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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

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.

All data supporting the findings of this study are available within the article and its Supplementary Information files or from the corresponding authors on
reasonable request.
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Sample sizes were not chosen based on statistical method. Samples sized was chosen as large as possible to be sufficient to obtain statistics

(n= 3-15). For in vitro experiments, samples were prepared and measured at least thrice. For in vivo experiments, each group has at least 3
biologically independent mice. All data are reported as mean ± standard deviation (SD) from at least three independent runs. Statistical
significance was determined by a two-tailed Student’s t-test, with a p-value of less than 0.05 considered significant.

Fig.1b n=5, Fig.1c n=5, Fig.1j n=4, Fig.1k n=5, Fig.1m n=3, Fig.2b n=5, Fig.2d,e n=15, Fig.2k n=4, Fig.3b n=10, Fig.3c n=5, Fig.3f n=4, Fig.5b n=3,
Fig.5c n=3, Fig.5d n=3, Fig.5g n=3, Fig.6c n=4, Fig.6d n=10, Fig.6e n=3, Fig.6f n=3, Fig.6g n=3, Fig.6h n=3, Fig.6j n=3, Fig.S6a,d,g n=10,
Fig.S6b,e,g,h n=4, Fig.S7b,d,e n=10, Fig.S7g,h n=4, Fig.S11a-c n=3, Fig.S11a-c n=3, Fig.S11e n=5, Fig.S31a-c n=3, Fig.S31d-i n=4, Fig.S32a,b n=3,

Fig.S33a,b n=3, Fig.S34a,c,d n=3, Fig.S35a n=3, Fig.S36a,c,e n=3, Fig.S37a,b,d n=3, Fig.S38b n=3, Fig.S39 n=3, Fig.S40 n=3, Fig.S41 n=3, Fig.S43
n=3, Fig.S45 n=3, Fig.S47a,c n=4, Fig.S47b n=5, Fig.S49 n=3, Fig.S50 n=3, Fig.S51b n=3.

No data was excluded.

Every experiment at replication was successful. All experiments were performed a minimum of three replicates in independent experiments

with similar results.

Randomly grouped

The investigators were blinded to group allocation during data collection and analysis.




