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Abstract: Previous studies on blood transcription profiles
of patients with cutaneous lupus (CLE) have primarily
used a gene expression approach. The large amount of
data involved in these studies can make data analysis
and interpretation cumbersome. Consequently, a novel
approach in gene expression analyses was devised that
groups genes into transcriptional modules (i.e., apoptosis,
protein synthesis, inflammation) to identify important
themes and relevant genes. This approach was used to study
gene expression in systemic lupus patients and subsequently
identified a unique interferon signature. Thus, we aim
to use the modular analysis approach to identify unique
modules and genes of CLE patients in order to better
understand their disease pathophysiology. We conducted
RNA sequencing of whole transcriptomes of blood from
66 CLE patients and 10 human controls and subsequently
performed modular analyses. Based on module scores,
we performed an unsupervised cluster analysis to identify
subgroups of CLE patients with distinct gene expression
patterns. Statistical analyses comparing module scores of
these clusters was performed using the Kruskal-Wallis tests
with Bonferroni’s correction. Modules were associated with
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patient subgroups distinguished by demographic, clinical,
and laboratory features such as CLE subtypes, autoantibody
profiles (BioPlex® 2200 ANA Screen with MDSS), and
cytokine profiles (Thermo Scientific ProCarta xMAP
cytokine assay kits). The unsupervised cluster analysis
identified eight distinct clusters of CLE patients and
controls. A neutrophilic predominant signature governed
by azurophilic granule genes (i.e., BPI, LTF, MPO) and
neutrophil chemotaxis genes (CEACAMG6, CEACAMS)
was seen in two groups of patients mostly with subacute
lupus erythematosus (SCLE) [n=7 (77.8% of total SCLE)]
or lupus erythematosus tumidus (LET) [n=6 (60% of total
LET)] and European-American descent [n=28 (53.6%
of total European-Americans)]. Four groups consisting
of a majority of discoid lupus erythematosus (DLE)
patients [n=29 (60% of total DLE)] had a predominant
T cell signature driven by genes important for antigen
presentation and T cell proliferation and differentiation
(i.e., SKAPI, I'TK). Our data suggests that unique cell
populations may help differentiate CLE subgroups, which
can potentially affect their disease course and treatment
selection. Further studies examining individual gene and

protein levels are necessary to confirm our hypotheses.
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