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RRA) and log2 fold-change (generated by edgeR) with relevant P value (< 0.05).

BD LSRFortessa X-20 flow cytometry system was used for FACs data acquisition and FlowJo (10.4) was used for data analysis.

Microsoft Excel (16.27) was used to organize data into tables. In all cases, ****P < 0.0001, ***P < 0.001, **P < 0.01, *P < 0.05. Statistical
analyses were performed using Graph-Pad Prism (8.2.1) or the R language (3.6.0) programming environment using RStudio (1.2.1335).

The raw FASTQ files and the source datasets generated and analyzed in this study for the sequencing data are available in the Genome Sequence Archive (GSA)
database upon accession number (CRA004140, CRA004141, CRA004145, CRA004146). Descriptions of the analyses, tools and algorithms are provided in the
Methods or GSA. Source data are provided with this paper.

For CRISPR screens, the mutagenized cell pool was guaranteed with at least 1000x coverage of the sgRNA library volume in every step of.
Using these sample sizes allowed for the application of robust statistical assessments for each experiment or analysis.

The sample sizes were chosen according to the convention in the field. Group sizes for in vivo validation experiments were selected
empirically based upon prior knowledge of the intragroup variation of tumor challenges and immunotherapy treatment.

For small-scale experiments, the number of replicates exceeds at least 3 technical replicates repeated measurements of the same original
sample).

No data were excluded from any experiments and figures shown.

Replicates were used in all experiments as noted in text, figure legends and methods. For CRISPR screens, 10 sgRNAs per gene, timepoints, at
least 5 tumors, high library coverage and sample correlations for each group were used for reproducibility improvement. All in vivo
experiments were repeated at least twice with consonant results, with the exception of those that were supporting/confirmatory in nature
and appear ONLY in Extended Data (e.g. SizeMatch experiment). All experiments presented for which replication was attempted were
successfully replicated.

Mice were age-matched and randomized where appropriate (e.g. prior to initiating treatment for matched conditions).

For in vitro experiments, cells are randomized planted for treatment and randomized collected.

No blinding was performed in the in vivo experiments due to requirements for cage labeling and staffing needs.

No blinding was performed in the in vitro experiments due to requirements for distinguishing gene-edited cells from control cells.
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Antibodies
Antibodies used

Validation
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For western blot, primary antibodies against mouse ANKRD52 (Santa Cruz, sc-398544), human ANKRD52 (Bethyl, A302-372A), OVA
(Sigma, SAB5300165), !-Actin (CST, 4967), JAK1 (CST, 3332), p-STAT1 (Tyr701) (CST, 9167), p-STAT3 (Tyr705) (CST, 9145), SOCS3 (CST,
52113), TAP1 (CST, 12341), FLAG (Sigma, F3165), Vinculin (Sigma, v9131), CK1a (Santa Cruz, sc-6477), PPP6C (Abcam, EPR8764),
AGO2 (CST, 2897S), XPO5 (CST, 12565S) and DGCR8 (Abcam, ab191875; Proteintech, 10996-1-AP) were used.

For flow cytometry, the following anti-mouse fluorochrome-conjugated antibodies were used: AF700 anti-CD45 (560510), PerCP-
Cy5.5 anti-CD4 (550954), BV510 anti-CD8 (563068) and BV605 anti-CD44 (563058), BV605 anti-CD25 (563061) purchased from BD
Biosciences; PE anti-H2Kb/H2Db (114607), APC anti-H2Kb bound to SIINFEKL (141605), FITC anti-Lag-3 (369308), FITC anti-CD69
(104506) and AF594 anti-GZMB (372216) purchased from BioLegend; PerCP-Cy5.5 anti-CD274 (46-5982-82), PE-Cy7 anti-FoxP3
(25-5773-82) and PE anti-Tim-3 (12-5870-82) purchased from ebioscience.

For western blot, primary antibodies against ANKRD52 (Santa Cruz, sc-398544), OVA (Sigma, SAB5300165), !-Actin (CST, 4967), JAK1
(CST, 3332), p-STAT1 (Tyr701) (CST, 9167), p-STAT3 (Tyr705) (CST, 9145), SOCS3 (CST, 52113), TAP1 (CST, 12341), FLAG (Sigma,
F3165), Vinculin (Sigma, v9131), PPP6C (Abcam, EPR8764), AGO2 (CST, 2897S) and XPO5 (CST, 12565S) were validated by mouse cell
samples. Human ANKRD52 (Bethyl, A302-372A) was validated by human cell samples. These antibodies were diluted as 1:500 for WB.

For flow cytometry, the following anti-mouse fluorochrome-conjugated antibodies were validated using mouse tumor or cell line
samples: AF700 anti-CD45 (560510), PerCP-Cy5.5 anti-CD4 (550954), BV510 anti-CD8 (563068) and BV605 anti-CD44 (563058),
BV605 anti-CD25 (563061) purchased from BD Biosciences; PE anti-H2Kb/H2Db (114607), APC anti-H2Kb bound to SIINFEKL
(141605), FITC anti-Lag-3 (369308), FITC anti-CD69 (104506) and AF594 anti-GZMB (372216) purchased from BioLegend; PerCP-Cy5.5
anti-CD274 (46-5982-82), PE-Cy7 anti-FoxP3 (25-5773-82) and PE anti-Tim-3 (12-5870-82) purchased from ebioscience. These
antibodies were diluted as 1:100 for FACs.

293FT (R70007) and 293T (/17) (CRL-11268) cell lines were originally purchased from Thermo Fisher and ATCC respectively
and cultured according to the manufacturers’ manual specifically. MC38 cell line was provided by WuXi AppTec and cultured
using DMEM (Gibco) with 10% fetal bovine serum (FBS) respectively.

MC38-OVA cell lines were constructed by introducing cDNA of OVA peptide into plenti6.3 vector (Thermo Fisher, K533000).
The cDNA sequences for OVA peptide (p.257-264, SIINFEKL) were synthesized at GENEWIZ. Blasticidin (Gibco, A1113903)
selection was used for lentivirus transduced cells (MOI # 0.3) to generate OVA stably expressing cells.

OT-I T cells were isolated from spleen and lymph nodes of OT-I transgenic mouse (a gift from Bing Sun’s Lab at SIBCB) by
EasySep™ Mouse CD8+ T Cell Isolation Kit (STEMCELL, 19753). Fresh isolated CD8+ T cells were cultured in complete T cell
medium (RPMI-1640 with 10%FBS, 20 mM HEPES, 1 mM sodium pyruvate, 0.05 mM 2-mercaptoethanol, 2 mM L-glutamine,
50 U/ml streptomycin and penicillin) and treated with 2 ng/mL recombinant mouse IL-2 (Novoprotein, CK24).

None of the cell lines were independently authenticated.

All cell lines used in this study were tested as mycoplasma-negative using the Universal Mycoplasma Detection Kit (ATCC,
30-1012K).

None.

C57BL/6J and Foxn1nu (nude) mice (female, aged at 6-8 weeks and weighing approximately 18-22g) were used for tumor
implantation experiments and purchased from Shanghai SLAC Laboratory Animal. OT-I transgenic mouse was a gift from Bing Sun’s
Lab at SIBCB. OT-I transgenic mouse (male or female, aged at 6-10 weeks) were used to provide fresh CD8+ T cells.

Wild animals were not used in this study.




