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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

All data generated in the paper is available in the SuperSeries: GSE171919

which contains the following subseries:

TKO;Hes1GFP RNAseq GSE171914

TKO;Hes1GFP ATAC-seq GSE171917

TKO;Rest RNAseq GSE171916

Rest & Yap OE RNAseq GSE171915

Rest ChIPseq GSE171918

Ascl1 KD GSE185413

To review GEO accession GSE171919:

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE171919

Single-cell RNAseq data of the lungs was downloaded from GSE136580: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE136580

Source data are provided with this paper.

Sample sizes were determined by pilot experiments or previous experiments in an earlier publication based on the amount of intrinsic
variability between mice or cells of the same genotype/condition. Lim JS, et al. Intratumoural heterogeneity generated by Notch signalling
promotes small-cell lung cancer. Nature 545, 360-364 (2017).

4 cell lines isolated from TKO;Rest fl/fl tumors were excluded from RNA-seq analysis because they were found to not have Rest properly
deleted based on Rest mRNA levels.

All experiments were independently replicated at least twice or findings verified using another experimental/ orthogonal methods.

Mice in injury studies were randomly assigned to control or naphthalene treatment. Randomization is not relevant for in vitro cell line
experiments.

No blinding of experiments was done as the same investigator designed and performed the experiments.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

FACS antibodies: CD45-PE-Cy7 (eBioscience 25-0451-82, clone 30-F11, 1:100), CD31-PE-Cy7 (eBioscience 25-0311-82, clone 390,
1:100), TER-119-PE-Cy7 (eBioscience 25-5921-82, clone TER-119, 1:100), CD24-APC (eBioscience 17-0242-82, clone M1/69, 1:200),
F4/80-PE-Cy7 (BioLegend 123114, clone BM8, 1:100), EpCAM-APC (eBioscience 17-5791-82, clone G8.8, 1:100), CD45-Pacific Blue
(BioLegend 103126, clone 30-F11, 1:100), CD31-Pacific Blue (BioLegend 102422, clone 390, 1:100), TER-119-Pacific Blue (BioLegend
116232, clone TER-119, 1:100), CD24-PE-Cy7 (Biolegend 101821, clone M1/69, 1:200), ICAM1/CD54-PerCP-Cy5.5 (Biolegend 116123,
clone YN1/1.7.4, 1:100), NCAM1/CD56-APC (R&D Systems FAB7820A, clone 809220, 1:50), NCAM1-Alexa Fluor 488 (R&D Systems
FAB7820G, clone 809220, 1:50) and ICAM1-PE-CY7 (BioLegend 116122, clone YN1/1.7.4, 1:100).

IHC antibodies:

Hes1 (Cell signaling technology 11988, 1:200), Yap(D8H1X)XP® (Cell signaling technology 14074S, 1:200), CC10/Scgb1a1 (Santa Cruz
sc-9772, 1:50), Syp (Neuromics MO20000), 1:200, CC10/Scgb1a1 (Millipore 07-623, 1:200), RFP/Tomato (Biosource MBS448092,
1:500), CGRP (Sigma-Aldrich C8198, 1:200), BrdU (BD Biosciences 347580, 1:50), Dner (R&D Systems AF2254, 1:50), RBP-J/RBPSUH
(D10A4)XP® (Cell Signaling Technology 5313, 1:200), AGER/RAGE (R&D Systems MAB1179, 1:200), Alexa Fluor®488 donkey anti-goat
IgG (Invitrogen A-11055, 1:200), Alexa Fluor®488 donkey anti-rabbit IgG (Invitrogen A-21206, 1:200), Alexa Fluor®594 donkey anti-
rabbit IgG (Invitrogen A-21207, 1:200), Alexa Fluor®594 donkey anti-goat IgG (Invitrogen A-11058, 1:200), Alexa Fluor®594 donkey
anti-rat IgG (Invitrogen A-21209, 1:200) and Alexa Fluor®488 donkey anti-mouse IgG (Invitrogen A-21202, 1:200).

ChIP antibodies:

Yap(D8H1X)XP® (Cell signaling technology 14074S, 0.14ug of antibody per 10 million cells) and Rest antibody (Millipore 17-641, 4ug
of antibody per 10 million cells).

Immunoassay antibodies:

ASCL1 (Santa Cruz sc-374104, 1:200), YAP1 (D8H1X)XP® (Cell Signaling Technology 14074S, 1:2000), NOTCH2 (Cell Signaling
Technology 5732, 1:2000), HES1 (Cell Signaling Technology 11988, 1:50), UCHL1 (Sigma-Aldrich HPA005993, 1:5000), and HSP90 (Cell
Signaling Technology 4877, 1:5000).

The following antibodies were validated for flow cytometry of mouse cells by the manufacturer using respective positive control cells
(e.g. mouse splenocytes for CD45) compared to isotype control antibodies:

CD45-PE-Cy7 (eBioscience 25-0451-82, clone 30-F11), CD31-PE-Cy7 (eBioscience 25-0311-82, clone 390), TER-119-PE-Cy7
(eBioscience 25-5921-82, clone TER-119), CD24-APC (eBioscience 17-0242-82, clone M1/69), F4/80-PE-Cy7 (BioLegend 123114, clone
BM8), EpCAM-APC (eBioscience 17-5791-82, clone G8.8), CD45-Pacific Blue (BioLegend 103126, clone 30-F11), CD31-Pacific Blue
(BioLegend 102422, clone 390), TER-119-Pacific Blue (BioLegend 116232, clone TER-119), CD24-PE-Cy7 (Biolegend 101821, clone
M1/69), ICAM1/CD54-PerCP-Cy5.5 (Biolegend 116123, clone YN1/1.7.4), NCAM1/CD56-APC (R&D Systems FAB7820A, clone 809220),
NCAM1-Alexa Fluor 488 (R&D Systems FAB7820G, clone 809220) and ICAM1-PE-CY7 (BioLegend 116122, clone YN1/1.7.4).

