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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

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

All data analyzed in this paper are available in raw form from their original authors.

1. The DLPFC dataset is accessible within the spatialL/BD package (http://spatial.libd.org/spatialLIBD).

2. The MouseBrain dataset and human breast cancer dataset is collected from the 10x Genomics website (https://support.10xgenomics.com/spatial-gene-
expression/datasets).

3. The human placental bed dataset can be downloaded from (https://www.ebi.ac.uk/biostudies/arrayexpress/studies/E-MTAB-12698)

4. The zebrafish melanoma dataset can be downloaded from (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE159709)

5. The Stereo-seq mouse olfactory bulb dataset can be downloaded from (https://github.com/JinmiaoChenlab/SEDR_analyses)

6. The Slide-seqV2 mouse hippocampus can be downloaded from (https://portals.broadinstitute.org/single_cell/study/slide-seq-study)

7. The slide-seqV2 mouse olfactory bulb dataset can be downloaded from (https://singlecell.broadinstitute.org/single_cell/study/SCP815/highly-sensitive-spatia-
transcriptomics-at-near-cellular-resolution-with-slide-seqv2#study-summary)

8. The STARmap mouse visual cortex dataset can be downloaded from (https://www.dropbox.com/sh/f7ebheru1lbz91s/AADm6D54GSEFXB1feRy6OSASa/
visual_1020/20180505_BY3_1kgenes?dl=0&subfolder_nav_tracking=1)

This study is based on analysis of publicly available spatial transcriptomic datasets. Direct data on sex and gender are not
applicable as the datasets do not include individual-level human participant data.

The research utilizes spatial transcriptomic data that is publicly available and does not contain personal identifiers or
demographic information related to race, ethnicity, or other socially relevant groupings.

This study does not involve direct collection of population characteristics as it is an analysis of pre-existing datasets. The
datasets used are publicly available and do not include individual-level data on human research participants.

Not applicable as this study did not involve the recruitment of human participants; it is an analysis of existing datasets.

Ethical oversight is not applicable to the analysis of the existing, publicly available datasets in this study. No new data from
human participants were collected.

No sample size calculation was performed. All data used in this manuscript were sourced from public repositories to demonstrate the
functionalities of STAIG. The DLPFC dataset was used to evaluate the accuracy of spatial domain recognition due to manual annotations. The
mouse brain dataset was used for broader validation and to showcase the integrate feature. Datasets from platforms such as Stereo-seq,
Slide-seqV2, and STARmap were utilized to assess performance across other platforms. The human placental bed dataset, due to partial
overlaps between slices, was used to demonstrate the integrate functionality. The human breast cancer dataset and the zebrafish melanoma
dataset were employed to evaluate STAIG's capability to identify spatial domains within the tumor microenvironment. These datasets validate
the effectiveness of our work from various platforms.

We performed quality control of spatial transcriptomic data based on the common used and pre-established criteria in this filed.

All Attempts at replication were successful and can be performed independently.

The allocation was random




