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Editorial on the Research Topic 
Nutrigenomics: omics of maternal nutrition and foetal programming


The impact of nutrition on maternal and fetal health is enormous and can limit a newborn’s productive performance as well as metabolic functions such as those related to lipids and carbohydrates. Maternal nutrition has been taken to the molecular level, where the interplay between maternal functional nutrient uptake and fetal-Omics has brought to us several key pathways to better understand maternal nutrigenomics (effect of nutrition on gene expression at different tissue levels), fetal early-life programming (how maternal nutrition affects fetus development and newborns health), and maternal nutrition-fetal programming either through placenta or milk.
Nutrients have a deep impact on maternal-fetal programming and in-depth study of such mechanisms unravels the complexity of maternal-fetal nutrient-gene interactions and provides insight into fetal programming. The understanding of such mechanisms can prevent negative fetal health conditions during gestation or after birth. Therefore, the objective of this Research Topic entitled “Nutrigenomics: Omics of Maternal Nutrition and Fetal Programming” was to provide recent updates on nutrigenomics with a particular focus on their role in maternal health, fetal early-life programming, and the interplay between maternal nutrition and fetal programming. This Research Topic accepted four articles (3 research articles and 1 literature review) covering the aforementioned aspects.
It is known that maternal malnutrition negatively affects the offspring’s health due to epigenome changes. Current knowledge shows that the changes in DNA methylation could be modulated by supplementing a newborn’s diet. Therefore, Ando et al. supplied the diets of hypertensive pups with different quantities of protein after a state of fetal protein shortage to elucidate whether postnatal protein supplementation could change negative changes in DNA methylation in underfed gestating dams. They fed rat dams (during pregnancy) and their male offspring with diets with different protein inclusions. They reported that different dietary protein levels led to the reprogramming of different methylated DNA regions, and some other genes were readjusted when male offspring were fed with different protein amounts. Overall, the study revealed that postnatal nutrition (dietary protein) can modulate the epigenome.
It has been described that maternal nutrition during gestation affects gene expression in offspring. Thus, Sosa-Larios et al. evaluated the effect of limiting protein in maternal diets during gestation and postnatally analyzed the pancreatic islets of male progeny, from juveniles and young adults, in rats. Specifically, they analyzed the expression of genes involved in β-cell function and DNA methylation. In general, their study showed that lack of dietary protein during gestation alters genes related to β-cell function in male juvenile offspring while decreasing DNA methylation. Interestingly, this process could promote the improvement of β-cell function and affect the offspring’s health.
This Research Topic also published a review article from Harmancıoğlu and Kabaran that discussed the effects of high levels of maternal dietary fat on fetal epigenetic hypothalamic that results in obese newborns. From what was discussed in the review article, it seems that maternal nutrition is pivotal for improving the fetal metabolic environment with positive effects on the newborn’s health.
Lastly, an article from Argentato et al. was published in this Research Topic. They determined the relationship between genes related to methylation, offspring growth, and body composition. They reported different associations of genes related to methylation. For example, those relations were found in cord blood with centiles of fetal biparietal diameter and abdominal subcutaneous fat thickness, and newborn head circumference. This study showed how the epigenome plays an important biological role in the offspring’s growth and body composition.
In summary, the results from the above-mentioned studies have improved our understanding of maternal nutrition and its relation to fetal programming. In this Research Topic, dietary protein was the main cause of changes at the pancreatic level as well as offspring growth and body composition. It is important to note that all received articles used rodents as research models. Further studies should include other types of animals in different types of productive systems (i.e., cows, chickens, and sheep) as well as companion animals. This will provide wider insights into how maternal nutrition affects fetuses and newborns’ lives. Despite all existing scientific reports related to this Research Topic, greater efforts are still needed to prevent neonatal health and metabolic problems when there is maternal malnutrition. Overall, this research line is very important as the use of animal models can also help to prevent similar problems in humans (i.e., prevention of diabetes and obesity).
AUTHOR CONTRIBUTIONS
EV-B-P: Writing–original draft, Writing–review and editing. AE: Writing–review and editing. AA: Writing–review and editing.
FUNDING
The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.
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.
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 © 2024 Vargas-Bello-Pérez, Elolimy and Abdelatty. 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: Nutrigenomics: omics of maternal nutrition and foetal programming		Author contributions

		Funding

		Publisher’s note









OPS/images/cover.jpg
& frontiers | Frontiers in Genetics






OPS/images/logo.jpg
P frontiers | Frontiers in Genetics





