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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

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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

Reporting for specific materials, systems and methods

All RNAseq data are available in at NCBI Gene Expression Ominbus GEO accession GSE200628. RNA sequencing data were aligned to the GRCm38 - mm10 Mouse
Genome Reference Consortium. Custom designed Immune gene targeting library was selected from Rooney et al, 2015 study. Screening data are presented in
Supplementary Data Table 1,2,3. DESeq2 GSEA MetaScape gProfiler data are presented in Supplementary Data Table 4. The TCGA Pan Cancer, LUAD, LUSC for
ADAM2 mRNA expression are presented in Supplementary Data Table 5,6. The pathway enrichment analysis of TCGA LUAD samples with ADAM2 expression
representing the 50 cancer hallmark pathways from the MSigDB database are presented in Supplementary Data Table 7.

Sex or gender of healthy donors is not publicly available.

Age or gender of healthy donors is not publicaly available.

Healthy donors - volunteers.

Blood samples from volunteers were collected with informed consent using a protocol (#05-0221-T) approved by University
Health Network (UHN) Research Ethics Board and kid gift provided by Dr. Li Zhang.

No statistical methods were used to pre-determine sample sizes. Sample size for in vivo screening studies were empirically determined using
barcode library recovery studies such that adequate coverage (>200 fold) of screening library could be achieved. Sample sizes for other in vivo
experiments such as target validation, with or without use of the checkpoint inhibitors, was determined based on prior knowledge of typical
biological variability with the tumor models and immunotherapy treatments.

No data were excluded from the study.

Results presented in the manuscript were replicated at least twice in independent experiments or in two complementary tumor models.
Results between replicates were reproducible.

Allocation of experimental animals to the treatment groups were randomized to treatment condition(s) by cage following tumor onset.
Covariant are not relevant to this study as isogenic mice with clean genetic background were used. In vitro experiments were performed using
identical cellular preparations and were randomly assigned to the different experimental conditions.

All tumor measurements conducted in this study were blinded to group allocation. All bioinformatics studies were automated and can be
considered as blinded. The researchers conducting TCGA analysis of human LUAD samples and QRT analysis were blinded to group allocation.
For experiments other than mentioned here, investigators were not blinded to treatment groups or genotypes, as knowledge of this
information was essential to conduct the studies. Experiments performed with expended human double negative T cells were blinded.
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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

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Antibodies used in this study are listed in Supplementary Table 8.

Flow cytometry:

CD3 Purified antimouse; Induction of a cellular active state from a normal resting state, C57BLK6 splenocytes; Manufacturer

CD3 FITC antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD3 PerCP/Cyanine5.5 anti-mouse; C57BL/6 mouse splenocytes ; Manufacturer

CD3 UltraLEAF Purified antihuman; Human PBMCs; Manufacturer

CD4 PECY7 antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD8a APCCy7 Rat antiMouse; C57BL/6 mouse splenocytes were stained with CD3 FITC and CD8; Manufacturer

CD8a BV711 Rat antiMouse; C57BL/6 mouse splenocytes were stained with CD3 PE and CD8a; Manufacturer

CD8a APCCy7 antimouse; C57BL/6 mouse splenocytes were stained with CD3 PE and CD8a; Manufacturer

CD11b FITC antimousehuman; C57BL/6 mouse bone marrow cells were stained with CD11b; Manufacturer

CD11c APC antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD11c FITC antimouse; 57BL/6 mouse splenocytes stained with APC anti-mouse I-A/I-E (clone M5/114.15.2) and FITC N418;
Manufacturer

CD25 APC antimouse; Con A-stimulated (3 days)splenocytes stained with PC61 APC; Manufacturer

CD39 APC antimouse; C57BL/6 Mouse splenocytes were stained with CD4 FITC, CD25 PE, and CD39 (clone Duha59) APC;
Manufacturer

