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Data
Policy information about availability of data

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

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.

The raw data were deposited in the National Center for Biotechnology Information (NCBI) Sequence Read Archive database under accession code PRJNA831302
(https://www.ncbi.nlm.nih.gov/bioproject/PRJNA831302). All raw sequence data are also available in the China National GeneBank DataBase (CNGBdb) with the
accession number CNP0002932 (https://db.cngb.org/search/project/CNP0002932/).

N/A.

N/A.

N/A.

N/A.

Sample size is indicated on the Figure Legends. No statistical method was used to predetermine sample size. Sample size was chosen based on

our previous works (Zuo et al., Nature Methods, 2020; Zuo et al., Science, 2019; Zhou et al., Nature, 2019).

No data was excluded.

Independent biological replicates were sampled on different days since we selected mice of the same age for each experiments. All statistic
data are presented as mean ± standard error of the mean. All samples represent a minimum of two replicates. All attempts at replication were
successful.

Randomization was not used in this study. In all animal studies, mice were grouped by genotype and matched by age and sex.

Blinding of samples was not performed in this study since our samples had obvious phenotypes depending on the genotype and the results

were consistent.
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Materials & experimental systems

n/a Involved in the study

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

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

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

Cas9 (7A9-3A3) Mouse mAb (14697S, Cell Signaling Technology, 1:1000), HRP-conjugated Beta Actin (2D4H5) Monoclonal antibody
(HRP-66009, Proteintech, 1:5000), HRP-conjugated Affinipure Goat Anti-Mouse IgG(H+L) (SA00001-1, Proteintech, 1:5000)

Cas9 (7A9-3A3) Mouse mAb (14697S; Cell Signaling Technology) (Specificity were confirmed in this study and other studies (PMID:
32796846; PMID: 32843625; PMID: 33547076; PMID: 33662274; PMID: 33432198), by manufacturer (https://www.cellsignal.com/
products/primary-antibodies/cas9-7a9-3a3-mouse-mab/14697)).

HRP-conjugated Beta Actin (2D4H5) Monoclonal antibody (HRP-66009; Proteintech) (Specificity were confirmed in this study and
other studies (PMID: 33397955; PMID: 33859191; PMID: 34783310; PMID: 34522852), by manufacturer (https://www.ptgcn.com/
products/beta-Actin-Antibody-HRP-66009.htm)).

HRP-conjugated Affinipure Goat Anti-Mouse IgG(H+L) (SA00001-1; Proteintech) (Specificity were confirmed in this study and other
studies (PMID: 30962431; PMID: 27053551; PMID: 29931370; PMID: 29665050), by manufacturer (https://www.ptglab.com/
products/HRP-conjugated-Affinipure-Goat-Anti-Mouse-IgG-H-L-secondary-antibody.htm)).

In this study, we only used one cell line HEK293T for AAVs production, which was from the Cell bank of Shanghai Institute of
Biochemistry and Cell Biology, Chinese Academy of Sciences.

Cell lines were authenticated with STR profiling by supplier

Cells used in this study were free of mycoplasma contamination. Mycoplasma contamination was determined by PCR the

supernatant of HEK293T cells.

None of the cell lines used was listed in the database of ICLAC.

Two mouse strains were used for generation of the transgenic mice in the manuscript: C57BL/6J mice, female, 3-4 week-old; ICR
mice, females, 8 week-old. Transgenic mice of both sexes and various ages were used in this study. Detailed animal information for
each experiment can be found in methods.

Housing conditions were: 12-hour dark/light cycle lights on at 8 am, temperature 22 °C, humidity 30-70%.

No wild animals were used.

We performed body weight measurements disaggregated for sex because of the weight difference between males and females, as
described in methods.

No field-collected samples were used.

All animal procedures were reviewed and approved by the Life Sciences Ethics Committee of Agricultural Genomics Institute at
Shenzhen, Chinese Academy of Agricultural Sciences, and performed in compliance with all relevant ethical regulations.




