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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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant
groupings

Population characteristics

Recruitment

Ethics oversight

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

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

The data supporting the !ndings from this study are available within the article !le and its supplementary information. scRNA-seq raw and preprocessed data
generated in this study have been deposited in the GEO database under accession code GSE267069. All raw MS data together with raw output tables are available
via the Proteomexchange data repository (www.proteomexchange.org) with the accession PXD051943.

Any other raw data or noncommercial material used in this study are available from the corresponding author upon reasonable request. Details of the software
codes used are described in the method section and are available from the corresponding author on request.

A source data file is provided with the paper.

Use the terms sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully in order to avoid 
confusing both terms. Indicate if findings apply to only one sex or gender; describe whether sex and gender were considered in 
study design; whether sex and/or gender was determined based on self-reporting or assigned and methods used. 

Provide in the source data disaggregated sex and gender data, where this information has been collected, and if consent has 
been obtained for sharing of individual-level data; provide overall numbers in this Reporting Summary.  Please state if this 
information has not been collected. 

Report sex- and gender-based analyses where performed, justify reasons for lack of sex- and gender-based analysis.

Please specify the socially constructed or socially relevant categorization variable(s) used in your manuscript and explain why 
they were used. Please note that such variables should not be used as proxies for other socially constructed/relevant variables 
(for example, race or ethnicity should not be used as a proxy for socioeconomic status). 

Provide clear definitions of the relevant terms used, how they were provided (by the participants/respondents, the 
researchers, or third parties), and the method(s) used to classify people into the different categories (e.g. self-report, census or 
administrative data, social media data, etc.)

Please provide details about how you controlled for confounding variables in your analyses.

Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic 
information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study 
design questions and have nothing to add here, write "See above."

Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and 
how these are likely to impact results.

Identify the organization(s) that approved the study protocol.

A minimum of n=3 samples was used for each analysis. The nature of the n is described for each experiment in the corresponding figure
legends and all detailed values are provided in the Source Data file. Sample size determinations are based on previous experience and
standards in the field.

Data were analysed for outliers using the Grubbs outlier test (Graph pad Prism). In a few cases, outliers were excluded, as specified in the
Source Data file.

Experiments were repeated as indicated in details for each figure panel and as described in the methods. The replications are shown as
individual dots together with the calculated means and variability (standard errors of the means).
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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.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

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 and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

For the HFD experiments, mice were randomly assigned to the diet within each genotype. For a subcohort, het and Ctrl littermates were
assigned pairwise to the same diet.

Data acquisition and/or analyses in these studies were performed in a blinded way.

All antibodies used in this study are listed in the method section. Dilutions, provider and ordering numbers are given as well as the
protocol used.

All antibodies used in this study are from commercial suppliers that have verified the specificity of the antibodies using recombinant
proteins or knock-out lines. All the antibodies have been previously used by various laboratories. All secondary antibodies are verified
to not give a specific staining without the primary antibody.

All NSPCs used in this study were derived from adult mice by ourselves. Cells were kept as "lines" for many passages (up to
P25).

not applicable

All NSPCs used in this study were regularly tested for mycoplasma contamination and were negative.

not applicable

The tdTom-Plin2 line was newly created as described in details in the method sections. Both males and females were used for the
study. The age of the mice is indicated in each figure and ranged from Embryonic age E14.5 to adult mice (8 weeks of age). All mice
were kept under standard conditions in ventilated cages with ad libitum food and water. Housing conditions were as following: dark/
light cycle 12/12, ambient temperature around 21–22 °C and humidity between 40 and 70% (55% in average).

The study did not involve wild animals.

The data presented in the study are performed with male mice. Similar experiments were also performed with female mice and
results were comparable. However, as there was a larger variability (for instance for the HFD experiments), more mice will need to be
included for the experiments with the female mice.

no field-collected samples




