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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 description of any restrictions on data availability

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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

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

The RNA-seq data generated in this study have been deposited in the ArrayExpress database under the accession code E-MTAB-12853 and in the ENA database
under the accession number ERP146384 (https://www.ebi.ac.uk/ena/browser/view/PRJEB61285). The following ChIP-seq public datasets were analysed:
GSE156423 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM4730573) ChIP-seq for BRD4 in NKs isolated from peripheral blood of two healthy donors
(REF. 29; 10.3389/fimmu.2021.626255), GSE101225 (ENCODE project n°ENCSR583ACG; https://www.encodeproject.org/experiments/ENCSR583ACG/) ChIP-seq for
BRD4 in K562 cell line, GSE231137 (ENCODE project n°ENCSR140GLO; https://www.encodeproject.org/experiments/ENCSR140GLO/) ChIP-seq for SMAD3 in K562
cell line (REF. 30; DOI 10.1126/science.1105136). The remaining data are available within the Article, Supplementary Information or Source Data file. Source data
are provided with this paper.All data supporting the findings of this study are available within the paper and its Supplementary Information.

No sex- or gender-based analysis was performed. This did not apply to the study.

No information about race, ethnicity or other socially relevant grouping was collected. This did not apply to the study.

53 patients with a lung cancer diagnosis and undergoing surgery at the Azienda USL-IRCCS of Reggio Emilia (Italy) from 2018
to 2023. Both sexes were included, age were in the 51-84 range with average 70.

Consecutive patients were recruited for the study and during the revision process. Patients with metastatic diseases were a
priori excluded from enrollment. Patients undergoing surgery for lung cancer were proposed to adhere to this study and a
signed informed consensus was collected from each patient. We are not aware of any bias that may impact the results of the
study.

Comitato Etico dell'Area Vasta Emilia Nord (AVEN) - Reggio Emilia district (Authorization code 196/2017).

For mouse studies, assuming a coefficient of variation (CV) of tumor growth equal for each arm, at least 5 mice per arm were necessary to
detect, with 0.8 potency, a halving of tumor growth (alpha error equal to 0.05). For analyses on human specimens, sample size was
determined by samples availability. All samples resulting quantitatively and qualitatively suitable for the required analyses were included in
the study.

For mouse studies, mice were excluded if no tumor bioluminescence was detected (absence of tumor engraftment) or if mice died before the
experimental endpoints.

Each experiment was replicated multiple times (>3 up to 6).

For mouse studies, when a basal bioluminescence signal (corresponding to tumor engraftment) was detected, mice were randomized into
four experimental groups, before starting treatments. For analyses on human specimens, no randomization was applied. For this reason,
covariates such as age were not relevant.

Blinding was not applicable to this study since no patients randomization was applied.
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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.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

All the used antibodies are reported in the manuscript and here. Antibodies dilutions are reported for each antibody in the Methods
section or in the Supplementary Table 1 as amount/million of cells for the flow cytometry experiments. Rabbit anti-SMAD3 (#9523,
Cell Signaling Technology), rabbit anti-BRD4 (#128874, Abcam), mouse anti-beta actin (#A2228, Sigma-Aldrich), rabbit anti-BRD4
(#A301-985A100, Thermo Fisher Scientific), rabbit anti-IgG isotype control (#2729, Cell Signaling Technology), anti-Rpb1 NTD (RNA
Pol II, #149535, Cell Signaling Technology), anti-!-tubulin (#sc8035, Santa Cruz Biotechnologies), rabbit anti-human CD56 (MRQ-42,
Cell Marque, Sigma-Aldrich), mouse anti-human CD45 (2B11, PD7/26, Cell Marque, Sigma-Aldrich), anti-human CD45 FITC (#342408,
BD), anti-human CD45 PE-Cy™7 (#557748, BD), anti-human CD3 FITC (#300406, Biolegend),

anti-human CD4 APC (#130-113-784, Miltenyi Biotech), anti-human CD8 APC-Vio®770 (#130-110-819, Miltenyi Biotech), anti-human
CD14 PE (#342408, BD), anti-human CD19 PE-Vio® 770 (#130-113-170, Miltenyi Biotech), anti-human CD56 FITC (#562794, BD), anti-
human CD16 APC-H7 (#560195, BD), anti-human CD94 APC (#559878, BD), anti-human IFN-" PE (#340452, BD), anti-human CD107a
APC (#130-119-869, Miltenyi Biotech), anti-human CD152 PE (#130-118-357, Miltenyi Biotech), anti-human PD-1 APC (#130-117-694,
Miltenyi Biotech), anti-human TIGIT PE (#130-116-814, Miltenyi Biotech), anti-human TIM3 APC (#130-120-700, Miltenyi Biotech),
anti-human CD223 APC-Vio770 (#130-130-284, Miltenyi Biotech), anti-mouse CD45 PE-Vio770 (#130-117-529, Miltenyi Biotech), anti-
mouse CD4 FITC (#553729, BD); anti-mouse CD8 APC-Cy7 (#557654, BD), anti-mouse CD19 APC (#17-0193-80, Thermo Fisher), anti-
mouse NK1.1 APC (#17-5941-81, Thermo Fisher), anti-mouse CD335 APC (#130-117-514, Miltenyi Biotech), anti-mouse PD1 APC-Cy7
(#135223, Biolegend), anti-mouse TIGIT PE (#130-120-296, Miltenyi Biotech), anti-mouse CD152 PE (#130-102-570, Miltenyi Biotech),
anti-mouse CD107a FITC (#130-102-191, Miltenyi Biotech), anti-mouse CD122 (#BE0298, BioXcell).

