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Autoimmune diseases are a group of heterogeneous 
conditions, which develop following the loss of immune 
tolerance to self-antigens (1). While the underlying 
molecular mechanisms of these illnesses are not well known, 
increasing evidence suggests that the complex interplay of 
environmental factors and epigenetic dysregulation facilitate 
the pathogenesis in genetically susceptible individuals (2,3).

With the use of next generation sequencing, it has been 
found that only ~1% of the human genome is actually 
transcribed into protein coding messenger RNAs (mRNAs) 
while most of the genome is transcribed into non-coding 
RNAs (ncRNAs) (4). In genome-wide association studies, 
these ncRNAs account for up to 80% of phenotype-related 
loci (4). 

The long non-coding RNAs (lncRNAs), a type of 
ncRNAs, are characterized by a length of more than 200 
nucleotides and are categorized based on their location 
relative to the protein-coding genes (4). They are usually 
located in the intergenic regions with no-protein coding 
ability, but can occasionally overlap with the protein coding 
genes (4). Due to their proximity to mRNAs, the expression 
of lncRNA sequences may be closely correlated with 
mRNA expression. For instance, it is thought that lncRNAs 
could silence and/or activate the protein-coding genes 
thereby impacting their translation (4). Although thousands 
of lncRNAs are known, only a few have been assigned a 
corresponding biologic function such as regulation of cell 

proliferation, apoptosis, and response to stress. Notably, 
dysregulated expression of lncRNAs has been demonstrated 
in several diseases including autoimmune thyroid disease 
and rheumatoid arthritis (RA) (5). 

Circular RNAs (circRNAs) are also ncRNAs that 
can be found anywhere in the genome. They have been 
implicated in the regulation of many cellular processes 
including deoxyribonucleic acid (DNA) methylation and the 
inflammatory response. As such, circRNAs may be involved 
in the pathogenesis of a number of autoimmune diseases, 
such as RA, systemic lupus erythematosus (SLE), multiple 
sclerosis (MS), primary biliary cholangitis (PBC), and have 
been proposed as potential non-invasive biomarkers for 
these diseases (6). 

Previous studies have shown that lncRNAs and 
circRNAs could be implicated in disease development and 
maintenance in SLE (7-9). Discoid lupus erythematosus 
(DLE) is a closely related chronic inflammatory disease 
of the skin which, if left untreated, can lead to significant 
scarring, disfigurement, and reduced quality of life. DLE 
appears in about 6–10% of patients diagnosed with SLE 
and a similar proportion of DLE patients are at risk of 
progression to SLE (10,11). It is the most common form 
of cutaneous lupus accounting for 80% of cases (11,12). 
Early diagnosis of the disease and effective treatments could 
prevent cutaneous and systemic complications and improve 
the prognosis. 
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Xuan et al. are the first to explore the role of lncRNAs 
and circRNAs in DLE. In their study, they measured the 
differential expression of mRNA, lncRNA, and circRNA 
through high-throughput RNA-sequencing (RNA-seq). 
Three patients with DLE were recruited where a punch 
biopsy was obtained from each patient’s lesional and non-
lesional lower lip. Kyoto Encyclopedia of Genes and 
Genomes (KEGG) and Gene Ontology (GO) pathways 
analysis, functional coding-noncoding co-expression (CNC) 
networks, and transcription factor (TF)-lncRNA-enriched 
mRNA networks were analyzed. 

A total of 507 lncRNAs and 62 circRNAs were found 
to be differentially expressed between affected and 
normal mucosa. The differential expression of lncRNAs 
was seen on every chromosome, suggesting that each 
chromosome contains some abnormalities associated with 
DLE progression. As demonstrated by the clustering 
analysis, lncRNA and circRNA expression pattern was 
different between DLE and matched control tissue. 
Authors showed a significant correlation between lncRNA 
and their potential near-by genes by constructing a CNC 
network using 37 significantly expressed coding genes. 
Expression of chemokines IL19, CXCL1, CXCL11, and 
TNFSF15 positively correlated with the up-regulation of 
lnc-MIPOL1-6, and negatively correlated with the down-
regulation of lnc-DDX47-3. These chemokines were found 
to be overexpressed in several autoinflammatory diseases 
(13-15). In particular, IL19, CXCL11 and TNSF15, have 
each been shown to be associated with Th1 dominant 
diseases (13), promote Th1 cell recruitment (16) and 
stimulate Th1 cytokine production (2,17), respectively. 
Interestingly, this is the first study to hypothesize that 
lnc-DDX47-3 and lnc-MIPOL1-6 may be capable of 
modulating the expression of chemokines important in Th1 
signaling and further studies assessing this lncRNA are 
required to determine their role in disease development. 

Given that the function of most lncRNAs has not 
yet been elucidated, in this analysis, their function was 
predicted based on the co-expression of mRNAs, which 
showed that the most significantly upregulated pathways 
in the DLE samples compared to controls were immune 
response, inflammatory response, T cell co-stimulation and 
chemokine-mediated signaling pathways. Overall, the most 
upregulated lncRNA in DLE biopsies (>200-fold increase) 
was HLA complex P5 gene (HCP5). HCP5, an endogenous 
retrovirus gene, is localized to the major histocompatibility 
complex (MHC) class I region. It has been found to confer 
protection against the human immunodeficiency virus (HIV) 

infection and to increase the risk of autoimmune diseases 
such as SLE by impairing the immune response and acting 
as a sponge for miRNAs (18). 

