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Sample size was not predetermined but we performed experiments with group sizes based on existing published literature of similar
experiments. For animal experiments, n%4 was chosen based on the previous publications in the field (Meilian Liu et al., 2014, Cell
metabolism). For experiments other than those involving animals, n%3 was chosen based on the previous publications in the field (Tuo Deng et
al., 2013, Cell metabolism) and also because this size is necessary to calculate statistical significances.

In qPCR data, samples were rarely excluded when the RNA quality was poor or the expression of the house keeping genes (internal controls) in

a particular sample differed from the average of the other samples by more than 2 Ct value. The exclusion criteria (the expression of the
house keeping genes) was pre-established.

All experimental findings were reliably reproduced for three times and all replication attempts were successful.

Animals were randomly assigned to experimental and control groups. In particular, the authors measured mouse body weight before the
beginning of the experiment to make sure there is no weight difference between control and experimental groups.

Investigators were blinded to group allocation during data collection. Investigators were blinded for analysis of histological specimens and
metabolic tests. In experiments without subjective estimation like flow cytometry and qPCR, investigators were unblinded since no bias would
be introduced by the investigators.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
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Cell line source(s)
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Commonly misidentified lines
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Western Blotting:

Anti-UCP1 (ab10983,abcam), Anti-PGC1-a (ab54481,abcam ), Anti-p-PKA substrate ( #9621,cell signaling), Anti-p-Creb (#9198,cell
signaling), Anti-total-Creb (#9197, cell signaling),Anti-p-DRP1 (#3455, cell signaling), Anti-total DRP1 (#5391, cell signaling), Anti-p-
GSK3! (9323T,cell signaling), Anti-total GSK3! (9315S,cell signaling), Anti-beta-Actin (MABT825 ,Sigma), Anti-ERK1/2 (#4695S,Cell
Signaling), Anti-DsbA-L (homemade), Anti-OPA1 (27733-1-AP, Proteintech), Anti-MFN2 (12186-1-AP, Proteintech).

Flow cytometry:

The following antibodies were perchased from BD biosciences:FVS-520 (564407), APC-Cy7-CD45 (557659), Percp-CD4 (553052), APC-
CD62L (561919), PE-Cy7-CD44 (560569), Alexa fluor 647-GATA3 (560068). The following antibodies were perchased from Biolegend:
Zombie NIR (423105), PE-Cy7-CD45 (103114), PE-CD3 (100206), PE-CD4 (100511), PE-CD25 (102007), APC-CD8 (100711), PE-Cy7-CD8
(100721), PE-CD8 (100708), APC-IFN-" (505810), Alexa fluor 647-Foxp3 (320013), Percp-Cy5.5-CD11b (101228), APC-F4/80 (123115),
FITC-CD206 (141710). The following antibodies were perchased from ebioscience: PE-Siglec-F (12-1702-82), FITC-"#TCR
(11-5711-81), FITC-Foxp3 ( 11-5773-82).

Immunohistochemistry: Anti-UCP1 (ab10983,abcam )

Others: Hamster Anti-Mouse CD3e (BD biosciences, Clone 145-2C11, 553057), secondary anti-hamster antibody (Biolegend, Clone
Poly4055, 405501)

Our homemade anti-DsbA-L antibody was validated by western blot analyses of from mouse adipose tissues collected from fat
specific-DsbA-L knockout mice and control mice (Bai et al., PNAS,2017). We also validated the antibody in DsbA-L-knockout T cells. All
commercial antibodies were carefully selected for their desired applications. Validation details on the manufacturer's websites
indicate that these antibodies could detect proteins in mouse species and are appropriate for their relevant application.

Anti-UCP1 (ab10983,abcam) is recommended by the manufacturer for detection of mouse UCP1 by western blotting and
immunohistochemistry.

Anti-PGC1-a (ab54481,abcam ) is recommended by the manufacturer for detection of PGC1 alpha in mouse brown adipose tissue
whole cell extract .

Anti-p-PKA substrate ( #9621,cell signaling) is recommended by the manufacturer for detection of mouse endogenous protein
phosphorylated by PKA.

Anti-p-CREB (Ser133) (87G3) detects endogenous levels of CREB only when phosphorylated at serine 133.

Anti-total-Creb (#9197, cell signaling) detects endogenous levels of total CREB-1 protein. The antibody does not cross-react with
other ATF/CREB family members.

Anti-p-GSK-3! (Ser9) (9323T,cell signaling) is recommended by the manufacturer for detection of mouse endogenous GSK-3! only
when phosphorylated at serine 9.

Anti-GSK-3! (Ser9) (9315S,cell signaling) is recommended by the manufacturer for detection of mouse endogenous total GSK-3!

protein.

Anti-p-DRP1 (#3455, cell signaling) detects endogenous levels of DRP1 only when phosphorylated at Ser616.

Anti-DRP1 (#5391, cell signaling) recognizes endogenous levels of total DRP1 protein.

Anti-beta-Actin (MABT825 ,Sigma) is validated for use in Western Blotting, Immunocytochemistry for the detection of beta-Actin.

Anti-ERK1/2 (#4695S,Cell Signaling) detects endogenous levels of total p44/42 MAP kinase (Erk1/Erk2) protein. The antibody does not
cross-react with JNK/SAPK or p38 MAP kinase.

Anti-OPA1 (27733-1-AP, Proteintech) targets OPA1 in WB, IP, IHC, IF, ELISA applications and shows reactivity with Human, rat, mouse
samples.

Anti-MFN2 (12186-1-AP, Proteintech) targets MFN2 in WB, IP, IHC, IF, ELISA applications and shows reactivity with human, mouse,
rat samples.

FVS-520 (564407) is useful for discrimination of viable from non-viable mammalian cells in multicolor flow cytometric applications.

Zombie NIR (423105) is an amine reactive fluorescent dye that is non-permeant to live cells, but permeant to the cells with
compromised membranes. Thus, it can be used to assess live vs. dead status of mammalian cells.

The brown adipocyte cell line BFC was a generous gift from Dr. Jiandie Lin (Univ. of Michigan) .

The cell line was authenticated as described in the paper (Uldry M et al., Cell metabolism,2006) and has been used in our
previous paper (Meilian Liu et al., Cell metabolism, 2014). The cell line was authenticated by lipid accumulation on adipocyte
differentiation, cell morphology by microscopy, and thermogenic gene expression by qPCR analyses.

The BFC cell line was tested negative for mycoplasma contamination.

No commonly misidentified cell line was used.

Mus musculus

Wild-type mice, C57BL/6J background, 8 week-old male mice were used.




