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secretion

FRET [ Abstract

Wnt ligands activate both canonical and non-canonical signaling pathways and
play important roles in regulating bone metabolism to maintain bone mass.
However, it remains unclear whether Wnt ligands derived from bone cells suppress
bone phenotypes associated with aging.

To address this question, we generated leptin receptor (LepR)-Cre; Wntless
conditional knockout mice (LepR-Wls cKO), in which LepR-expressing cells are
unable to secrete Wnt ligands, and analyzed their phenotypes. LepR-Wls cKO mice
exhibited decreased bone mass and increased bone marrow adipogenesis without
markedly changes in body fat mass or locomotor activity.

Notably, survival analysis from 20 to 80 weeks of age revealed that LepR-Wls cKO
mice had a 3.48-fold (males) and 4.15-fold (females) higher risk of mortality
compared with heterozygous controls. Frailty assessment further demonstrated
that LepR-Wls ¢cKO mice developed systemic aging phenotypes beginning at middle
age (385 weeks). Immunohistochemistry, western blotting, and qPCR analyses of
senescence markers, including pl6, SA-B-Gal, and inflammatory -cytokines,
suggested that LepR-Wls cKO mice develop bone marrow inflammaging,
characterized predominantly by senescence in monocyte/macrophage lineage cells.
Consistently, lipopolysaccharide (LPS) challenges showed that LepR-Wls ¢cKO mice
also exhibited increased mortality, indicating accelerated immunosenescence in
these mice.

Taken together, these findings suggest that bone marrow stromal cell-derived Wnt
ligands protect against bone marrow inflammaging, thereby delaying
age-associated immunosenescence.
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