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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

All datasets are publicly available, and the access numbers or the downloaded websites are provided by the original publications.

1. The Satpathy et al. data used in this study is available in the Gene Expression Omnibus (GEO) dataset under accession code GSE129785 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE129785].

2. The Granja et al. data is available in the GEO dataset under accession code GSE139369 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE139369].

3.The 10X PBMCs data is available in the 10X genomics datasets. We downloaded the raw data under the Single Cell Multiome ATAC + Gene Expression category
named PBMC from a Healthy Donor – Granulocytes Removed Through Cell Sorting (10K) processed by Cell Ranger ARC 2.0.0 [https://www.10xgenomics.com/
resources/datasets/pbmc-from-a-healthy-donor-granulocytes-removed-through-cell-sorting-10-k-1-standard-2-0-0].

4.The FACS PBMCs data is available in the GEO dataset under accession code GSE123578 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE123578].

5.The Lareau et al. data is available in the GEO dataset under accession code GSE123581 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE123581].

6.The Cusanovich et al. data is available in the Mouse Atlas dataset under Downloads tab [https://atlas.gs.washington.edu/mouse-atac/data/].

The liftOver chain files to convert human genome build hg38 to hg19 data is available in the UCSC file server saved as hg38ToHg19.over.chain.gz [https://
hgdownload.cse.ucsc.edu/goldenpath/hg38/liftOver/] and the chain files to convert mouse genome build mm9 to mm10 data is available in the USCS file server
saved as mm9ToMm10.over.chain.gz [https://hgdownload.cse.ucsc.edu/goldenpath/mm9/liftOver/].

N/A. There's no sex or gender information in the data.

N/A. There's no population characteristics information in the data.

N/A. All data are public. We did not perform recruitment.

N/A.

We collected 6 high-quality scATAC-seq datasets, where 4 datasets from human PBMCs system and 2 dataset from mouse brain systems. In
human PBMCs datasets, there are 9 different individuals and in the mouse brain datasets, there are 4 different individuals. In human PBMCs
dataset, one dataset is obtained is from FACS-sorted technique which can serve as ground truth.

We select reference and target datasets from these individuals as reference and target to perform our celltyping prediction tasks. The task
design aims to mimic the real prediction scenarios and more details are provided in Supplementary Note 1.

No statistical method was used to predetermine sample size.

We first collected the raw data and then used ArchR to process them into gene scores. In ArchR, there are two quality control parameters
minTSS and minFrags as exclusion criteria to exclude low-quality cells. We set the two parameters according to the descriptions of original
dataset papers, which follows the standard procedure.

We directly collected the publicly available datasets and the replicates were decided by the original dataset papers.

As for the results reproducibility, we set the same random seed for python random package and tensorflow package. Therefore, we can
assure that our results are reproducible.




