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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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

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.

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 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.

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.

Human beta cells were isolated from human cadaveric islets donors provided by the NIH/NIDDK-supported Integrated Islet
Distribution Program (IIDP) (https://iidp.coh.org/overview.aspx), and from Prodo Labs (https://prodolabs.com/), the
University of Miami, the University of Minnesota, the University of Wisconsin, the Southern California Islet Cell Resource
enter, and the University of Edmonton, as summarized in Supplementary Table 3. Informed consent was obtained by the
Organ Procurement Organization (OPO), and all donor information was de-identified in accord with Institutional Review
Board procedures at The Icahn School of Medicine at Mount Sinai (ISMMS).

Sample sizes were based on experience with the chosen methods used, but guided by power calculations in the cases of the large

'primary' endpoints such as glucose tolerance, body weight.

There were no data exclusions

Replication was ensured by using multiple biological replicates, and by using several orthogonal approaches to ensure the reproducibility of
our findings..

Allocation into groups were based on genotype and the specific animals chosen per group was randomized.

All studies that involved manual scoring were conducted in a strictly blinded manner. Other experiments either were split into groups from a
single animal or human donor, or were not blinded since the phenotype was so extreme.
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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

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

Ethics oversight

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

Details of antibodies used are in the Methods section and include animal, poly or monoclonal, dilution, company, catalog number,
and antibody registration number.

1. The insulin primary antibody from Dako (Agilent) (A0564) is routinely validated https://www.agiIent.com/cs/Iibrary/m sds/SDS345
_ NAEnglish.pdf

2. Gucagon Abcam (ab10988). Abcam applies an in-house antibody validation incorporates several advanced technologies a central
element of our programme includes the routine use of knockout validation that employs CRISPR gene-edited KO cell lines to provide
"true" negative controls. This initiative was recognised with a 2020 CiteAb award for KO validation. https://corporate.abcam.com/
abcam-triumphs-with-industry-award-for-knockout-antibody-vaIidation-success/

3. ChREBP C term (NB400-135) validation from liver extracts form well-fed rats. https://www.novusbio.com/products/chrebp-
antibody_nb400-135

4. ChREBP N-term rabbit polyclonal was generated by Genscript and validated in Suppl. Fig. 3 by adenoviral overexpression.

5. anti-Flag rabbit polyclonal from Cell Signaling, where they validate their antibodies in house ( https://www.celIsignaI.com/about-
us/est-antibody-performance-guarantee)

6. Anti-green fluorescent protein (GFP) chicken polyclonal from Aves-Labs (cat# GFP-1020) validated using transgenic mice expressing
the GFP gene product (https://www.aveslabs.com/products/anti-green-fluorescent-protein-antibody-gfp)

7. Anti-Cherry (red fluorescent protein) rabbit polyclonal from Rockland ((cat# 600401379S) was validated with purified Red
Fluorescent Protein (https://www.rockland.com/categories/primary-antibodies/rfp-antibody-pre-adsorbed-600-401-379/)

8. Anti-Ki67 rabbit monoclonal ThermoScientific (cat# MA5-14520) was validated using serum depleted versus serrum treated HeLa
cells (https://www.thermofisher.com/antibody/product/Ki-67-Antibody-clone-SP6-Recombinant-Monoclonal/MA5-14520).

INS1 832/13 cells - Dr. Chris Newgard, Duke University. HEK293 cells were purchased from

ATCC (Cat #CRL-1573)

Periodic insulin staining and GSIS for INS1 cells. Ability to expand non-replicative adenoviruses for HEK293 cells

Both INS1 and HEK293 cells tested negative for mycoplasma.

No commonly misidentified lines were used in this study.

Mice were on a C57Bl/6 background, male and female, 6-12 weeks of age. Housing was overseen by the Mount Sinai School of
Medicine Center for Comparative Medicine and Surgery in individually-ventilated polysulfone rodent cages, supplied ventilation via a
HEPA-filtered supply, wall-mounted unit. Exhaust is connected to the building’s exhaust fans with a flexible hose assembly. The
temperature and humidity are controlled and there is a 12 hour light and dark cycle.

There were no wild animals used in this study.

data was collected primarily on male C57Bl/6 mice, as they are known to be more affected by a high fat diet. However, we also report
data on females in the supplemmentray data.

No field collected samples were used in this study

All protocols were performed with the approval of and in accordance with guidelines established by the Icahn School of Medicine at
Mount Sinai Institutional Animal Care and Use Committee.




