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[image: ] Fig. S1 VSIG2 exhibits structural homology with B7 family members and displays immune-cell-specific and expression patterns.
a, Multiple sequence alignment of the extracellular domain of mVSIG2 and several known B7 and BTN family members. Identical amino acids are shaded in blue, while those with strong homology are shaded in light blue.  Conserved cysteine residues are labeled with an asterisk (*). b, Homology and similarity statistics of the hVSIG2 extracellular structural domain compared to known B7 and BTN family members. c, Protein sequence alignment of mVSIG2 and hVSIG2, with predicted IgV-like, IgC-like, and transmembrane (TM) domains for mVSIG2 indicated. d, Phylogenic tree based on the extracellular region. e, Comparison of the extracellular structure of human VSIG2 (hVSIG2) with that of human PD-L1 (hPD-L1) and mouse VSIG2 (mVSIG2). The extracellular structure of VSIG2 was modeled using the SWISS-MODEL online platform, and hPD-L1's structure was obtained from the Protein Data Bank (PDB). f, Representative flow cytometry plots display the Co-expression of mVSIG2 and mPD-L1 on APCs (n =3 independent experiments). g, mVSIG2 mRNA expression levels in different tissues (Lane 1: marker; 2: stomach; 3: colon; 4: pancreas; 5: thymus; 6: intestine; 7: spleen; 8: spinal cord; 9: liver) were analyzed by RT-PCR. h, Quantitative RT-PCR (qRT-PCR) was used to determine relative mVSIG2 mRNA expression, normalized to GAPDH. 
[bookmark: _Hlk214826200][image: ] Fig. S2 Expression of VSIG2 in 33 types of tumor tissues with corresponding normal tissues. 
To assess the tumor relevance of VSIG2, this study integrated TCGA and GTEx databases to perform a pan-cancer analysis of 33 malignancies, and immunohistochemistry (IHC) was used to detect VSIG2 expression in clinical tumor and adjacent normal tissue samples. a, Bioinformatics analysis of the expression distribution of the VSIG2 gene in 33 tumor tissues and normal tissues. b, Bioinformatics analysis of the expression profiles of VSIG2 and classical immune checkpoint molecules PD-L1, CD47, and B2M in 33 tumors. c, The expression levels of VSIG2 in esophageal, stomach, colon, liver, and pancreas tumor tissues, *p < 0.05, **p < 0.01, ***p < 0.001, asterisks (*) stand for significance levels. d, Determination of hVSIG2 protein expression in human normal and cancer tissues by immunohistochemistry with an anti-VSIG2 mAb or isotype antibody. e, Statistical analysis of the expression levels of VSIG2 on tumor tissues. The data were presented as relative expression levels of VSIG2 on tumor tissues versus relative normal tissues (each group was normalized with isotype Ab first, n =4 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-sided Student’s t test. Source data are provided as a Source Data file.
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Fig. S3 Process and identification of purified mVSIG2-Ig and hVSIG2-Ig proteins and the effects of VSIG2 protein on T cell activation in vitro.
a, Schematic diagram analysing the effect of hVSIG2-Ig on T cell function in human peripheral blood. Human peripheral blood lymphocytes were cultured with anti-CD3 (1 μg/ml) and anti-CD28 (0.5 μg/ml) antibodies in the presence of graded doses of hVSIG2-Ig (1600 ng/ml, 3200 ng/ml, and 6400 ng/ml) or equimolar amounts of control Ig for 24 or 72 hours. b, Gel and protein blot showing purified mVSIG2-Ig and hVSIG2-Ig proteins; includes Coomassie blue-stained mVSIG2-Ig and hVSIG2-Ig SDS-PAGE, anti-IgG2a antibody Western protein blot, anti-VSIG2 antibody Western protein blot. c, Representative flow cytometric analysis of CD69 expression in CD4+ and CD8+ T cells, and (d) statistical analysis of T cell activation (n =3 independent experiments). e, Representative flow cytometric analysis of CFSE distribution in CD4+ and CD8+ T cells, and (f) statistical analysis of T cell proliferation (n =3 independent experiments). g, Splenic cells from C57BL/6 mice were cultured with anti-CD3 (1 μg/ml) and anti-CD28 (0.5 μg/ml) antibodies in the presence of graded doses of hVSIG2-His or hPD-L1-His (1600ng/ml, 3200ng/ml and 6400 ng/ml) for 24 hours. Flow cytometric analysis of CD69 distribution of CD4+ and CD8+T cells, and (h) statistical analysis of T cell activation (n =3 independent experiments). i, Human peripheral blood and obtaining lymphocytes were cultured with anti-CD3 (1 μg/ml) and anti-CD28 (0.5 μg/ml) antibodies in the presence of graded doses of hVSIG2 or hPD-L1 (1600ng/ml, 3200ng/ml and 6400 ng/ml) for 24 hours. Flow cytometric analysis of CD69 distribution of CD4+ and CD8+T cells, and (j) statistical analysis of T cell activation (n =3 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey’s test. Source data are provided as a Source Data file.


