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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
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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.
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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

This study made use of publicly available datasets. The human DLPFC samples are available at http://spatial.libd.org/spatialLIBD/. ST data is available at https://
github.com/almaan/her2st. Slide-Seq data is available at Broad Institute’s single-cell repository (https://singlecell.broadinstitute.org/single_cell/) with ID SCP354.
Slide-seq V2 data is available at Broad Institute’s single-cell repository (https://singlecell.broadinstitute.org/single_cell/) with ID SCP815. The scRNA-seq reference
data used in this study are all publicly available, including GSE104276 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE104276] for human prefrontal
cortex data; http://dropviz.org for mouse cerebellum and hippocampus data; and GSE114725 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE114725]
for human breast tumor data.

The databases we used include:

Molecular Signatures Database (https://www.gsea-msigdb.org/gsea/msigdb)

Mouse Genome Database (http://www.informatics.jax.org)

Allen Brain Atlas (https://www.brain-map.org)

N/A

N/A

N/A

N/A

No sample size calculation was performed. SpatialPCA was evaluated across four publicly available spatially resolved transcriptomics datasets
in real data applications, including 12 sample sections in the DLPFC dataset; one mouse cerebellum data from Slide-seq dataset; one mouse
hippocampus data from Slide-seq V2 dataset; and one human breast cancer data from 10X ST dataset.

Following standard practice, we retained genes with non-zero expression level on at least 20 locations and retained locations with non-zero
expression for at least 20 genes for analysis, in order to avoid false positives.

We did not perform replication. Instead, we cross-validate the findings of the present study by comparing to other published molecular

biology results.

Randomization is not relevant to this study because each sample or slide was analyzed separately.

Blinding is not relevant to our study because we don't compare any case/control groups.