Interestingly, the most upregulated protein coding 
genes were in the staphylococcus aureus infection and 
viral myocarditis signaling pathways, suggesting a possible 
infectious implication in disease development and warrant 
future confirmation. In fact, a previously published 
case report further supports an association between a 
reaction to staphylococcus aureus and DLE (19). A study 
recently published in SLE showed a dysbiosis in SLE skin 
microbiome favoring staphylococcus aureus (20). No similar 
studies were conducted so far in DLE. Additionally, viruses 
were found to be the most frequent pathogens associated 
with SLE, which is a closely related clinical entity to DLE. 
Notably, human endogenous retroviruses, Epstein-Barr 
virus, parvovirus B19, cytomegalovirus and HIV type 1 
were demonstrated to trigger the activation of the immune 
system in SLE (21). Macrophage migration inhibitory 
factor (MIF), is also an important factor expressed in acute 
and chronic immuno-inflammatory conditions such as 
RA, atherosclerosis, and SLE. MIF was found to be up-
regulated by 13-fold in lesional DLE skin, which is in 
keeping with previous studies and could explain some of the 
inflammatory mechanism behind DLE development (22).

To predict cis and trans regulatory interactions of 
lncRNA and mRNA expression and TF function, authors 
took 8 significantly overexpressed TFs and their associated 
lncRNAs to construct a co-expression network. Each 
lncRNA connected with 1–10 TFs and each pair of 
lncRNA-TF affected the expression of several genes. Results 
show that most of the differentially expressed lncRNAs 
participated in pathways regulated by TFs, STAT4, ETV6, 
and ZNF597, suggesting that these TFs are important in 
the pathogenesis of DLE. STAT4, a cytokine-responsive 
TF, mediates responses to IL12 and plays a critical role in 
the differentiation of Th1 cells (23). ETV6, an important 
TF for blood cell development, has been found to be 
associated with multiple hematologic malignancies such 
as primarily acute lymphoblastic lymphoma (24). The 
function of TF ZNF597, has not yet been elucidated (25). 
These findings suggest that lncRNA may have trans-
regulatory function and predispose to DLE by altering the 
transcription of various protein-coding genes. Regarding 
circRNAs in DLE samples, the strongest signal found in 
this study implicated protein ubiquitination and TF activity. 

To the best of our knowledge, this is the first study 
investigating the potential role of lncRNA and circRNA 
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in the pathogenesis of DLE and contributes to the 
limited knowledge surrounding the role of ncRNA in 
autoimmune diseases. An advantage of this study was that 
affected, and control samples were taken from the same 
individual hence eliminating heterogeneity in baseline 
gene expression leading to meaningful results. Similarly, 
a differential expression of ncRNAs was demonstrated in 
SLE. For instance, a recent study done by Wu et al., 2019 
demonstrated elevated plasma levels of lnc0597, lnc0640, 
and lnc5150 in SLE patients compared to those of healthy 
controls (9). Another study by Wang et al., 2019 revealed 
that lnc7514 was correlated with SLE disease activity (8)  
and interaction pairs of lncRNA and nearby targeted 
mRNA in SLE, NRIR-RSAD2, RP11-153M7.5-TLR2, 
RP4-758J18.2-CCNL2, RP11-69E11.4-PABPC4 and 
RP11-496I9.1-IRF7/HRAS/PHRF1 were identified by 
Cao et al., 2019 (7). Nevertheless, studies investigating the 
role of ncRNA in SLE are limited and future studies may 
demonstrate an overlap between ncRNA profiles of SLE 
and DLE given their close clinical relation.

Although this avant-garde study shows potential both 
in basic science research and in clinical application, its 
limitations include the small number of participants 
included. As such, a global diversity of participants is 
excluded and interpreted results can only be applied to 
select individuals. Future studies with a larger sample size 
investigating the differential expression of lncRNA and 
circRNA in patients with DLE are warranted. With larger 
studies, clinical application of these results could include the 
role of lncRNAs and circRNAs as biomarkers for disease 
development, targets for genetic testing for the diagnosis 
of DLE, or for following the progression of the disease in 
patients with DLE. Molecular targeting using knockout 
lnRNA/circRNA in in vivo animal models or in vitro cell 
lines may be beneficial in discovering the role of critical 
lncRNAs and circRNAs and assessing their involvement 
in disease development. These studies would increase our 
understanding of the molecular mechanisms that underlie 
autoimmune diseases and may be used to define critical 
lncRNAs and circRNAs, which could be used as future drug 
targets for DLE. Furthermore, given the strong familial 
history among autoimmune diseases, it would be of interest 
to investigate if these genetic expression profiles suggest a 
familial inheritance pattern.

Overall, the significance and role of the differential 
expression of lncRNAs and circRNAs in DLE and other 
autoimmune diseases is in its infancy and calls for future 
research. 
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