


2

nature
portfolio

|
rep

orting
sum

m
ary

M
arch

2021
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Sample size

Data exclusions

Replication

10X Genomics Cellranger 6.0.1 and 5.0.1

STAR 2.7.5

Scater R package (version 1.20.1)

scDblFinder (1.6.0)

https://github.com/chris-mcginnis-ucsf/DoubletFinder (V2.0)

randomForest R package (version 4.6)

Scanorama package (version 1.7)

Harmony R package (version 0.1)

AUCell R package (version 1.12.0)

leiden R package (version 0.3.7)

cocoframer R package (version 0.1.1)

mrtree (https://github.com/pengminshi/MRtree) (Version: 0.0.0.9000)

ggtree R package (version 2.4.2)

https://github.com/KChen-lab/stratified-tests-for-seurat

gespeR R package (Bioconductor 0.99.5)

networkD3 R package (version 0.4)

BSgenome (version 1.58)

TFBStools (version 1.28)

rstatix (version 0.7.0)

ggpubr (version 0.4.0)

Fiji (version 2.0.0-rc-41/.50d)

docker (version 1.41)

singularity (version 3.4.1-1)

slurm (version 16.05.6)

Both HypoMap and the hypothalamic nucSeq is made available in an interactive cellxgene viewer (available via https://www.mrl.ims.medschl.cam.ac.uk).
Additionally, the Seurat object containing the HypoMap, which is required to reproduce the shown figures and to project new data, is deposited at University of
Cambridge’s Apollo Repository (doi:10.17863/CAM.87955) in standard RDS format.

The nucSeq and the bacTRAP profiling data of Agrp, Glp1r, and Pomc neurons are available from the Gene Expression Omnibus (GEO), accession numbers:
GSE207736, and GSE208355 respectively. The Pnoc bacTRAP data are available from GSE137626. The Pomc-Lepr and Pomc-Glp1r bacTRAP data are available from
GSE153753. The published sc-seq studies used to construct HypoMap are listed in Suppl. Table 1).

No prior power calculations for sample size were performed. Sample sizes (n=3-5) for bacTRAP, nucSeq and RNAscope experiments were
based on previous experiments (Biglari, 2021; Jais, 2020). For RNAscope validation we aimed for 4 mice with 2-4 sections (rostral and caudal)
analyzed per animal and celltype.

We removed single cells from the nucSeq that were of low quality (e.g. Doublets or low UMI numbers). For the creation of HypoMap removed
cells that were of low quality and additionally removed samples that had fewer than 100 cells left after cell filtering. We did not remove any
other data.

A substantial part of the analysis conducted in this study revolves around replicability and comparability of the different data types. We
generally find that the nucSeq data is well comparable with the single-cell data but dependent on covariates such as single-cell technology.
The bacTRAP RNAseq data partly recapitulates the findings from the single-cell data but does not exactly replicate the expected cell types.
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Reporting for specific materials, systems and methods
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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

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

Laboratory animals

Wild animals

Field-collected samples

Using RNAscope we validated the expression of Glp1r in the cell types that were predicted from the sequencing data.

Animals were randomized for the grouping into fed and fasting. For other experiments no experimental condition was tested.

Data collection was carried out blinded where applicable. Data analysis of sequencing data (e.g., single-cell data processing and differential
expression analysis) was not carried out in a blinded fashion, due to the common workflows requiring availability of metadata and working
fully blinded impeding work with these.

Heintz Lab TRAP anti-GFP 19F7 antibody (Cat# Htz-GFP-19F7, RRID:AB_2716736)

Heintz Lab TRAP anti-GFP 19C8 antibody (Cat# Htz-GFP-19C8, RRID:AB_271673)

From: Heintz Lab; Rockefeller University. Validated in Heiman et al., 2008, DOI:https://doi.org/10.1016/j.cell.2008.10.028

Ordered from: Memorial Sloan-Kettering Cancer Center

Cologne (bacTRAP & RNAscope):

Mice were housed in individually ventilated cages at 22–24C and humidity at 45-55% using a 12-h light/dark cycle. Animals had
access to water and food ad libitum and were fed a normal chow diet (ssniff, V1554). Food was only withdrawn during defined fasting
periods. C57BL/6N mice were obtained from Charles River, France. For RNAscope experiments 16 h fast, 10 weeks old male
C57BL/6N mice were sacrificed. For bacTRAP experiments 10 weeks old male Glp1rCre ROSA26lSlEGFPL10a mice, 12 weeks POMCCre
ROSA26lSlEGFPL10a and 12 weeks old AGRPCre ROSA26lSlEGFPL10a were sacrificed in a random-fed state.

Details on genetically modified mouse lines:

Driver lines: Glp1r-ires-Cre (Williams, 2016), AgRP-ires-Cre (Balthasar, 2004) and POMC-Cre (Anastassiadis, 2009) mice have been
previously described.

ROSA26lSlEGFPL10a (ROSA26-CAGS-lox-STOP-lox-EGFPL10a-WPRE): This line was generated by breeding ROSA26lSlrSrEGFPL10a
(ROSA26-CAGS-lox-STOP-lox-roxSTOP-rox-EGFPL10a-WPRE) 7 with a ubiquitously expressed CAGGS-Dre deleter line (Anastassiadis,
2009).

Experimental lines: Glp1rCre ROSA26lSlEGFPL10a mice were generated via mating homozygous Glp1r-ires-Cre mice to homozygous
ROSA26fl/fl mice of the EGFPL10a construct. A similar breeding strategy was used for the POMCCre ROSA26lSlEGFPL10a mice.
Resulting double transgenic Cre+/- ROSA26fl/wt mice were used as experimental animals.

Cambridge (single nucleus sequencing): Male C57BL/6J mice at 6-8 weeks were housed in ventilated cages in a controlled
temperature (20-24°C) and humidity (45-65%) facilities with a 12-h light/dark cycle (lights on 06:00–18:00) and had ad libitum access
to food (RM3(E) Expanded chow, Special Diets Services, UK) and water in the animal facility at the Anne McLaren Building, University
of Cambridge. For the overnight fasted group (6 animals), the chow was removed from at 5pm until 9am the next day, the animals
had access to water throughout the fasted period.

The study did not involve wild animals.

The study did not involve samples collected from field.




