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Sample size

Data exclusions

Replication

CellChat version 1.6.1 (http://www.cellchat.org/)

Integrative Genomics Viewer version 2.11.4 (https://software.broadinstitute.org/software/igv/)

FlowJo version 10.7.1 (http://www.flowjo.com/)

SigProfilerMatrixGenerator version 1.1.23 (https://github.com/AlexandrovLab/SigProfilerMatrixGeneratorR)

SigProfilerExtractor version 1.1.0 (https://github.com/AlexandrovLab/SigProfilerExtractor)

CIBERSORTx (https://cibersortx.stanford.edu/)

The original code used for single-cell analyses has been deposited in Github: https://github.com/nccmo/mouse-NK-lymphoma-2024 and in
Zenodo: https://doi.org/10.5281/zenodo.13837293.

Mouse RNA-seq, WES, and scRNA-seq data have been deposited with links to BioProject accession number PRJDB16976 in the DNA Data Bank of Japan (DDBJ)
BioProject database. In humans, WES and RNA-seq data for 49 ENKTCL tumors and 3 normal NK cells from healthy donors were described in our previous study
(accession number EGAS00001006906). Publicly available WES and RNA-seq data for 46 ENKTCL tumors and 3 normal tonsils from ENKTCL patients and 1 normal
NK cell from healthy donor (accession number SRP057085, SRP049695, and GSE190924) were also obtained from the National Center for Biotechnology
Information Sequence Read Archive.

Sex- and gender-based analyses were not performed.

Analyses based on race, ethnicity, or other socially relevant groupings were not performed.

For WES and RNA-seq analyses, we included data of 49 ENKTCL patients and 3 healthy donors described in our previous study
and data of 46 ENKTCL tumors and 3 normal tonsils from ENKTCL patients and 1 normal NK cell from healthy donor obtained
from the public databases. For IHC analysis, we included 5 ENKTCL and 1 DLBCL (as a control) patients. Detailed information is
available in Supplementary Data 2.

For IHC analysis, ENKTCL and DLBCL (as a control) patients were selectively enrolled and analyzed. For WES and RNA-seq
analyses, we included data described in our previous study and data obtained from the public databases.

This study was approved by the National Cancer Center Institutional Review Board and the Ethical Committee of Kurume
University and performed in accordance with the Declaration of Helsinki. All samples were collected from patients with
informed consent without compensation, except for already-collected, anonymized samples whose use was permitted by the
institutional review board. We confirmed the acquisition of informed consent in the original publications for the data
described in our previous study and obtained from the public databases.

Statistical methods were not used to predetermine sample size. Sample size was determined empirically, at least three independent biological
replicates were conducted.

No data were excluded from analysis.

All experiments were conducted with at least three biological replicates. All attempts at replication were successful.
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

For in vivo experiments, mice were randomly assigned to each treatment group. Randomization was not relevant to other mouse experiments
because samples were analyzed based on genotype. For microscopy experiments, images were taken at random locations on slides. No other
experiments were randomized.

Investigators were blinded during data collection and analysis wherever possible. For microscopy experiments, samples were blinded before
cell counting.

For Flow Cytometry, the following anti-mouse fluorochrome-conjugated antibodies were used.

Alexa Fluor 488 anti-mouse/human CD11b (Flow cytometry) BioLegend #101217, M1/70

Alexa Fluor 647 anti-mouse/human CD45R/B220 (Flow cytometry) BioLegend #103226, RA3-6B2

Alexa Fluor 647 anti-mouse CD117 (c-Kit) (Flow cytometry) BioLegend #105818, 2B8

Alexa Fluor 647 anti-mouse/human Ki67 (Flow cytometry) BioLegend #151206 11F6

APC anti-mouse CD122 (IL-2R) (Flow cytometry) BioLegend #123214, TM-1

APC anti-mouse SiglecH (Flow cytometry) BioLegend #129612, 551

Biotin anti-mouse TER-119/Erythroid Cells Antibody (Flow cytometry) BioLegend #116204, TER-119

Biotin anti-mouse CD3 Antibody (Flow cytometry) BioLegend #100304, 145-2C11

Biotin anti-mouse CD19 Antibody (Flow cytometry) BioLegend #115504, 6D5

Biotin anti-mouse Ly-6G/Ly-6C (Gr-1) (Flow cytometry) BioLegend #108404, RB6-8C5

Brilliant Violet 421 anti-mouse/human CD11b (Flow cytometry) BioLegend #101251, M1/70

Brilliant Violet 421 anti-mouse Ly-6G/Ly-6C (Gr-1) (Flow cytometry) BioLegend #108434, RB6-8C5

Brilliant Violet 421 anti-mouse CD3 (Flow cytometry) BioLegend #100341, 145-2C11

Brilliant Violet 421 anti-mouse CD11c (Flow cytometry) BioLegend #117343, N418

Brilliant Violet 421 anti-mouse CD226 (DNAM-1) (Flow cytometry) BioLegend #133615, TX42.1

Brilliant Violet 421 anti-mouse KLRG1 (MAFA) (Flow cytometry) BioLegend #138414, 2F1/KLRG1

Brilliant Violet 605 anti-mouse CD4 (Flow cytometry) BioLegend #100451, GK1.5

Brilliant Violet 605 Streptavidin (Flow cytometry) BioLegend #405229

Brilliant Violet 785 anti-mouse CD19 (Flow cytometry) BioLegend #115543, 6D5

Brilliant Violet 785 anti-mouse TER-119/Erythroid Cells (Flow cytometry) BioLegend #116245, TER-119

