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Data exclusions

Replication

Randomization
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Murine ATAC-seq raw data have been deposited into the Gene Expression Omnibus (GEO) database under the following accession numbers: GSM8015946,
GSM8015947, GSM8015948, GSM8015949, GSM8015950, GSM8015951 [https://www.ncbi.nlm.nih.gov/geo/ query/acc.cgi?acc=GSE253179]. The scRNA-seq
publicly available data used in this study are also available in the GEO database under accession codes GSE72056 [https://www.ncbi.nlm.nih.gov/geo/ query/
acc.cgi?acc=GSE72056] and GSE185386 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE185386]. Source data are provided as a Source Data file, which
is publically available within the Harvard Dataverse under the following link: https://doi.org/10.7910/DVN/JRJUMR.

n/a

n/a

n/a

n/a

n/a

Sample sizes were chosen based on experience and contingency table analyses (http://vassarstats.net/tab2x2.html). Numbers reflect the
sample sizes needed to detect significant differences between experimental and control groups. E.g. our analyses indicated that a minimum
of n=6 mice per group would be anticipated to yield sufficient statistical power to determine significant differences.

No data was excluded from any of the reported analyses.

All results were confirmed in at least n=3 biologically independent experiments.

For all in vivo tumorigenicity studies, gender and age-matched mice or equal genotype were randomly assigned to cages prior to tumor cell
inoculation.

n/a



3

nature
portfolio

|
rep

orting
sum

m
ary

April2023

Materials & experimental systems
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Eukaryotic cell lines
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used The following antibodies (abs) were used for flow cytometric analyses of human cells: Alexa Fluor 647-conjugated (BD Biosciences) or

PerCP-eFluor 710-conjugated anti-human PD-1 (clone MIH4, 20 µg/mL, Thermo Fisher Scientific, Waltham, MA) and Alexa Fluor 647-
conjugated or PerCP-eFluor 710-conjugated mouse IgG1 isotype controls (clone MOPC-31C, 20 µg/mL, BD Biosciences; clone
P3.6.2.8.1, 20 µg/mL, Thermo Fisher Scientific), unconjugated anti-human PD-1 clinical ab, nivolumab (100 µg/mL, Bristol Myers
Squibb, Cambridge, MA) was obtained from the BWH Pharmacy, and Ultra-LEAF unconjugated human IgG4 isotype control (clone
QA16A15, 100 µg/mL, BioLegend), FITC-conjugated or PE-conjugated anti-human IgG4 (clone HP6023, 1:50, Abcam, Waltham, MA),
PE-conjugated anti-human PD-L1 (clone 29E.2A3, 15 µg/mL, BioLegend) and PE-conjugated mouse IgG2b isotype control (clone
MPC-11, 15 µg/mL, BioLegend), APC-conjugated anti-human PD-L2 (clone 24F.10C12, 15 µg/mL, BioLegend) and APC-conjugated
mouse IgG2a isotype control (clone MOPC-173, 15 µg/mL, BioLegend), PE-conjugated anti-human IFNAR1 (clone 85228, 20 µg/mL,
Thermo Fisher Scientific) and PE-conjugated mouse IgG1 isotype control (clone P3.6.2.8.1, 20 µg/mL, Thermo Fisher Scientific) or PE-
conjugated mouse IgG1 isotype control (clone MOPC-21, 20 µg/mL, BioLegend), Alexa Fluor 750-conjugated anti-human IFNAR1
(clone 85228, 20 µg/mL, R&D Systems, Minneapolis, MN) and Alexa Fluor 750-conjugated mouse IgG1 isotype control (clone 11711,
20 µg/mL, R&D Systems), APC-conjugated or APC-Vio770-conjugated anti-human IFNAR2 (clone REA124, 20 µg/mL, Miltenyi Biotec,
Gaithersburg, MD) and APC-conjugated or APC-Vio770-conjugated human IgG1 isotype control (clone REA293, 20 µg/mL, Miltenyi
Biotec), FITC-conjugated anti-human IFN- (clone A1(IFNb)), 5 µg/mL, and FITC-conjugated mouse IgG1 (clone MOPC-21, 5 µg/mL,
Thermo Fisher Scientific), PE-conjugated anti-human IFN-[2b] (clone 7N4-1, 1.5 µg/mL) and PE-conjugated mouse IgG1 isotype
control (clone MOPC-21, 1.5 µg/mL, BD Biosciences), FITC-conjugated anti-mouse Interferon alpha (clone RMMA-1, 50 µg/mL, PBL
Assay Science, Piscataway, NJ) and FITC-conjugated rat IgG1 (clone eBRG1, 50 µg/mL, Thermo Fisher Scientific), anti-mouse
Interferon-beta 1 (clone D2J1D, 75 ng/mL), rabbit IgG isotype control (clone DA1E, 75 ng/mL Cell Signaling Technology, Danvers, MA),
and PE-conjugated donkey anti-rabbit IgG (clone Poly4064, 1.25 µg/mL BioLegend). The following abs were used to assess expression
of JAK-STAT pathway proteins by intracellular flow cytometry: PE-conjugated anti-phospho (p)-STAT1 (Tyr701, clone 58D6, 1 µg/mL),
PE-conjugated or Alexa Fluor 488-conjugated anti-p-STAT2 (Tyr690, clone D3P2P, 5 µg/mL), and PE-conjugated or Alexa-Fluor 488-
conjugated rabbit IgG isotype control (clone DA1E, 1 and 5 µg/mL, respectively) (all from Cell Signaling Technology), APC-conjugated
anti-p-JAK1 (Tyr1034 and Tyr1035, clone Jak1Y10221023-F11, 5 µg/mL, Abcam) and APC-conjugated rabbit IgG (clone EPR25A, 5 µg/
mL, Abcam).

