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Supplementary Figure 1. IRF4" Treg signature conserved among different cancer types.
A. t-SNE plots illustrating the expression level of selected genes across single CD4" T cells from
hepatocellular carcinoma lesions (Zheng et al., 2017). The 6 CD4" subsets identified in the study
are labelled in the plot on the left. B. Pearson analysis of IRF4 correlated genes in melanoma

(Tirosh. et al. Science, 2016).
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Supplementary Figure 2. Bulk RNAseq of CCR8'TICOS" and CCRS8ICOS™ tumor-
infiltrating Treg subsets. A. Representative dot plots depicting the purity after FACS purification.
Numbers are percentages of positive cells. B. Summary box-and-whisker (min to max) plot
representing the frequency of FoxP3 expression in CD4" Tregs that are CCR8'ICOS" and CCRS™
ICOS", and in conventional T (Tconv) cells from 48 NSCLC patients (non parametric Friedman
test, **** = p<0.0001). C. Venn diagram depicting the genes that are overlapping between FACS-
sorted CCR8'ICOS" (red) or CCR8ICOS™ (blue) Tregs (isolated as in Figure 2A) and a gene
expression of bulk Tregs isolated from lung tumors (Guo et al., Nat. Med., 2018). D.
Multidimensional scaling plot of bulk RNAseq data depicted in Figure 2B. E. ICOS expression in
the spleen and tumor by congenically marked CD4" T cells originated from Irf#""Cd4“*-WT or
Cd4“"(control):WT mixed bone marrow chimeras. Numbers indicate the percentage of cells
identified by the gate. F. Summary of the data as in E. Irf#""Cd4““WT (n=5) or
Cd4“"(control):WT (n=4).
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Supplementary Figure 3. Batf and Irf4-dependent gene regulation. A. Color-coded
distribution of /rf4 binding sites as relative to the TSS (indicated in Kb distance) in the mouse
genome. B. Comparison of Immunologic signatures (C7) enrichment between Batf " vs WT and
Irf4” vs WT DEGs. The color of the dots indicates statistical significance of the enrichment
(adjusted p value) while the size indicates the fraction of genes annotated to each immunological

process (Gene Ratio).
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Supplementary Figure 4. Transcriptomic guided FACS panel design identifies tumor-
specific T cell subpopulations A. UMAP analysis of concatenated CD4 " (top) and CD8" (bottom)
PhenoGraph clusters from peripheral blood (n = 23, green), normal lung tissue (n = 23, orange), and
tumor (n = 45, purple) samples from NSCLC patients. B. Left: PCA plot showing the distribution of
samples according to the frequency of CD4" and CDS8" PhenoGraph clusters in each sample. The
cohort was subdivided in three groups according to sample origin: Blood (green), Lung Tissue
(orange), Tumor (purple). Right: PCA of PhenoGraph clusters. Those clusters most contributing to
the PCA output in B are indicated.
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Supplementary Figure 5. CCR8'ICOS" effector Treg infiltration relative to CDS"
defines a signature of disease progression in different cancer types A. Kaplan—Meier disease
free survival (DFS; left) and overall survival (OS; right) curves of TCGA LIHC liver cancer
patients (n=372) grouped by percentile rank (0.8) according to the enrichment of the CCR8'ICOS"
bulk Treg signature (as obtained in Figure 2B) as relative to the CDS" T cell signature. + represents
censored observations, and p value was calculated by multivariate Cox regression. Left: Disease
Free Survival (DFS) analysis. Right: Overall Survival (OS) analysis B. Kaplan—Meier survival
curves of TCGA melanoma patients (n=468) grouped by percentile rank (0.8) according to the
CCRS8'ICOS" Treg bulk/CD8" T cell signature enrichment.+ represents censored observations, and
p value was calculated by multivariate Cox regression. Left: Disease Free Survival (DFS) analysis.

Right: Overall Survival (OS) analysis.



