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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
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All data supporting the findings of this work are available within the articles or in the Supplementary Information. The scRNA-seq datasets generated for this study
have been deposited in the NCBI Gene Expression Omnibus (GEO) under accession number GSE272255. Source data are provided with this paper.
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Sample size was chosen to ensure reproducibility of the experiments in accordance with the replacement, reduction and refinement principles
of animal ethics regulation. Sample size are provided in the figure legends for each experiment and reasonable sample sizes were chosen to
ensure they are sufficient for statistical comparison between different groups.

No data was excluded in this study.

Replication data was not performed for scRNA-seq due to the cost, whereas n = 3 mice or samples were pooled to control for biological
variability. The data are represented as mean ± s.d. of a minimum of 3 independent replicates. All experimental findings were reliably
reproduced. All experiments were performed as technical or biological replications as appropriate for the experiment design. Details of
experimental replicates are given in the figure legends.

All samples were randomly assigned to experimental groups.

The investigators were blinded during experiment, data acquisition, and analysis with the same parameter to ensure the consistency of
measurement and analysis across all groups.
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

The anti-PD-1 antibody used in vivo was purchased from Bio X Cell (29F.1A12™, #BP0273, lot 883023J1). The primary antibodies used
for immunostaining were against CD45 (30-F11, Biolegend, #103112, lot B353749, 80×), CD11c (N418, Biolegend, #117318, lot
B346713, 80×), CD80 (16-10A1, Biolegend, #104706, lot B342942, 80×), CD86 (GL-1, Biolegend, #105028, lot B317511, 80×), MHC II
(M5/114.15.2, Biolegend, #107632, lot B360796, 80×), CD3 (17A2, Biolegend, #100228, lot B343124, 80×), CD4 (GK1.5, Biolegend,
#100408, lot B334826, 80×), CD8a (53-6.7, BD Biosciences, #750024, lot 2214082, 40×; KT15, Thermo Fisher Scientific, #MA5-16759),
CD44 (IM7, BD Biosciences, #560569, lot 1221629, 40×), CD62L (MEL-14, BD Biosciences, #562910, lot 1293954, 40×), intracellular
IFN- (XMG1.2, Biolegend, #505826, lot B367890, 80×), and CD16/32 (93, Biolegend, #101302, lot B361754, 80×). The primary
antibodies used for immunoblotting and immunofluorescence were against Drp1 (EPR19274, Abcam, #ab184247, lot GR3369203-11,
1000×), caspase 9 (C9, Cell Signaling Technology, #9508, lot 7, 1000×), cleaved caspase 9 (D2D4, Cell Signaling Technology, #7237, lot
3, 1000×), caspase 3 (Cell Signaling Technology, #9662, lot 19, 1000×), cleaved caspase 3 (5A1E, Cell Signaling Technology, #9664, lot
22, 1000×), PARP (Cell Signaling Technology, #9542, lot 15, 1000×), Bcl-2 (D17C4, Cell Signaling Technology, #3498, lot 6, 1000×), Bim
(Abclonal, #A0295, lot 3100170101, 1000×), Bax (E63, Abcam, #ab32503, 1000×), cytochrome c (6H2.B4, Beyotime, #AC908, lot
091223240402, 500×), TOM20 (ARC5002-01, Abclonal, #A19403, lot 3600001090, 100×), calreticulin (D3E6, Cell Signaling
Technology, #12238, lot 5, 500×), HMGB1 (Cell Signaling Technology, #3935, lot 4, 50×), PERK (EPR19876-294, Abcam, #ab229912,
1000×), p-PERK (16F8, Cell Signaling Technology, #3179, lot 21, 300×), eIF2 (D7D3, Cell Signaling Technology, #5324, lot 9, 1000×),
p-eIF2 (D9G8, Cell Signaling Technology, #3398, lot 8, 1000×), ATF4 (Abclonal, #A21500, lot 5500038538, 1000×), CHOP (L63F7, Cell
Signaling Technology, #2895, lot 15, 1000×), HRI (Proteintech, #20499-1-AP, 1000×), Ubiquitin (ARC50024, Abclonal, #A19686, lot
6100005203, 1000×), Sec61b (Abclonal, #A15788, lot 0161690101, 1000×), 4-HHE/HNE (6F10, Novus Biologicals, #NBP2-59352, 50×),
CD11c (D1V9Y, Cell Signaling Technology, #97585, lot 6, 300×), F4/80 (D2S9R, Cell Signaling Technology, #70076, lot 9, 300×), CD86
(E5W6H, Cell Signaling Technology, #19589, lot 5, 300×), CD206 (E6T5J, Cell Signaling Technology, #24595, lot 3, 300×),  actin
(8H10D10, Cell Signaling Technology, #3700，lot 21, 1000×), VDAC1/2 (Proteintech, #10866-1-AP, 1000×), NaK ATPase (EP1845Y，
Abcam, #ab76020, 100000×), isotype control (E7Q5L, Cell Signaling Technology, #53484, lot 4; DA1E, Cell Signaling Technology,
#3900, lot 52). The secondary antibodies used for immunostaining were horse anti-mouse IgG, HRP linked (Cell Signaling Technology,
#7076P2, lot 36, 2000×), goat anti-rabbit IgG, HRP linked (Cell Signaling Technology, #7074P2, lot 33, 2000×), donkey anti-rabbit IgG
Alexa FluorTM 555 (H+L; Thermo Fisher Scientific, #A31572, 500×), donkey anti-rabbit IgG Alexa FluorTM 488 (H+L; Thermo Fisher
Scientific, #A21206, 1000×), goat anti-mouse IgG Alexa FluorTM 488 (H+L; Thermo Fisher Scientific, #A11001, 1000×).

