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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Source data are provided with this paper. Specifically, the source data for Figures 1c-e, 1g, 2c-i, 2k-n, 3a-e, 4a-b, 4d-i, 5b-g, 6b-h, 7a-d, and Supplementary Figures
1c-i, 2b-c, 2e, 3a-i, 4a-f, 5a-c, 6a-d have been provided as Source Data File (an excel file contains 77 sheets).

The source information for other Figures and Supplementary Figures have also been provided as below:

The source information for Figures 1a, 1b and Supplementary Figure 1a have been provided in Supplementary Data 1 (an excel file contains 4 sheets) and
Supplementary Data 2 (an excel file), and the related gDNA-seq data have been deposited in NCBI database with accession code PRJNA670077 [https://
www.ncbi.nlm.nih.gov/bioproject/PRJNA670077/].

The source information for Figures 2a and 2b have been provided in Supplementary Data 3 (an excel file) and Supplementary Data 4 (an excel file), and the related
RNA-seq data have been deposited in NCBI database with accession code PRJNA670286 [https://www.ncbi.nlm.nih.gov/bioproject/PRJNA670286/].

The source information for Figures 4c and 5a have been provided in Supplementary Data 5 (an excel file contains 3 sheets), and the related mass spectrometry
metabolomic data have been deposited to the ProteomeXchange Consortium via the iProX partner repository with the dataset identifier PXD024228 [http://
proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD024228].

A complete list of all primers used has been supplied as a Supplementary Data 6.

The data in Fig. 1f was obtained and analyzed in KM plot website [http://kmplot.com/analysis/index.php?p=service&cancer=pancancer_rnaseq].

The data in Fig. 2b and Supplementary Figure 2a and Supplementary Data 4 were obtained and analyzed in cbioportal website [http://www.cbioportal.org; more
specific hyperlink has been provided in Supplementary Data 4].

Any other information supporting the findings of this study is available from the corresponding author on reasonable request.

Samples size for each experiment is indicated in the figures or corresponding figure legends. The sample size of sufficient statistical power in

mice study was chosen based on previous experience (PMID 28628081 ).

No samples or animals were excluded from the analyses.

The experiments were successfully repeated. Clear statements have been put into Methods section and Figure legends.

The mice were randomly put into separate/groups cages for experiments.

For mice studies, the experiments were performed in a blinded fashion when possible. Downstream analyses of mouse samples (IHC, RT-PCR,
FACS and WB) were performed in a blinded fashion, which means that people performing the assays were not aware of the treatment groups
until the data analyses were completed.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

The following primary antibodies were used for Western blotting. They are listed as antigen first, followed by dilution, host,supplier,
catalog number and clone/lot number as applicable.

1) Anti-MTHFD2, 1:1000, Rabbit, Cell Signaling Technology, #41377, clone D8W9U;

2) Anti-PD-L1, 1:1000, Rabbit, Cell Signaling Technology, #13684, clone E1L3N®;

3) Anti-O-GlcNAc, 1:1000, Mouse,Cell Signaling Technology, #9875, clone CTD110.6;

4) Anti-p-STAT-1 T701, 1:1000,Rabbit, Cell Signaling Technology, #9167, clone 58D6;

5) Anti-STAT-1, 1:1000, Rabbit,Cell Signaling Technology, #14994, clone D1K9Y;

6) Anti-OGT, 1:1000, Rabbit, Abcam, ab96718;

7) Anti-FLAG® M2 Magnetic Beads, Sigma, #M8823, clone M2;

8) Anti-"-Actin%Peroxidase antibody, 1:10000, Mouse, Sigma, #A3854, cloneAC-15;

9) Anti-Flag, 1:1000, Rabbit, Invitrogen, # PA1-984B;

10) Anti-cMYC, 1:1,000, Rabbit, Proteintech, #10828-1-AP.

The following primary antibodies were used for flow cytometry. They are listed as antigen first, followed by dilution, host,supplier,
catalog number and clone/lot number as applicable.

1) Anti-PD-L1, 1:200, Rabbit, Abcam, #205921, clone [28-8];

2) Anti-CD45 eFluor 450, 1:100, Rat, eBioscience, #48-0452-82, clone RA3-6B2.

The following primary antibodies were used for immunohistochemistry. They are listed as antigen first, followed by dilution,
host,supplier, catalog number and clone/lot number as applicable.

