Supplementary Methods
Animals and treatments
The normal diet contained 10% of energy as fat from soybean oil plus lard and HFD contained 45% of energy as fat from soybean oil plus lard (HFK Bioscience Co., Ltd., China). Throughout the experiment, all animals were housed at temperature-controlled room (21 ± 1 °C) with a 12-h light/dark cycle, intake of water and a sterilized diet was free allowed.

Immunohistochemistry
Specifically, paraffin-embedded sections were deparaffinized and rehydrated, and subjected to antigen retrieval using 0.05% trypsin at 37 °C for 30 min, then use 0.3% H2O2 to inactivate endogenous peroxidase at room temperature for 15 min, and incubation with the target protein was performed overnight at 4°C. Other procedures were conducted in accordance with the protocols provided with the PV-6000 Polink-1 and ZLI-9018 DAB kit (ZSGB-BIO Corp., China). Finally, these sections were counter-stained with hematoxylin. The expression levels of each protein were defined as an average intensity of optical density (IOD/mm2).

Micro-CT analysis
Data were acquired at 50 KeV of energy, a 270-μA current, and 17.93-μm cubic resolution. In the tibia, the subchondral cancellous bone with a thickness of 0.2 mm was regarded as the region of interest (ROI).