Validation information for primary antibodies can be found at the website of manufacturers, as follows:

Rabbit anti-SMAD3 (#9523, Cell Signaling Technology) (Western blot and ChIP): https://www.cellsignal.com/products/primary-
antibodies/smad3-c67h9-rabbit-mab/9523

rabbit anti-BRD4 (#128874, Abcam) (Western blot): https://www.abcam.com/products/primary-antibodies/brd4-antibody-epr51502-
ab128874.html

mouse anti-beta actin (#A2228, Sigma-Aldrich) (Western blot): https://www.sigmaaldrich.com/IT/it/product/sigma/a2228

rabbit anti-BRD4 (#A301-985A100, Thermo Fisher Scientific) (ChIP): https://www.thermofisher.com/antibody/product/BRD4-
Antibody-Polyclonal/A301-985A100; This antibody was validated for ChIP-seq by the ENCODE project consortium, see: https://
www.encodeproject.org/antibodies/ENCAB782ZNQ/

rabbit anti-IgG isotype control (#2729, Cell Signaling Technology) (ChIP): https://www.cellsignal.com/products/primary-antibodies/
normal-rabbit-igg/2729

anti-Rpb1 NTD (RNA Pol II, #14958S, Cell Signaling Technology) (Western blot): https://www.cellsignal.com/products/primary-
antibodies/rpb1-ntd-d8l4y-rabbit-mab/14958

anti-!-tubulin (#sc8035, Santa Cruz Biotechnologies) (Western blot):

https://www.scbt.com/it/p/alpha-tubulin-antibody-tu-02

rabbit anti-human CD56 (MRQ-42, Cell Marque, Sigma-Aldrich) (IHC): https://www.sigmaaldrich.com/IT/it/product/sigma/156r9

mouse anti-human CD45 (2B11, PD7/26, Cell Marque, Sigma-Aldrich) (IHC): https://www.sigmaaldrich.com/IT/it/product/
sigma/145m9

Flow cytometry:

anti-human CD45 FITC (#342408, BD): https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/clinical-diagnostics/multicolor-cocktails-and-kits-ivd-ce-ivds/342xxx/3424xx/342408_base/pdf/23-5297.pdf

anti-human CD45 PE-Cy™7 (#557748, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/
research-reagents/single-color-antibodies-ruo/pe-cy-7-mouse-anti-human-cd45.557748

anti-human CD3 FITC (#300406, Biolegend): https://www.biolegend.com/nl-be/products/fitc-anti-human-cd3-antibody-863

anti-human CD4 APC (#130-113-784, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd4-antibody-anti-human-
reafinity-rea623.html#conjugate=apc:size=100-tests-in-200-ul

anti-human CD8 APC-Vio®770 (#130-110-819, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd8-antibody-anti-
human-reafinity-rea734.html#conjugate=apc-vio-770:size=30-tests-in-60-ul

anti-human CD14 PE (#342408, BD): https://www.bdbiosciences.com/content/dam/bdb/products/global/reagents/flow-cytometry-
reagents/clinical-diagnostics/multicolor-cocktails-and-kits-ivd-ce-ivds/342xxx/3424xx/342408_base/pdf/23-5297.pdf
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Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

anti-human CD19 PE-Vio® 770 (#130-113-170, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd19-antibody-
anti-human-lt19.html#conjugate=vioblue:size=100-tests-in-200-ul

anti-human CD56 FITC (#562794, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/research-
reagents/single-color-antibodies-ruo/fitc-mouse-anti-human-cd56-ncam-1.562794

anti-human CD16 APC-H7 (#560195, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/
research-reagents/single-color-antibodies-ruo/apc-h7-mouse-anti-human-cd16.560195

anti-human CD94 APC (#559876, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/research-
reagents/single-color-antibodies-ruo/apc-mouse-anti-human-cd94.559876