[bookmark: _Hlk214268388][image: ]Fig. S4 Identification of VSIG2 knockout mice.
VSIG2 knockout mice were bred for eight generations, resulting in stable knockout offspring. a, Gene sequencing of VSIG2 knockout mice to confirm the knockout location. b, Single-cell suspensions were prepared and analyzed by flow cytometry to assess VSIG2 expression on various immune cell types in both resting and activated states, including CD4+ T cells, CD8+ T cells, CD19+ B cells, CD45R+ B cells, CD11c+ dendritic cells, F4/80+ macrophages, and CD11b+ monocytes, and (c) statistical analysis of VSIG2 expression on various immune cell types (n =3 independent experiments).d, Agarose gel electrophoresis of mouse tail PCR for VSIG2 knockout verification. e, Q-PCR detection of liver, pancreas, colon, lung, spinal cord, and spleen tissues from mice identified as homozygous for VSIG2 knockout. Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey’s test (c). Source data are provided as a Source Data file.
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Fig. S5 The expression pattern of the putative VSIG2 receptor.
Splenocytes from C57BL/6 mice were freshly harvested. Resting and activated T cells, monocytes, macrophages, dendritic cells (DCs), and B cells were prepared as described in Figure1. The resting and activated immune cells were stained with biotinylated mVSIG2-Ig or control Ig, followed by streptavidin-PE, and additionally with antibodies targeting CD4, CD8, CD11b, F4/80, CD11c, B220, or CD19 to identify immune cell populations. a, Representative flow cytometric profiles and (b) statistical analysis illustrating the binding of mVSIG2-Ig or control Ig to freshly harvested and activated immune cells (n =3 independent experiments). c, HEK-293 cells were transfected with expression vectors containing the genes for hCD28, hCTLA-4, hPD-1, hBTLA, hVISTA, and hICOS. Cells stably expressing each gene were screened. The transfected cells, along with wild-type HEK-293 cells, were stained with antibodies against the respective hCD28, hCTLA-4, hPD-1, hBTLA, hVISTA, and hICOS proteins. Representative flow cytometric profiles show the expression of each receptor (n =3 independent experiments). d, hCD28, hCTLA-4, hPD-1, hBTLA, hVISTA, and hICOS gene-transfected HEK-293 cells were incubated with biotinylated hVSIG2-Ig or control Ig, followed by streptavidin-PE. Representative flow cytometric profiles depict the binding of hVSIG2-Ig or control Ig protein to the transfected cells (n =3 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey's test. Source data are provided as a Source Data file. 
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Fig. S6 Identification of the optimal concentration of Anti-Nectin-2 antibody to block mVSIG2-Ig suppression of T cell function.
CD3⁺ T cells were isolated by magnetic bead sorting and preincubated with different concentrations of anti-Nectin-2 antibody (1, 2, 5, 10 μg/ml). Cells were then cultured in 96-well plates pre-coated with anti-CD3/CD28 (1 μg/ml/0.5 μg/ml) and 6400 ng/ml hVSIG2-Ig or Control Ig for 24 hours and then for 72 hours. a, Representative flow cytometric analysis of CD69 and CD25 expression in CD4+ and CD8+ T cells, and (b) statistical analysis of T cell activation (n =3 independent experiments). c, Representative flow cytometric analysis of CFSE dilution in CD4+ and CD8+ T cells, and (d) statistical analysis of T cell proliferation (n =3 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey's test. Source data are provided as a Source Data file. 
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[bookmark: _Hlk214436932]Fig. S7 RNA-Seq and DIA proteome analysis of CD4+ T cells. 
Purified CD4+ T cells were isolated from splenocytes of C57BL/6 mice using magnetic bead sorting. Cells were then plated on anti-CD3 antibody (1 μg/ml) and anti-CD28 (0.5 μg/ml) antibodies pre-coated plates and incubated for 24 hours in the presence of hVSIG2-Ig (6400 ng/ml) or an equimolar concentration of control Ig. After incubation, the cells were harvested for RNA-Seq and DIA proteomic sequencing (n =3 independent experiments). a, Volcano plot of differentially expressed genes. b, Volcano plot of differentially expressed proteins. c, Venn diagram showing overlap between differentially expressed genes and proteins. d, Venn diagrams of genes and proteins up- and down-regulated in 52 genes respectively. e, GO enrichment analysis of the 52 differentially expressed molecules. f, KEGG enrichment analysis of the 52 differentially expressed molecules. g, Clustered heatmap displaying consistent expression trends of the 52 differentially expressed molecules at both the transcriptomic and proteomic levels. h, Protein-protein interaction (PPI) network of the 52 differentially expressed molecules. i, Western blot analysis of CD4+ T cells treated with hVSIG2-Ig or equimolar control Ig for 24 hours in the activated state, and for 24 hours in PBS in the resting state. Lysates were probed with antibodies against GBP2, IRF1, and GAPDH. j, Real-time qPCR analysis of GBP2 and IRF1 mRNA levels. Data are presented as mean ± SD. p values derived from One-way ANOVA analysis followed by Tukey’s multiple comparisons test. Source data are provided as a Source Data file.
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Fig. S8 VSIG2 regulates T cell activation via the GBP2 signaling pathway.
