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Figure EV4. CD8+ T cell analysis in Laughney et al and HTAN MSK lung cancer scRNA-seq datasets.

Both datasets (Laughney et al, 2020; Chan et al, 2021) were gated using the same strategy used throughout the manuscript by identifying T cells based on CD3E>0 and
(CD3D>0 | CD3G>0) together with TRAC>0. (Figs. 6 and EV3B,D) to exclude NK cells before analysis. (A, B) UMAP embeddings of both datasets, color-coded by major
CD4+ and CD8+ lineage markers and Leiden clusters. (C, D) Heatmaps of CD8+ T cell clusters identified in both datasets, with markers grouped by activation and
exhaustion. KLRF1+ clusters are highlighted with boxes. (E) Frequencies of KLRF1+ CD8+ T cells relative to all CD8+ T cells in all three datasets, separated into carcinoma
tissue (orange) and adjacent non-tumor (blue) tissue samples (Bischoff n= 12, Laughney n= 9, HTAN n= 26, all biological replicates). Statistical analysis was performed
by the Wilcoxon rank-sum test. Exact p values are noted in the plot. Box plots show the median (center line) and interquartile range (box limits 25th to 75th percentile, 1x
IQR), whiskers extend to the farthest values but no more than 1.5x IQR from the box. All data points are drawn. (F) Patient-wise frequencies of CD8+ T cell clusters relative
to all CD8+ T cells, separated by carcinoma (orange) and adjacent non-tumor normal (blue) tissue (Laughney n= 9, HTAN n= 26, both datasets using biological
replicates). Statistical analysis was performed with a one-tailed Wilcoxon rank-sum test. Exact p value is noted in the plot; ns p > 0.05. Box plots show the median (center
line) and interquartile range (box limits 25th to 75th percentile, 1x IQR), whiskers extend to the farthest values but no more than 1.5x IQR from the box. Only data points
beyond the whiskers are drawn. (G, H) Cytokine production of CD8+ KLRF1+ T cell clusters, separated by carcinoma (orange) and adjacent non-tumor normal (blue) tissue
(Laughney n= 9, HTAN n= 26, both biological replicates). Statistical analysis was performed by a one-tailed Wilcoxon rank-sum test. Exact p values are noted in the plot;
ns p > 0.05. Box plots show the median (center line) and interquartile range (box limits 25th to 75th percentile, 1x IQR), whiskers extend to the farthest values but no more
than 1.5x IQR from the box. All data points are drawn.
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Figure EV5. CD8+ T cell analysis in Thomson et al trimodal scRNA-seq, ADT, and ATAC dataset.

The dataset (Thomson et al, 2023) was gated using an extended version of the gating strategy to identify CD8+ T cells while excluding CD4+ and γδ T cells (see methods
part). (A) UMAP embedding of gated CD8+ T cells, color-coded by the predicted T cell types as reported by Thomson et al (predicted.t-celltype.l2). Differentiation stages
are colored in similar tones: naïve (green), central memory T cells (TCM, blue), mucosal-associated invariant T cells (MAIT, pink), effector memory (TEM) and cytotoxic T
lymphocytes (CTL, both orange). Minor populations were colored separately: regulatory T cells (Treg, aquamarine), double-negative T cells (dnT, black), γδ T cells (gdT,
turquoise). (B) UMAP embedding color-coded by Leiden clusters determined by the weighted-nearest neighbor (WNN) graph constructed from scRNA-seq PCA and
ATAC LSI embeddings. (C) UMAP embedding color-coded by the KLRF1 expression and a z-scored heatmap of KLRs transcription levels used in our study. (D) Antibody-
derived tags used in Thomson et al to gate into naïve T cell subsets plotted as a z-scored heatmap across the calculated Leiden clusters. Bottom: Differential gene
expression list with top 40 genes per cluster. Genes used to align and annotate the clusters are highlighted in the same color-code as in panel (A). (E) UMAP embeddings
of Tex and Tpex module scores calculated from the gene sets shown in the Appendix Table S8 (F) Comparison of Tpex and Tex scores of the clusters 3 and 7 (n= 16,
biological replicates. Cluster 3 730 cells; cluster 7 530 cells). Statistical analysis was performed by a two-tailed t-test. Exact p values are noted in the plot. Box plots show
the median (center line) and interquartile range (box limits 25th to 75th percentile, 1x IQR), whiskers extend to the farthest values but no more than 1.5x IQR from the box.
(G) Differential ATAC gene scores between clusters 7 and 3. Gene scores enriched in the KLRF1+ cluster 7 are log2FC >0. Loci associated with memory/Tpex states and
exhaustion, and FDR <0.05 are highlighted.
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