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Supplementary materials and methods 
Single-cell RNA sequencing (scRNA-seq) data processing. We downloaded scRNA-seq profiles and other available data that provided by authors to next process. ScRNA-seq data was analyzed by the Seurat R package (version = 4.0.5) [1]. Besides otherwise stated, all parameters use the Default values. To exclude low-quality cells, we removed cells for which less than 200 genes were detected and over 15% mitochondrial gene count. For each cancer dataset, we normalize the filtered expression matrix by Seurat’s NormalizeData function. 2000 highly variable genes were identified by FindVariableFeatures function and used for subsequent principal component analysis. Cells were divided into multi-clusters by FindNeighbors function (dims = 1:30) and the FindClusters function. Clusters and genes expression was visualized using Uniform Manifold Approximation and Projection (UMAP) with RunUMAP function and FeaturePlot function. The cell types were identified using classic markers from previous study [2-5].
RNA-seq analysis and gene set enrichment analysis 
The raw sequencing data was aligned to the mouse genome reference sequence (GRCM39). R package edgeR (Version = 3.32.1) was used to conduct differential expression genes (DEGs) analysis. The Benjamini-Hochberg(BH) [https://doi.org/10.1111/j.2517-6161.1995.tb02031.x] method was used to calculate false discovery rate(FDR). It’s DEGs that FDR <= 0.05 and log2(Fold Change) >= 1. The enrichGO function from R package clusterProfiler (Version = 4.4.4) was used for gene set enrichment analysis.
[bookmark: _Hlk88121073]Clinical specimens. Samples from five patients with HCC (five men ranging in age from 46 to 63 years, all of whom had primary HCC tumors), five patients with colon cancer (four men and one woman ranging in age from 47 to 72 years), were obtained from Zhuhai People's Hospital Affiliated with Jinan University, Zhuhai, China. All samples were diagnostically confirmed by two pathologists.


















Supplementary table
Table S1. Primers used for the construction of molecular clones.
	Primer
	Sequence

	sgRNA-RIG-I-1 (F)
	CACCAAACAACAAGGGCCCAATGG

	sgRNA-RIG-I-1 (R)
	AAACCCATTGGGCCCTTGTTGTTT

	sgRNA-RIG-I-2 (F)
	CACCGGAACAAGTTCAGTGAACTG

	sgRNA-RIG-I-2 (R)
	AAACCAGTTCACTGAACTTGTTCC

	sgRNA-RIG-I-3 (F)
	CACCGATCAGAAATGATATCGGTT

	sgRNA-RIG-I-3 (R)
	AAACAACCGATATCATTTCTGATC

























Supplementary figures and figure legends
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Figure S1. Single cell sequencing data screening and verification the up-regulation RIG-I of CD8+ T cells infiltrated in TME. a, b Cluster analysis of cell populations in HNSCC and colon cancer, and expression levels of DDX58 gene in each subpopulation. c, d Relative expression levels of DDX58, PDCD1, TIGIT, CTLA-4 and TOX-associated exhausted genes in HNSCC (c) and colon cancer (d) in each subpopulation. e, f Relative expression levels of DDX58, IFIH1, DHX58, IPS-1 and STING in HNSCC (e) and colon cancer (f). g-i Multiple immunohistochemistry and statistics of human colon cancer specimens. White scale =50μm, Means ± SD, n= 5, two-tailed unpaired Student’s t-test (h and i), *P < 0.05.
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Figure S2. Rig-I knockout was shown to enhance the antitumor function of CD8+ T cells in spleen and lymph nodes in vitro. a The comparison of the spleen (left) and lymph nodes (right) in Rig-I+/+ and Rig-I-/- mice. b The spleen weight of Rig-I+/+ and Rig-I-/- mice. c-h Analysis of the ratio and mean fluorescence intensity of IFN-γ and granzyme-B secreted by CD8+ T cells in Rig-I+/+/Rig-I-/- spleen or lymph nodes after stimulation with PMA, ionomycin, and Golgi blockers in vitro by flow cytometry. i-l Analysis of the ratio and mean fluorescence intensity of IFN-γ secreted by CD8-T cells in Rig-I+/+/Rig-I-/- spleen or lymph nodes after stimulation with PMA, ionomycin, and Golgi blockers in vitro by flow cytometry. Means ± SD, n = 8, two-tailed unpaired Student’s t-test (b, d, e, f, h, i and l) or two-tailed Mann-Whitney U test (g, i and k), *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001, NS, not significant.
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Figure S3. Rig-I knockout was shown to enhance CD8+ T cell differentiation in spleen and lymph nodes in vitro. a-f Analysis of the development (including naive, memory, and effector cells) of CD8+T cells in Rig-I+/+/Rig-I-/- spleen (a-c) or lymph nodes (d-f)in vitro by flow cytometry. Means ± SEM, n = 8, lymph two-tailed unpaired Student’s t-test (a-c and g-j) or two-tailed Mann-Whitney U test (d-f), **P < 0.01, ***P < 0.001, ****P < 0.0001, NS, not significant.
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Figure S4. Rig-I knockout enhance the antitumor function of CD8+ T cells purified from the spleen in vitro. a Analysis of the IFN-γ, granzyme-B and the development (including naive, memory and effector cells) of CD8+ T or CD8- T cells purified from Rig-I+/+/Rig-I-/- spleen after stimulation with PMA, ionomycin and Golgi blockers in vitro by flow cytometry.
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Figure S5. Rig-I knockout enhanced antitumor function and differentiation of in the spleen of tumor-bearing mice. a The weight of spleens in Rig-I+/+ and Rig-I-/- mice with MC38 tumor. b, c Analysis of the IFN-γ (b) and the development (including naive, memory and effector cells) (c) of CD8+T cells from the spleen of MC38 tumor-bearing Rig-I+/+/Rig-I-/- mice after stimulation with PMA, ionomycin, and Golgi blockers in vitro by flow cytometry. d-f Analysis of the IFN-γ of CD8+T cells from the spleen of MC38-OVA tumor-bearing Rig-I+/+/Rig-I-/- mice after stimulation with PMA, ionomycin, and Golgi blockers in vitro by flow cytometry. Means ± SD, n = 6-9, two-tailed unpaired Student’s t-test (d, f, h, j and k) or two-tailed Mann-Whitney U test (a, c and g), *P<0.05, **P<0.01, ***P<0.001, NS, not significant.
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Figure S6. The up-regulation of Rig-I, induced by RA, resisted the anti-tumor function of CD8+ T cells by inhibiting AKT/glycolysis signaling pathway. a, b The level of RA in Hep1-6 and MC38 tumors was quantitatively determined by HPLC-MS/MS. c Expression of Rig-I in purified CD8+ T cells induced by RA at different concentrations. d-g After Rig-I+/+ and Rig-I-/- spleen cells were treated with RA at different concentrations, IFN-γ in CD4+ T and CD8+ T cells was detected by flow cytometry. h RIG-I knockout by CRISPR/CAS9 in human CD8+ T cells. i The expression of RIG-I, p-AKT (Thr308), AKT and Actin of CD8+ T cells from control and knockout RIG-I group were detected by Western blot. Means ± SEM, n= 4, two-way ANOVA test (d-g), *P < 0.01, NS, not significant.
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Figure S7. Establishment of tumor formation model of LCLs in immunodeficient B-NDG mice. a The morphology of LCLs under microscope-clump growth. b, c The expression of key molecules such as CD19, CD20 and CD39 on the surface of LCLs was detected by flow cytometry. d The expression of B cell marker CD79α and EBERs was detected by immunohistochemistry in LCLs tumor. Black scale =50μm.
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