CD4⁺ T cells were isolated from spleens of VSIG2⁻/⁻ and wild-type C57BL/6 mice and stimulated with anti-CD3 (1 μg/ml) and anti-CD28 (0.5 μg/ml) antibodies in the presence or absence of hVSIG2-Ig (6.4 μg/ml) for 24 hours. a, Immunofluorescence analysis of GBP2 expression in wild-type CD4⁺ T cells under resting, activated, and hVSIG2-Ig-treated conditions after 24 hours of culture (n =3 independent experiments). b, Western blot analysis of GBP2, p-STAT1, IRF1, and CD69 expression in CD4⁺ T cells from VSIG2⁻/⁻ and wild-type mice under resting and activated conditions after 24 hours of culture, with (c) quantitative densitometric analysis (n =3 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey’s test. Source data are provided as a Source Data file. 
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Fig. S9 hVSIG2-Ig alleviates experimental autoimmune encephalomyelitis (EAE) severity in mice. 
a, Representative flow cytometry plots and quantification of CD4⁺ and CD8⁺ T cell percentages in mouse spleens (n = 6 mice). b, Representative flow cytometric analysis of CD69, CD25, CD40L expression in mouse spleens CD4⁺ and CD8⁺ T cells, with statistical analysis of T cell activation (n = 6 mice). c, Flow cytometry analysis and quantification of CD44lo CD62Lhi naïve and CD44hi CD62Llo effector memory CD4⁺ and CD8⁺ T cells in splenocytes (n = 6 mice). d, Representative plots and statistical analysis of CD4⁺Ki67⁺ and CD8⁺Ki67⁺ T cell percentages in mouse spleens (n = 6 mice). e, Flow cytometry analysis and quantification of CD45⁺CD4⁺CD25⁺FoxP3⁺ and CD45⁺CD4⁺FoxP3⁺ regulatory T cells (Tregs) in splenocytes (n = 6 mice). g, Flow cytometry analysis and statistical results of TNF-α expression in F4/80⁺ macrophages (n = 6 mice). h, In vitro stimulation of splenocytes with graded doses of MOG₃₅‒₅₅ for 72 hours, followed by flow cytometry analysis of TNF-α, IFN-γ, IL-4, and IL-17A production in CD4⁺ T cells (n =3 independent experiments). i, CFSE-labeled splenocytes were stimulated with graded doses of MOG₃₅‒₅₅ in vitro, and CFSE dilution was analyzed after 72 hours to assess CD4⁺ T cell proliferation (n =3 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey’s test. Source data are provided as a Source Data file.
[image: ]Fig. S10 VSIG2 deficiency enhances TCR-mediated T cell activation, proliferation, and proinflammatory cytokine secretion.
a, H&E and LFB staining of spinal cord sections from wild-type and VSIG2⁻/⁻ mice (n = 6 mice).
b, Representative flow cytometry analysis of CD69, CD25, and CD40L expression in resting and activated CD4⁺ and CD8⁺ T cells from wild-type and VSIG2⁻/⁻ mouse splenocytes, with (c) quantitative analysis of T cell activation markers (n = 3 independent experiments). d, Representative flow cytometry analysis of CFSE dilution in resting and activated CD4⁺ and CD8⁺ T cells from wild-type and VSIG2⁻/⁻ mouse splenocytes, with (e) quantitative analysis of T cell proliferation (n = 6 independent experiments). f, Cytokine microsphere array (CBA) analysis of TNF-α, IFN-γ, IL-17A, IL-2, and IL-4 in serum from wild-type and VSIG2⁻/⁻ mice (n = 3 independent experiments). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey’s test. Source data are provided as a Source Data file.
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Fig. S11 VSIG2 deficiency exacerbates EAE severity. 
a, Representative flow cytometric analysis of CD69, CD25, CD40L expression in mouse spleen CD4⁺ and CD8⁺ T cells, with statistical analysis of T cell activation (n = 6 mice). b, Representative flow cytometry analysis of Ki67 expression in mouse spleen CD4⁺ and CD8⁺ T cells, with statistical analysis of T cell proliferation (n = 6 mice). c, Flow cytometry analysis and quantification of CD4⁺CD25⁺FoxP3⁺ andCD4⁺FoxP3⁺ regulatory T cells (Tregs) in splenocytes (n = 6 mice). d, Intracellular cytokine staining and statistical analysis of TNF-α, IFN-γ, IL-17A, and IL-4 in CD4⁺ T cells in mouse spleen (n = 6 mice). Data are presented as mean ± SD. p values derived from One-way ANOVA analysis followed by Tukey’s multiple comparisons test. Source data are provided as a Source Data file. 
[image: ]Fig. S12 hVSIG2-Ig protein exhibits in vivo safety in mice.
C57BL/6 mice received intraperitoneal injections of 25 μg hVSIG2-Ig every other day (three total injections) before tissue harvest. HE staining of liver, heart, spleen, lung, and kidney tissues was performed to assess pathological changes compared to untreated controls (n = 3 mice). 
[image: ]Fig. S13 Bioinformatics analysis of VSIG2 in pan-cancer prognosis and pancreatic cancer single-cell sequencing.
a, Prognostic significance of VSIG2 across 33 tumor types, demonstrating its correlation with PAAD patient survival outcomes. b, Single-cell RNA sequencing analysis of VSIG2 expression in pancreatic cancer, showing its distribution across tumor microenvironment cell types.
[image: ]Fig. S14 VSIG2 VHH antibody screening, production and functional validation.
[bookmark: _Hlk199511132]a, Schematic workflow of the screening process for bioinformatics analysis of VSIG2 VHH antibody sequences. b, Coomassie-stained SDS-PAGE gel showing purified anti-VSIG2 VHH antibody （VHH 23835; VHH75315） c, Western blot analysis using anti-IgG2a antibody to confirm VHH antibody. d, Representative flow cytometric analysis of CD69 and CD25 expression in CD4⁺ and CD8⁺ T cells neutralised by different concentrations of anti-VSIG2 VHH antibody (5, 10, 15, 20ug/ml) and hVSIG2-Ig (6400 ng/ml) and (e) statistical analysis of T cell activation (n = 3 independent experiments). f, Representative flow cytometric analysis of ki67 expression in CD4⁺ and CD8⁺ T cells neutralised by different concentrations of anti-VSIG2 VHH antibody (5, 10, 15, 20ug/ml) and hVSIG2-Ig (6400 ng/ml) and (g) statistical analysis of T cell activation (n = 3 independent experiments). Data are presented as mean ± SD. p values derived from One-way ANOVA analysis followed by Tukey’s multiple comparisons test. Source data are provided as a Source Data file. 
