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[Purpose]

Osteoarthritis (OA) is a progressive musculoskeletal disease characterized by articular cartilage degeneration
and chronic inflammation, with increasing prevalence in aging societies. Sustained expression of
inflammatory cytokines and cartilage-degrading enzymes is critical for OA progression. However, the
molecular mechanisms that maintain such long-term expressions remain poorly understood. In this study, we
aimed to elucidate the role of the RNA-binding protein (RBP) family RBPS in the post-transcriptional
regulation of inflammatory and catabolic factors in OA.

[Methods]

Using a destabilization of the medial meniscus -induced OA mouse model, we examined how single and
combined RBPS family gene (RBPS1, RBPS2, and RBPS3) suppression effects on OA pathology. Publicly
available RNA-seq datasets of human OA knee cartilage were reanalyzed to identify differentially expressed
genes, followed by motif analysis focusing on their 3’ untranslated regions (3'UTRs).

[Results]

In the mouse model, individual RBPS gene suppression exerted limited protective effects, whereas the
simultaneous suppression of multiple RBPS members significantly reduced inflammatory cytokine and
cartilage-degrading enzyme expressions, indicating functional redundancy within the RBPS family.
Reanalysis of human OA cartilage RNA-seq data revealed inflammation, immune response, and cartilage
degradation related gene upregulation. In contrast, the expression of ZFP36, an RNA-binding protein involved
in cytokine mRNA degradation, significantly decreased. AU-rich RNA-binding motifs were frequently
identified within the 3'UTRs of the upregulated genes, supporting widespread post-transcriptional regulation
in OA.

[Conclusion]

The results of this study indicate that post-transcriptional regulatory network disruption contributes to the
sustained expression of inflammatory and catabolic factors in OA, and that RBPS family proteins function as
key regulators in OA pathogenesis.
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