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Mechanical stress response of senescent osteocytes: an intercellular
communication between bone resident cells mediated by specific secreted factors.

Uehara, Norihisa
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In this study, we established a fluid shear stress model capable of
generating physiological mechanical forces. Using this model, we applied mild exercise-equivalent
shear stress (1 Pa, 1 Hz) to normal and senescent osteocytes. Transcriptomic analysis by
RNA-seqrevealed the molecular responses to mechanical stimulation. We found that both normal and
senescent osteocytes commonly upregulated genes related to growth factors, anti-inflammatory
cytokines, and extracellular matrix components involved in wound healing. Additionally, conditioned
media from both cell types following mechanical stimulation promoted myotune formation, suggesting
that mechanically stimulated osteocytes may influence muscle regeneration even in a senescent state.
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C Symbol Entrezgene id Description
Areg 11839 amphiregulin 1
Ereg 13874 epiregulin
Gdnf 14573 glial cell line derived neurotrophic factor
Ngf 18049 nerve growth factor growth factors
Vegfa 22339 vascular endothelial growth factor A
Hbegf 15200 heparin-binding EGF-like growth factor ]
Cxcl1 14825 chemokine (C-X-C motif) ligand 1 ]
Clcf1 56708 cardiotrophin-like cytokine factor 1 .
111 16156 interleukin 11 cytokine,
Lif 16878 leukemia inhibitory factor chemokines
Tnf 21926 tumor necrosis factor
Tnfaip6 21930 tumor necrosis factor alpha induced protein 6 ]
Dmp1 13406 dentin matrix protein 1 9
Tnc 21923 tenascin C
F3 14066 coagulation factor Ili ECM-related
Serpine1 18787 serine (or cysteine) peptidase inhibitor, clade E, member 1
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