[image: ]Fig. S15 VSIG2 knockdown in Pan02 cells suppresses pancreatic cancer progression.
C57BL/6 mice were subcutaneously inoculated with 1×10⁶ WT or VSIG2-kd Pan02 cells. Tumor growth was monitored daily by caliper measurements, and tumors/spleens were harvested on day 15 for analysis. a, Representative images of tumors from three groups (n = 9 mice). b, Tumor volume kinetics over time in the three groups (n = 9 mice). c, Comparison of tumor volume at day 12 (n = 9 mice). d, Tumor weight comparison across groups (n = 9 mice). e, Immunofluorescence staining of tumor sections (CD4: green, CD8: red) (n = 6 mice). f, Representative flow cytometry plots of the percentage of CD45⁺ cells in tumor tissues, and (g) quantitative analysis (n = 9 mice). h, Percentages of CD45⁺CD4⁺CD69⁺ T cells in tumor tissues, with (i) statistical analysis (n = 9 mice). j, Percentages of CD45⁺CD4⁺Ki67⁺ T cells in tumor tissues, with (k) statistical analysis (n = 9 mice). l, Flow cytometry analysis and quantification of CD45⁺CD4⁺CD25⁺FoxP3⁺ and CD45⁺CD4⁺FoxP3⁺ regulatory T cells (Tregs) in splenocytes (n = 9 mice). n, Flow cytometry analysis of TNF-α, IFN-γ, IL-17A, and IL-4 production by CD4⁺ T cells in tumor tissues, with (o) quantitative analysis (n = 9 mice). Data are presented as mean ± SD P values were determined by one-way ANOVA with Tukey’s post-hoc test. Source data are provided as a Source Data file.
[image: ]Fig. S16 Deficiency of VSIG2 in mice inhibits pancreatic cancer progression.
C57BL/6 wild-type (WT) and VSIG2⁻/⁻ mice were subcutaneously inoculated with 1×10⁶ Pan02 murine pancreatic cancer cells. Tumor growth was monitored daily by caliper measurements, and tumors/spleens were harvested on day 12 for analysis. a, Representative images of tumors from both groups (n = 9 mice). b, Tumor volume over time in WT and VSIG2⁻/⁻ mice (n = 9 mice). c, Comparison of tumor volume at day 12 (n = 9 mice). d, Tumor weight comparison between groups (n = 9 mice). e, H&E staining of tumor sections from both groups (n = 6 mice). f, Representative flow cytometry plots of CD4⁺Ki67⁺ and CD8⁺Ki67⁺ T cell frequencies in tumor tissues, with (g) quantitative analysis (n = 9 mice). h, Flow cytometry analysis and quantification of CD45⁺CD4⁺CD25⁺FoxP3⁺ and CD45⁺CD4⁺FoxP3⁺ regulatory T cells (Tregs) in splenocytes (n = 9 mice). j, Flow cytometry analysis of TNF-α, IFN-γ, IL-17A, and IL-4 production by CD4⁺ T cells in tumor tissues, with k quantitative analysis (n = 9 mice). l, Representative flow cytometry plots of CD4⁺CD69⁺ and CD8⁺CD69⁺ T cells in spleens, with (m) statistical comparisons (n = 9 mice). n, Flow cytometry analysis of CD44loCD62Lhi naïve and CD44hiCD62Llo effector memory CD4⁺ and CD8⁺ T cells in splenocytes, with (o) quantitative analysis (n = 9 mice). p, Representative flow cytometry plots of CD4⁺Ki67⁺ and CD8⁺Ki67⁺ T cells in spleens, with (q) statistical analysis (n = 9 mice). r, Percentages of CD4⁺CD25⁺FoxP3⁺ Tregs in spleens, with (s) statistical analysis (n = 9 mice). Data are presented as mean ± SD. Statistical significance was assessed by two-sided Student’s t test. Source data are provided as a Source Data file. [image: ]
Fig. S17 Effect of hVSIG2-Ig on T cell apoptosis/death.
C57BL/6 mouse splenocytes were cultured on pre-coated plates for three days. The plates were coated with PBS, anti-CD3/CD28 antibodies (1 μg/ml and 0.5 μg/ml) or escalating doses of hVSIG2-Ig (1.6 μg/ml, 3.2 μg/ml and 6.4 μg/ml). Jurkat cells with lentiviral Nectin2 knockdown were cultured on plates coated with PBS, anti-CD3/CD28 antibodies (1 μg/ml/0.5 μg/ml) or 6.4 μg/ml of hVSIG2-Ig for 3 days (n =3 independent experiments). a, Flow cytometry analysis of the effect of hVSIG2-Ig on apoptosis/death of primary T cells in mouse spleen: representative flow cytometric plots and quantitative statistical results (showing the proportion of apoptotic/dead cells in different treatment groups) (n =3 independent experiments). b, Flow cytometry analysis of the effect of hVSIG2-Ig on apoptosis/death of Jurkat cells: representative flow cytometric plots and quantitative statistical results (showing the proportion of apoptotic/dead cells in different treatment groups). Data are presented as mean ± SD. Statistical significance was assessed by two-way ANOVA with Tukey's test. Source data are provided as a Source Data file.
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Fig. S18 Schematic diagram of the regulation of T cell responses by the interaction between VSIG2 and Nectin-2
This schematic illustrates the regulatory mechanism of T cell responses mediated by the interaction between the coinhibitory ligand VSIG2 on antigen-presenting cells and the receptor Nectin-2 on T cells. a, Binding of VSIG2 to Nectin-2 inhibits the STAT1-IRF1-GBP2 signaling axis, leading to the down-regulation of GBP2 and pro-inflammatory cytokine expression, and ultimately inhibiting T-cell activation, proliferation and cytokine secretion. b, in autoimmune diseases (EAE), VSIG2 inhibits TCR-mediated T-cell activation, induces immune tolerance, and thus attenuates the neuroinflammatory responses in EAE mice. c, in pancreatic cancer, anti-VSIG2 antibody activates T cell function and promotes immune surveillance, thereby inhibiting tumor progression. 

