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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

No statistical methods were used to determine sample size.

No data was excluded.

At least three times independent experiments were performed and reproducibility was confirmed.

Not applicable.

Investigators were not blinded.

Col2 (7050, Chondrex), Col10 (LB0092, LSL), Mmp13 (ab39012, Abcam), Pcan (13119, Cell Signaling Technology), Ki67 (ab15580,
Abcam), Flag (WAKO), Myc (ab9132, Abcam), Runx2 (12556, Cell Signaling Technology; D130-3. Medical and Biological Laboratories),
Zfhx4 (ab254654, Abcam), Osterix (ab22552, Abcam), cleaved caspase3 (9661, Cell Signaling Technology)

Alexa Fluor 555-conjugated anti-rabbit IgG (A21429, Thermo Fisher Scientific), Alexa Fluor 555-conjugated anti-mouse IgG (A21424,
Thermo Fisher Scientific), Alexa Fluor 488-conjugated anti-mouse IgG (A32723, Thermo Fisher Scientific)

horseradish peroxidase-conjugated anti-mouse antibody (Medical and Biological Laboratories), horseradish peroxidase-conjugated
anti-rabbit antibody (Medical and Biological Laboratories), horseradish peroxidase-conjugated anti-goat antibody (Medical and
Biological Laboratories)

All antibodies were validated by their manufactures.

293, 293FT, SW1353

None of the cell lines were authenticated.

Cell lines were not tested for mycoplasma contamination.

No commonly misidentified line was used in this study.

C57BL6/J and ICR mice were purchased from Japan SLC (Shizuoka, Japan). Zfhx4 flox mice and Osterix flox were generated in
collaboration of our laboratory and RIKEN Center for Biosystems Dynamics Research, and deposited to RIKEN Center. CAG-Cre
transgenic mice were purchased from RIKEN BRC (Ibaraki, Japan).
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