Brilliant Violet 785 anti-mouse CD69 (Flow cytometry) BioLegend #104543, H1.2F3

Brilliant Violet 785 anti-mouse CD62L (Flow cytometry) BioLegend #104440, MEL-14

Brilliant Violet 785 anti-mouse NK1.1 (Flow cytometry) BioLegend #108749, PK136

BV786 anti-mouse CD43 (Flow cytometry) BD Bioscience #740857, S7

FITC anti-mouse CD122 (IL-2R) (Flow cytometry) BioLegend #123208, TM-1

PE anti-mouse CD45.2 (Flow cytometry) BioLegend #109808, 104

PE anti-mouse CD186 (CXCR6) (Flow cytometry) BioLegend #151104, SA051D1

PE anti-mouse CD146 (Flow cytometry) BioLegend #134704, ME-9F1

PE anti-mouse I-A/I-E (Flow cytometry) BioLegend #107608, M5/114.15.2

PE anti-mouse IFN- (Flow cytometry) BioLegend #505808, XMG1.2

PE anti-mouse Rat IgG1,k (Flow cytometry) BioLegend #400408, RTK2071

PE anti-mouse Eomes (Flow cytometry) BioLegend #157706, W17001A

PE anti-mouse Rat IgG2b, (Flow cytometry) BioLegend #403804, G013B8

PE anti-mouse/human T-bet (Flow cytometry) BioLegend #644810, 4B10

PE anti-mouse mouse IgG1,k (Flow cytometry) BioLegend #400114, MOPC-21

PE anti-mouse Ly6C (Flow cytometry) BioLegend #128008, HK1.4

PE/Cyanine7 anti-mouse CD8a (Flow cytometry) BioLegend #100722, 53-6.7

PE/Cyanine7 anti-mouse/human KLRG1 (MAFA) (Flow cytometry) BioLegend #138416, 2F1/KLRG1
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Flow Cytometry

Plots
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PE/Cyanine7 anti-mouse CD49a (flow cytometry) BioLegend #142608, HM1

PerCP/Cyanine5.5 anti-mouse NK-1.1 (Flow cytometry) BioLegend #108728, PK136

PerCP/Cyanine5.5 anti-mouse Ly-6G/Ly-6C (Gr-1) (Flow cytometry) BioLegend #108428, RB6-8C5

PerCP/Cyanine5.5 anti-mouse CD183 (CXCR3) (Flow cytometry) BioLegend #126514, CXCR3-173

For single-cell RNA-sequencing, the following anti-mouse fluorochrome-conjugated antibodies and hashtags were used.

TruStain FcX PLUS anti-mouse CD16/32 BioLegend #156604, S17011E

TotalSeq-B0090 Mouse IgG1,  isotype control BioLegend #400185, MOPC-21

TotalSeq-B0301 anti-mouse Hashtag 1 BioLegend #155831, M1/42; 30-F11

TotalSeq-B0302 anti-mouse Hashtag 2 BioLegend #155833, M1/42; 30-F11

For immunohistochemical analysis, the following antibodies were used.

Anti-human KLRG1 R&D Systems #MAB70293, 2388C

Anti-human CD49a Cell Signaling Technology #15574, E9K2J

Anti-human CXCR3 BD Bioscience #557183, 1C6

Anti-human CXCR6 Abcam #ab273116, EPR24686-113

Anti-human CD11c Abcam #ab52632, EP1347Y

For in vivo treatment experiments, anti-mouse/human KLRG-1 antibody (BioXcell BE0201), polyclonal Syrian hamster IgG control
(BioXcell BE0087), anti-mouse CXCL16 antibody (R&D Systems MAB503), and Rat IgG2A isotype control (R&D systems MAB006) were
used.

All antibodies used in this paper are commercially available.

BioLegend: https://www.biolegend.com/ja-jp/quality/quality-control

BioXcell: https://bioxcell.com/

R&D systems: https://www.rndsystems.com/

Cell Signaling Technology: https://www.cellsignal.com/

Abcam: https://www.abcam.co.jp/

B6.129P2-Trp53tm1Brn/J (Trp53flox/flox, catalog number: 008462) and B6.Cg-Ncr1tm1.1(icre)Viv/Or (Ncr1-iCre, catalog number:
EM05625) were purchased from The Jackson Laboratory and The Institut national de la santé et de la recherche médicale,
respectively. LMP1stop conditional knock-in mice were kindly provided from Dr. Yasui. C57BL/6-SR-PSOX (Cxcl16 knockout) mice
(nbio 196) at 8 weeks old were obtained from the Laboratory Animal Resource Bank of the National Institute of Biomedical
Innovation, Health and Nutrition. Female C57BL/6 mice (8 weeks old) were obtained from Charles River Laboratories Japan.

C57BL/6-SR-PSOX mice were used at 8 weeks old for transplantation experiments, while C57BL/6 mice were used at 8 and 60 weeks
old. For Trp53flox/flox, Trp53-/-, LMP1+, Trp53-/-LMP1+ mice, we used naturally bred cohorts for long-term observation.
Additionally, 8-week-old mice from these strains were used for pre-tumor analyses.

All mice were maintained under specific pathogen-free conditions and maintained on a 12-h light/dark cycle at room temperature
(22 ± 0.5 °C) with constant humidity (55 ± 10%). Mice were monitored daily and euthanized when they appeared moribund or lost >
25% of their body weight.

This study did not involve wild animals.

Male and female mice were sacrificed for lymphoma model experiments. Drug experiments were only done in female mice.

This study did not involve samples collected from the field.

All mouse experiments were approved by the Animals Committee for Animal Experimentation of the National Cancer Center
(approval ID: T17-081) and met the Guidelines for Proper Conduct of Animal Experiments (the Science Council of Japan).




