in non-communicable chronic diseases observed in modern society (Gluckman
etal., 2010). Although multiple mechanisms have been proposed to underlie developmental
programming, epigenetic processes (including DNA methylation, histone post-translational
modifications, and dysregulated non-coding RNA expression) have been described as a key
mechanistic framework contributing to the non-genomic heritable increase in risk disease
(Trevifio et al., 2020). The articles published in this Research addressed several aspects of
how early life exposure to different adverse conditions may influence health and diseases
throughout the life span.

Sinzato et al. demonstrated, the negative impact of diabetes combined with lifelong high-
fat diet consumption on reproductive parameters in dams, while Garcia-Santillan et al,,
Chavira-Sudrez et al, and Simino et al. explored, respectively, the role of maternal
consumption of obesogenic diet on the placental expression of nutrient transporters,
methylation status in umbilical cords, and miRNA expression profile in offspring liver
regeneration after partial hepatectomy. The influence of parental high-fat high-sugar diet

01 frontiersin.org



Justulin et al.

intake on epigenetic markers and the reproductive health of male
offspring was described by Sertorio et al. and Cérdoba-Sosa et al.
Maternal exposure to protein malnutrition was associated with the
dysregulation of cell proliferation, differentiation, and impairment
of epididymis development and growth (Cavariani et al.), heart
fibrosis, and cardiomyocyte hypertrophy in male offspring
(Folguieri et al.). An increased risk of chemically-induced
mammary carcinogenesis was also reported in female offspring
exposed to a maternal low protein diet (Zapaterini et al.). Wang
et al., demonstrated that maternal exposure to fear maternal
promoted dysregulation of the placental gene expression profile,
which can contribute to placental damage and affects offspring
health. Gauvrit et al. in an elegant review highlighted the
association of early life exposure to stress and the development
of Alzheimer’s disease (AD), emphasizing the key role of epigenetic
markers on the early life origins of AD.

Perspectives

Overall, the data published in this Research Topic presents new
insights into the long-lasting effects of early life exposure to
environmental stressors on offspring health. The promising
results highlight the role of epigenetic markers as a key
mechanistic framework underlying the Developmental Origins of
Health and Disease and justify trials for early-life interventions to
improve expectancy and quality of life.

Author contributions

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

References

Gluckman, P. D, Hanson, M. A., and Buklijas, T. (2010). A conceptual framework for
the developmental origins of health and disease. J. Dev. Orig. Health Dis. 1 (1), 6-18.
doi:10.1017/52040174409990171

Frontiers in Cell and Developmental Biology

02

10.3389/fcell.2023.1139283

Funding

L] is in receipt of fellowships from the Sdo Paulo Research
Foundation (2017/01063-7) and National Council for Scientific and
Technological Development (CNPq 310663/2018-0). EZ is funded
by Newton Fund RCUK - CONACyT (Research Councils
United Kingdom—Consejo Nacional de Ciencia y Tecnologia -
1000/726/2016 FONCICYT/49/2016). TO is funded by Sao Paulo
Research Foundation (FORC/CEPID 2013/07914-8). SO is funded
by the Medical Research Council (MC_UU_00014/4 and the British
Heart Foundation (RG/17/12/33167).

Acknowledgments

The authors are thankful to the contributors to this Research
Topic as well as the Editorial support of the Journal.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that
may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Trevifio, L. S., Dong, J., Kaushal, A,, Katz, T. A., Jangid, R. K., Robertson, M. ], et al. (2020).
Epigenome environment interactions accelerate epigenomic aging and unlock metabolically
restricted epigenetic reprogramming in adulthood. Nat. Commun. 11 (1), 2316. doi:10.1038/
541467-020-15847-z

frontiersin.org



