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Sample size

Data exclusions

Replication

Randomization

Blinding

The all data to support the conclusions in this manuscript can be found in the Article, Supplementary Information or Source Data file, which are provided alongside
this paper. Metabolomics data corresponding to Figure 2a, 2b and Supplementary Fig. 2a generated in this study is provided in the Supplementary Data 1. Genomic
data corresponding to Figure 3a is publicly available at the GEO with the accession number GSE60422 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE60422). Genomic data corresponding to Figure 7f, g and Supplementary Figs. 7b, c is publicly available at ENA under the accession number PRJEB23709
(https://www.ebi.ac.uk/ena/browser/view/PRJEB23709) and Cancer-Immu platform (http://bioinfo.vanderbilt.edu/database/Cancer-Immu/) or directly through
phs000452.v2.p1 (https://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000452.v2.p1). Source data are provided with this paper.

N/A

N/A

N/A

N/A

N/A

No statistical method was used to calculate sample size. Sample sizes were chosen based on our previous experiences (Nature. 2019;569
(7755):270-274; Cell. 2019;165(5):1092-105; Cancer Cell. 2022; S1535-6108(22)00036-8), which is sufficient to generate statistically
significant results. For most of the in vitro experiments, at least three biological replicates were achieved for statistics. For in vivo experiments,
a simple size of n = 7-16 mice per experimental group was used.

No data was excluded.

All data from tissue culture were obtained with at least three biological replicates except for the experiments shown in Figure 4l and S4a,
which were done by duplicate. The immunobloting experiments were repeated twice with similar results. For animal experiments shown in
Figure 1k-m and 8d-e, 10 mice per group was used; for experiments shown in Figure 5g-k, 7a-b, 1c-e and 8a-c, at least 7 mice per group was
used; and for experiments shown in Figure 6h-j, 16 mice per group was used. All replication attempts were successful.

For in vivo experiments, age and sex matched animals were firstly inoculated with tumor cells and then randomly assigned into different
treatment groups. The initial tumor burden was similar between the treatment and control groups. For in vitro experiments, cells were
equally distributed into culture dishes and followed by different treatments with replications, no randomization was required.

Researchers were blinded to LC-MS quantification of metabolites, isotopic tracing analysis and imaging analysis since the samples after
treatment were labeled with code names by different investigators. All other experiments were performed in a non-blinded manner, because
the experiments needed multiple treatments, including tumor cells and tumor-bearing mice treated by amino acid starvation, ferroptosis
inducer and T cells or immunotherapy, and the different groups needed to be clearly labeled for the operation, data collection and analysis.
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Antibodies
Antibodies used

Validation

Antibodies used for in vivo experiments: anti-mouse-PD-1 (Clone: RMP1-14, Cat#BE0146, Bio X Cell, 100g/mouse).

Antibodies used for FACS:

anti-CD45 (Clone 30-F-11, Cat#103126, Pacific Blue, Biolegend, 1:100),

anti-CD3 (Clone 145-2C11, Cat#100325, PerCP, Biolegend, 1:100),

anti-CD90 (Clone 53-2.1, Cat#140319, BV510, Biolegend, 1:100),

anti-CD4 (Clone GK1.5, Cat#100430, Alexa Fluor 700, Biolegend, 1:100),

anti-CD8 (Clone 53-6.7, Cat#100706, FITC, Biolegend, 1:100),

anti-IFN (Clone XMG1.2, Cat#505810, APC, Biolegend, 1:100)

anti-TNF (Clone MP6-XT22, Cat#506306, PE, Biolegend, 1:100).

Antibodies used for western blotting:

anti-CHAC1 (Proteintech, Cat#15207, 1:1000),

anti-human ATF4 (Proteintech, Cat#10835, 1:500),

anti-Flag (Sigma, Cat#1804, 1:2000),

anti-human eIF2 (CST, Cat#5324, 1:2000),

anti-human-EIF2S1 (phospho S51) (Abcam, Cat#ab32157, 1:1000),

anti-GAPDH (Proteintech, Cat#60004, 1:5000)

anti-alpha Tubulin (Proteintech, Cat#11224, 1:5000),

Goat anti-Rabbit IgG (H+L) Secondary Antibody, HRP (ThermoFisher Scientific, Cat#31460, 1:10000)

Goat anti-Mouse IgG (H+L) Secondary Antibody, HRP (ThermoFisher Scientific, Cat#31430, 1:10000).

Antibodies used for IHC: anti-4HNE (JaICA, Cat#HNEJ-2, 1:200).

The anti-mouse PD-1 antibody used in vivo and all antibodies used in FACS analysis targeting mouse proteins were well-recognized
clones and validated by the manufacturers. The detailed information is provided through the following links. These antibodies have
been routinely used in our laboratory. Primary antibodies targeting both human and mouse CHAC1 and human ATF4 were validated
by the manufacturers, and they were further validated by our knockdown or knockout of the target gene by shRNA or CRISPR/Cas9,
and verification of the loss of a band of the predicted molecular weight by western blot as shown in Figure 3f, j and Supplementary
Fig. 3d,e,g. Primary antibodies targeting Flag-tag, human eIF2, human EIF2S1 (phospho S51), human and mouse GAPDH and human
and mouse Tubulin are validated by the manufacturers and their detailed information is provided through the following links.
Antibody used for 4HNE IHC was verified by the manufacturer and the previous publication (PMID: 35922516). All validation
statements are available on the antibody websites through the following links.

1. https://bioxcell.com/invivomab-anti-mouse-pd-1-cd279-be0146.

