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Antibodies
Antibodies used

Validation

We selected the sample size, based on our extensive experience with animal models and endpoints. We make sure that no more animals than
necessary were used. Sample size were chosen to generate reproducible results with desirable significance (0.05) and power (>90%).

For in vitro experiments, we did not compute statistical analyses to predetermine sample sizes. The sample sizes (at lease three independent
experimental replicates) were chosen based on the standard practice of the research field.

No data was excluded from the manuscript.

All of the experimental results were replicated as indicated in figure legends. For in vitro experiments, each experiment was independently

repeated at least three times. Only biological replicates were plotted and used for statistical analyses.

For in vivo experiments, tissues from independently and randomly chosen mice at comparable developmental stages and sexes were collected
for analyses and none of the samples was excluded. For the experiments involving transgenic animals, further allocations were based on the
genotype of mice. For in vitro experiments, groups were allocated based on the genetic background of cells and different treatments.
Therefore, no randomization was required.

During the phenotyping experiments, such as body weight and food intake measurement, glucose tolerance test and insulin sensitivity testing,
the experiments were performed blinded and the genotype was only disclosed after data analyses.

For molecular studies including western blotting and qPCR analyses, the investigators were not blinded to experimental conditions for
planning experiments, due to careful experimental setup and the complexity of the experiments. The samples had to be loaded in an
appropriate order for better data comparison.

anti-MT1-MMP antibody (ab51074, Abcam; 1:2000 for western blotting); anti-insulin R! antibody (sc-57344, Santa Cruz, 1:2000 for
western blotting); anti-insulin R" antibody (sc-711, Santa Cruz, 1:2000 for western blotting); anti-insulin R" antibody (clone CT-3,
MAB S65, millipore, 1:2000 for western blotting) anti-Akt (4685, Cell Signaling, 1:3000 for western blotting): anti-pAkt (4060, Cell
Signaling, 1:2000 for western blotting); anti-"-actin (12262, Cell Signaling, 1:5000 for western blotting); goat anti-rabbit antibody
conjugated with HRP (sc-2030, Santa Cruz, 1:2000); Rabbit anti-mouse antibody conjugated with HRP (sc-358914, Santa Cruz, 1:2000)

anti-MT1-MMP antibody (ab51074, Abcam), validated for IHC-P, IP, Flow cytometry, WB, IF

https://www.abcam.com/mmp14-antibody-ep1264y-ab51074.html

anti-insulin R! antibody (sc-57344, Santa Cruz), validated for IP, WB

https://www.scbt.com/p/insulin-ralpha-antibody-ma-20

anti-insulin R" antibody (sc-711, Santa Cruz, discontinued), validated for IP, WB
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

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.

https://www.scbt.com/p/insulin-rbeta-antibody-c-19

anti-insulin R" antibody (clone CT-3, MAB S65, Sigma, 1:2000 for western blotting), validated for IP, WB, IHC

https://www.merckmillipore.com/HK/en/product/Anti-Insulin-Receptor-Antibody-beta-subunit-clone-CT-3,MM_NF-MABS65?
ReferrerURL=https%3A%2F%2Fwww.google.com%2F&bd=1

anti-Akt (4685, Cell Signaling), validated by the manufacturer for WB, IF, IHC, Flow

https://www.cellsignal.com/products/primary-antibodies/akt-pan-11e7-rabbit-mab/4685?
_=1641294519526&Ntt=4685&tahead=true

anti-pAkt (Ser473) (4060, Cell Signaling), validated by the manufacturer for WB, IP. IHC, IF, Flow

https://www.cellsignal.com/products/primary-antibodies/phospho-akt-ser473-d9e-xp-rabbit-mab/4060

anti-"-actin (HRP conjugate) (12262, Cell Signaling), validated by the manufacturer for WB

https://www.cellsignal.com/products/antibody-conjugates/b-actin-8h10d10-mouse-mab-hrp-conjugate/12262?
_=1641294860966&Ntt=12262&tahead=true,

goat anti-rabbit antibody conjugated with HRP (sc-2030, Santa Cruz), validated by the manufacturer for WB.

https://www.scbt.com/p/goat-anti-rabbit-igg-hrp-cruz-marker-compatible

Rabbit anti-mouse antibody conjugated with HRP (sc-358914, Santa Cruz), validated by the manufacturer for WB.

https://www.scbt.com/p/rabbit-anti-mouse-igg-hrp

HEK293T cells were provided by Professor Zhou Zhongjun at the University of Hong Kong.

HEK293T cells are commercially available in ATCC

https://www.atcc.org/products/crl-3216

Cell lines were not authenticated.

The cells were tested negative for mycoplasma contamination

No commonly misidentified cell lines were used

Wild-type mice on C57BL/6J background were from the Laboratory Animal Services Centre of The Chinese University of Hong Kong.
Mmp14+/- mice on C57BL/6J background were a kind gift from Prof. Zhou Zhongjun in the University of Hong Kong. All animal
experiments involves animals with starting age of 4 weeks. As MT1-MMP deficient mice die prematurely 20 days after birth, the
animal experiments involving this mouse model would make use of mice at p15. Animals of both sexes were used in the experiments
unless it was specifically stated in the figure ligand. All animals and their borne pups were housed in the animal house at Hong Kong
Baptist University and maintained on a 12-hour (h) light/dark cycle with constant ambient temperature (22°C – 24°C) and humidity
(~60%).

For the non-human primate ageing model, young (mean=3.8 years) and old (mean=18.4 years) cynomolgus macaques were used.
They were all female and healthy.

No wild animals was used.

This study did not involve samples collected from the fields.

All mouse experiments were approved by the Committee on the Use of Human & Animal Subjects in Teaching & Research (HASC) at
Hong Kong Baptist University and procedures were approved by the Department of Health under Hong Kong legislation.

For the monkey study, all housing conditions and procedures were approved by and in compliance with the ethical guideline of the
Institutional Animal Care and Use Committee (IACUC) of Guangzhou Huazhen Biosciences Co., Ltd in Guang Zhou, Gunag dong, China.
The housing facilities was accredited by the Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC).