1) Anti-MTHFD2, 1:200, Rabbit, Proteintech, #12270-1-AP;

2) Anti-PD-L1, 1:200, Rabbit, Cell Signaling Technology, #13684, clone E1L3N®;

3) Anti-O-GlcNAc, 1:200, Mouse,Cell Signaling Technology, #9875, clone CTD110.6;

4) Anti-CD8a, 1:200, Mouse,eBioscience, #14-0808-82, clone4SM15.

The following primary antibodies were used for cell activation. They are listed as antigen first, followed by using concentration,
host,supplier, catalog number and clone/lot number as applicable.

1) Anti-human-CD3, 2 $g/ml, Mouse, BioLegend, #300314, clone HIT3a;

2) Anti-human-CD28, 2 $g/ml, Mouse, BioLegend, #302914, clone CD28.2;

3) Anti-mouse-CD3, 2 $g/ml, Rat, BioLegend, #100207;

4) Anti-mouse-CD28, 2 $g/ml, Syrian Hamster, BioLegend, #102111, clone 37.51.

The following recombination proteins were used forcell activation. They are listed as source first, followed by using concentration,
expressedhost, supplier, catalog number and clone/lot number as applicable.

1) Anti-human-IL2, 10ng/ml, insect cells, Biolegend, #589102;

2) Anti-human-IFN-#, 20ng/ml, CHO Stable Cells, Sino Biological, #11725-HNAS;

3) Anti-mouse-IFN-#, 20ng/ml,HEK293 Cells, Sino Biological, #50709-MNAH.

All antibodies were purchased from commercial companies, and validated by the data sheets of themanufacturer or citations listed
below.

The following primary antibodies were used for Western blotting.

1) Anti-MTHFD2, validated with Western blot analysis of extracts from HeLa and 293 cells (https://www.cellsignal.com/products/
primary-antibodies/mthfd2-d8w9u-rabbit-mab/41377);

2) Anti-PD-L1, validated with Western blot analysis of extracts from KARPAS-299, SUP-M2, and PC-3 cells (https://
www.cellsignal.com/products/primary-antibodies/pd-l1-e1l3n-xp-rabbit-mab/13684);

3) Anti-O-GlcNAc, validated with Western blot analysis of extracts from HeLa cells, untreated (-) or treated with PUGNAc (+), an
inhibitor of N-acetyl-"-D-glucosaminidase(https://www.cellsignal.com/products/primary-antibodies/o-glcnac-ctd110-6-mouse-
mab/9875);

4) Anti-p-STAT-1 T701, validated withWestern blot analysis of extracts from HeLa cells untreated or treated with interferon-! (IFN-!)
(https://www.cellsignal.com/products/primary-antibodies/phospho-stat1-tyr701-58d6-rabbit-mab/9167?country=USA);

5) Anti-STAT-1, validated withWestern blot analysis of extracts from A549 cells or STAT1 knock-out cells (https://www.cellsignal.com/
products/primary-antibodies/stat1-d1k9y-rabbit-mab/14994);

6) Anti-OGT, validated with in SW1990 cells in Lei Y et al.Oncogenesis (2020), PMID: 32060258;
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Eukaryotic cell lines
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research
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Field-collected samples

Ethics oversight

7) Anti-FLAG® M2 Magnetic Beads, validated with various cells in Aitor Garzia et. AlNature communications (2017), PMID 28685749;

8) Anti-"-Actin%Peroxidase antibody, validated withvarious cells inBiola M Javierre et. alMolecular cancer research (2011), PMID
21737484;

9) Anti-Flag, validated withWestern blot of recombinant protein containing the epitope tag sequence DYKDDDDK (https://
www.thermofisher.com/cn/zh/antibody/product/DYKDDDDK-Tag-Antibody-Polyclonal/PA1-984B);

10) Anti-cMYC, validated withvarious lysates subjected to SDS PAGE followed by Western blot with 10828-1-AP (c-MYC antibody) at
dilution of 1:2000 (https://www.ptglab.com/products/MYC-Antibody-10828-1-AP.htm).

The following primary antibodies were used for flow cytometry.

1) Anti-PD-L1, validated with TALEN constructs targeting exon4 of human PD-L1, transcript variant 1 (NM_014143.3) and complete
knock out (K.O) confirmed by deep sequencing in clone L2-14. Cell surface staining is almost completely eliminated in the L2987
L2-14 KO cell line. (https://www.abcam.com/pd-l1-antibody-28-8-ab205921.html#lb);

2) Anti-CD45 eFluor 450, validated by flow cytometric analysis of mouse splenocytes (https://www.thermofisher.com/cn/zh/
antibody/product/CD45R-B220-Antibody-clone-RA3-6B2-Monoclonal/48-0452-82).

