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Regulatory mechanisms of SLE pathogenesis via age-related disturbances in

hormone balance and lipid homeostasis
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Abstract

Systemic lupus erythematosus (SLE) is characterized by sustained activation of the type I interferon (IFN) pathway,
a hallmark that correlates closely with disease activity. Plasmacytoid dendritic cells (pDCs) are central to this
process, as they sense self-nucleic acid—containing immune complexes through endosomal TLR7/9 and produce large
amounts of type I IFN. Genetic factors such as IRF5 risk variants, together with the strong female predominance
of SLE, suggest that both transcriptional regulation and hormonal or metabolic influences shape innate immune
activation thresholds. In this study, we investigated the role of fatty acid-binding protein 5 (FABPS), a key regulator
of intracellular lipid handling, in lupus pathogenesis. Using a murine SLE model, we found that FABP5 deficiency
led to reduced survival. In secondary lymphoid organs, the proportion and absolute number of pDCs were increased,
accompanied by enhanced expression of costimulatory molecules. Furthermore, upon TLR stimulation, FABP5-
deficient pDCs exhibited augmented transcription of inflammatory cytokines, including IFN-a, IL-6, and TNF-a. These
findings indicate that disruption of lipid homeostasis potentiates pDC expansion and activation, thereby amplifying
TLR-dependent inflammatory signaling. The results support the concept that metabolic regulators critically influence
innate immune responses and that altered lipid metabolism can exacerbate type I IFN—driven autoimmunity. Targeting

immunometabolic pathways may therefore represent a promising therapeutic strategy in SLE.



