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We analyzed multiple spatial transcriptomics datasets for spatial clustering, spatial transcriptomics data integration, and scRNA and spatial transcriptomics data
integration. Publicly available data were downloaded from the following websites or accession numbers:

1. LIBD human dorsolateral prefrontal cortex (Maynard et al. 2021)

Figures 2A, C, Figure 5F, Supplementary Figures S1, S7, S8, S14, and S15. The count matrix and spatial data can be downloaded from http://research.libd.org/
spatialLIBD/.

2. Mouse brain 10X data

Figure 4G, Supplementary Figures S2, S9, S10, and S11. The count matrix and spatial data can be downloaded from https://www.10xgenomics.com/resources/
datasets.

3. Mouse olfactory bulk Stereo-seq data (Chen et al. 2022)

Figures 2D-F. The count matrix and spatial data can be downloaded from https://drive.google.com/drive/folders/1RixFo9MdX3fpj_cmrZiRxlBdoD2DTep4.

4. Mouse hippocampus Slide-seqV2 data

Figures 2G-I. The count matrix and spatial data can be downloaded from https://portals.broadinstitute.org/single_cell/study/slide-seq-study.

5. Mouse embryo Stereo-seq data (Chen et al. 2022)

Figures 3A-G, Supplementary Figures S3 and S4. The count matrix and spatial data can be downloaded from https://db.cngb.org/stomics/mosta/.

6. Simulated data for predicting spatial distribution of scRNA-seq data

Figure 5A. The simulated data can be downloaded from https://github.com/QuKunLab/SpatialBenchmarking/tree/main/FigureData/Figure4.

7. Human lymph node data for deconvolution (Kleshchevnikov et al. 2022)

Figures 5B-E, Supplementary Figures S5 and S6. Both spatial transcriptomics and scRNA-seq data were obtained from Kleshchevnikov et al. 2022 and can be
downloaded from https://drive.google.com/drive/folders/1ns-EsWBu-SNrJ39j-q-AFIV5U-aXFwXf.

8. scRNA-seq reference data for mouse anterior brain deconvolution

Supplementary Figures S9-11. scRNA-seq data can be downloaded from https://portal.brain-map.org/atlases-and-data/rnaseq/mouse-whole-cortex-and-
hippocampus-10x.

9. scRNA-seq reference data for DLPFC 151673 slice deconvolution

Figure 5F, Supplementary Figures S7 and S8. scRNA-seq data can be downloaded from https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE144136.

10. Human breast cancer 10X data

Figure 6, Supplementary Figure S12. The count matrix and spatial data can be downloaded from https://www.10xgenomics.com/resources/datasets/human-breast-
cancer-block-a-section-1-1-standard-1-1-0. scRNA-seq data for deconvolution can be downloaded from database DISCO (https://www.immunesinglecell.org/).

The data used in this study has been uploaded to Zenodo and is freely available at: https://zenodo.org/record/6925603#.YuM5WXZBwuU. A summary of the
datasets is available in the Tables S1 and S2.

An open-source Python implementation of the GraphST toolkit is accessible at https://github.com/JinmiaoChenLab/GraphST.
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