[bookmark: OLE_LINK2][bookmark: _Hlk208582994]Table S1. The accession numbers and CD numbers for the mouse molecules used for the alignment in Figure 1
	 Name of molecule 
	CD number 
	Accession number 

	VSIG2
	N/A 
	NP_065264 

	PD-L1 
	CD274 
	NP_068693 

	PD-L2 
	CD273 
	NP_067371 

	B7-1 
	CD80 
	NP_033985 

	B7-2 
	CD86 
	NP_062261 

	B7-H2 
	CD275 
	NP_056605 

	B7-H3 
	CD276 
	NP_598744 

	B7-H4 
	N/A 
	NP_848709 

	BTN1A1 
	N/A 
	NP_038511 

	BTN2A2 
	N/A 
	NP_787952 

	ICOSL
	N/A
	NP_056605

	ERMAP
	N/A
	NP_061008



[bookmark: _Hlk214439764]
Table S2. List of antibodies used
Purified anti-mouse CD3 antibody (BioLegend, Cat#: 100202, Clone: 17A2, 1:1000)
Purified anti-mouse CD28 antibody (BioLegend, Cat#: 104002, Clone: 37.51, 1:1000)
anti-mouse CD3-PE (BioLegend, Cat#: 100205, Clone: 17A2, 1:100)
anti-mouse CP3-APC (BioLegend, Cat#: 100236, Clone: 17A2, 1:100)
anti-mouse CD4-PERCP (BioLegend, Cat#: 100538, Clone: RM4-5, 1:100)
anti-mouse CD4-PE (BioLegend, Cat#: 100408, Clone: GK1.5, 1:100)
anti-human CD4-APC (BioLegend, Cat#: 300514, Clone: RPA-14, 1:100)
anti-mouse CD4-APC (BioLegend, Cat#: 100412, Clone: GK1.5, 1:100)
anti-mouse CP8a-PE (BioLegend, Cat#: 100707, Clone: 53-6.7, 1:100)
anti-mouse CD8a-FITC (BioLegend, Cat#: 100705, Clone: 53-6.7, 1:100)
anti-mouse CD8a-Perc/CYANINE5.5 (BioLegend, Cat#: 100734, Clone: 53-6.7, 1:100)
anti-mouse CD8a-APC/CYANINE7 (BioLegend, Cat#: 100714, Clone: 53-6.7, 1:100)
anti-mouse CD8a-APC (BioLegend, Cat#: 100712, Clone: 53-6.7, 1:100)
anti- human CD8a-FITC (BioLegend, Cat#: 200406, Clone: HIT8a, 1:100)
anti-mouse CD11b-PE (BioLegend, Cat#: 101208, Clone: M1/70, 1:100)
anti-mouse CD11c-PE (BioLegend, Cat#: 117308, Clone: NK48, 1:100)
anti-mouse CD19-PE (BioLegend, Cat#: 115507, Clone: 6D5, 1:100)
anti-mouse CD25-PE (BioLegend, Cat#: 101904, Clone: 3C7, 1:100)
anti-mouse CD25-APC (BioLegend, Cat#: 102012, Clone: PE61, 1:100)
anti-mouse CD44-PE (BioLegend, Cat#: 103004, Clone: 1M7, 1:100)
anti-mouse CD45-PE (BioLegend, Cat#: 103106, Clone: 30-F11, 1:100)
anti-mouse CD45-FITC (BioLegend, Cat#: 103107, Clone: 30-F11, 1:100)
anti-mouse CD62L-FITC (BioLegend, Cat#: 103406, Clone: MEL-14, 1:100)
anti-mouse CD69-PE (BioLegend, Cat#: 104508, Clone: H1.2F3, 1:100)
anti-mouse CD69-FITC (BioLegend, Cat#: 106506, Clone: H1.2F3, 1:100)
anti-mouse CD80-APC (BioLegend, Cat#: 104713, Clone: 16-10A1, 1:100)
anti-mouse CD45R-PerCP (BioLegend, Cat#: 103234, Clone: RA3-6B2, 1:100)
anti-mouse KI67 – PE (BioLegend, Cat#: 6524048, Clone: 16A8, 1:100)
anti-mouse IL-17A-FITC (BioLegend, Cat#: 506908, Clone: TC11-18H10.1, 1:100)
anti-mouse I-Ab-APC (BioLegend, Cat#: 116418, Clone: af6-120.1, 1:100)
anti-mouse INF-γ-FITC (BioLegend, Cat#: 505806, Clone: XMG1.2, 1:100)
anti-mouse IL-4-PE (BioLegend, Cat#: 504104, Clone: 11B11, 1:100)
anti-mouse CD86-APC (BioLegend, Cat#: 105031, Clone: GL-1, 1:100)
anti-mouse CD8-APC (BioLegend, Cat#: 100712, Clone: 53-6.7, 1:100)
anti-mouse Foxp3-FITC (BioLegend, Cat#: 126406, Clone: MF14, 1:100)
anti- human CD69-PE (BioLegend, Cat#: 985202, Clone: FN50, 1:100)
anti-mouse F4/80-FITC (BioLegend, Cat#: 1233108, Clone: BM8, 1:100)
anti-mouse CD11b-PE (BioLegend, Cat#: 101208, Clone: M1/70, 1:100)
anti-mouse CD44-PE (BioLegend, Cat#: 117308, Clone: NK48, 1:100)
anti-mouse CD9-PE (BioLegend, Cat#: 115507, Clone: 6D5, 1:100)
anti-mouse CD25-PE (BioLegend, Cat#: 101904, Clone: 3C7, 1:100)
anti-mouse CD26-APC (BioLegend, Cat#: 102012, Clone: PE61, 1:100)
anti-mouse CD44-PE (BioLegend, Cat#: 103004, Clone: 1M7, 1:100)
anti-mouse CD25-FITC (BioLegend, Cat#: 103107, Clone: 30-F11, 1:100)
anti‐VSIG2 (1:500; OTI2D8, Thermo Fisher Scientific)
 anti‐Phospho-STAT1 (Ser727) (1:500; YA149, Medchemexpress)
 anti‐STAT1 (1:500; YA059, Medchemexpress)
 anti‐GBP2 (1:500; 11854-1-AP, Proteintech)
anti‐Nectin2 (1:500; HA751416, Huabio)
anti‐Nectin2 (1:500; HA723346, Huabio)
anti‐Nectin2 (1:500; JG39-64, Huabio)
 anti‐IRF1 (1:500; ET1602-28, Huabio)
 anti‐NF‐κB p65 (1:500; HA721307, Huabio)
 anti‐CD69(1:500; HA500073, Huabio)
 anti‐GAPDH (1:500; 60004-1-Ig, Proteintech)



