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Editorial on the Research Topic 
Genetic and Epigenetic Insights Into the Developmental Origins of Health and Disease

The developmental origins of health and disease hypothesis posits that perturbations in the in-utero environment contribute to functional and metabolic programming as well as structural adaptations of fetal tissues predisposing the individual to chronic diseases during childhood and adulthood (Hales et al., 1991). Genetic and epigenetic studies document risk factors and molecular mechanisms that contribute to shared pathogenetic pathways between early life outcomes such as fetal growth and later-life chronic diseases. These studies have shown that shared genetic effects, non-genetic factors (such as social and environmental factors), as well as developmental programming can explain the relationships between early life and later life outcomes (Warrington et al., 2019; Tekola-Ayele et al., 2020a; Tekola-Ayele et al., 2020b; Juliusdottir et al., 2021).
Integrated genetic and epigenetic studies involving pregnant women, the placenta, and the offspring can lead to novel discoveries of molecular signals of early origins of childhood and adulthood diseases. The prevalence and disparity of complex diseases (across racial/ethnic groups) with early life origins has been increasing in the United States and around the world in recent decades. However, few studies integrate genetic, epigenetic, social, and environmental determinants of early life phenotypes to understand their links with diseases in later life. In this Research Topic, we gathered articles on genetic and epigenetic factors and their influences on pregnancy outcomes, and childhood and adult diseases.
Mancilla et al. reviewed the literature to examine health inequality within the context of social epigenomics. Sasaki et al. investigated the effect of sample handling on DNA methylation profiles. Candelo et al. investigated a possible association between Zika virus infection and cyclin-dependent kinase 5 regulatory subunit-associated protein 2 (CDK5RAP2) mutation. Le et al. investigated the mechanisms linking assisted reproductive technology (ART) to cholesterol metabolic and respiratory disorders later in life. Xu et al. investigated the use of maternal serum human leukocyte antigen-G (sHLA-G) to detect prenatal chromosomal abnormalities. Ferreira and Dantas Junior reported a case study of a neonate with Beare-Stevenson Syndrome whose father had Congenital Bilateral Absence of the Vas Deferens (CBAVD). Luo et al. presented a whole exome sequencing study of Joubert Syndrome (JBTS), a type of ciliopathies.
This topical collection presents original research, review articles, and case studies on a scope of exposures and health outcomes spanning the pre-natal period through adulthood. Future studies integrating a spectrum of genetic and epigenetic studies along with relevant exposures (including environmental exposures and lifestyle) have a potential to inform mechanisms that underlie the associations between maternal phenotypes, birth outcomes, and offspring adult diseases.
AUTHOR CONTRIBUTIONS
TM, DE, and FT-A contributed equally to this editorial.
FUNDING
This work was supported by the National Institutes of Health (NHLBI (R01 HL132344) and NHGRI (R01 HG011411)) grants support. It was also supported by the Intramural Research Program of the Eunice Kennedy Shriver National Institute of Child Health and Human Development, National Institutes of Health.
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.
REFERENCES
 Hales, C. N., Barker, D. J., Clark, P. M., Cox, L. J., Fall, C., Osmond, C., et al. (1991). Fetal and Infant Growth and Impaired Glucose Tolerance at Age 64. BMJ 303 (6809), 1019–1022. doi:10.1136/bmj.303.6809.1019
 Juliusdottir, T., Steinthorsdottir, V., Stefansdottir, L., Sveinbjornsson, G., Ivarsdottir, E. V., Thorolfsdottir, R. B., et al. (2021). Distinction between the Effects of Parental and Fetal Genomes on Fetal Growth. Nat. Genet. 53 (8), 1135–1142. doi:10.1038/s41588-021-00896-x
 Tekola-Ayele, F., Zeng, X., Ouidir, M., Workalemahu, T., Zhang, C., Delahaye, F., et al. (2020). DNA Methylation Loci in Placenta Associated with Birthweight and Expression of Genes Relevant for Early Development and Adult Diseases. Clin. Epigenet 12 (1), 78. doi:10.1186/s13148-020-00873-x
 Tekola-Ayele, F., Zhang, C., Wu, J., Grantz, K. L., Rahman, M. L., Shrestha, D., et al. (2020). Trans-ethnic Meta-Analysis of Genome-wide Association Studies Identifies Maternal ITPR1 as a Novel Locus Influencing Fetal Growth during Sensitive Periods in Pregnancy. Plos Genet. 16 (5), e1008747. doi:10.1371/journal.pgen.1008747
 Warrington, N. M., Beaumont, R. N., Horikoshi, M., Day, F. R., Helgeland, Ø., Laurin, C., et al. (2019). Maternal and Fetal Genetic Effects on Birth Weight and Their Relevance to Cardio-Metabolic Risk Factors. Nat. Genet. 51 (5), 804–814. doi:10.1038/s41588-019-0403-1
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.
Copyright © 2022 Enquobahrie, Tekola-Ayele and Mersha. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Genetic and Epigenetic Insights Into the Developmental Origins of Health and Disease		Author Contributions

		Funding

		Publisher’s Note

		References









OPS/images/cover.jpg
‘ frontiers
in Genetics

Editorial: Genetic and Epigenetic
Insights Into the Developmental
Origins of Health and Disease





OPS/images/logo.jpg
’ frontiers
1N Genetics