All antibodies were verified by the supplier and each lot has been quality tested. All the antibodies used are from commercial sources
and have been validated by the vendors. Validation data are available on the manufacturer's website.

APC anti-mouse CD45 Antibody (103112) has been validated to be used for flow cytometry and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/apc-anti-mouse-cd45-antibody-97).

PE/Cyanine7 anti-mouse CD11c Antibody (117318) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.biolegend.com/en-us/products/pe-cyanine7-anti-mouse-cd11c-antibody-3086).

FITC anti-mouse CD80 Antibody (104706) has been validated to be used for flow cytometry and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/fitc-anti-mouse-cd80-antibody-41).

PerCP/Cyanine5.5 anti-mouse CD86 Antibody (105028) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.biolegend.com/en-us/products/percp-cyanine5-5-anti-mouse-cd86-antibody-4276).

Brilliant Violet 421™ anti-mouse I-A/I-E Antibody (107632) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-mouse-i-a-i-e-antibody-7147).

Brilliant Violet 421™ anti-mouse CD3 Antibody (100228) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-mouse-cd3-antibody-7326).

PE anti-mouse CD4 Antibody (100408) has been validated to be used for flow cytometry and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/pe-anti-mouse-cd4-antibody-250).

BD OptiBuild™ BUV496 Rat Anti-Mouse CD8a (750024) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-
color-antibodies-ruo/buv496-rat-anti-mouse-cd8a.750024).

BD Pharmingen™ PE-Cy™7 Rat Anti-Mouse CD44 (560569) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-
color-antibodies-ruo/pe-cy-7-rat-anti-mouse-cd44.560569).

BD Horizon™ BV421 Rat Anti-Mouse CD62L (562910) has been validated to be used for flow cytometry and mentioned species
reactivity with mouse (https://www.bdbiosciences.com/zh-cn/products/reagents/flow-cytometry-reagents/research-reagents/single-
color-antibodies-ruo/bv421-rat-anti-mouse-cd62l.562910).

PE/Cyanine7 anti-mouse IFN- Antibody (505826) has been validated to be used for flow cytometry and mentioned species reactivity
with mouse (https://www.biolegend.com/en-us/products/pe-cyanine7-anti-mouse-ifn-gamma-antibody-5865).

Purified anti-mouse CD16/32 Antibody (101302) has been validated to be used for flow cytometry and mentioned species reactivity
with mouse (https://www.biolegend.com/en-us/products/purified-anti-mouse-cd16-32-antibody-190).
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Anti-DRP1 antibody (ab184247) has been validated to be used for western blotting/immunofluorescence and mentioned species
reactivity with human/mouse/rat (https://www.abcam.cn/products/primary-antibodies/drp1-antibody-epr19274-ab184247.html).

Caspase-9 (C9) Mouse mAb (9508) has been validated to be used for western blotting and mentioned species reactivity with human/
mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/caspase-9-c9-mouse-mab/9508).

Cleaved Caspase-9 (Asp330) (D2D4) Rabbit mAb (7237) has been validated to be used for western blotting and mentioned species
reactivity with human (https://www.cellsignal.cn/products/primary-antibodies/cleaved-caspase-9-asp330-d2d4-rabbit-mab/7237).

Caspase-3 Antibody (9662) has been validated to be used for western blotting and mentioned species reactivity with human/mouse/
rat (https://www.cellsignal.cn/products/primary-antibodies/caspase-3-antibody/9662).