Table S3. Primer sequences of RT-PCR and qRT-PCR for mVSIG2
	Gene symbol
	 Primer name 
	Primer sequence 

	VSIG2
	RT-PCR forward 
	TTCTCCAGCCCAACACAAGG

	
	RT-PCR reverse 
	TTGGTGAAGTACAGAACGGGC 

	
	qRT-PCR forward 
	GGCGACAACTTTGCCTTGGAGT

	
	qRT-PCR reverse 
	CCGATCTGCTTTAGAGCCAGTG

	TNF-α
	qRT-PCR forward 
	GGTGCCTATGTCTCAGCCTCTT

	
	qRT-PCR reverse 
	GCCATAGAACTGATGAGAGGGAG

	IRF1
	qRT-PCR forward 
	TCCAAGTCCAGCCGAGACACTA

	
	qRT-PCR reverse 
	ACTGCTGTGGTCATCAGGTAGG

	GBP2
	qRT-PCR forward 
	AGATGCCCACAGAAACCCTCCA

	
	qRT-PCR reverse 
	AAGGCATCTCGCTTGGCTACCA

	IFNG
	qRT-PCR forward 
	CAGCAACAGCAAGGCGAAAAAGG

	
	qRT-PCR reverse 
	TTTCCGCTTCCTGAGGCTGGAT

	P15
	qRT-PCR forward 
	CCCTGCCACCCTTACCAGA

	
	qRT-PCR reverse 
	CAGATACCTCGCAATGTCACG

	P16
	qRT-PCR forward 
	CGAACTCTTTCGGTCGTACCC

	
	qRT-PCR reverse 
	CGAATCTGCACCGTAGTTGAGC

	P18
	qRT-PCR forward 
	CCTTGGGGGAACGAGTTGG

	
	qRT-PCR reverse 
	AAATTGGGATTAGCACCTCTGAG

	P19
	qRT-PCR forward 
	CTGAACCGCTTTGGCAAGAC

	
	qRT-PCR reverse 
	GCCCTCTCTTATCGCCAGAT

	P21
	qRT-PCR forward 
	CCTGGTGATGTCCGACCTG

	
	qRT-PCR reverse 
	CCATGAGCGCATCGCAATC

	P27
	qRT-PCR forward 
	GGGCAGATACGAGTGGCAG

	
	qRT-PCR reverse 
	TGAGACCCAATTAAAGGCACC

	P57
	qRT-PCR forward 
	CGAGGAGCAGGACGAGAATC

	
	qRT-PCR reverse 
	GAAGAAGTCGTTCGCATTGGC

	GAPDH
	qRT-PCR forward 
	CATCACTGCCACCCAGAAGACTG

	
	qRT-PCR reverse 
	ATGCCAGTGAGCTTCCCGTTCAG


Table S4. Protein profiling of pull down
	Protein ID
	Gene
	Mw (kDa)
	Unique peptides
	
	iBAQ [%]
	
	
	Con/PD
	

	
	
