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- 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.
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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.
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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.

The authors declare that all data generated in this study is provided in the Supplementary Information/Source Data file. Source Data are provided with this paper.
The raw mass spectrometry data (related Fig.1b) have been deposited in the ProteomeXchange Consortium via the PRIDE partner repository under accession code
PXD047144. The data are also available through the MassIVE repository (massive.ucsd.edu) with the dataset accession number MSV000093454. The raw mass
spectrometry proteomics data (related Fig.3i) have been deposited in the ProteomeXchange Consortium via the PRIDE partner repository under accession code
PXD056002.

This study did not involve human research participants.

This study did not involve human research participants.

This study did not involve human research participants.

This study did not involve human research participants.

This study did not involve human research participants.

No statistical method was used to predetermine sample size. The cell-based experiments and the animal experiments, n=3-20 per group per
experiment was chosen based on our previous experience with similar in vivo and in vitro experiments (PMID: 30952843, PMID:28065828 and
PMID: 36241662).

No data were excluded from the analysis.

The number of biological independent replicates indicated in the figure legends.

The allocations of fluorescence images and H&E image analysis used this study were randomized by performing analysis at random positions.
For in vivo studies, allocation of animals was randomly assigned to different groups, and all mice were matched for age and sex within the
same experiment.

Although the primary investigators were not blinded for most of the studies, the investigators performing some of the imaging analysis and
the sample analyses (such as measurement of blood parameters) were notinformed ofthe expected results of the experiment before or during
the analysis. Additionally, proteomics were performed blinded.
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Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

phospho-IR/IGF1R, 19H7, Cell Signaling Technology, (#3024, 1:1000)

IR, 4B8, Cell Signaling Technology, (#3025, 1:1000)

phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204), Cell Signaling Technology, (#9101, 1:1000)

p44/42 MAPK (Erk1/2), Cell Signaling Technology, (#9102, 1:1000)

phospho-Akt (S473), Cell Signaling Technology, (#9271, 1:1000)

Akt, 11E7, Cell Signaling Technology, (#4685, 1:1000)

phospho-p38 MAPK, D3F9, (Thr180/Tyr182), Cell Signaling Technology, (#4511, 1:1000)

p38 MAPK, Cell Signaling Technology, (#9212, 1:1000)

phospho-FAK (Tyr397), Cell Signaling Technology, (#3283, 1:1000)

FAK, Cell Signaling Technology, (#3285, 1:1000)

GAPDH, D4C6R, Cell Signaling Technology, (#97166, 1:1000)

-Actin, 13ES, Cell Signaling Technology, (#4970, 1:1000)

-Tubulin, Cell Signaling Technology, (#2144, 1:1000)

Flag, Sigma, (F3040, 1:1000)

UCP1, Abcam, (ab10983,1:100-1:1000)

Perilipin1, Abcam, (ab61682, 1:100)

SerpinA1 (alpha 1 Antitrypsin), Abcam, (ab166610, 1:1000)

SerpinA1 (alpha 1 Antitrypsin), Abcam, (ab205152, 1:1000)

SerpinA1 (alpha 1 Antitrypsin), Proteintech Group, Inc., (16382-1-AP, 4.0 g for 3.0 mg of total protein lysate)

EphB2, R&D Systems, Inc., (AF467, 1:1000)

Anti-rabbit IgG, HRP-linked Antibody, Cell Signaling Technology, (#7074, 1:1000)

Anti-mouse lgG, HRP-linked Antibody, Cell Signaling Technology, (#7076, 1:1000)

Anti-rat IgG, HRP-linked Antibody, Cell Signaling Technology, (#7076, 1:1000)

mouse anti-goat IgG-HRP, Santa Cruz, (sc-2354, 1:1000)

Donkey anti-Rabbit lgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor Plus 594, lnvitrogen, (A32754, 1:500)

Donkey anti-Goat lgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor Plus 488, lnvitrogen, (A32814, 1:500)

The primary antibodies for phospho-IR/IGF1R, 19H7 (#3024, https://www.cellsignal.jp/products/primary-antibodies/phospho-igf-i-
receptor-b-tyr1135-1136-insulin-receptor-b-tyr1150-1151-19h7-rabbit-mab/3024), IR, 4B8 (#3025, https://www.cellsignal.jp/
products/primary-antibodies/insulin-receptor-b-4b8-rabbit-mab/3025), phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) (#9101,
https://www.cellsignal.jp/products/primary-antibodies/phospho-p44-42-mapk-erk1-2-thr202-tyr204-antibody/9101), p44/42 MAPK
(Erk1/2) (#9102, https://www.cellsignal.jp/products/primary-antibodies/p44-42-mapk-erk1-2-antibody/9102), phospho-Akt (S473)
(#9271, https://www.cellsignal.jp/products/primary-antibodies/phospho-akt-ser473-antibody/9271), Akt, 11E7 (#4685, https://
www.cellsignal.jp/products/primary-antibodies/akt-pan-11e7-rabbit-mab/4685), phospho-p38 MAPK, D3F9 (Thr180/Tyr182) (#4511,
https://www.cellsignal.jp/products/primary-antibodies/phospho-p38-mapk-thr180-tyr182-d3f9-xp-rabbit-mab/4511), p38 MAPK
(#9212, https://www.cellsignal.jp/products/primary-antibodies/p38-mapk-antibody/9212), phospho-FAK (Tyr397) (#3283, https://
www.cellsignal.jp/products/primary-antibodies/phospho-fak-tyr397-antibody/3283), FAK (#3285, https://www.cellsignal.jp/products/
primary-antibodies/fak-antibody/3285), GAPDH, D4C6R (#97166, https://www.cellsignal.jp/products/primary-antibodies/gapdh-
d4c6r-mouse-mab/97166), -Actin, 13E5 (#4970, https://www.cellsignal.jp/products/primary-antibodies/b-actin-13e5-rabbit-
mab/4970) and -Tubulin (#2144, https://www.cellsignal.jp/products/primary-antibodies/a-tubulin-antibody/2144) were validated
for the western blotting for both human and mouse samples on the website of the Cell Signaling Technology. SerpinA1 (alpha 1
Antitrypsin) (ab166610, https://www.abcam.co.jp/products/primary-antibodies/alpha-1-antitrypsin-antibody-epr9090-
ab166610.html) antibody was validated for the western blotting for the human sample on the website of the company. SerpinA1
(alpha 1 Antitrypsin) (ab205152) antibody was validated for the western blotting for the murine sample. EphB2 (AF467, https://
www.rndsystems.com/products/human-mouse-ephb2-antibody_af467) antibody was validated for the western blotting for both
human and murine sample on the website of the company. Flag (F3040, https://www.sigmaaldrich.com/JP/ja/product/sigma/f3040)
and UCP1 (ab10983, https://www.abcam.co.jp/products/primary-antibodies/ucp1-antibody-ab10983.html) antibodies were
validated for the western blotting on the website of the company. UCP1 (ab10983, https://www.abcam.co.jp/products/primary-
antibodies/ucp1-antibody-ab10983.html), Perilipin1 (ab61682, www.abcam.eo.jp/perilipin-1-antibody-ab61682.html) antibodies
were validated for IHC studies of the mouse samples on the websites of the company. SerpinA1 (alpha 1 Antitrypsin) (16382-1-AP,
https://www.ptglab.co.jp/products/SERPINA1-Antibody-16382-1-AP.htm) antibody was validated for IP studies of the mouse samples
on the websites of the company.




