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TMB creates a targetable dependency on nonsense-mediated decay
(NMD) to escape proteotoxic stress and immune recognition in SCLC

~—1 Introduction [— ~— NMD inhibition

= Small molecule inhibitors & siRNA-mediated NMD knockdown = Doxycycline-inducible NMD knockdown
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= NMD inhibition in vitro in cell lines and primary cell cultures = Mouse models for NMD inhibition in vivo
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TMB-dependent cell-intrinsic vulnerability to NMD inhibition in vitro
= Accumulation of misfolded proteins from PTC-transcripts generates ER stress » Unresolved ER stress in a TMBHigh context results in apoptotic cell death
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TMB-dependent cell-intrinsic vulnerability to NMD inhibition in vivo
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» Pharmacological NMD inhibition in vivo decreases tumor growth without overt toxicity
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Tumor-targeted NMD inhibition in vivo decreases tumor growth
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= Integration of SCLC genomic and expression data with HLA-I binding modeling shows a massive upregulation of predicted neoantigens (i.e. predicted HLA-I binders) after NMD inhibition

= Inhibition of NMD globally reshapes the immunopeptidome

WES: tumor-specific mutations RNA-Seq: expressed mutations ‘ NMDi: upregulated mutations NMDi: upregulated predicted neoantigens HLA-I immunopeptidomics in TMB*ish SCLC after NMD inhibition
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= NMD regulates the expression of remarkably immunogenic neoantigen peptides = In vitro co-cultures of TMBHigh tumor cells with T cell-enriched PBMCs show enhanced HLA-I-dependent T cell-mediated tumor killing upon NMD inhibition
Fluorospot assay: testing TCR reactivities in healthy PBMC donors Neg. Ctrls  Pos. Ctrls  Test pools Tumor WT (HLA-I-presentation-proficient) Tumor B2M-KO (HLA-I-presentation-deficient)
Neg. Ctrl *
Neg. Girl . ns ns
- NeoAg Pool #1 (n=3 bona fide neoantigen peptides): 1/10 CD3 NeoAg#1 K 1.2 = sictd 1.5 12 vy 3 siCTRL 15
- NeoAg Pool #2 (n=136 predicted neoantigen peptides): 6/10 Na'V? PBMCs 3 b MG Fokok — BN SiSMG1 o,
(unstimulated) 210 = e 2 w 10 3 sUPF1 £
cD3 IFN-y signal 8 os g 10 S o8 € 10
Actin Pool Maximal response (>200) E . & | Test condition ® 06 E P 06 g
- Stro >50 . , 3 0. =
Viral Pool H B i Lpiined : Primed PBMCs 8 D2 8 s E s
NeoAg Pool#1 ‘ Mild response (>10) NeoAg#2 i (CD28, IL-2) g 0.4 3 05 ‘g . 8 X
NeoAg Pool#2 \ - Noresponse (<10) § 202 8 2 02 =
LA A N R L . ® | pos. Ctrl 0.0 0.0 0.0 0.0
gEEaRRRREs W . : - NI NN
88898092889 #® | Activated PBMCs \\\e&zb @ &S *‘0@06 & & & PP L $P PORIC
- @ e @ o @ 0 2 V¢ D D S
PP DD DD DDDD . (CD3, CD28, IL-2) S Q\\VQ\\A NS éqx\vg@ £ P & Q‘Ys}\ Q’*vs}\ Q’*Ys} B

WT (full immunocompetent) RAG1-KO (T/B-cell-deficient)

800 CTRL = Normal Diet CTRL = Normal Diet
~e~ NMDi = Doxy Diet —e— NMDi = Doxy Diet ns

®
o
=]

[+
=]
o
@
o
(=]

n
o
=]

Tumor volume (mm?3)
N H
o o
o o
*
Tumor Volume (mm?q)
»
o
o

0 T T Al T T T T T 0 T T T T T T T T T T
0 7 14 21 28 35 42 49 0 7 11 14 18 21 25 28 32 35
Days post-injection Days post-injection

-> Tumor-targeted inhibition of NMD in mouse SCLC allografts using an RP TMB-Low cell line which did
not show any relevant cell-autonomous effects upon NMD inhibition in the previous results section.

Flow cytometry TCR sequencing
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- Increased T cell infiltration an d clonotype diversity in NMD inhibited
tumors (analysis of end-timepoint RP allografts growing in WT mice)

WT (full immunocompetent)
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- Anti-PD-1 treatment only increased anti-tumor immune responses in mice
fed with doxycycline diet (NMDi) but not in control mice (data not shown).
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NMD pathway hyperactivity in TMB-High cancers

Transcriptome-based NMD activity score -

50x NMD-sensitive mRNAs

Correlation in SCLC cell lines
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Luciferase-based NMD activity
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Hyperactive NMD pathway in SCLC vs normal lung & NSCLC
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Hyperactive NMD pathway in TMB-High cancers (TCGA database)

NMD activity [ Spearman p = -0.46; P = 0.006 (**)
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