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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Full scans of all immunoblots are provided in the Supplementary Information. In addition, source data for all experiments are provided in this paper.

A total of 4 non-covid19 infected patients, two males and two females, and 4 patients dead from covid19, two males and two
females took part in this study. The detail of the chemotherapy was described in supplementary information files.

A total of 4 non-covid19 infected patients, two males (BMI 34.5 kg/m2 aged 69, BMI 35.5 kg/m2 aged 74), and two females
(BMI 26.9 kg/m2 aged 75, BMI 24.9 kg/m2 aged 61), and 4 patients dead from covid19, two males (BMI 27 kg/m2 aged 61,
BMI 24.7 kg/m2 aged 55), and two females (BMI 26.9 kg/m2 aged 81, BMI 33.1 kg/m2 aged 57), took part in this study. The
detail of the chemotherapy was described in supplementary information files.

For human studies, all autopsies were conducted at the risk-autopsy facility of the Department of Clinical Pathology/Cytology,
Karolinska University Hospital, Huddinge, Stockholm, Sweden. All subjects were referred to the pathology department for the
clinical autopsy to establish the precise cause of death. Some potential self-selection biases, such as sex, age, and BMI, in
selecting the participants were not observed.

The study was approved by the Swedish Ethical Review Authority under the approval number DNR 2020-02446 and
2020-04339.

Sample numbers in vivo experiments were indicated according to our published data and other publications[1-3]. Due to the 3R principle for
animal ethical permission, we used an optimal number of animals[4]. Sample sizes are indicated in Figure legends. No statistical calculations
were used to predetermine sample size for in vivo experiments.

[1] Seki, T., et al. “Brown-fat-mediated tumour suppression by cold-altered global metabolism.” Nature vol. 608,7922 (2022): 421-428.

[2] Seki, T., et al. “Ablation of endothelial VEGFR1 improves metabolic dysfunction by inducing adipose tissue browning.” The Journal of
experimental medicine vol. 215,2 (2018): 611-626.

[3] Iwamoto H., et al. Cancer lipid metabolism confers antiangiogenic drug resistance. Cell Metab. 2018 Jul 3;28(1):104-117.e5.

[4] Swedish 3R-center, https://jordbruksverket.se/languages/english/the-swedish-3rs-center

No data were excluded.

All the biological experiments were performed at least twice and were reproducible. Murine studies: Experiments were performed at least
twice. The infected experiments for different treatments were performed at least twice and were reproducible. Analysis for metabolites was
performed once using five independent biological replecants. Human autopsy studies: the IHC and qPCR analyses using patients with Covid19
and non-Covid19 were performed two times using four independent biological samples.

Age, gender, and background-matched mice and hamster were randomly allocated into the groups for all animal experiments.

The author who was blinded to experimental groups performed the body weight of animal. Other experiments were carried out in non-
blinding. Because the animals were kept in P3 Lab and accepted different treatment, it was not possible to hide the animal identity.
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Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Information for antibodies in this study as below,

- Rat anti-mouse CD31 antibody (MEC 13.3; 1:300; 553370, BD Pharmingen)

- Rabbit anti-mouse/human UCP1 polyclonal antibody (1:300; PA1-24894, Thermo Fisher Scientific) for IHC

- Rabbit anti-mouse/human COX4 polyclonal antibody (1:300; NB110-39115, Novus Biologicals) for IHC

- Goat anti-mouse Perilipin polyclonal antibody (1:300; NB100-60554, Novus biologicals) for IHC

- Rabbit anti-mouse polyclonal CA9 (1:300; NB100-417; Novus biologicals) for IHC

- Rabbit anti-mouse HIF1 antibody (D1S7W; 1:300; 36169, Cell Signaling Technology) for IHC

- Rabbit anti-mouse Ki67 polyclonal antibody (1:300; PA5-19462; Thermo Fisher Scientific)

- Alexa Fluor 555-labeled goat anti-rat antibody (1:300; A21434; Thermo Fisher Scientific)

