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Understanding and targeting the association between REST activation, neuroendocrine pathway
suppression, and an inflamed tumor microenvironment in small cell lung cancer
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Background

LSD1i & anti-PD1 combination therapy synergize and increase immune infiltration

* Small cell lung cancer (SCLC) is a highly aggressive neuroendocrine (NE) carcinoma associated with poor clinical outcomes
and modest efficacy of immune checkpoint inhibition (ICl) despite high tumor mutation burden.

* A subset of SCLC tumors exhibit increased REST and NOTCH pathway activity and increased inflammation of the tumor
microenvironment (TME). REST is a transcriptional repressor that is widely expressed except in neuronal and NE cells.

* Lysine-specific demethylase 1 inhibition (LSD1i) in SCLC has potent anti-tumor effects via upregulation of REST and
NOTCH pathways and suppression of canonical NE genes such as ASCL1.

* We therefore sought to test the following two hypotheses:

* Increased REST activity drives a transition to a more inflamed subtype of SCLC, and understanding of the mechanism
by which this occurs could lead to new therapeutic strategies in SCLC.

* LSD1i can pharmacologically recapitulate natural epigenetic plasticity to induce a REST- and NOTCH-high state that
increases sensitivity to ICl in SCLC.

LSD1 inhibition can upregulate REST and NOTCH pathways. We sought to test whether LSD1i synergized with ICl in an
immunocompetent flank tumor model of SCLC. To model the high neoantigen burden present in human SCLC, we used

Rb17/-Tp537- mSCLC cell lines that had been engineered to express potent MHC class | and class Il antigens.

REST expression correlates with immune infiltration in SCLC transcriptomic analysis

We performed unsupervised hierarchal clustering of immune-related gene expression using published RNA-seq data from 81 SCLC
primary tumors. We found that approximately one third of tumors exhibited increased inflammatory infiltrate as evidenced by immune
cell specific transcripts. Surprisingly, inflamed tumors were associated with higher REST levels and suppression of REST target genes.
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Generation of REST-high SCLC GEMM to characterize the REST-dependent immune TME

To examine the effect of REST activation in an autochthonous system, we bred a Cre-inducible hREST allele into the standard murine
SCLC GEM model. We sought to establish the first GEM model of SCLC with suppressed levels of the major NE transcription factors and
to test whether REST activation and NE pathway suppression was sufficient to drive anti-tumor inflammation.
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Figure 2C: Tumors resected from mice in the LSL-
REST cohort exhibit considerably increased REST
and decreased ASCL1 protein level.

p-value (log-rank): 0.004
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