Silencing astrocytic FABP7 mitigates neuroinflammation via down-regulation of NF-kB-
mediated signaling.
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Fatty acid binding proteins (FABPs) are a family of small proteins involved in the subcellular
trafficking of fatty acids (FAs). In the adult central nervous system, FABP7, a member of this family,
is highly expressed in astrocytes and plays roles in lipid metabolism, gene expression regulation,
and energy homeostasis. We previously identified the upregulation of FABP7 in reactive astrocytes
in models of Alzheimer’s disease and amyotrophic lateral sclerosis and demonstrated that FABP7
overexpression in astrocyte cultures elicits a pro-inflammatory phenotype that is toxic to co-cultured
neurons. In this study, we investigated the role of FABP7 in regulating astrocyte-driven
neuroinflammation. Using both primary murine and iPSC-derived human astrocyte cultures, we
demonstrate that FABP7 knockdown significantly attenuates NF—kB activation and reduces
astrocyte-mediated toxicity toward motor neurons following inflammatory stimulation. Extending
these findings in vivo, astrocyte-specific FABP7 knockdown in a systemic LPS endotoxemia model
attenuated cortical glial activation. Whole transcriptome RNA sequencing of the cortex revealed a
distinct inflammatory profile characterized by reduced expression of astrocyte activation markers
and diminished NF-kB-dependent transcription. Strikingly, this astrocytic modulation also
corresponded with a shift toward a less reactive microglial phenotype. Collectively, our results
suggest that FABP7 plays a key role in astrocyte-mediated neuroinflammation and highlight its
potential as a therapeutic target for mitigating inflammatory responses in the central nervous
system.
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