anti-human IFN-" PE (#340452, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/clinical-
discovery-research/single-color-antibodies-ruo-gmp/pe-mouse-anti-human-ifn.340452

anti-human CD107a APC (#130-119-869, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd107a-lamp-1-
antibody-anti-human-h4a3.html#conjugate=vioblue:size=100-tests-in-200-ul

anti-human CD152 PE (#130-118-357, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd152-antibody-anti-
human-bni3.html#conjugate=pe:size=100-tests-in-200-ul

anti-human PD-1 APC (#130-117-694, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd279-pd1-antibody-anti-
human-pd1-3-1-3.html#conjugate=apc:size=100-tests-in-200-ul

anti-human TIGIT PE (#130-116-814, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/tigit-antibody-anti-human-
reafinity-rea1004.html#conjugate=pe:size=100-tests-in-200-ul

anti-human TIM3 APC (#130-120-700, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/tim-3-antibody-anti-
human-f38-2e2.html#conjugate=apc:size=100-tests-in-200-ul

anti-human CD223 APC-Vio770 (#130-130-284, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd223-antibody-
anti-human-reafinity-rea351.html#conjugate=apc-vio-770:size=100-tests-in-200-ul

anti-mouse CD45 PE-Vio770 (#130-117-529, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd45-antibody-anti-
mouse-30f11.html#conjugate=pe-vio-770:size=30-ug-in-200-ul

anti-mouse CD4 FITC (#553729, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/research-
reagents/single-color-antibodies-ruo/fitc-rat-anti-mouse-cd4.553729

anti-mouse CD8 APC-Cy7 (#557654, BD): https://www.bdbiosciences.com/en-it/products/reagents/flow-cytometry-reagents/
research-reagents/single-color-antibodies-ruo/apc-cy-7-rat-anti-mouse-cd8a.557654

anti-mouse CD19 APC (#17-0193-80, Thermo Fisher): https://www.thermofisher.com/antibody/product/CD19-Antibody-clone-
eBio1D3-1D3-Monoclonal/17-0193-82

anti-mouse NK1.1 APC (#17-5941-81, Thermo Fisher): https://www.thermofisher.com/antibody/product/NK1-1-Antibody-clone-
PK136-Monoclonal/17-5941-81

anti-mouse CD335 APC (#130-117-514, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd335-nkp46-antibody-
anti-mouse-29a1-4-9.html#conjugate=apc:size=30-ug-in-200-ul

anti-mouse PD1 APC-Cy7 (#135223, Biolegend): https://www.biolegend.com/en-gb/search-results/apc-cyanine7-anti-mouse-cd279-
pd-1-antibody-9742?GroupID=BLG7927

anti-mouse TIGIT PE (#130-120-296, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/tigit-antibody-anti-mouse-
reafinity-rea536.html#conjugate=pe:size=30-ug-in-200-ul

anti-mouse CD152 PE (#130-102-570, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd152-antibody-anti-
mouse-uc10-4b9.html#conjugate=pe:size=30-ug-in-1-ml

anti-mouse CD107a FITC (#130-102-191, Miltenyi Biotech): https://www.miltenyibiotec.com/IT-en/products/cd107a-lamp-1-
antibody-anti-mouse-1d4b.html#conjugate=fitc:size=30-ug-in-1-ml

anti-mouse CD122 (#BE0298, BioXcell)(in vivo mice treatments): https://bioxcell.com/invivomab-anti-mouse-cd122-il-2rb-be0298

NCI-H23 (Human, male), NCI-H1299 (Human, male), and NCI-H1975 (Human, female) cell lines were obtained from Dr.
Massimo Broggini (IRCCS-Istituto di Ricerche Farmacologiche Mario Negri, Milan, Italy). LLC1 (Mouse) was obtained from Dr.
Francesco Bertolini (IFOM-IEO Campus, Milan, Italy). HEK293T (ATCC CRL-3216, Human, female) and NK92® (ATCC CRL-2407,
Human, male) cell line was purchased from ATCC (LGC Standards).

All cell lines have been authenticated through SNP or STR profiling by Multiplexion Gmbh (Heidelberg, Germany).

All cell lines are routinely checked (i.e. every 2 weeks) for mycoplasma contamination through MycoAlert Mycoplasma
Detection kit (#LT07-318, Lonza). In case Mycoplasma was detected, the batch was discarded and a new one was thawed
from liquid nitrogen stock.

We check the ICLAC register of communly misidentified cell lines and none of the cell lines we used in this manuscript are
present in the register.

Nonobese diabetic severe combined immunodeficient (NOD/SCID) interleukin-2 receptor " (IL-2Rg)-null (NSG) mice and C57BL/6
mice. Age of NOD/SCID mice was 6-8 weeks, age of C57BL/6 mice was 6 weeks.