CD44 BV421 antimouse; C57BL/6 mouse splenocytes were stained with CD44 (clone IM7) Brilliant Violet 421; Manufacturer

CD44 PE Rat antiMouse; C57BL/6 mouse splenocytes; Manufacturer

CD45RB PerCPCy55antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD45.2 BV 711 antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD45 FITC antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD74 BV605 Rat antiMouse; CD74 Mouse (Tested in Development); Manufacturer

TIGIT APC antimouse; TIGIT Vstm3 Antibody ConA-stimulated (3 days) C57BL/6 mouse splenocytes; Manufacturer

CD326 EpCAM PE antimouse; TE-71 (mouse thymic epithelial stromal cell line) cells were stained with CD326 (clone G8.8) PE;
Manufacturer

CD326 EpCAM PerCP/Cyanine5.5 anti-mouse; Mouse thymic epithelial stromal cell line (TE-71) stained with G8.8 PerCP/Cyanine5.5;
Manufacturer

CD366 TIM3 PE Mouse antiMouse; BALB/c anti-mouse CD3e activated splenocytes for 4 days; Manufacturer

CD366 Tim3 APC antimouse; BALB/c anti-mouse CD3e activated splenocytes for 4 days; Manufacturer

CD366 Tim3 APC antimouse; Mouse Tim-3 transfected cells were stained with anti-mouse CD366 (Tim-3, clone RMT3-23) APC;
Manufacturer

CD45R PerCPCy55antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD45.2 PerCPCy55antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD45.2 FITC antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD223 LAG3 Brilliant Violet 421 antimouse; ConA-stimulated (3 days) C57BL/6 mouse splenocytes; Manufacturer

CD279 PD1 Alexa Fluor 647 antimouse; Con A and IL-2 stimulated C57BL/6 splenocytes (three days) were stained with CD3 FITC and
CD279 (clone 29F.1A12) Alexa Fluor® 647; Manufacturer

CD274 B7H1, PDL1 APC antimouse; C57BL/6 mouse splenocytes; Manufacturer

Granzyme B Recombinant Antibody PE antimouse/antihuman; Human peripheral blood mononuclear cells were stained with CD8
Pacific Blue™, fixed and permeabilized, and then stained with Granzyme B PE; Manufacturer

Granzyme B Recombinant Antibody APC antmouse/antihuman Human; peripheral blood lymphocytes were surface stained with CD8
PE, then intracellularly stained with Granzyme B; Manufacturer

H2Kb FITC antimouse; C57BL/6 mouse splenocytes; Manufacturer

H2Kb bound to SIINFEKL PE antimouse; C57BL/6 mouse splenocytes were pulsed with or without SIINFEKL for 2 hours and then
stained with 25-D1.16 PE; Manufacturer

H2Kb Antibody APC antimouse; C57BL/6 mouse splenocytes; Manufacturer

CD16/32 Antibody Purified antimouse; C57BL/6 mouse splenocytes; Manufacturer

TCR V51, 52 Antibody PE antimouse; C57BL/6 splenocytes stained with CD3e (145-2C11) APC and MR9-4 PE; Manufacturer

TCR V alpha 2 Monoclonal Antibody FITC antimouse; MOLT16 cells or negative control HPB-ALL cells FITC antimouse

CD8a LY 2 MicroBeads; Mouse splenocytes purity of pre and post CD8 beads treament was tested by flow cytometry; Manufacturer
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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

DAPI Manufacturer

ZOMBI Zombie UV™ Fixable Viability Kit; Manufacturer

InVivoMAb antimouse PD1 CD279 Zelenay, S., et al. (2015), Twyman-Saint Victor, C., et al. (2015); Manufacturer

InVivoMAb rat IgG2a isotype control, anti-trinitrophenol Zelenay, S., et al. (2015), Twyman-Saint Victor, C., et al. (2015);
Manufacturer