The following antibodies were validated by manufacturer for IHC /Immunoassay using positive control tissue sections, positive
control cell line lysates, gene knockout/knockdown and overexpression experiments:

Hes1 (Cell signaling technology 11988), Yap(D8H1X)XP® (Cell signaling technology 14074S), CC10/Scgb1a1 (Santa Cruz sc-9772), Syp
(Neuromics MO20000), CC10/Scgb1a1 (Millipore 07-623), RFP/Tomato (Biosource MBS448092), CGRP (Sigma-Aldrich C8198), BrdU
(BD Biosciences 347580), Dner (R&D Systems AF2254), RBP-J/RBPSUH (D10A4)XP® (Cell Signaling Technology 5313), AGER/RAGE
(R&D Systems MAB1179), ASCL1 (Santa Cruz sc-374104), NOTCH2 (Cell Signaling Technology 5732), UCHL1 (Sigma-Aldrich
HPA005993), and HSP90 (Cell Signaling Technology 4877).

Yap, RBP-J, Dner antibodies were further validated in our KO mice.

The following antibodies were validated by manufacturer for ChIP by performing ChIP in positive control cell lines and testing for
enrichment in known target regions via qPCR:

Yap(D8H1X)XP® (Cell signaling technology 14074S) and Rest antibody (Millipore 17-641).

All cell lines were generated in-house from mouse tumors with the exception of 293T, which was purchased from ATCC.
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Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

293T was authenticated via Short Tandem Repeat (STR) profiling (Genetica). Mouse cell lines were not authenticated,
however we had performed RNA-seq on all the lines either in this study or previously.

All cell lines tested negative for mycoplasma.

None.

Mouse lines used were the triple-knockout (TKO) SCLC mouse model bearing deletions of floxed (fl) alleles of p53, Rb, and p130 as
previously described (PMID: 20406986), GFP reporter expressed from the endogenous Hes1 promoter Hes1GFP allele (PMID:
21991352), Tomato reporter Rosa26lox-stop-lox-tdTomato (JAX: 007909), GFP reporter under the control of Chga promoter Chga-
GFP (inserted as multiple copies of BAC, also crossed to TKO but no Cre was introduced) (PMID: 27298335), floxed Yap1 allele Yap1-fl
(PMID: 21376238), floxed Rest allele Rest-fl (also named RestGTi) (PMID: 26745185), floxed Rbpj allele Rbpj-fl (PMID:11967543), Cre
recombinase knocked into Ascl1 locus Ascl1CreER allele (also named Ascl1CreERT2) (JAX: 012882) and Cre recombinase knocked into
Shh locus ShhCre allele (also named ShhGFPcre, featuring Cre fused to GFP) 7(JAX: 005622). Dner KO mice were generated by the
Stanford Transgenic, Knockout, and Tumor Model Center (TKTC) via injection of C57BL/6 mouse zygotes with sgRNAs and Cas9
targeting sites in intron 1 and 4, resulting in a deletion of exon 2 to 4 containing the delta/notch-like EGF repeat region.

For injury and in vivo SCLC tumor studies, 8 to 12 weeks old mice were used. For developmental studies, E18.5 embryos were
collected. For all animal experiments, mice of both genders were used.

None.

None.

Mice were maintained according to practices prescribed by the NIH at Stanford’s Research Animal Facility (protocol #13565).
Additional accreditation of Stanford animal research facilities was provided by the Association for Assessment and Accreditation of
Laboratory Animal Care (AAALAC).

GSE171918

See Data section above for link to access the SuperSeries.

GSM5237429 BC11_Hes1GFPhigh_ChIP1

GSM5237430 BC13_Hes1GFPhigh_ChIP2

GSM5237431 BC14_Hes1GFPhigh_input1

GSM5237432 BC16_Hes1GFPhigh_input2

And corresponding TAG directories

Siginificant peaks are provided as a supplementary table.

Dropbox link to the bam/bai/tdf files for viewing on IGV:

https://www.dropbox.com/sh/7rz7v9vrjq7ouvo/AACfFS4fjNEsSEJtMuX7-7rQa?dl=0

2 replicates

75 bp reads, single-end.

Sequencing depth/Mapped

L2V18DR-BC11-AGCATG_S9_R1_001.fastq.gz: 41293421/5477958

L2V18DR-BC13-CGTAGA_S10_R1_001.fastq.gz: 47997911/10784986

L2V18DR-BC14-TCAGAG_S11_R1_001.fastq.gz: 46390232/46009604

L2V18DR-BC16-TTGGCA_S12_R1_001.fastq.gz: 48986889/48593820

Rest antibody (Millipore 17-641) .

ChIP data were aligned using BWA to the mouse genome mm10 using the default settings. Aligned sequences were then processed
using HOMER (http://homer.ucsd.edu/homer/) using the default settings (TAG directories, finding peaks, and motif analysis).




