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Editorial on the Research Topic
Epigenetics and neurodevelopment in psychiatry

Epigenetics is a term that was coined by combining the words epigenesis (embryonic
development) and genetics. In this light, epigenetics plays a major role in development of
body tissues and is especially important for the development of the brain, where mutations
in genes encoding enzymes involved in epigenetic mechanisms of gene expression have
been shown to result in neurodevelopmental disorders (Keverne and Binder, 2020). For
instance, mutations in the gene encoding methyl-CpG binding protein (MECP2), a protein
needed for neuron function, results in Rett syndrome (Keverne and Binder, 2020). Kleefstra
syndrome, a rare genetic disorder where there is intellectual disability, is caused by
haploinsufficiency of the gene encoding euchromatic histone lysine methyltransferase
1(EHMT1) (Colijn et al., 2023).

During the development of an individual’s brain, the three major types of brain cells,
neurons and glial cells (astrocytes and oligodendrocytes), form from neural stem cells (cells
that are able to self-renew and differentiate into the three major brain cell types) (Peedicayil
and Grayson, 2023). Epigenetic mechanisms play a key role in controlling gene expression
in this process by regulating changes in chromatin structure (Peedicayil and Grayson, 2023).
Epigenetic mechanisms also play a major role in the change of the foetal brain into the adult
brain, being involved in various processes including memory, synaptic transmission,
neuronal  plasticity, cognition and  behaviour, neuroendocrinology  and
neuroimmunology (Peedicayil and Grayson, 2023). The human brain continues to
develop throughout life (Ventriglio et al, 2016). Chronological aging is often
accompanied by major structural and functional changes in the brain (Ventriglio et al.,
2016). Hence, the sub-speciality of psychiatry, developmental psychiatry, covers the lifespan
of an individual and involves epigenetic mechanisms across the lifespan (Ventriglio et al.,
2016; Peedicayil, 2017).

In the light of the above-mentioned critical functions of epigenetics in the brain, it is no
surprise that dysregulated epigenetic mechanisms play an important role in psychiatric
disorders. This Research Topic of Frontiers, entitled Epigenetics and Neurodevelopment in
Psychiatry, is devoted to the study of the role of epigenetics in psychiatric disorders. Since
genetics and epigenetics are closely related to each other, and are sometimes considered to
be two sides of the same coin (You and Jones, 2012), this issue treats the topic of epigenetics
broadly, and also includes articles on the genetics of the brain.

The gene encoding LIM-kinasel in the Drosophilia melanogaster mutant agn'’ is a
hotspot for chromosome breaks, ectopic contacts, under-replication, and recombination.

agn'’ is a simple model for Williams-Beuren syndrome, a rare neurodevelopmental disorder
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whose symptoms include cognitive impairment. Savvateeva-Popova
et al. found that the overall expression of microRNAs (miRNAs) is
markedly decreased in agn’. The phenotypes of human imprinted
neurogenetic disorders can be considered to be extreme variations of
normal human phenotypes (Salminen et al.). Prader-Willi syndrome
(PWS), is a neurogenetic disorder that involves imprinting. Salminen
et al. phenotyped a group of normal individuals for psychological and
behavioural traits found in PWS. The authors investigated the pattern
and extent of co-variation (correlated variation of two or more
variables) shown for these traits using principle component analysis,
a machine learning method for simplifying a large amount of data into a
smaller set while maintaining significant patterns and trends. The
authors found that the diverse phenotypes of PWS reflect extremes
of co-variation in the normal population. Shiota et al. used case-control
next-generation sequencing combined with psychological assessments
on Japanese children with autism spectrum disorder (ASD). The
authors explored previously found ASD-associated genes and
determined if they are associated with behavioural traits. The
authors found that the investigated genes are necessary for the
development of ASD. Wu et al. attempted to find the incidence rate
of temporomandibular joint disorders in patients with psychiatric
disorders. The authors used data from the Psychiatric Genomics
Consortium and the FinnGen databases. Using a two-sample
Mendelian randomization approach, the authors show that there is
an elevated risk for temporomandibular disorder in patients with
attention-deficit hyperactivity disorder (ADHD).

References

Colijn, M. A., Lakusta, C. M., and Marcadier, J. L. (2023). Psychosis and autism
without functional regression in a patient with Kleefstra syndrome. Psychiatr. Genet. 33,
34-36. doi:10.1097/YPG.0000000000000330

Keverne, J., and Binder, E. B. . (2020). A review of epigenetics in psychiatry:
focus on environmental risk factors. Med. Genet. 32, 57-64. doi:10.1515/medgen-
2020-2004

Peedicayil, J. (2017). Epigenetics and developmental psychiatry. Int. J. Soc. Psychiatry
63, 378. doi:10.1177/0020764017693656

Frontiers in Genetics

02

10.3389/fgene.2024.1473521

Author contributions

JP: Writing—original draft, 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.

Conflict of interest

The author declares 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.

Peedicayil, J., and Grayson, D. R. (2023). “Introduction to neuropsychiatric disorders
and epigenetics,” in Neuropsychiatric disorders and epigenetics. Editors J. Peedicayil and
D. R. Grayson (Boston, MA: Elsevier), 3-9.

Ventriglio, A., Torales, J., and Bhugra, D. (2016). Developmental psychiatry needed in
training and clinical practice. Int. J. Soc. Psychiatry 62, 683-684. doi:10.1177/
0020764016658315

You, J. S., and Jones, P. A. (2012). Cancer genetics and epigenetics: two sides of the
same coin? Cancer Cell 22, 9-20. doi:10.1016/j.ccr.2012.06.008

frontiersin.org


https://doi.org/10.3389/fgene.2017.00123
https://doi.org/10.3389/fgene.2017.00123
https://doi.org/10.3389/fgene.2022.1041943
https://doi.org/10.3389/fgene.2022.1041943
https://doi.org/10.3389/fgene.2022.1041943
https://doi.org/10.0.13.61/fgene.2024.1352480
https://doi.org/10.3389/fgene.2024.1365596
https://doi.org/10.1097/YPG.0000000000000330
https://doi.org/10.1515/medgen-2020-2004
https://doi.org/10.1515/medgen-2020-2004
https://doi.org/10.1177/0020764017693656
https://doi.org/10.1177/0020764016658315
https://doi.org/10.1177/0020764016658315
https://doi.org/10.1016/j.ccr.2012.06.008
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2024.1473521

	Editorial: Epigenetics and neurodevelopment in psychiatry
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