The following abs and/or reagents were used for flow cytometric analyses of murine cells: PE/Cyanine 7-conjugated or BV785-
conjugated anti-mouse CD3 (clone 17A2, 10 µg/mL, BioLegend) and PE/Cyanine 7-conjugated or BV785-conjugated rat IgG2b isotype
control (clone RTK4530, 10 µg/mL, BioLegend), Pacific Blue-conjugated or BV650-conjugated anti-mouse CD8a (clone 53-6.7, 10 µg/
mL, BioLegend) and Pacific Blue-conjugated or BV650-conjugated rat IgG2a isotype control (clone RTK2758, 10 µg/mL, BioLegend),
BV711-conjugated anti-mouse NK-1.1 (clone PK136, 10 µg/mL, BioLegend) and BV711-conjugated mouse IgG2a isotype control
(clone MOPC-173, 10 µg/mL, BioLegend), BV570-conjugated anti-mouse CD11c (clone N418, 10 µg/mL, BioLegend) and BV570-
conjugated armenian hamster IgG isotype control (clone HTK888, 10 µg/mL, BioLegend), BV605-conjugated anti-mouse CD45 (clone
30-F11, 10 µg/mL, BioLegend) and BV605-conjugated rat IgG2b isotype control (clone RTK4530, 10 µg/mL, BioLegend), Pacific Blue-
conjugated anti-mouse CD31 (clone 390, 10 µg/mL, BioLegend) and Pacific Blue-conjugated rat IgG2a isotype control (clone RTK2758,
10 µg/mL, BioLegend), PE/Dazzle 594-conjugated anti-mouse CD140a (clone APA5, 10 µg/mL, BioLegend) and PE/Dazzle 594-
conjugated rat IgG2a isotype control (clone RTK2758, 10 µg/mL, BioLegend), PE/Dazzle 594-conjugated or APC-eFluor 780-
conjugated anti-mouse CD4 (clone GK1.5, 10 µg/mL, Thermo Fisher Scientific) and PE/Dazzle 594-conjugated or APC-eFluor 780-
conjugated rat IgG2b isotype control (clone eB149/10H5, 10 µg/mL, Thermo Fisher Scientific), APC-eFluor 780-conjugated MHC Class
I (H-2Kb, clone AF6-88.5.5.3, 5 µg/mL, Thermo Fisher Scientific), APC-eFluor 780-conjugated MHC Class I (H-2Kd, clone SF1-1.1.1, 5
µg/mL, Thermo Fisher Scientific) and APC-eFluor 780-conjugated mouse IgG2a isotype control (clone eBM2a, 5 µg/mL, Thermo Fisher
Scientific), Alexa Fluor 700-conjugated anti-mouse CD19 (clone 1D3/CD19, 25 µg/mL, BioLegend) and Alexa Fluor 700-conjugated rat
IgG2a isotype control (clone RTK2758, 25 µg/mL, BioLegend), RB705-conjugated rat anti-mouse CD11b (clone M1/70, 1.25 µg/mL, BD
Biosciences) and RB705-conjugated rat IgG2b isotype control (clone R55-38, 1.25 µg/mL, BD Biosciences), PE/Cyanine 7-conjugated
anti-mouse F4/80 (clone BM8, 10 µg/mL, BioLegend) and PE/Cyanine 7-conjugated rat IgG2a (clone RTK2758, 10 µg/mL, BioLegend),
FITC-conjugated, APC-conjugated, PE-conjugated, PerCP/Cyanine 5.5-conjugated or Brilliant Violet 421-conjugated anti-mouse PD-1
(clone 29F.1A12, 20 µg/mL, BioLegend) and FITC-conjugated, APC-conjugated, PE-conjugated, PerCP/Cyanine 5.5-conjugated or
Brilliant Violet 421-conjugated rat IgG2a isotype control (clone RTK2758, 20 µg/mL, BioLegend), PE-conjugated anti-mouse PD-L1
(clone 10F.9G2, 20 µg/mL, BioLegend) and PE-conjugated rat IgG2b isotype control (clone RTK4530, 20 µg/mL, BioLegend), PE-
conjugated anti-mouse IFNAR1 (clone MAR1-5A3, 20 µg/mL, BioLegend) and PE-conjugated mouse IgG1 isotype control (clone
MOPC-21, 20 µg/mL, BioLegend), PE-conjugated or APC-conjugated anti-mouse IFNAR2 (clone Q9D1R7, 20 µg/mL, R&D Systems) and
PE-conjugated or APC-conjugated goat IgG isotype control (20 µg/mL, R&D Systems). Flow cytometric analyses additionally included
the following reagents: Human TruStain FcX (Fc Receptor Blocking Solution, 1:20), TruStain FcX PLUS Antibody (anti-mouse CD16/32,
clone S17011E, 2.5 µg/mL), Zombie NIR Fixable Viability Kit, Zombie Aqua Fixable Viability Kit, and Zombie Green Fixable Viability Kit
(all from BioLegend, 1:1000).

