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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.

1. The paired PBMC data are available at https://www.10xgenomics.com/cn/resources/datasets/pbmc-from-a-healthy-donor-granulocytes-removed-through-cell-
sorting-10-k-1-standard-2-0-0.

2. The microfluidics PBMC data are available at https://github.com/liulab-dfci/MAESTRO/tree/master/data.

3. The mouse spleen data are available at https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-6714.

4. The MERFISH data are available at https://datadryad.org/stash/dataset/doi:10.5061/dryad.8t8s248. The matched scRNA data are available at GSE113576.

5. The synthetic STARmap data are available at https://github.com/QuKunLab/SpatialBenchmarking/tree/main/FigureData/Figure4/Dataset10_STARmap/
Simulated_STARmap.

5. The spatial data (10x Visium) of mouse brain are available at https://satijalab.org/seurat/articles/spatial_vignette.html. The matched scRNA data are available at
https://marcelosua.github.io.

6. The spatial data (10x Visium) of breast cancer are available at https://www.10xgenomics.com/cn/resources/datasets/human-breast-cancer-ductal-carcinoma-in-
situ-invasive-carcinoma-ffpe-1-standard-1-3-0. The matched scRNA data are available at https://singlecell.broadinstitute.org/single_cell/study/SCP1039/a-single-
cell-and-spatially-resolved-atlas-of-human-breast-cancers#study-download.

8. The spatial and matched scRNA data of PDAC are available at GSE111672.

9. The PBMC CITE-seq data are available at https://satijalab.org/seurat.

10. The SNARE-seq data are available at GSE126074.
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We applied uniPort to eight datasets, including three scATAC and scRNA datasets, one high-plex RNA imaging-based MERFISH dataset, and
four barcoding-based spatial datasets. Therefore, it is sufficient to demonstrate the functionalities of uniPort.

Standard filtering procedures were performed to exclude low-quality cells and low-count genes.

We independently tested on benchmarking datasets. All results were replicable by running our algorithm.

Complete randomization was performed for allocating groups.

Our study does not involve group allocation that requires blinding.