	
	Total
	Control
	Pull down
	Total
	Control
	Pull down
	FC
	log2 FC

	ATPA_MOUSE
	Atp5f1a
	59.753
	42
	18
	39
	1.4554
	0.5461%
	1.485%
	79.96812
	6.321353

	ENOA_MOUSE
	Eno1
	47.141
	38
	14
	34
	4.9885
	5.0565%
	4.9818%
	28.97171
	4.856573

	ALDOA_MOUSE
	Aldoa
	39.356
	32
	14
	31
	2.4457
	2.5986%
	2.4383%
	27.59232
	4.786195

	GDIB_MOUSE
	Gdi2
	50.537
	36
	3
	36
	0.3871
	0.1288%
	0.3955%
	90.26534
	6.4961

	NECT2_MOUSE
	Nectin2
	57.318
	35
	11
	34
	8.7059
	1.4599%
	8.9447%
	180.1667
	7.493188

	RL4_MOUSE
	Rpl4
	47.154
	33
	6
	30
	0.5658
	0.2871%
	0.5747%
	58.86478
	5.879333

	PGK1_MOUSE
	Pgk1
	44.55
	29
	10
	27
	0.8822
	0.3128%
	0.9008%
	84.67599
	6.403881

	ANXA2_MOUSE
	Anxa2
	38.676
	32
	8
	30
	0.6356
	0.4177%
	0.6424%
	45.22267
	5.498974

	LDHA_MOUSE
	Ldha
	36.499
	28
	5
	27
	3.3298
	1.3496%
	3.3941%
	73.95446
	6.208565

	G3P_MOUSE
	Gapdh
	35.81
	30
	12
	27
	2.9841
	1.5344%
	3.0308%
	58.08489
	5.860091

	ROA2_MOUSE
	Hnrnpa2b1
	37.403
	28
	10
	22
	0.2544
	0.4819%
	0.2464%
	15.03678
	3.910424

	SEPT7_MOUSE
	Septin7
	50.55
	27
	3
	26
	0.2002
	0.1212%
	0.2069%
	50.18081
	5.649064

	GIMA4_MOUSE
	Gimap4
	38.044
	27
	5
	23
	0.2096
	0.0974%
	0.2132%
	64.40682
	6.009141

	EF1A1_MOUSE
	Eef1a1
	50.114
	27
	10
	25
	2.5637
	1.8964%
	2.5841%
	40.07023
	5.324459

	AATM_MOUSE
	Got2
	47.411
	27
	5
	27
	0.6346
	0.4605%
	0.64%
	40.87182
	5.353035

	ARP3_MOUSE
	Actr3
	47.357
	26
	5
	26
	0.434
	0.4408%
	0.4334%
	28.913
	4.853646

	RUVB2_MOUSE
	Ruvbl2
	51.112
	26
	3
	25
	0.0916
	0.0213%
	0.0939%
	129.6067
	7.017996

	SAHH_MOUSE
	Ahcy
	47.688
	25
	3
	24
	0.3324
	0.1078%
	0.3397%
	92.63956
	6.533557

	MDHM_MOUSE
	Mdh2
	35.611
	25
	10
	21
	1.4315
	0.964%
	1.4461%
	44.11144
	5.463081

	PA2G4_MOUSE
	Pa2g4
	43.699
	25
	4
	23
	0.2678
	0.3083%
	0.2662%
	25.39328
	4.666375


[bookmark: _Hlk208584180]
Table S5. Lentiviral Sequences for Nectin2 Knockdown
	
	Primer name
	（5' to 3'）
	nt

	shNectin2#1
	shNectin2-1#-F
	CCGGGAAACACTCAGGAGCTAATAACTCGAGTTATTAGCTCCTGAGTGTTTCTTTTTG
	58

	
	shNectin2-1#-R
	AATTCAAAAAGAAACACTCAGGAGCTAATAACTCGAGTTATTAGCTCCTGAGTGTTTC
	58

	shNectin2#2
	shNectin2-2#-F
	CCGGGGTAGAGGACGAGGGCAATTACTCGAGTAATTGCCCTCGTCCTCTACCTTTTTG
	58

	
	shNectin2-2#-R
	AATTCAAAAAGGTAGAGGACGAGGGCAATTACTCGAGTAATTGCCCTCGTCCTCTACC
	58

	shNectin2#3
	shNectin2-3#-F
	CCGGGAAGCCCAGGAGGTCACAATTCTCGAGAATTGTGACCTCCTGGGCTTCTTTTTG
	58

	
	shNectin2-3#-R
	AATTCAAAAAGAAGCCCAGGAGGTCACAATTCTCGAGAATTGTGACCTCCTGGGCTTC
	58



Table S6. Lentiviral Sequences for GBP2 Knockdown & GBP2 Overexpression
	Gene name：Gbp2
	shGBP2-Target Seq

