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Sequencing results from pooled shRNA screening were analyzed using the Model-based Analysis of Genome-wide CRISPR-Cas9 Knockout
(MAGeCK) package (PMID: 25476604) to identify shRNAs that were depleted or enriched in donor T cells after LCMV infection compared to
input T cell samples.

For gene expression analysis, the FASTQ files from RNA-Seq datasets generated in this study or extracted from the Gene Expression Omnibus
(GEO) database were trimmed with Trimmomatic (v0.36) (PMID: 24695404) and aligned with STAR (v2.6.1) (PMID: 23104886) to the
corresponding human GRCh38/hg38 and mouse GRCh38/mm10 genome assembly. Alignments were guided by a Gene Transfer Format file
(GTF). The read count tables for exon level data were generated using HTSeq (v0.11.2) (PMID: 25260700), normalized based on their library
size factors using DEseq2 (PMID: 25516281). The Reads Per Kilobase of transcript per Million reads (RPKM) normalized BigWig files were
generated using deeptools (v3.1.0) (PMID: 27079975). The visualization of BigWig files are generated from aligned reads after performing
RPKM normalization was done using pyGenomeTracks (PMID: 32745185). Human gene level transcripts were counted using Salmon (v0.14.1)
(PMID: 28263959) with annotation from Gencode (v30) Gene Transfer Format (GTF) file, and mouse gene level transcripts were aligned and
counted using the featureCounts function in the subread package (v1.6.3) (PMID: 24227677) with annotation from Gencode Gene Transfer
M21 (GTF GRCm38.p6) format file . The final data to generate heatmaps of gene expression for human and mouse samples was TPM
normalized to allow comparison of expression levels between different genes. The final heatmap visualization was done in python using the
mwaskom/seaborn:v0.8.1 package (M. Waskom et al. (2017) mwaskom/seaborn: v0.8.1 Zenodo).

For exon-usage analysis, mRNA gene expression from human and mouse tissues and cells was performed using the HTSeq package (v0.11.2)
(PMID: 25260700) with annotations from the human (GRCh38.p12) Gencode v30 GTF file and mouse (GRCm38.p6) Gencode M25 GTF file
GTF, respectively. The exon-level RNA expression data was normalized using the median of ratios method from DESeq2 (PMID: 25516281)
Bioconductor package in R (version 3.6.1). Bars graphs showing quantification of DESeq2 normalized mRNA expression for each exon were
generated using MATLAB R2019. The visualization of bigWig files generated from aligned reads after performing RPKM normalization was
done using pyGenomeTracks (PMID: 32745185). For transcriptional start site (TSS) analysis, Potential TSS near the 5' end of mRNA transcripts
in T cells were obtained from refTSS (PMID: 31075273).

Flow cytometry data was analyzed using the FlowJo 10.5.3 software (BD Bioscience).

Quantitative Real Time PCR data was analyzed using a QuantStudio Design & Software Analysis (Applied Biosystem, Thermo Fisher Scientific).

Band densities from Immunoblots were quantified and analyzed using ImageJ 1.52a.

All data was visualized with Microsoft Excel v 16.51 and Graphpad Prism and statistical analysis was done using the Prism Software (Graphpad)
v 9.0.2.

The RNA-Seq data generated in this study have been deposited in the GEO database and SRA data repositories with GSE179625 (https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE179625). The RNA-Seq data from human and mouse tissues extracted from the GEO database are listed in Supplemental Table 2.
Additionally, gene expression datasets for the Immunological Genome Project (GSE15907, PMID: 18800157, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE15907) and Haemopedia (GSE115736 & GSE116177, PMID: 30395284, www.haemosphere.org) were downloaded from the Sequence Read Archive (SRA).
Datasets for Fantom5 (https://fantom.gsc.riken.jp/5/, human CAGE-Seq (GSE49834, PMID: 24670764).

Additional RNA-Seq datasets from published sources have been listed in Supplemental Table 2 and referenced in Data Availability section:

Accession codes / Species, Cell / Tissue / Figure / Reference (PMID)/ Link

GSE49366 , https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE49366

GSE106463, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE106463

GSE96724, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE96724

GSE52260, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE52260

GSE79219, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE79219

GSE84927, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE84927

GSE120423, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE120423

GSE99522, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE99522

GSE130838, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE130838

E-MTAB-2582, https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-2582/

GSE179625, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE179625

GSE46224, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46224

GSE58387, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE58387

GSE115828, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE115828

GSE64810, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE64810

GSE87508, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87508

GSE133822, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE133822
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

No statistical methods were used to calculate sample sizes, but our sample sizes are similar to those reported in previous publications

(PMID: 18327260, PMID: 30773462). Furthermore, fundamental findings were confirmed with a variety of different methods to

avoid any method-specific bias. Sample sizes were based on experience, experimental complexity. Furthermore, fundamental findings were
confirmed with a variety of different methods to avoid any method-specific bias. In addition, each figure legend contains the information how
many samples/cells/mice were used for the described experiment.

No data were excluded.

All experiments were done at least in two independent experiments but generally more than 2. The total number of mice and independent
experiments performed is indicated in the figure legends. For human T cell experiments, cells from one single patient were assessed at
different time points to collect data from independent experiments.

Unless when restricted by the genotype, animals and cell plates were assigned randomly to experimental conditions.

The Investigators were not blinded to the experimental design as the genotype for human and mouse T cells are already known.