InVivoMAb antimouse CTLA4 Gao, J., et al. (2016), Stephan, S. B., et al. (2015), Ozdemir, B. C., et al. (2014); Manufacturer

InVivoPlus mouse IgG2b isotype control Gao, J., et al. (2016), Stephan, S. B., et al. (2015), Ozdemir, B. C., et al. (2014); Manufacturer

Cytof: Each Ab lot was used at saturating concentrations that were empirically pre-determined by titrating 3-fold serial dilutions on
cell suspensions from mouse tissues known to contain a mixture of cells positive and negative for each marker. The dilution showing
the highest stain index ((Median metal intensity of Positives-MMI of negatives)/2xSD of negatives). Spleen or thymus were used to
validate and titrate all Abs, with the exception of Epcam, gp38 and CD31 which were titrated on enzymatically digested mouse
thymus or lung.

MICROSCOPY:

anti-CD3 Rabbit polyclonal to CD3; Immunohistochemical analysis of formalin-fixed, paraffin-embedded human tonsil tissue

anti-CD4 Rabbit monoclonal to CD4; Formaldehyde-fixed, non-permeabilized mouse colon tissue

mouse anti-CD8 Rabbit monoclonal to CD8; Immunohistochemical analysis of paraffin-embedded mouse spleen tissue mouse

anti-CD11b Rabbit monoclonal to CD11b; paraffin embedded Mouse lung tissue sections by Immunohistochemistry

mouse anti-PDL1 Rabbit monoclonal to PDL1; Immunohistochemical analysis of paraffin-embedded Renca syngeneic tumor using PD-
L1

mouse anti-CD68 Rabbit polyclonal to CD68; Paraffin-embedded mouse spleen tissue stained for CD68

mouseMMR/CD206 polyclonal gait IgG; MMR/CD206 was detected in perfusion fixed frozen sections of mouse testis

SerpinB9 Polyclonal Antibody; Jiang L. et al, 2000

V5 Tag antibody Monoclonal; validated on 70% confluent V5-H3-6XHis transfected HEK-293 cells

WESTERN:

V5 Tag antibody Monoclonal; V5 untrasfected or transiently transfected HEK 293Tcells

Direct-BlotTM HRP anti-GAPDH Monoclonal; Whole cell lysates (15 µg protein) from HeLa and NIH3T3 cells

A549 (Male 58Y) and H125 (Male 61Y) cell lines were purchased from ATCC. LLC1 (LLC) cancer cell line was received as a gift
from Dr. Hansen He (The Princess Margaret Cancer Centre). LLC Lewis lung carcinoma is a cell line established from the lung
of a C57BL mouse bearing a tumor resulting from an implantation of primary Lewis lung carcinoma. The HEK 293T cells, used
for LV production, were purchased from ATCC.

The cell lines were obtained from ATCC collection and identification as well as authentication was performed by company.

All cell lines were tested for mycoplasma and confirmed to be negative.

No commonly misidentified cell lines were used in this study.

The animals used in this study, LSL-KrasG12D (008179)103, LSL-BrafV600E (017837)104, R26-LSL-CAS9-GFP (026175), FVB.129S6(B6)
Gt(ROSA)26Sortm1(Luc)Kael/J (005125), C57BL/6-Tg(TcraTcrb)1100Mjb/J (003831, also known as OT-I), Gt(ROSA)26Sortm4(ACTB-
tdTomato,-EGFP)Luo/J (007576, also known as mT/mG), Gt(ROSA)26Sortm1(CAG-Brainbow2.1)Cle/J (013731, also known as R26R-
Confetti), NOD.Cg-Prkdcscid IL2rgtm1Wjl/Sz/J (005557, also known as NSG), NU/J (002019, known as Nude) and C57BL/6J (000664)
were purchased from the Jackson Laboratory. CRISPR screen in the LSL-KrasG12D-CAS9-LUC and LSL-BrafV600E-CAS9-LUC was




