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Editorial on the Research Topic
 Role of Epigenetics in Autoimmune Diseases



Epigenetics is the study of gene modifications that are heritable but not caused by changes in the DNA sequence, ultimately modulating gene expression and thus regulating cell functions. Epigenetic features refer to DNA methylation and hydroxymethylation, histone modifications, and non-coding RNAs, which all contribute to play a role in the development of autoimmunity.

In the last few years several studies have been performed to highlight the contribution of epigenetic mechanisms to the pathogenesis of autoimmune diseases. In the present Research Topic we collected some papers that dissected the role played by epigenetics in autoimmune diseases and identified some epigenetic factors that may serve as biomarkers for disease status, prognosis, and response to treatment. One major and intuitive example of the role of epigenetics in the determination of autoimmune diseases is based on the study of monozygotic twins discordant for specific conditions. Quite surprisingly, the vast majority of autoimmune disorders share concordance rates which are well below 50% in genetically identical twins, thus making the genomic predisposition likely necessary but insufficient for disease onset (1). Of note, monozygotic twins increase the epigenetic differences with age and this may well-represent a model by which twins become clinically discordant (2). In general terms, monozygotic twins have been recently used to investigate the hereditary component of the immune function and data have clearly demonstrated that the majority of our immune readouts are largely independent of the genomic predisposition (3). In support of this notion, monozygotic twins discordant for being or not affected by systemic lupus erythematosus, have been observed to show significant differences in both global and gene specific DNA methylation that paralleled with expression modifications of relevant genes for the disease, thus further highlighting the critical role of epigenetics in autoimmune diseases (4). Recently, also Long non coding RNAs have been linked to the pathogenesis of autoimmune diseases by modulating genes expression both directly and indirectly, through targeting microRNAs (miRNAs) (5–7).

The review by Wu et al. represents a comprehensive analysis of the state of studies on different epigenetic deregulations including abnormal DNA methylation, histone modifications, aberrant non-coding RNAs that can be important in several autoimmune diseases such as systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), psoriasis, type 1 diabetes (T1D), and systemic sclerosis (SSc).

The Authors also discuss the possibility of utilization of specific epigenetic modifications as potential biomarkers and novel therapeutic targets for these diseases.

The review by Surace and Hedrich analyses all the above mentioned epigenetic deregulations not only in classical autoimmune diseases but also in the autoinflammatory disorders.

A study by Andonian et al. aimed at identifying the relationships between six RA-related miRNAs and RA disease activity, inflammation, metabolic parameters and metabolic function.

The six miRNAs studied correlate with either inflammatory markers, adiposity and cardiometabolic risk markers. The paper indicates that such miRNAs may represent an epigenetic link between RA inflammation and cardiometabolic comorbidities.

Santos et al. demonstrate an increased level of miR-101-3p in Type 1 Diabetes (T1D) patients and in subjects with normal glucose levels but positive for multiple autoantibodies, thus suggesting that altered levels of this miRNA may predict the onset of the disease.

Differentially expressed non-coding circular RNAs (circRNAs) are thought to play a role in the progress of autoimmune diseases. The paper by Guo et al. analyses the role of circRNAs in SLE. In this paper the Authors identify a circRNA (Hsa_circ_0000479) that may represent a promising disease marker in SLE.

Genome-wide DNA methylation studies demonstrated significant methylation changes in different autoimmune diseases. In this regard Carnero-Montoro et al. used this approach in Mixed Connective Tissue Disease (MCTD) showing hypomethylation in several genes involved in immune-related functions. These epigenetic modifications are typical of MCTD and cannot be found in patients with SLE and SSc.

Another study by Imgenberg-Kreuz et al. performed a cross-comparative analysis of DNA methylation in patients with SLE and in patients with primary Sjögren's syndrome (pSS). The Authors show that the majority of differential DNA methylation is shared between the two diseases with some important differences. The study also highlights neutrophil dysregulation as a shared mechanism, thus emphasizing the role of neutrophils in the pathogenesis of systemic autoimmune diseases.

Finally, a paper by Karouzakis et al. performed the first epigenomic characterization of lymph node stromal cells (LNSCs) during health and early RA, by analyzing their transcriptome and DNA methylome.

Interestingly, DNA methylation analyses show common and specific differentially methylated CpG sites in LNSC from RA patients compared with healthy subjects.

Notably these CpG sites are all associated with immune functions such as antigen processing and presentation.

The topic of this issue highlights the important role of research in the field of epigenetics in order to identify new disease biomarkers and therapeutic targets in autoimmune diseases.
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