Materials and methods for supplementary data:
Bioinformatics analysis
Data on PPP2R2A deletion and expression in patients with NSCLC were sourced from Pan-Lung cancer PPP2R2A putative copy-number alteration data from Cbioportal (https://www.cbioportal.org/). TCGA pan-cancer RNA-Seq data, along with patient survival information, were downloaded from the Xena browser (https://xenabrowser.net/datapages/). Overall survival and progression-free survival data based on the PPP2R2A:PD-L1 ratio were obtained from Kmplot (https://kmplot.com/) (1). All the bioinformatics analysis were completed by December 1, 2023.

RNA-sequencing and Gene Set Enrichment Analysis (GSEA)
The details of RNA-sequencing experiments in A549 cells were provided in our previous publication (2). Bulking RNA data has been deposited in NCBI GEO with the accession number GSE311238. Pathway enrichment was determined using Gene Set Enrichment Analysis (GSEA) and hallmark gene sets from the Molecular Signatures Database (MSigDB).
Glycosylation assays
To check the glycosylation of PD-L1 protein, the cell lysates were treated with PNGase F (P0704L, New England Biolabs) and Endo H (P0702L, New England Biolabs) according to the protocol provided by the manufacturer. 

Treg adoptive transfer experiment
1 x 105 Treg cells (IFNAR WT or IFNAR KO Tregs) were adoptively transferred into CD11b-DTR mice (Jackson Lab, strain: 006000) on day -12. 1 x 105 CMT167 PPP2R2A heterozygous knockout cells were subcutaneously injected into C57BL6 mice on the right flank on day 0. 100 μg of anti-PD-L1 antibodies (Anti-Mouse PD-L1 In Vivo Antibody, Cat: ICH1086, Clone:10F.9G2, Ichorbio) were injected every 3 days for 3 doses starting from day 11. Tumor growth was monitored. Mice were euthanized and tumors were collected on day 27. T cell exhaustion panel (Supplementary Table 6) was then analyzed. Tissue digestion, cell isolation and flow cytometry were as previously described (3).

Treg suppression assay with CellTrace Violet
To evaluate the suppressive activity of Tregs on CD8⁺ T cells, splenic Tregs were isolated using the Treg Isolation Kit (STEMCELL Technologies, Cat. #19863) and cultured in a transwell plate pre-seeded with tumor cells one day prior. After 24 hours, CD8⁺ T cells were purified from spleens using the CD8⁺ T Cell Isolation Kit (STEMCELL Technologies, Cat. #19853), labeled with CellTrace Violet (CTV; Invitrogen, Cat. #C34557) and added to the upper transwell insert containing Tregs. CD8⁺ T cells were stimulated with soluble anti-CD3 (3 µg/ml; BioLegend, Cat. #317326), anti-CD28 (1 µg/ml; BioLegend, Cat. #302914), Perforin (BioLegend Cat #154310)  and IL-2 (50 U/ml; BioLegend, Cat. #503824) when they were added. Following 3 days of co-culture, cells were harvested and analyzed by flow cytometry.
Detection of TNF-α and IFN-γ
To quantify the TNF-α and IFN-γ, the single-cell suspensions were prepared from the indicated tumor samples and plated in U-bottom 96-well plates. Cells were stimulated with Cell Stimulation Cocktail (eBioscience, Cat. #00-4970-93) for 3 hours, followed by staining with a Fixable Viability Dye (BioLegend, Cat. #423105) and surface markers. After fixation and permeabilization for 1 hour using the Fixation/Permeabilization Solution Kit (BioLegend, Cat. #421002), cells were stained with an antibody cocktail containing anti-mouse TNF-α (BioLegend, Cat. #506329) and anti-mouse IFN-γ (BioLegend, Cat. #505829) for 2 hours in permeabilization buffer and analyzed by flow cytometry.
ELISA
Cytokine concentrations of IFN-α and IFN-β were measured using commercially available ELISA kits according to the manufacturers’ instructions: Human IFN-β ELISA Kit (R&D Systems, DY814), Mouse IFN-α ELISA Kit (PBL Assay Science, 42115), and Mouse IFN-β ELISA Kit (R&D Systems, DY8234).
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