The following primary antibodies were used for immunohistochemistry.

1) Anti-MTHFD2, validated with Immunohistochemical analysis of paraffin-embedded human colon cancer using 12270-1-AP
(MTHFD2 antibody) at dilution of 1:50 (https://www.ptglab.com/Products/MTHFD2-Antibody-12270-1-AP.htm);

2) Anti-PD-L1, validated with immunohistochemical analysis of paraffin-embedded human non-small cell lung carcinoma (https://
www.cellsignal.com/products/primary-antibodies/pd-l1-e1l3n-xp-rabbit-mab/13684);

3) Anti-O-GlcNAc, validated with the pancreas on 3-week-old GLUL WT and GLUL knockout (KO) mice in Alex J Bott, et. al. Cell Report
(2019), PMID: 31665640;

4) Anti-CD8a, validated with immunohistochemistry of formalin-fixed paraffin embedded mouse spleen (https://
www.thermofisher.com/cn/zh/antibody/product/CD8a-Antibody-clone-4SM15-Monoclonal/14-0808-82).

The following primary antibodies were used for cell activation.

1) Anti-human-CD3, validated in many research, Sedelies KA, et al. 2004. J. Biol. Chem. 279:26581. (Activ); Rivollier A, et al. 2004.
Blood 104:4029. (Activ); Scharschmidt E, et al. 2004. Mol. Cell Biol. 24:3860. (Activ); Smeltz RB. 2007. J. Immunol. 178:4786. (Activ);

2) Anti-human-CD28, validated in many research,Marti F, et al. 2001. J. Immunol. 166:197. (Costim); Jeong SH, et al. 2004. J. Virol.
78:6995. (Costim); Rivollier A, et al. 2004. Blood 104:4029. (Costim); Scharschmidt E, et al. 2004. Mol. Cell Biol. 24:3860. (Costim);

3) Anti-mouse-CD3, validated in many research,Chattopadhyay K, et al. 2008. Proc. Natl. Acad. Sci. USA 105:635.; Byrne AM, et al.
2012. Clin. Exp. Allergy 42:550.; Clouthier DL, Watts TH. 2014. Cytokine Growth Factor Rev. 25:91.;

4) Anti-mouse-CD28, validated in many research,Zhang N and He Y-W, 2005. J. Exp. Med. 202:395. (Costim); Terrazas LI, et al. 2005.
Intl. J. Parasitology. 35:1349. (Costim); Perchonock CE, et al. 2006. Mol Cell Biol. 26(16):6005. (Costim); Wang W, et al. 2007. J.
Immunol. 178:4885. (Costim); Pua HH, et al. 2007. J. Exp. Med. 204:25. (Costim).

The following recombination proteins were used forcell activation.

1) Anti-human-IL2, validated in many research, Wingender G, et al. 2011. J. Exp. Med. 208:1151.;

2) Anti-human-IFN-#, validated in many publications, Goshima N, et al. (2008) Nomura N Nat Methods. 5: 1011-7.; Thiel DJ, et al.
(2000) Structure. 8 (9): 927-36.Schoenborn JR, et al. (2007) Adv Immunol. 96: 41-101.;

3) Anti-mouse- IFN-#, validated in many publications, Naylor SL, et al. (1983) J Exp Med. 157 (3): 1020-7.; Schoenborn JR, et al. (2007)
Adv Immunol. 96: 41-101.

SW1990, HepG2, A549, MCF-7, HCT-116, 786-O and Pan02 cell lines were from ATCC. HPDE cell line was from kerafast.

Cell lines purchased were frozen at early passage, thus did not require additional authentication.

The cells are routinely tested for mycoplasma contamination. The cell line was negative for mycoplasma.

No.

Six-week-old male C57BL/6J and Balb/c nude mice were used for tumor xenografts study. All animals were kept under specific
pathogen free (SPF) and temperature-controlled environment with 12h light/12h dark cycle, and free access to food and water. OT-I
mice were generated from C57BL/6 which contain transgenic inserts for mouse Tcra-V2 and Tcrb-V5 genes, and express a transgene
encoding a T cell receptor that specifically recognized SIINFEKL peptide bound to MHC-I H-2kb. 8-week-old male OT-I mice were
gifted from the third military medical university.

No wild animals were used in this study.

No field-collected samples were used in this study.

All animal studies were performed under the guidelines of the Animal Care and Use Committee of Tianjin Medical University. All