For flow cytometry analysis, the following list of antibodies were used:

Antigen, Clone, Conjugation, Source, all antibodies were used as a 1:200 dilution:

Human CD4, RPA-T4 PE, PE/Cy7, BioLegend

Human CD8, SK1, FITC, BioLegend

Mouse CD4, GK1.5, PE/Cy7, BioLegend

Mouse CD4, GK1.5, APC/Cy7, BioLegend

Mouse CD45.1, A20, PE, eBioscience

Mouse IL-2, JES6-5H4, FITC, Invitrogen

Mouse IFN-g, XMG1.2, PE, BioLegend

Mouse TNF-a, MP6-XT22, APC, eBioscience

Mouse TCRva2, B20.1, PE, eBioscience

Mouse RORgt, B2D, PE, eBioscience

Human/Mouse Gata3, eFluor® 660, TWAJ, eBioscience

For immunoblotting experiments, the following list of antibodies were used:

Cav1.2, rabbit polyclonal, FP1, 1:2000, provided by Johannes W. Hell (PMID: 28781760).

Cav1.3, rabbit polyclonal, 1:500 to 1:1000, provided by Amy Lee (PMID: 20392935).
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Cav1.4, rabbit polyclonal, 1:500 to 1:1000, provided by Amy Lee (PMID: 24064553).

Cav!1, mouse monoclonal antibody, clone N7/18, 1:600, Abcam, ab85020

Mouse anti-!-Actin monoclonal antibody, clone 7D2C10, 1:5000, Proteintech, 66009-1-Ig

Mouse anti-GAPDH, clone 14C10, 1:4000, Cell Signaling Technology, mAb #2118

Vinculin, rabbit plyclonal, 1:4000, Cell Signaling Technology, 4650

HRP-conjugated secondary polyclonal antibody, anti-mouse IgG (Fab specific), 1:5,000 to 1:10,000, Sigma, A9044

IRDye 680RD donkey anti-mouse IgG secondary antibody, 1:10000, LI-COR, 925-68072

For T cell culture experiments, the following list of antibodies were used:

anti-CD3, Bio X cell, clone 2C11, 14-0031-85, 1 ug/ml concentration

anti-CD28, Bio X cell, clone 37.5, BE0015-1, 1 ug/ml concentration

anti-IFN-gamma, eBioscience, clone XMG1.2, 5 ug/ml concentration

anti-IL-4, eBioscience, clone 11B11, 14-7041-81, 5 ug/ml concentration

anti-IL-12, Bio X cell, clone R1-5D9, BE0052, 5 ug/ml concentration

All antibodies listed above were either purchased commercially or provided by collaborators, validated by manufacturers
requirements for process validation documented on their website. Biolegend (https://www.biolegend.com/Files/Images/BioLegend/
literature/images/07-0139-02_IHC.pdf), eBioscience, invitrogen (https://www.thermofisher.com/us/en/home/life-science/
antibodies/invitrogen-antibody-validation.html), abcam (https://www.abcam.com/primary-antibodies/a-guide-to-antibody-
validation), proteintech (https://www.ptglab.com/news/company-news/gen-validating-antibodies-for-specificity/), Cell Signaling
(https://www.cellsignal.com/about-us/cst-antibody-validation-principles), Sigma (https://www.sigmaaldrich.com/US/en/technical-
documents/technical-article/protein-biology/immunohistochemistry/antibody-enhanced-validation), Bio X cell (https://bxcell.com/
performance-guarantee/), LI-COR (https://www.licor.com/bio/guide/westerns/validate_antibodies). All antibodies were tested for
their performance in the lab as well.

Platinum-E retroviral packaging cell line, Cell Biolabs Inc, Catalog Number: RV-101 (https://www.cellbiolabs.com/platinum-e-
plat-e-retroviral-packaging-cell-line), Human embryonic kidney 293 (HEK293) cells, ATCC, Catalog Number: CRL-1573 (https://
www.atcc.org/products/crl-1573), and PC12 cells, ATCC, Catalog Number: CRL-1721 (https://www.atcc.org/products/
crl-1721).

Authentication of Plat-E cells was evaluated by resistance to puromycin and blasticidin and by their capacity to produce
retroviruses upon lipo-transfection. Cell Morphology, proliferation rate and cell adhesion were evaluated by phase-contrast
microscopy. No additional procedures/techniques were used to authenticate additional cell lines.

All cells were mycoplasma free tested by PCR.

No commonly misidentified cell lines were used in this study.

Stim1fl/fl Cd4Cre (PMID: 18327260), Cacna1f-mutant (PMID: 16155113), congenic CD45.1+ SMARTA (PMID: 29030115) have been
described previously. Congenic CD45.2+ (strain 000664), Cd4Cre (strain 017336) and Rosa26-LSL-Cas9 knock-in (strain 024857) mice
were purchased from the Jackson laboratory (Bar Harbor, ME). SMARTA; LSL-Cas9; Cd4Cre mice were generated by crossing SMARTA,
Cd4Cre and LSL-Cas9 mice. All animals were on a pure C57BL/6 genetic background and housed under Specific Pathogen Free (SPF)
conditions with a 12 hour dark and light cycle, 22–25°C, and 50-60% humidity with water and food provided ad libitum. Male and
Female mice were used between 8 and 16 weeks of age. All mouse experiments were carried out with sex and age matched groups.

No wild animals were used.

No field collected samples were used.

Institutional Animal Care and Use Committee (IACUC) of New York University Grossman School of Medicine




