
Department of Molecular Medicine and Medical Biotechnology, University degli Studi di Napoli ‘Federico II’, Via S. Pansini, 5, 80131 Naples, Italy. 

Correspondence: Mariella Cuomo, Department of Molecular Medicine and Medical Biotechnology, Università degli Studi di Napoli ‘Federico II’, Via S. Pansini, 5, 
80131 Naples, Italy. e- geneticmedres@esciencejournal.org  

Received: January,5, 2022, Accepted: January,19,2022, Published: January,26,2022 

This open-access article is distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC) 
(http://creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that 
the original work is properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact 
reprints@pulsus.com

J Genet Disord Genet Med Vol 6 No 1 January 2022. 

 SHORT ARTICLE 

Epigenetics 2020: DNA methylation landscape of D-
aminoacid metabolism related genes in mouse brain 

development and in schizophrenia- mariella cuomo, Italy 

Mariella Cuomo 

Iof schizophrenia or other mental disorders, in which altered levels of 
D-amino acids were found. We provide a comprehensive analysis of 
mRNA expression and DNA methylation status of DAO, DDO and 
SR genes in hippocampus, dorsolateral prefrontal cortex, and 
cerebellum during mouse brain development and in post-mortem 
tissues of patients with schizophrenia. We report the existence of a 
dynamic demethylation process at two specific CpG sites located just 
downstream the transcription start site of DAO gene occurring 
specifically in astrocyte cells of cerebellum. This phenomenon was 
sufficient to strongly activate DAO gene, promoting ultimately the 
complete physiological degradation of cerebellar D-Serine levels few 
days after mouse birth. Notably, our single-molecule methylation 
approach demonstrated that the analysis of epiallele distribution was 
able to detect differences in DNA methylation and 
hydoxymethylation representing area-specific methylation signatures, 
which are likely not detectable with targeted or genome-wide classic 
methylation analyses.
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ABSTRACT 
Programmed epigenetic regulation in central nervous system 
occurs during early postnatal brain developmental stages and is 
preserved lifelong. Several genes, such as genes involved in the 
synthesis and degradation of D-serine and D-aspartate, undergo 

perinatal changes in DNA methylation and an alteration of this process 
is associated with the onset of neuropsychiatric disorders. 
Therefore, the spatiotemporal epigenetic regulation of these 
genes is critical in determining the correct levels of these 
Damino acids in the mammalian brain.  
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INTRODUCTION 

I n this regard, we envisaged that a dysfunction in DNA methylation 
scenario during perinatal period may potentially contribute to genesis 
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