The following abs were used for Western blotting: anti-phospho STAT1 (Tyr701, clone 58D6, 1:1000), anti-STAT1 (clone D1K9Y,
1:1000), anti-STAT1 (clone D4Y6Z, 1:1000), anti-phospho STAT2 (Tyr690, clone D3P2P, 1:1000), anti-STAT2 (clone D9J7L, 1:1000),
anti-phospho JAK1 (Tyr1034/Tyr1035, clone D7N4Z, 1:1000), anti-JAK1 (clone 6G4, 1:1000), anti-phospho Tyk2 (Tyr1054/Tyr1055,
clone D7T8A, 1:1000), anti-Tyk2 (clone D4I5T, 1:1000) (all from Cell Signaling Technology) anti--actin (clone C4, 1:10000, BD
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Biosciences), and horseradish peroxidase (HRP)-conjugated anti-rabbit or anti-mouse (Cell Signaling Technology). The following abs
from Cell Signaling Technology were used for chromatin immunoprecipitation and quantitative polymerase chain reaction (ChIP-
qPCR): anti-p-STAT1 (Tyr701, clone 58D6, 0.59 µg), STAT2 (clone D9J7L, 0.77 µg) and anti-IRF9 (clone D9I5H, 1.33 µg).

The following abs were used for in vitro and/or in vivo inhibition experiments (concentrations shown under ‘Recombinant cytokine
treatment’ and/or ‘In vivo tumorigenicity studies’, respectively): InVivoMAb anti-human PD-1 (clone J116, Bio X Cell, Lebanon, NH)
and InVivoMAb mouse IgG1 isotype control (clone MOPC-21, Bio X Cell), anti-human IFNAR1 clinical ab, anifrolumab
(MedChemExpress, Monmouth Junction, NJ), and Ultra-LEAF Purified human IgG1 isotype control (clone QA16A12, BioLegend), Ultra-
LEAF Purified anti-mouse PD-1 (clone 29F.1A12, BioLegend) and Ultra-LEAF Purified rat IgG2a isotype control (clone RTK2758,
BioLegend), Ultra-LEAF Purified anti-mouse IFNAR1 (clone MAR1-5A3, BioLegend) and Ultra-LEAF Purified mouse IgG1 isotype control
(clone MOPC-21, BioLegend).

All antibodies used for our study are commercially available, have been validated as per the manufacturer's product sheet, numerous
independent references, and also by our laboratories via the use of appropriate negative and positive controls.

Authenticated, mycoplasma-free human A2058 (CRL-3601), A375 (CRL-1619), G361 (CRL-1424), MeWo (HTB-65), MDA-
MB-435S (HTB-129), and SK-MEL-2 (HTB-68), and murine B16-F10 (CRL-6475), YUMM1.7 (CRL-3362), YUMMER1.7D4
(SCC243), YUMM1.G1 (CRL-3363), YUMM4.1 (CRL-3366), and YUMM5.2 (CRL-3367) melanoma cell lines were obtained from
the American Type Culture Collection (ATCC, Gaithersburg, MD) or MilliporeSigma (St. Louis, MO).

STR profiling

We routinely test our cell lines for mycoplasm contamination using the Roche mycoplasma detection kit.

n/a

C57BL/6 and nonobese diabetic/severe combined immunodeficiency (NOD/SCID) interleukin (IL)-2Rg(-/-) KO (NSG) mice were
purchased from the Jackson Laboratory (Bar Harbor, ME). Age- and sex-matched mice of at least 6 weeks of age were used for all
experiments.

n/a

Both male and female mice were used in our study.

n/a

All mice were used in accordance with the National Institutes of Animal Healthcare Guidelines under the BWH IACUC-approved
experimental protocol 2016N000112. The study is reported in accordance with ARRIVE guidelines.

n/a

n/a

n/a




