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Antibodies
Antibodies used

Sequencing experiments were performed in duplicate. As shown in Figures 5b and 7a, there is a high degree of reproducibility between our
biological duplicate samples for both scRNA-seq and ATAC-seq data.

Sample sizes for mouse experiments were not predetermined. In each mouse experiment, we analyzed a minimum of 3 biological replicates
from at least 2 independent experiments. The high reproducibility of the data was sufficient to justify these numbers. Additionally, these
numbers of biological replicates were sufficient to obtain significant differences between different samples in a statistically rigorous manner.

For scRNA-seq computational analyses, low quality cells were filtered to ensure that at least 500 different transcripts were found. Additionally,
to exclude potential doublets, we removed cells that contained more than 4100 transcripts, as this was significantly greater than the number
of transcripts found in a high proportion of cells. Lastly, to ensure that the cells we analyzed displayed high viability, we excluded cells that
contained > 6% mitochondrial transcripts (high levels of mitochondrial transcripts in cells are indicative of cells undergoing cell death).

For flow cytometry analyses, doublet cells and cells that stained with a viability dye were excluded from downstream analyses. These
exclusion criteria were pre-established.

For ATAC-seq analyses, regions of the genome that are blacklisted by ENCODE were excluded from the analyses. Additionally, regions mapping
to the Y chromosome were also excluded to remove any sex-specific biases. These exclusion criteria were pre-established.

For the scRNA-seq data, we generated 2 thymic iNKT datasets for each mouse strain. The data showed minor differences, suggesting that our
findings are highly reproducible. Similarly, for the ATAC-seq datasets, we generated distinct biological duplicate samples for each thymic iNKT
subset from both WT and KO thymi that are highly reproducible.

For flow cytometry experiments, the data were reproduced in multiple individual mice, usually from 2-3 independent experiments. The
repeated experiments corroborated the initial findings, once again indicating that the data generated are highly replicable. The number of
times an experiment was conducted is included in the figure legend corresponding to each figure.

Samples belonging to a given experimental group/genotype were randomly allocated. For the various ex vivo experiments, mice were age-
matched to minimize age-dependent differences. No other randomizations were performed as this was not a case-control study

Investigator were not blinded to experimental groups or genotype for experiments after processing as this would preclude grouping of
biological replicates for analysis.
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research
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Ethics oversight

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

Flow Cytometry

Plots
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Methodology

Sample preparation

from BioLegend – CD3 (clone 17A2; Catalog #100204, Catalog #100218), CD4 (clone GK1.5; Catalog #100447), CD4 (clone RM4-5;
Catalog #100557), CD5 (clone 53-7.3; Catalog #100624), CD19 (clone 6D5; Catalog #115509, Catalog #115521, Catalog #115528),
CD25 (clone PC61; Catalog #102006), CD44 (clone IM7; Catalog #103044), CD45.1 (clone A20; Catalog #110714), CD45.2 (clone 104;
Catalog #109827, Catalog #109828), CD69 (clone H1.2F3; Catalog #104530), CD81 (clone Eat-2; Catalog #104913), CD127 (clone
SB/199; Catalog #121123), CD138 (clone 281-2; Catalog #142531), H-2Kb (clone AF6-88.5; Catalog #116513), ICOS (clone C398.4A;
Catalog #313530), ICOS (clone 7E.17G9; Catalog #117406, Catalog #117424), Izumo1r (also called FR-4; clone 12A5; Catalog
#125012), Lineage cocktail (clones 145-2C11, RB6-8C5, RA3-6B2, Ter-119 and M1/70; Catalog #133303), Ly-6C (clone HK1.4; Catalog
#128029, Catalog #128030), NK1.1 (clone PK136; Catalog #108713, Catalog #108730, Catalog #108736, Catalog #108753), PD-1
(clone 29F.1A12; Catalog #135206, Catalog #135220), TCR (clone H57-597; Catalog #109220, Catalog #109224, Catalog #109230)
and V1 (clone 2.11; Catalog #141104, Catalog #141108, Catalog #141112); from BD Biosciences – CCR9 (clone CW-1.2; Catalog
#565412), CD3 (clone 145-2C11; Catalog #612771), CD4 (clone H129.19; Catalog #747275), CD8 (clone 53-6.7; Catalog
#563786), CD24 (clone M1/69; Catalog #563545, Catalog #612953), CD122 (clone TM-1; Catalog #562960), NKp46 (clone 29A1.4;
Catalog #561169), TCR (clone GL3; Catalog #563993) and V6.3 (clone 8F4H7B7; Catalog #555321); from Thermo Fisher
Scientific – CD122 (clone TM-1; Catalog #50-245-876).