2. https://www.biolegend.com/en-us/products/pacific-blue-anti-mouse-cd45-antibody-3102.

3. https://www.biolegend.com/en-us/products/percp-anti-mouse-cd3epsilon-antibody-4190.

4. https://www.biolegend.com/en-us/products/brilliant-violet-510-anti-mouse-cd90-2-thy-1-2-antibody-7999.

5. https://www.biolegend.com/en-us/products/alexa-fluor-700-anti-mouse-cd4-antibody-3385.

6. https://www.biolegend.com/en-us/products/fitc-anti-mouse-cd8a-antibody-153.

7. https://www.biolegend.com/en-us/products/apc-anti-mouse-ifn-gamma-antibody-993.

8. https://www.biolegend.com/en-us/products/pe-anti-mouse-tnf-alpha-antibody-978.

9. https://www.ptgcn.com/products/CHAC1-Antibody-15207-1-AP.htm.

10. https://www.ptgcn.com/products/ATF4-Antibody-10835-1-AP.htm.

11. https://www.sigmaaldrich.cn/CN/zh/product/sigma/f1804.

12. https://www.cellsignal.cn/products/primary-antibodies/eif2a-d7d3-xp-rabbit-mab/5324.

13. https://www.abcam.com/products/primary-antibodies/eif2s1-phospho-s51-antibody-e90-ab32157.html.

14. https://www.ptgcn.com/products/GAPDH-Antibody-60004-1-Ig.htm.

15. https://www.ptgcn.com/products/TUBA1B-Antibody-11224-1-AP.htm.

16. https://qa1.thermofisher.cn/cn/zh/antibody/product/Goat-anti-Rabbit-IgG-H-L-Secondary-Antibody-Polyclonal/31460.
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Wild animals
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Methodology
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17. https://qa1.thermofisher.cn/cn/zh/antibody/product/Goat-anti-Mouse-IgG-H-L-Secondary-Antibody-Polyclonal/31430.

18. https://www.jaica.com/e/products_lipid_4hne_ab.html.

Human fibrosarcoma cell line HT-1080 (CCL-121), HEK293T (CRL-11268) and mouse melanoma cell line B16F10 (CRL-6475)
were from the American Type Culture Collection (ATCC). Human hepatocarcinoma cell lines Hep3B (SCSP-5045), SNU387
(SCSP-5046) and SNU182 (SCSP-5047), Human renal carcinoma cell lines Caki-1 (SCSP-5064) and ACHN (SCSP-5063), mouse
hepatocarcinoma cell line Hepa1-6 (SCSP-512) and mouse embryonic fibroblast cell line NIH/3T3 (SCSP-515) were from the
China Center for Type Culture Collection (CCTCC). OS-RC-2 and 786-O cell lines are gifts from Dr. Xiangping Yang (Huazhong
University of Science and Technology) who obtained them from CCTCC and ATCC. HT-29 originating from ATCC (HTB-38) are
kindly provided by Dr. Zheng Wang (Huazhong University of Science and Technology) and PancO2 is a gift from Dr. Jun Zhao
(Huazhong University of Science and Technology) who obtained from the Cell Resource Center, Peking Union Medical
College. HT-1080, Hep3B and ACHN were cultured in MEMmedium (Gibco, Thermo Fisher), Caki-1 was cultured in McCoy's
5A medium (Procell), NIH3T3 and PancO2 were cultured in DMEMmedium (Gibco, ThermoFisher Scientific), and all other
cells were cultured in RPMI medium (Gibco, ThermoFisher Scientific). All culture medium were supplemented with 10% FBS
(Cegrogen Biotech).

Hepa1-6 cell line was authenticated using the short tandem repeat analysis. It was done by a PCR-based strategy to target 17
STR loci and the result showed that the cell line matched with Hepa1-6 in Cellosaurus database. All other cell lines were not
authenticated.

All cell lines in our laboratory are routinely tested for mycoplasma contamination using a PCR-based method. And the cells
used in this study are negative for mycoplasma.

No cell line used in this study is listed in ICLAC database.

Wild type C57BL/6 mice, aged 6- 8 weeks, were obtained from Beijing Vital River Laboratory Animal Technology Co., Ltd. C57BL/6-Tg
(TcraTcrb) 1100Mjb/J (OT-1 mice) were kindly provided by Dr. Ning Wu (Huazhong University of Science and Technology) and mice
were bred and housed in the animal facility of Huazhong University of Science and Technology. Both female and male OT-I mice aged
8- 10 weeks were used in the experiments.

All animals were housed under specific pathogen-free conditions in groups of 5 mice per cage, and maintained in a humidity-
controlled environment with a 12 h light/dark cycle at a temperature of 22-25°C.

The study did not involve wild animals.

For inoculation of Hepa1-6 tumors, 6 to 8 week-old male C57BL/6 mice were used; for all other tumor inoculation experiments,
female mice were used.

The study did not involve samples collected from field.

Animal studies were conducted in accordance with the Institutional Animal Care and Use Committees and Institutional Review Board
of School of Basic Medicine, Tongji Medical College, Huazhong University of Science and Technology.

For cell death assays, tumor cells including the suspended dying cells were collected and resuspended in 200 l PBS
containing 1 g/ml Propidium Iodide (PI) or 7-Aminoactinomycin D (7-AAD) for 10 minutes, and immediately run on a flow
cytometer. PI or 7-AAD positive population was shown as the percentage of dead cells. For the co-culture of OVA+ tumor




