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Supplementary Figure 4. Reproducibility of thymocyte data with human thymus atlas. A. UMAP representation of
our integrated thymocyte data (top) and the Park et al. thymocyte data (bottom). Cells are colored by cluster.

B. Bubbleplot showing the MetaNeighbor AUROC score for pairwise similarities of our thymocyte clusters with the Park et all
annotated thymocyte clusters. AUROC scores above 0.9 are written in white text.
Marginal bar plots represent the number of cells present in each cluster.
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Supplementary Figure 6: Projection of GEP12 onto integrated T, . . and T .., object.

Each panel shows cells from a given sequencing batch, color-coded by the cNMF usage of GEP12.
There is a clear separation of batches A-C, E, | and D, F-H, which align with the sequencing method used,
RNAseq only or RNAseq+VDJseq, respectively (see Sup Table 1).
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Supplementary Figure 8: Gene expression programs (GEP) in thymic T cell types.
Cells are color-coded based on their respective GEP usage (rows) and cell types (columns).
GEP usage derived from cNMF usage file.
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Unified Clustering
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® Krovi et al. (NKT)

@ Krovi et al. (iNKT)

® Maas-Bauer et al. (iNKT)
@ Maas-Bauer et al. (iNKT)
® Lee et al. (GD)

® Loe et al (MAIT)

® Lot al. (iNKT)

® Legoux et al. (MAIT)

® Lieta. (GD)

@ Baranek et al. (iNKT)

® Chandra et al. (MAIT)
@ Wang etal. (iNKT)
@ Wang etal. (iNKT)
@ Wang etal. (iNKT)
@ Wang etal. (iNKT)
@® Wang etal. (iNKT)
@® Wang etal. (iNKT)
@ Wang etal. (iNKT)
@ Wang etal. (iNKT)
® Koay etal. (MAIT)

® Legoux et al. (MAIT, SAP-/-)
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Supplementary Figure 15. Reference mouse T;, | dataset. A. Integration of single-cell RNAseq

data from flow-sorted mouse iNKT, MAIT, or yd T cells combined from nine independent studies
(Refs 52-58) and B. their annotation into 13 clusters, C. spanning across studies and cell lineages.
D. Bubble plot of key genes characterizing the 13 clusters.



CD4+ and CD8+ T cell gating strategy
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Supplementary Figure 16. Gating strategies implemented to identify the various T cell populations for analyses and sorting. The target (red gate)
cell population in each panel is indicated above each panel. INKT and thymic MAIT cells were pre-enriched by CD1d-PBS57 and MR1-50PRU tetramers
and magnetic beads, respectively.
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Supplementary Figure 17. Determining genes associated with cNMF derived Gene Expression Programs (GEPs). Gene ranks
(sorted most to least associated, x-axis) are displayed against their gene_spectra_score output from the cNMF analysis (y-axis) as black dots.
The slope at the first elbow point in the fitted sigmoid curve (red line) was calculated as the minimum threshold for genes to be retained in the given GEP.

The same slope (grey dashed line) was applied to every GEP to prevent bias in ranked gene selection, as the gene ranking between GEPs are not
comparable and relative to each GEP.
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