Intracellular antibodies:

from Abcam – Lef-1 (clone EPR2029Y; Catalog #ab137872); from BioLegend – Bcl-2 (clone BCL/10C4; Catalog #633512), BrdU (clone
3D4; Catalog #364110, Catalog #364114), GATA3 (clone 16E10A23; Catalog #653808), Helios (clone 22F6; Catalog #137222), IFN
(clone XMG1.2; Catalog #505810, Catalog #505826, Catalog #505830), IL-4 (clone 11B11; Catalog #504104), PLZF (clone 9E12;
Catalog #145808), Granzyme B (clone GB11; Catalog #515408) and T-bet (clone 4B10; Catalog #644816, Catalog #644824, Catalog
#644835); from BD Biosciences – RORt (clone Q31-378; Catalog #562684); from Miltenyi Biotec – Tox (clone REA473; Catalog
#130-118-335); from Thermo Fisher Scientific – Egr2 (clone erongr2; Catalog #12-6691-82, Catalog #17-6691-82, Catalog
#25-6691-82), FoxP3 (clone FJK-16s; Catalog #58-5773-82), Granzyme A (clone GzA-3G8.5; Catalog #17-5831-82), Granzyme B (clone
NGZB; Catalog #48-8898-82), Ki-67 (clone SolA15; Catalog #25-5698-82, Catalog #48-5698-82), Granzyme A (clone GzA-3G8.5,
Catalog #17-5831-82), PLZF (clone Mags.21F7; Catalog #53-9320-82, Catalog #25-9322-82) and RORt (clone B2D; Catalog
#17-6981-82).

Antibodies are commercially available and were validated and titrated by using positive and negative control cells before using them
in any of the reported experiments. The manufacturer's validations on their websites were also used as guidelines. For cytokine
staining, FMO (fluorescence minus one) and isotype controls were also used to ensure a positive signal.

C57BL/6 mice: males and females were both used between 8-10 weeks of age.

Hivep3 KO mice backcrossed to a C57BL/6 background - males and females were both used between 8-10 weeks of age.

CD45.1 congenic mice crossed to C57BL/6 background - males and females were used between 8-10 weeks of age.

Experimental mice were euthanized using the gradual fill method with CO2 prior to tissue harvest and downstream analyses. All mice
were raised in a specific pathogen-free environment, ambient temperature 23 +/- 1 degC, humidity 50 +/- 10% and a light/dark cycle
of 12 hours at the Office of Laboratory Animal Research at the University of Colorado Anschutz Medical campus.

The study did not involve wild animals.

The study did not involve samples collected from the field.

All animal procedures were approved by the UCD Institutional Animal Care and Use Committees and were carried out in accordance
with the approved guidelines.

For thymic iNKT isolations, thymocytes were enriched for PBS57-CD1d reactive cells by incubating thymocyte cell suspensions
with PE or APC conjugated PBS57-CD1d tetramers for 45 minutes at 4°C, then incubated with anti-PE or anti-APC magnetic

microbeads (Miltenyi Biotec) for 15 minutes at 4°C, followed by separation by using an autoMACS Pro Separator (Miltenyi
Biotec) according to manufacturer’s instructions. Subsequently, cells in the positive fraction were first stained for surface
markers followed by staining for intracellular markers before being subjected to flow cytometric acquisition.