	Carrier name：GV493

	component sequences：hU6-MCS-CBh-gcGFP-IRES-puromycin

	NC-CON313
	TTCTCCGAACGTGTCACGT

	#1-PSC113922
	GACGAACAGAAACAGTTATTA

	#2-PSC113923
	GATGTTGTTGAAACACTTCTA

	#3-PSC113924
	GCGACTGTGCATCAGGAAATT


Gene name：Gbp2 (NM_010260.1) (Mouse) 
Carrier name：GV492
component sequences：Ubi-MCS-3FLAG-CBh-gcGFP-IRES-puromycin
AATTCTGGCCGTTTTTGGCTTTTTTGTTAGACGAAGCTTGGGCTGCAGGTCGACTCTAGAGGATCCCGCCACCATGGCCTCAGAGATCCACATGTCGGAACCCATGTGCCTCATTGAGAACACTGAGGCTCAACTAGTGATCAACCAGGAGGCTCTGAGGATCCTGTCTGCCATTACACAGCCTGTGGTGGTGGTGGCAATCGTGGGCCTCTACCGCACAGGCAAATCCTACCTGATGAACAAGCTAGCTGGGAAGAGGACAGGCTTTTCCCTGGGCTCCACTGTGCAGTCTCACACCAAGGGCATCTGGATGTGGTGTGTGCCTCACCCCAAGAAGGCAGGGCAAACCCTGGTTCTGCTTGACACTGAGGGCCTTGAAGATGTTGAGAAGGGTGACAACCAGAATGACTGCTGGATCTTTGCTTTGGCAGTCCTCCTCAGCAGCACCTTCATCTACAACAGCATAGGAACCATCAACCAGCAGGCCATGGACCAGCTGCACTATGTGACGGAGCTAACTGATCTTATCAAGTCAAAGTCATCACCTGACCAGAGTGGGGTAGACGATTCCGCTAACTTTGTGGGCTTCTTTCCAACCTTTGTGTGGACTCTGAGAGATTTCTCCCTCGAGCTGGAGGTTAACGGAAAACCCGTCACTTCTGATGAGTACCTGGAACATTCCCTGACCCTGAAAAAAGGAGCTGATAAGAAAACTAAAAGCTTTAATGAGCCGCGACTGTGCATCAGGAAATTCTTTCCAAAGAGGAAGTGCTTCATCTTTGACAGGCCTGCTCAGAGGAAGCAACTTAGCAAACTGGAGACTCTGCGGGAGGAGGAGCTGTGTGGTGAATTTGTAGAACAAGTTGCAGAATTCACCTCATACATCTTGAGCTACTCTTCTGTCAAGACTCTGTGTGGTGGCATCATAGTCAATGGGCCACGTCTAAAGAGCCTGGTGCAGACCTATGTTGGTGCCATCAGCAATGGGTCTCTCCCCTGCATGGAGAGTGCTGTGCTGACTTTGGCCCAGATAGAGAACTCAGCAGCAGTGCAAAAGGCCATCACCCACTATGAAGAACAGATGAATCAGAAGATTCAGATGCCCACAGAAACCCTCCAGGAGCTCCTGGATCTGCACAGGCCAATTGAGAGTGAGGCCATTGAGGTCTTCCTGAAGAATTCTTTCAAGGATGTAGACCAAAAGTTCCAGACAGAATTAGGGAACCTGCTGGTAGCCAAGCGAGATGCCTTTATCAAGAAGAACATGGATGTCTCATCAGCTCGTTGCTCAGACTTGCTGGAGGATATTTTTGGACCCCTGGAAGAAGAAGTAAAATTAGGGACATTTTCTAAACCAGGAGGTTACTACCTCTTCCTTCAAATGAGACAAGAGCTAGAGAAAAAGTATAACCAGGCTCCTGGGAAGGGGCTCCAGGCAGAAGCGATGCTGAAAAACTACTTTGATTCCAAGGCAGATGTTGTTGAAACACTTCTACAGACGGATCAGTCACTCACAGAGGCAGCAAAGGAGGTAGAAGAGGAACGTACGAAGGCTGAAGCTGCTGAAGCTGCAAACAGAGAGTTAGAAAAGAAGCAGAAGGAGTTCGAGCTGATGATGCAGCAGAAGGAAAAGAGTTACCAGGAGCATGTGAAGAAGCTGACTGAGAAGATGAAAGACGAACAGAAACAGTTATTAGCAGAACAGGAAAACATCATAGCTGCTAAACTTCGGGAACAGGAAAAATTTCTTAAGGAAGGATTCGAGAATGAGAGCAAAAAACTTATTCGAGAGATTGATACCCTGAAGCAAAACAAATCGTCTGGGAAGTGCACTATACTCGGTATGGACTACAAGGATGACGATGACAAGGATTACAAAGACGA

Table S6. Lentiviral Sequences for VSIG2 Knockdown 
	
	Primer name
	（5' to 3'）
	nt

	VSIG2#1
	shVSIG2-1#-F
	CCGGTGGTGAGCGTCCATGTTAATACTCGAGTATTAACATGGACGCTCACCATTTTTG
	58

	
	shVSIG2-1#-R
	AATTCAAAAATGGTGAGCGTCCATGTTAATACTCGAGTATTAACATGGACGCTCACCA
	58

	VSIG2#2
	shVSIG2-2#-F
	CCGGCTGTATCCCACTGGCTCTAAACTCGAGTTTAGAGCCAGTGGGATACAGTTTTTG
	58

	
	shVSIG2-2#-R
	AATTCAAAAATGGTGAGCGTCCATGTTAATACTCGAGTTTAGAGCCAGTGGGATACAG
	58

	VSIG2#3
	shVSIG2-3#-F
	CCGGGACCTACCTCTGCAATGTTAACTCGAGTTAACATTGCAGAGGTAGGTCTTTTTG
	58

	
	shVSIG2-3#-R
	AATTCAAAAAGACCTACCTCTGCAATGTTAACTCGAGTTAACATTGCAGAGGTAGGTC
	58
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