Cleaved Caspase-3 (Asp175) (5A1E) Rabbit mAb (9664) has been validated to be used for western blotting and mentioned species
reactivity with human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/cleaved-caspase-3-asp175-5a1e-rabbit-
mab/9664).

PARP Antibody (9542) has been validated to be used for western blotting and mentioned species reactivity with human/mouse/rat
(https://www.cellsignal.cn/products/primary-antibodies/parp-antibody/9542).

Bcl-2 (D17C4) Rabbit mAb (3498) has been validated to be used for western blotting and mentioned species reactivity with human/
mouse (https://www.cellsignal.cn/products/primary-antibodies/bcl-2-d17c4-rabbit-mab/3498).

Bim Rabbit pAb (A0295) has been validated to be used for western blotting and mentioned species reactivity with human (https://
abclonal.com.cn/Datasheet/Antibodies/A0295.pdf?v=1719564279).

Anti-Bax antibody (ab32503) has been validated to be used for western blotting and mentioned species reactivity with human/
mouse/rat (https://www.abcam.cn/products/primary-antibodies/bax-antibody-e63-ab32503.html).

Cytochrome C antibody (AC908) has been validated to be used for immunofluorescence and mentioned species reactivity with
human/mouse/rat (https://www.beyotime.com/product/AC908.htm).

TOM20 Rabbit mAb (A19403) has been validated to be used for immunofluorescence and mentioned species reactivity with human/
mouse/rat (https://abclonal.com.cn/catalog/A19403).

Calreticulin (D3E6) XP® Rabbit mAb (12238) has been validated to be used for western blotting/immunofluorescence/flow cytometry
and mentioned species reactivity with human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/calreticulin-d3e6-
xp-rabbit-mab/12238).

HMGB1 Antibody (3935) has been validated to be used for western blotting/immunofluorescence and mentioned species reactivity
with human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/hmgb1-antibody/3935).

Anti-PERK antibody (ab229912) has been validated to be used for western blotting and mentioned species reactivity with human/
mouse/rat (https://www.abcam.cn/products/primary-antibodies/perk-antibody-epr19876-294-ab229912.html).

Phospho-PERK (Thr980) (16F8) Rabbit mAb (3179) has been validated to be used for western blotting and mentioned species
reactivity with mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/phospho-perk-thr980-16f8-rabbit-mab/3179).

eIF2 (D7D3) XP® Rabbit mAb (5324) has been validated to be used for western blotting and mentioned species reactivity with
human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/eif2a-d7d3-xp-rabbit-mab/5324).

Phospho-eIF2 (Ser51) (D9G8) XP® Rabbit mAb (3398) has been validated to be used for western blotting and mentioned species
reactivity with human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/phospho-eif2a-ser51-d9g8-xp-rabbit-
mab/3398).

ATF4 Rabbit pAb (A21500) has been validated to be used for western blotting and mentioned species reactivity with human/mouse/
rat (https://abclonal.com.cn/Datasheet/Antibodies/A21500.pdf?v=1718359851).

CHOP (L63F7) Mouse mAb (2895) has been validated to be used for western blotting/immunofluorescence and mentioned species
reactivity with human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/chop-l63f7-mouse-mab/2895).

EIF2AK1 Polyclonal antibody (20499-1-AP) has been validated to be used for western blotting/immunofluorescence and mentioned
species reactivity with human (https://www.ptgcn.com/products/EIF2AK1-Antibody-20499-1-AP.htm).

Ubiquitin Rabbit mAb (A19686) has been validated to be used for western blotting and mentioned species reactivity with human/
mouse/rat (https://abclonal.com.cn/catalog/A19686).

SEC61B Rabbit pAb (A15788) has been validated to be used for western blotting and mentioned species reactivity with human/
mouse/rat (https://abclonal.com.cn/catalog/A15788).

4-Hydroxy-2-hexenal Antibody (NBP2-59352) has been validated to be used for western blotting/flow cytometry/
immunofluorescence and mentioned species reactivity with human/mouse/rat (https://www.novusbio.com/products/4-hydroxy-2-
hexenal-antibody-6f10_nbp2-59352).

Anti-CD8 alpha antibody (ab217344) has been validated to be used for western blotting/ immunohistochemistry and mentioned
species reactivity with mouse (https://www.abcam.cn/products/primary-antibodies/cd8-alpha-antibody-epr21769-ab217344.html).

