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Roles of Regnase-1 in osteoblast lineage cells in bone inflammation and regeneration.

HRE Eﬂ' / Abstréct

Regnase-1, encoded by Zc3h12a, an endoribonuclease negatively regulates the expression of
inflammatory cytokines including IL-6 by promoting degradation of their mRNAs. Although its
role in inflammatory diseases is established, its function in inflammatory bone diseases remains
unclear. We investigated whether osteoblast-lineage Regnase-1 restrains inflammation and
protects bone during systemic lipopolysaccharide (LPS) challenge, or certain inflammatory bone
diseases.

We prepared osteoblast-lineage cell-specific deletion of Regnase-1 conditional knockout mice
(cKO) and heterozygous littermate controls (HET) using Osterix (Osx)-Cre mice. The bone
phenotypes of those mice were assessed under physiological conditions and after repeated LPS
injections from 8 to 11 weeks of age. Micro-computed tomography was performed for evaluating
trabecular bone parameters. Immunofluorescence staining using osteocalcin (OCN) and receptor

activator of nuclear factor-xB (RANK)/integrin subunit beta 3 (ITGB3) antibodies were
conducted to observe osteoblasts and osteoclasts, respectively. Related gene expression was
analyzed by quantitative PCR. For in vitro experiments, primary osteoblasts were isolated from
the calvariae of postnatal day 0 (P0) mice. These cells were stimulated with LPS following
siRNA-mediated Regnase-1 knockdown or control siRNA treatment and subsequently harvested
for gene expression analysis.

Under physiological conditions, no significant differences in body weight or trabecular bone
mass were observed between HET and cKO mice. However, following repeated systemic LPS
challenges, cKO mice exhibited greater body weight loss and more severe trabecular bone loss
than HET mice in both sexes. Immunofluorescence analysis revealed fewer osteoblasts and more
osteoclasts on bone surfaces in cKO mice. Furthermore, following LPS challenge, cKO mice
exhibited increased 116 and Rankl expression, whereas Opg expression remained unchanged. In
cultured primary osteoblasts, siRNA-mediated Regnase-1 knockdown enhanced LPS-induced
expression of 116, I11b, and Rankl.

These findings suggest that Regnase-1 in osteoblast-lineage cells plays a protective role against
systemic LPS-induced inflammatory bone loss. Future studies will investigate its role in more
specific models of inflammatory bone diseases, such as experimental periodontitis.
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