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selected with 5% FDR threshold (Benjamin-Hochberg adjustment) and the log2 Folder Change more than 1 (log2 FC > 1).

The single-cell spatial dataset of NanoString CosMx SMI contains 20 FOVs, which is profiled by the CosMx SMI on Formalin-Fixed Paraffin-Embedded (FFPE) samples
of the non-small-cell lung cancer (NSCLC) tissue. The dataset (Lung-9-1) and other lung cancer slices are available from https://nanostring.com/products/cosmx-
spatial-molecular-imager/nsclc-ffpe-dataset/. We used the Vizgen MERFISH Mouse Liver Map dataset that contains a MERFISH measurement of a 347 gene panel.
Sample L1R1 (liver 1, replicate 1) was used and downloaded from https://info.vizgen.com/mouse-liver-data?submissionGuid=da03b470-e111-425a-
b6d2-16d34342f4fe , which includes the list of detected transcripts, gene counts per cell matrix, additional spatial cell metadata, cell boundary polygons, and DAPI
images. The human dorsolateral prefrontal cortex (DLPFC) 10x Genomics Visium datasets consists of 12 samples. Each of the sample is manually annotated with up
to six cortical layers and white matter. Transcriptomics data and hematoxylin and eosin (H&E) images of corresponding tissue sections are downloaded from http://
research.libd.org/spatialLIBD/. Source data are provided with this paper.

The datasets analyzed in this paper do not contain sex information.

N/A

N/A

N/A

We included 8 lung cancer single-cell spatial data profiled by Nanostring CosMx SMI. The other 12 DLPFC slices were included in our study.
Comprehensive benchmarking on those datasets shows the out-performance of SiGra than the other methods.

No data were excluded from the analyses.

Data and findings were reproducible by re-running the analysis.

The patients in this study was not based on randomization.

Blinding was not relevant to this study.




