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Ethics oversight

We did not perform sample-size calculations. Sample size was determined to be adequate based on the magnitude and consistency of
measurable differences between groups. For in vitro studies, we basically performed three more independent studies (n larger than or equal
to 3).

Data were only excluded for failed experiments. The reasons for failed experiments included wrong conditions, suboptimal activation and
microbial contamination.

Statistical methods were used to calculate whether similar results were obtained. The experimental findings were reliably reproduced.

Samples were randomly allocated into each experimental groups.

Investigators were not blinded to different cell types during experiments. Data reported for osteogenesis and adipogenesis studies are not
subjective but rather based on quantitative optical absorption.

All of the antibodies were purchased from commercial sources with validation data sheets. The information on all antibodies used in
the study was listed in Methods section.

All antibodies validation data sheets were provided by the manufactures.

We used genetically modified mice (mus musculus) for this study. Most of the mouse lines have been backcrossed to a C57/BL6

background. Mice with both sexes were used before weaning and male were used after weaned. Mouse strains used in the study
were as following: Lepr-cre (JAX008320), Ppp2r1a fl/fl (JAX017441), Col2a1-creERT2 (JAX006774) and Rosa26-CAG-loxP-stop-
loxPtdTomato (Ai14: R26R-tdTomato, JAX007914).

N/A

N/A

These procedures were performed in accordance with protocols (2018-040) approved by the Animal Care and Use Committee in
China Medical University and we have complied with all relevant ethical regulations for animal testing and researches.




