
 

New genetic findings offer therapeutic
approaches for incurable autoimmune
disease SLE
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Single-cell RNA sequencing of PBMCs of patient 3 and controls. (A) Uniform
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manifold approximation and projection (UMAP) of integrated data from patient
3 and two controls, assigned to 11 cell (sub)types: B cells (B); monocytes (mono:
CD16+, CD14+, and CD14+/CD16+); T cells (T: CD8+ and CD4+, proliferating,
central memory-like); natural killer cells (NK); conventional dendritic cells
(cDC); plasmacytoid dendritic cells (pDC). (B) Dot plot displaying the
expression of IFN-stimulated genes across cell types. (C) Violin- and box- plots
displaying cytotoxic, exhaustion, and IFN signature expression levels in CD8+ T
cells. (D) Violin plots displaying gene set expression levels of the indicated GO
terms in the indicated cell types. Credit: Science Immunology (2024). DOI:
10.1126/sciimmunol.adi9769

Systemic lupus erythematosus (SLE) is an autoimmune disease, in which
the immune system that normally protects the body from invading
microbes, turns against the body's own cells. This autoimmune attack can
affect any organ and patients commonly develop skin rashes, joint
inflammation, blood clots, kidney failure, heart disease, fatigue and
psychiatric problems. To date, there is no cure for SLE and patients are
treated with immunosuppressing drugs with considerable side effects.

A group of researchers led by Min Ae Lee-Kirsch from the Department
of Pediatrics, Medical Faculty, TUD Dresden University of Technology
(Germany), studied four patients from two families who developed
symptoms of SLE in the first years of life. As familial occurrence of
SLE in young children is highly unusual, her team searched for a
primary genetic cause and found a mutation in the UNC93B1 gene in all
affected family members. The research is published in Science
Immunology.

UNC93B1 is a membrane-spanning structural protein required for
maturation and trafficking of a group of receptors that play an important
role in the defense against viral infections. These receptors recognize the
nucleic acid component of the virus and activate type I interferons,
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which instruct cells to fight a viral infection. However, nucleic acids,
such as DNA and RNA, are not only found in viruses, but are also
present in every cell of the human body. This means that the immune
system must be capable of discriminating foreign from self nucleic
acids.

The identified UNC93B1 mutations lead to selective overactivation of
TLR7, one of the UNC93B1-regulated receptors that specifically
recognizes RNA, leading to erroneous recognition of self RNA with
uncontrolled overproduction of type I interferon. This results in an
immune attack on normal cells, which then triggers inflammation.

Moreover, this also stimulates the survival of self-reactive B cells that
produce autoantibodies directed against the body's own cells, fueling the
autoimmune attack. These findings demonstrate that UNC93B1 controls
the activity of specific nucleic acid receptors, such as TLR7, thereby
preventing autoimmunity.

Remarkably, people lacking functional UNC93B1 are prone to viral
infections with a severe course, such as herpes simplex virus encephalitis
and severe COVID-19, highlighting the essential role of UNC93B1 for a
healthy immune system.

The findings of this study are also of clinical relevance regarding the
development of novel targeted therapies for patients with common forms
of SLE, who often show signs of overactivation of the TLR7 pathway.

Professor Lee-Kirsch says, "Our study demonstrates a direct causal link
between an overactive UNC93B1/TLR7 axis and lupus pathogenesis and
indicates that blocking overactive TLR7 might be therapeutically
effective. As such, our findings are expected to accelerate further
development of TLR7 inhibitors for patients with SLE and related
autoimmune diseases."
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  More information: Christine Wolf et al, UNC93B1 variants underlie
TLR7-dependent autoimmunity, Science Immunology (2024). DOI:
10.1126/sciimmunol.adi9769
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