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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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.

Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

N/A

N/A

N/A

N/A

The number of replicates are reported in the figure legends. Sample size was determined based on the variation of the standard error of the
mean (SEM), which is represented in the figures. At least three biological repeats were performed so that the SEM was within at least 10% of
the mean, the exact number of replicates are indicated in the figure legends.

No data were excluded from the analyses.

Each data point in enzymatic assay was measured in at least 3 independent experiments, the exact number of replicates are reported in the
figure legends.

No randomization is needed for the enzymatic assay as the assay do not have unknown covariates. For example, the comparison between WT
and mutants in enzymatic activity, there is no feasible unknown covariate that we can minimize by randomizing the experimental groups.

All the mutants were tested and analyzed blindly to avoid bias.




