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Infroduction Methods Key Findings

e Autologous TIL cell therapies such as lifileucel have demonstrated durable e Manufactured lifileucel TIL drug product from 20 patients (BOR: 6 CR, 4 PR, 5 SD, 5 PD) e TCR clonotypes from lifileucel TIL drug product were compared with those from e Pseudotime analysis was performed using Monocle3 R package,®* e Compared with the TIL drug products from responders, TIL drug products from patients with PD exhibited:
responses in patients with various solid tumors including melanoma and from the registrational melanoma C-144-01 trial were analyzed using single-cell RNA and respective pretreatment tumors previously identified by bulk TCR sequencing with SELL defining the root cluster in CD8* TIL and IL7R defining

1,2 I I I I - I . . . . : . ' +
lung cancer TCR sequencing, resulting in 153K single-cell transcriptomes _ Single-cell TCR sequence visualizations were generated using scRepertoire the root cluster in CD4* TIL

TIL drug phenotypes were previously assessed*® and extensively characterized — To aid with cell-type annotation, 130 surface proteins on TIL drug product samples from R package® — Gene set quantification was performed using Escape and UCell _
based on the bulk population and the CD8* subset of TIL analyzed using a subset of 4 patients (BOR: 2 CR, 1 SD, 1 PD) were analyzed via CITE-seq R packages'#*? Lower capture of the tumor-resident expanded TCR clones
single-cell RNA sequencing®

— Lower proportions of CD8* Tem- and Trm-like subsets
Higher proportions of CD4* Th2-like subset

e CD4* and CD8* TIL subsets were analyzed using Seurat v5 with single-cell
e Using Seurat v5 R package,” multimodal weighted-nearest neighbor analysis combined Transform regularization and cell-cycle regression followed by PCA, knn, e GraphPad Prism and ggplot2 R package!* were used for summary Lower cytotoxicity, TCR signaling, and stemness
The current research further characterizes lifileucel TIL drug product in its entirety with manual cluster annotation (via known marker genes and proteins), cell-type-specific clustering, and UMAP data visualizations and statistics — Higher terminal differentiation

at a single-cell level using high-dimension multimodal sequencing and explores gene sighatures, and automated annotation were used to develop a single-cell TIL

features that have a potential to inform on future development of TIL cell therapies reference map, resulting in high-resolution subsets of cells > UInese (sl ENeEst IR S CERiE, Eprielon, Enel (S eRiEle @i eiRes Uil @ preesling tneHEseEn: @it VG EenEs

Important for clinical response to TIL cell therapy

e Mapping of the full dataset to the novel single-cell TIL reference revealed a CD8* TIL-dominant composition of responder TIL drug product (Figure 1A) e Pseudotime trajectory analysis found that both CD8* (Figure 3A-C) and CD4* (Figure 4A-C) TIL of patients with PD had more terminally differentiated cells compared with TIL of responders and patients with SD
— Compared with patients with CR/PR and to a lesser extent patients with SD, TIL from patients with PD exhibited reduced proportion of CD8* Tem-like and Trm-like T cells e Gene signhature quantification and univariate analysis showed CD8* TIL expression of the CD39"CD69" (stem-like) gene signature and CD39*CD69* (terminal differentiation) gene signature exhibit a “dose curve’-like difference between responders, patients with SD, and patients with PD with responders being more stem-like, patients with PD more
— In both patients with CR/PR and most patients with SD, CD4* Th2-like subset was rare or virtually absent; however, TIL from patients with PD exhibited an increased terminally differentiated, and patients with SD intermediate (Figure 3D-F)
proportion of this subset (Figure 1B-D) — For the IL-7, IL-12, cytotoxic T cell, and TCR signaling pathways, TIL of responders and patients with SD expressed these pathways at a similar level while patients with PD had significantly lower expression (Figure 3G-J)
: : N iy . e : : : — The opposite was true for the OxPhos pathway gene signature with responders and patients with SD being similar and patients with PD exhibiting higher expression of this pathway (Figure 3K
Figure 1: Multimodal Characterization of Lifileucel Identifies Specific CD8* TIL Subsets Associated With Response and CD4* TIL Subsets Associated PP P Y9 J P P J P 9 g P P y (Fig )
With Disease Progression e CD4* TIL responders and patients with SD were similar while TIL of patients with PD tended to have lower expression of the TCR signaling, cytotoxic T cell, helper T cell, IL-12 pathway, and IL-7 pathway gene signatures and higher expression of OxPhos pathway gene signatures (Figure 4D-I)
A High Resolution Cell Type Annotation B Single-cell TIL Reference Mapping by Response Figure 3: Unbiased Analysis of CD8* TIL Subset Identifies Features Associated With Clinical Benefit Figure 4: Unbiased Analysis of CD4* TIL Subset Identifies Features Associated With Clinical Benefit
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A. Weighted-nearest neighbor clustering and UMAP visualization of single-cell CITE-seq dataset (=2 CR, 1 SD, 1 PD). ~ — @) — O
. . e . . O . : c ———=— ! I
B. Single-cell TIL reference mapping results visualized in ref[UMAP dimensions colored by response. — = — o — 0.225 - o
C. Stacked bar plot of single-cell TIL reference mapping results visualized for each patient. 8 * g 0.12 - S C>D< 0-3007 g 6
D. Single-cell TIL reference mapping results grouped by response visualized by heatmap summary (n=10 R [6 CR, 4 PR], 5 SD, 5 PD). @ ) - 8 ' . < o J' @ o
Adjusted p value based on 2-way ANOVA with Tukey’s multiple comparisons test; *** p<0.0001, ** p<0.005, * p<0.05. S 0.225 o - S 0.21- m ) S m 0.30-
= _._.7 = S , Ev— Q 0.2757 & 0.200 - Q .
o Expanded clonotypes (TCRb CDR3s with a frequency in the top 20th quantile) in pretreatment tumor tissues were more prevalent in TIL TCR repertoires specifically of responders ’ o 0.10 7 )
(compared with patients with SD and PD) and were more likely to be expressed by CD8* (specifically CD8* Tem- and Trm-like TIL) than CD4* T cells (Figure 2A-C) 0200 _ _ 0.250 - T 0.175 - _ 027 4
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Figure 2: Single-cell TCR Sequencing Characterization of Lifileucel Further Supports an Association of CD8* Tem and Trm TIL Subsets With Response R R PD R SR PD R Son PD R e PD R Son PD R Son PD
A Single-cell TIL Reference Mapping by Clone Group B Single-cell TIL Subset Makeup of C Tumor-Resident Expanded Clonotype R E3SD E3PD R E3SD E3PD
the Tumor- Resident Expanded TCR Group by Response From the full ~150K cell single-cell TIL dataset, CD8* TIL subset was analyzed as described in methods, pseudotime calculated, gene sets of interest quantified, and response grouped; pseudobulk differential expression analysis with From the full ~150K cell single-cell TIL dataset, CD4* TIL subset was analyzed as described in methods, pseudotime calculated, gene sets of interest quantified, and response grouped; pseudobulk differential expression analysis with
5 Clonotype TCR Group CD4 Cyto-like GSEA was performed. o _ | GSEA was performed.
_ _ A. Unbiased clustering results visualized in UMAP dimensions colored by response. A. Unbiased clustering results visualized in UMAP dimensions colored by response.
CD4 Glycolytic Tex-like B. Single-cell level pseudotime-ordered cells projected on UMAP dimensions. B. Single-cell level pseudotime-ordered cells projected on UMAP dimensions.
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