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Sample size
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Replication
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Raw single-cell RNA sequencing data and processed data can be accessed from the NCBI Gene Expression Omnibus database (accession code GSE178481). GRCh38
human reference genome was download from 10X genomics (https://support.10xgenomics.com/single-cell-gene-expression/software/downloads/). For the joint
alignment analysis with public ccRCC scRNA-seq data, we downloaded raw count matrix and cell annotation from European Genome-phenome Archive (EGA:
EGAS00001002171, EGAS00001002486, EGAS00001002325) and Single Cell Portal (https://singlecell.broadinstitute.org/single_cell/study/SCP1288/). 10X Visium
Spatial Transcriptomics (ST) data were download from GSE175540. For bulk RNAseq data, TCGA clear cell renal cell carcinoma (KIRC) cohort were downloaded from
the cBioPortal (https://www.cbioportal.org/study/clinicalData?id=kirc_tcga). The Checkmate 025 cohort data were obtained from David et.al 2020, Nature
medicine.

All 10 patients were male, age range 52-77. Tumor T-stage ranged from pT1a to pT3a and two cases of bone metastatic
ccRCC.

All patients underwent partial or radical nephrectomy for known or suspected renal cell carcinoma. Demographics reflect
local practice pattern/population and disease demographics. All participants were male with the ages between 52 and 77
years old, all of them are male patient. See Supplementary Data 1 for exact details.

Participants were recruited from within the urologic surgery practice at Massachusetts General Hospital in Boston. All
participants were planned for surgery for standard clinical indications. Informed consent was obtained prior to surgery. The
participants were recruited with the criteria if they had a known kidney tumor ranging from stages pT1a to PT3a to
investigate the cancer type at the primary stages. Two ccRCC bone metastatic patients included where recruited from the
Neurosurgery at Massachusetts General Hospital.

Mass General Brigham IRB oversight of protocol: MGH GU Oncology Tissue Bank (IRB Protocol No: 2003P000641). MGH
Neurosurgery (IRB approval number: 2017P000635/PHS).

Approving institute: Dana Farber Cancer institute and Partners Human Research Committee.

157,881 single-cells coming from 26 samples were included in this study. Sample sizes were chosen in a manner commensurate with similar
previous studies (Bi et al., 2021, and Brian et al., 2021).

We applied two general quality measures on raw gene-cell-barcode matrix for each cell: Total UMI > 700 and Scrublet scores < 0.4.

One sample was excluded in this study which was a sample collection from a patient diagnosed with another type of RCC, papillary renal cell
carcinoma. This sample represented a markedly different CNV profile which deviates from the main finding of our data which is focused on
clear cell renal cell carcinoma and the metastatic signature that predicts survival rather than a comparison between the different RCC.

Biological replicates from multiple patients were included in our data. Replication within single cell RNA sequencing is defined as recurrent
results in all patients. In this study we have 10 patients, hence 10 replicates of our results. We also confirm our methodological approach and
findings with literature of papers that also used single cell RNA sequencing on human RCC patients published in Cell, (Bi et al., 2021, and Brian
et al., 2021).

The patients with ccRCC were recruited randomly in this study.