CD11c (D1V9Y) Rabbit mAb (97585) has been validated to be used for western blotting/ immunohistochemistry and mentioned
species reactivity with mouse (https://www.cellsignal.cn/products/primary-antibodies/cd11c-d1v9y-rabbit-mab/97585).

F4/80 (D2S9R) XP® Rabbit mAb (70076) has been validated to be used for western blotting/ immunohistochemistry and mentioned
species reactivity with mouse (https://www.cellsignal.cn/products/primary-antibodies/f4-80-d2s9r-xp-rabbit-mab/70076).

CD86 (E5W6H) Rabbit mAb (19589) has been validated to be used for western blotting/ immunohistochemistry and mentioned
species reactivity with mouse (https://www.cellsignal.cn/products/primary-antibodies/cd86-e5w6h-rabbit-mab/19589).

CD206/MRC1 (E6T5J) XP® Rabbit mAb (24595) has been validated to be used for western blotting/ immunohistochemistry and
mentioned species reactivity with human/mouse/rat (https://www.cellsignal.cn/products/primary-antibodies/cd206-mrc1-e6t5j-xp-
rabbit-mab/24595).

-Actin (8H10D10) Mouse mAb (3700) has been validated to be used for western blotting/ immunohistochemistry/
immunofluorescence and mentioned species reactivity with human/mouse/rat (https://www.cellsignal.cn/products/primary-
antibodies/b-actin-8h10d10-mouse-mab/3700).

VDAC1/2 Polyclonal antibody (10866-1-AP) has been validated to be used for western blotting/immunohistochemistry and
mentioned species reactivity with human/mouse/rat (https://www.ptgcn.com/products/VDAC1-Antibody-10866-1-AP.htm).

Anti-Sodium Potassium ATPase antibody (ab76020) has been validated to be used for western blotting/immunohistochemistry/
immunofluorescence and mentioned species reactivity with human/mouse/rat (https://www.abcam.cn/products/primary-
antibodies/sodium-potassium-atpase-antibody-ep1845y-plasma-membrane-loading-control-ab76020.html).

Mouse (E7Q5L) mAb IgG2b Isotype Control (53484) has been validated to be used for flow cytometry/immunohistochemistry/
immunofluorescence (https://www.cellsignal.cn/products/primary-antibodies/mouse-e7q5l-mab-igg2b-isotype-control/53484).

Rabbit (DA1E) mAb IgG XP® Isotype Control (3900) has been validated to be used for flow cytometry/immunohistochemistry/
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immunofluorescence (https://www.cellsignal.cn/products/primary-antibodies/rabbit-da1e-mab-igg-xp-isotype-control/3900).

B16F10 (SCSP-5233), 4T1 (SCSP-5056), CT26 (SCSP-523), AML12 (SCSP-550), HeLa (SCSP-504), and A549 (SCSP-503) were
purchased from the cell bank of the Chinese Academy of Sciences (Shanghai, China). MC38 (BTCC-2026) and A2780
(BTCC-1008) were purchased from Bowers Type Culture Collection (Beijing, China). B16F10-OVA was purchased from
Crisprbio (Beijing, China). Drug-resistant cell lines HeLa/R, A549/R and A2780/R were established following method of
increasing cisplatin concentration. HepLi5 was a gift from Professor Li Lanjuan’s team at the State Key Laboratory for
Diagnosis and Treatment of Infectious Diseases, First Affiliated Hospital, School of Medicine, Zhejiang University.

These cell lines were morphologically confirmed.

All cell lines were negative for mycoplasma contamination.

No commonly misidentified cell lines were used.

C57BL/6 (6~8 weeks) and BALB/c mice (6~8 weeks) were purchased from the Laboratory Animal Center of Hangzhou Medical College
(Hangzhou, China). Animals were raised in specific pathogen-free animal experimental center and allowed free access to food and
water. All experimental/control animals were co-housed in a habitant under standard conditions (23~26°C, 40%~60% humidity, 12 h
light-dark cycle, and 4-6 mice/cage).

No wild animals were used in the study.

Female mice were used for mammary carcinoma models because breast cancer is more common in women than men. The sex was
not considered in other cancer models because there was no direct correlation between the selected tumor model and sex.

No field-collected samples were involved in this study.

We performed animal experiments in accordance with the National Institute Guide for the Care and Use of Laboratory Animals. The
experimental protocols were approved by the Ethics Committee of the First Affiliated Hospital, Zhejiang University School of
Medicine. All studies comply with relevant ethical regulations.

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, 
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the 
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe 
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor 
was applied.

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If 
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to 
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, 
off-target gene editing) were examined.




