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Patterns of transcription factor programs and immune pathway activation define four major subtypes

of SCLC with distinct therapeutic vulnerabilities
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Figure 1. NMF identifies four transcriptional subtypes of SCLC

(A) Cophenetic correlation from NMF analysis of resected SCLC tumors (A).
(B-D) Differential expression of NMF-selected genes (B) and, specifically, ASCL1, NEUROD1, and POU2F3 (C) across 4 clusters. IHC analysis of consecutive
sections of patient SCLC tumor for ASCL1, NEUROD1, and POU2F3 demonstrating staining pattern for example of each of four subtypes (D).

(E) Bar graph indicating percentage of tumor cell nuclei positive for ASCL1, NEUROD1, and POU2F3 by IHC in each of four tumors above (E).

(F) Application of NMF-derived gene signature to independent ES-SCLC (IMpower133) tumor dataset revealing four SCLC subtypes (F). Sample sizes: n = 81

tumors (B, C) and n = 276 tumors (F).
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Figure 3. SCLC-I defines an inflamed subtype of SCLC

(A and B) Comparison of mean gene expression of CD8+ T cell markers (A and B).

(C and D) CIBERSORTXx analysis of total immune infiltrate (C) and specific immune cell populations (D).
(E and F) Heatmaps comparing expression of HLA and antigen presenting genes (E) and 18-gene -y-related T cell gene expression profile (F) across subtyped
SCLC tumors from George et al.
(G) Heatmap comparing expression of 18-gene -y-related T cell gene expression profile among tumors from IMpower133 (G).

(H-J) Forest plot demonstrating HRs for OS and median OS values between carboplatin/etoposide + atezolizumab (EP + atezo) and EP + placebo arms in patients
from IMpower133 as a collective (all tumors) and by subtype (H). Kaplan-Meier curves on a subtype-by-subtype basis for overall survival in EP + atezo (I) and EP +
placebo (J) arms in IMpower133. Sample sizes: n = 81 tumors (A-F), 276 tumors (G), and 132 patients (atezo arm) and 139 patients (placebo arm) (H-J). p values in

A-D are the result of one-way ANOVA testing. Error bars: = 1.5x interquartile range (A-D) and = 95% CI (H).
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Figure 4. SCLC subtypes possess unique therapeutic vulnerabilities

(A) Comparison between each SCLC cell line subtype of mean relative in vitro ICs, values for PARP inhibitors, nucleoside analogues, anti-folates, AURK inhibitors,
and BCL2 inhibitors (A).

(B and C) Comparison if ICs values for cisplatin (B) and the PARPI olaparib (C) among SCLC-A cell lines separated into high and low SLFN11 expression.

(D) IHC analysis of tumors representing each subtype (representative images for SCLC-A and -N; and n = 1 each for SCLC-P and -I) for expression of BCL2, with
associated H-score noted (D).

(E) Western blot showing expression of E-cadherin and Vimentin in H-841 cell line with addition of TGFf (EMT inducer) and mocetinostat (E).

(F) Murine H841 flank cell line xenograft growth curves with vehicle or mocetinostat treatment (F).

(G-J) Mean expression of the cell surface protein encoding gene SSTR2 in multiple datasets (G-I) along with flow cytometry analysis of proportion of analyzed
cells that express SSTR2 protein in subtyped cell lines (J). Sample sizes: n = 62 cell lines (A, H), n = 38 cell lines (B-C), n = 8 mouse tumors per treatment arm 81
tumors (G), n = 23 tumors (I), and n = 18 cell lines (J). p values are the result of one-way two-sided t test (B-C) or one-way ANOVA (A, G-J). Error bars: + 1.5x
interquartile range (B, C, G-J) or + SEM (F).
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Figure 6. Emergence of SCLC-I populations coincides with cisplatin resistance in SCLC-A predominant xenograft models

(A and B) t-SNE feature plots from scRNAseq for ASCL 1 comparing parental, treatment-naive, and cisplatin-resistant/relapsed (cis-relapsed) CDX models (MDA-
SC53, A; MDA-SC68, B).
(C and D) Highlighted portion of A and B illustrates distinct cluster with prominent ASCLT loss (C, D).
(E and F) The cells in this region are now triple-negative (SCLC-I), with high EMT score (E, F).
(G and H) Violin plots comparing ASCL1 expression between MDA-SC68 treatment-naive and cisplatin-relapsed xenograft tumors in all cells (G) and only ASCL1-
positive cells (H). Sample sizes: n = 2000 cells per arm (A-H). p values are the result of two-tailed t test (G, H).