- Alexa Fluor 488-labeled donkey anti-rat antibody (1:300; A21208, Thermo Fisher Scientific)

- Alexa Fluor 555-labeled donkey anti-rabbit antibody (1:300; A31572; Thermo Fisher Scientific)

- Alexa Fluro 488-labeled donkey anti-goat antibody (1:300; A11055; Thermo Fisher Scientific)

- Rabbit anti-mouse UCP1 polyclonal antibody (1:1000; PA1-24894, Thermo Fisher Scientific) for immunoblotting

- Rabbit anti-mouse COX4 polyclonal antibody (1:1000; NB110-39115, Novus Biologicals) for immunoblotting

- Rabbit anti-mouse polyclonal CA9 (1:1000; NB100-417; Novus biologicals) for immunoblotting

- Rabbit anti-mouse HIF1 antibody (D1S7W; 1:1000; 36169, Cell Signaling Technology) for immunoblotting

- Mouse anti-mouse beta-actin antibody (8H10D10; 1:2000; 3700; Cell Signaling Technology)

- Donkey anti-mouse IRDye 680RD antibody (1:15000, 926-68072, LI-COR Biosciences)

- Donkey anti-Rabbit IRDye 800CW antibody (1:15000, 926-32213, LI-COR Biosciences)

All antibodies used in this study were validated for the application and species by their manufacturers. The links as below,

- Rat anti-mouse CD31 antibody (MEC 13.3; 1:300; 553370, BD Pharmingen)

https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
purified-rat-anti-mouse-cd31.553370

- Rabbit anti-mouse/human UCP1 polyclonal antibody (1:300; PA1-24894, Thermo Fisher Scientific) for IHC

https://www.thermofisher.com/antibody/product/UCP1-Antibody-Polyclonal/PA1-24894

- Rabbit anti-mouse/human COX4 polyclonal antibody (1:300; NB110-39115, Novus Biologicals) for IHC

https://www.novusbio.com/products/cox4-antibody_nb110-39115

- Goat anti-mouse Perilipin polyclonal antibody (1:300; NB100-60554, Novus biologicals) for IHC

https://www.novusbio.com/products/perilipin-antibody_nb100-60554

- Rabbit anti-mouse polyclonal CA9 (1:300; NB100-417; Novus biologicals) for IHC

https://www.novusbio.com/products/carbonic-anhydrase-ix-ca9-antibody_nb100-417b

- Rabbit anti-mouse HIF1 antibody (D1S7W; 1:300; 36169, Cell Signaling Technology) for IHC

https://www.cellsignal.com/products/primary-antibodies/hif-1a-d1s7w-xp-rabbit-mab/36169

- Rabbit anti-mouse Ki67 polyclonal antibody (1:300; PA5-19462; Thermo Fisher Scientific)

https://www.thermofisher.com/antibody/product/Ki-67-Antibody-Polyclonal/PA5-19462

- Alexa Fluor 555-labeled goat anti-rat antibody (1:300; A21434; Thermo Fisher Scientific)

https://www.thermofisher.com/antibody/product/Goat-anti-Rat-IgG-H-L-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-21434

- Alexa Fluor 488-labeled donkey anti-rat antibody (1:300; A21208, Thermo Fisher Scientific)

https://www.thermofisher.com/antibody/product/Donkey-anti-Rat-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/
A-21208

- Alexa Fluor 555-labeled donkey anti-rabbit antibody (1:300; A31572; Thermo Fisher Scientific)

https://www.thermofisher.com/antibody/product/Donkey-anti-Rabbit-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-
Polyclonal/A-31572

- Alexa Fluro 488-labeled donkey anti-goat antibody (1:300; A11055; Thermo Fisher Scientific)

https://www.thermofisher.com/antibody/product/Donkey-anti-Goat-IgG-H-L-Cross-Adsorbed-Secondary-Antibody-Polyclonal/
A-11055




