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Single-cell expression data can also be accessed from the NCBI Gene Expression Omnibus database (accession code GSE152048 [https://www.ncbi.nlm.nih.gov/geo/

query/acc.cgi?acc=GSE152048]). The transcriptional factors were retrieved from the differentially expressed genes based on the AnimalTFDB (v3.0) database
(http://bioinfo.life.hust.edu.cn/AnimalTFDB/#!/). The activation of the gene sets were retrieved from the MSigDB database (https://www.gsea-msigdb.org/gsea/
msigdb). The source data underlying Figs1e, 2d, 2e, 2g, 2h, 3a, 5b, 5e, 6d, 6e, 6g, 7f and Supplementary Figs 5a, 6b, 6c, 6g, 6h, 11c, 11d, 14a, 14b,14d, 14e, 15a,
15b, 15c, 16a, 16b, 16c are provided as a Source Data file. All the other data supporting the findings of this study are available within the article and its
supplementary information files without any restrictions or from the corresponding author upon reasonable request.

11 patients (8 primary osteoblastic osteosarcoma patients and 3 primary chondroblastic osteosarcoma patients) were randomly recruited for
the 10xGenomics scRNA-seq analysis, and no power calculation was done as the current study was an exploratory project. These patients
represented the most commonly identified osteosarcoma types in clinic. The circulating T cells from 4 independent donors (2 with higher
tumor TIGIT+ T cells infiltration and 2 with lower tumor TIGIT+ T cells infiltration) were randomly collected to test the cellular cytotoxic
activities for T cells under the blockage of TIGIT.

We applied pre-established quality assessment and data excluded criteria on raw gene matrix data for the single cells: (1) cells were assigned
as the potential doublets based on the DoubletFinder algorithm; (2) cells with detected genes less than 300, and (3) cells with the
mitochondrial genes over 10% of the total counts.

As the expected cellular numbers were collected from the scRNA-seq data based on the 10x Genomics platform, the scRNA-seq for each
patients was not repeatedly performed. The cellular cytotoxicity assays were repeated for 3 times and similar results were obtained.

As the patients were not deemed to receive any specific intervention treatments by groups, the patients were not randomly assigned into
groups. All the patients in the current study were recruited randomly.

As the study was not an intervention study, the blinding is not necessary for the current this study. The aim of the current study was to
evaluate the tumor cellular heterogeneity and tumor micro-environment of the osteosarcoma leisions.




