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Glucocorticoids (GC) have been the mainstay treatment of SLE for over 60 years. This is
despite their devasting side effects including organ damage, heart disease, osteoporosis and
the worsening of lupus itself. Type | IFNs play a large role in SLE pathogenesis and critically
are resistant to GC. Thus, there is a lack of an effective treatment for SLE, particularly one
which can target the underlying source of the disease.

In this study we identified a novel regulator of type I IFN, a glucocorticoid-induced leucine
zipper called GILZ. We demonstrated that GILZ has the ability to regulate proinflammatory
cytokines associated with SLE pathogenesis and importantly type | IFNs. Additionally, our
research has shown that GILZ does not appear to recapitulate the adverse metabolic side
effects of GC but does display multiple beneficial effects similar to GC (reviewed in Flynn et
al 2019).

In SLE patients we demonstrated that GILZ was able to regulate IFN, through its negative
correlation with IFN Score and through correlations with key components of the IFN
pathway. GILZ was also found to correlate with SLE disease severity. Using our GILZ KO
mouse model of autoimmunity we demonstrated that GILZ regulated IFN production in
response to TLR stimulation and showed increased ISG expression in GILZ KO mice. Taken
together, these results highlight the ability of GILZ to regulate IFN in SLE and shed new light
on the potential of a GILZ based therapy for SLE.
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Glucocorticoids (GC) are used globally to treat autoimmune and inflammatory disonders.
Their anti-inflammatory actions are mainly mediated wvia binding to the glucocorticoid
receptor (GA). creating a GCO/GR complex, which acts in both the cytoplasm and
nucleus to regulate the transcription of & host of target genes. As a result, signaling
pathways such a2 MF-xB and AP-1 are inhibited, and cell activation, differentiation
and survival and cytokine and chemokine production are suppressed. However, the
gene regulation by GIC can also cause severe side effects in patients. Systemic lupus
erythematosus (SLE or lupus) is a multisystern autoimmune disease, characterzed by
a poorly regulated immune response leading to chronic inflammation and dysfunction
of multple organs, for which GC is the major current therapy. Long-term GO use,
however, can cause debiitating adverse consequences for patients including diabetes,
cardiovascular disease and ostecporosis and contributes to irmeversible organ damage.
To date, there is no alternative treatment which can replicate the rapid effects of
GC across multiple immune cell functions, effecting disease control dunng disease
flares. Research efforts have focused on finding alternatives to GG, which display
gimilar mmunoregulatory actions, without the devastating adverse metabolic effects.
Cne potential candidate is the glucocorticoid-nduced leucine zipper (GILZ). GILE s
induced by low concentrations of GC and is shown to mimic the action of GC in several
inflammatory processes, reducing immunity and inflammation in i witro and 0 vivo
studies. Additionally, GILZ has, simiar to the GC-GR complex, the ability to bind to both
MF-xB and AP-1 as well as DMNA directly, to regulate immune cell function, while potentially
lacking the GC-related side effects. Impartantly, in SLE patients GILY is under-expressed
and comelates negatively with disease activity, suggesting an important regulatory role
of GILE in SLE. Here we provide an overview of the actions and use of GC in lupus,
and discuss whether the regulatory mechanisms of GILY could lead to the development
of a novel therapeutic for lupus. Increased understanding of the mechanisms of action
of GILY, and its ability to regulate immune events leading to lupus disease activity has
impartant clinical implications for the development of safer anti-inflammatory therapies.
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