Supplemental figure legends

Figure S1. Middle-aged fundc1 null mice show obesity. (A) Bodyweight curves of CD-fed WT and KO mice. Bodyweights were measured once a month for 2 years (n=10 for each group). (B) Weights of gonadal fat pads of 24-month-old WT and KO mice (*p<0.05). (C) H&E staining of fat pads isolated from 24-month-old KO and WT mice. Scale bar: 50 μm. (D) Analysis of adipocyte size. Data were obtained from three independent experiments and are expressed as the mean ± SEM (*p<0.05). (E) Overnight-fasted 24-month WT and KO mice were injected with 0.75 U insulin/kg of bodyweight or saline. Lysates from WAT, liver and skeletal muscle of WT and KO mice were immunoblotted with the indicated antibodies. Grayscale values of the p-AKT (473), p-AKT (308) and AKT bands of WT and KO mice with insulin injection measured with ImageJ software are used to calculate the relative levels of p-AKT (473) and p-AKT (308) to AKT, shown in the right histograms (*p<0.05, **p<0.01, ***p<0.001). (F) Total RNA was extracted from fat tissues isolated from WT and KO mice. The relative expression of inflammation-associated genes was measured by quantitative RT-PCR (*p<0.05, **p<0.01).

Figure S2. Ablation of Fundc1 accelerates hepatic steatosis and lipogenesis in liver tissue. (A) H&E staining of liver tissues isolated from 15-week-old HFD- or CD-fed fundc1 KO and WT mice to show the hepatic steatosis. Scale bar: 75 μm. (B) Percentage of lipid droplet (LD) area was quantified (mean ± SEM from three independent experiments; **p<0.01). Serum was collected from CD- and HFD-fed WT and KO mice, and the levels of GPT (C) and GOT1 (D) were measured with the corresponding detection kits (*p<0.05). (E) Total RNA was extracted from liver tissues of HFD-fed WT and KO mice. The relative expression of genes associated with lipogenesis (Cd36, Fabp4, Fasn, Acaca, Scd1, Acacb) and fatty acid oxidation (Ppara, Acadm, Cpt1a, Cpt1b) was measured by quantitative RT-PCR (*p<0.05, **p<0.01). 

Figure S3. Expression of lipid metabolism-related genes in skeletal muscle and BAT. (A) Total RNA was extracted from skeletal muscle of HFD-fed WT and KO mice, and the expression levels of genes associated with fatty acid oxidation (Acadl, Acadm, Ppargc1a, Cpt1b) and lipogenesis (Acacb, Scd1, Dgat2, Pparg) were checked with quantitative RT-PCR. (B) Total RNA was extracted from BAT of HFD-fed WT and KO mice, and the expression levels of genes encoding browning markers (Cox7a1, Dio2, Prdm16, Ucp1), whitening markers (Ednra, Psat1), and factors associated with lipid metabolism (Acadm, Cpt1b, Acadl, Cd36, Fabp4) were checked with quantitative RT-PCR. 

Figure S4. Ablation of Fundc1 leads to downregulated expression of NRF1 and TFAM. (A) Lysates of WAT isolated from CD- or HFD-fed WT and KO mice were immunoblotted with the indicated antibodies to check the expression levels of mitochondrial biogenesis-related proteins. The right histogram shows the relative protein levels measured using ImageJ software (**p<0.01, ***p<0.001). (B) Total RNA was extracted from adipose tissues of HFD-fed WT and KO mice, and the expression levels of mitochondrial biogenesis-related genes were checked with quantitative RT-PCR (*p<0.05).

Figure S5. Ablation of Fundc1 leads to impaired mitochondrial QC in vitro. (A and B) mito-ROS in Fundc1 WT and KO adipocytes (A) and MEFs (B) detected by MitoSOX staining (*p<0.05). (C and D) Mitochondrial membrane potential in Fundc1 WT and KO adipocytes (C) and MEFs (D) detected by TMRE staining. (E and F) MitoTracker staining of Fundc1 WT and KO adipocytes (E) and MEFs (F), representative images are shown. Scale bar: 10 μm. Immunoblot analysis of cell lysates of Fundc1 WT and KO adipocytes (G), MEFs (H), and of WAT lysates from the indicated mice (I). (J and K) OCR measurement in Fundc1 WT and KO adipocytes (J) and MEFs (K) by Oxygraph 2K (*p<0.05).

Figure S6. Knockout of Fundc1 decelerates mitophagy. (A) Preadipocytes were isolated from WT and KO mice, and induced to differentiate in vitro. The differentiated adipocytes were subjected to hypoxic challenge for 24 h, and lysates were prepared for immunoblotting with the indicated antibodies. (B) WT and KO cells as in (A) were treated with hypoxia for 24 h, or left in normoxia. The cells were fixed and stained with anti-TIMM23 and anti-MAP1LC3B antibodies. The images were captured with a LSM510 Meta confocal microscope. The representative images are shown in the left. Scale bar: 20 μm. The number of TIMM23-MAP1LC3B colocalized dots were counted and shown in the right histogram. Data represent the mean ± SEM of three independent experiments, each with>200 cells counted per condition (***P<0.001). (C) fundc1 KO mice and mt-Keima transgenic mice were crossed, and the double mutant mice were fed with HFD or CD. mt-Keima signal is captured by confocal microscopy. Scale bar: 100 μm. (D) WT and KO cells with stable expression of Mito-Timer were induced with tetracycline for 48 h and fixed. Images were then captured using a LSM510 Meta confocal microscope. Scale bar: 10 μm. (E) Cells as in (D) were analyzed by FACS after 24 h or 48 h of tetracycline induction. The red and green fluorescence from the Mito-Timer reporter (Red:Green ratio) was calculated (*p<0.05). 

Figure S7. Ablation of Fundc1 does not affect macrophages polarization in BMDMs. (A and B) Bone marrow-derived monocytes were isolated from WT and KO mice, and the BMDMs were induced by CSF1/M-CSF (colony stimulating factor 1 [macrophage]). The mature BMDMs were challenged with LPS (A) or IL4 (B) to induce M1 or M2 polarization, respectively. The total RNA was extracted and the expressions of M1- (A) and M2- (B) associated genes were analyzed with quantitative RT-PCR. 

Figure S8. Specific ablation of Fundc1 in adipose tissue promotes chronic inflammation. (A and B) Total RNA was extracted from fat tissues isolated from HFD-fed Cre- and Cre+ mice. The relative expression of genes associated with ATMs (A) and M1 polarization (B) was measured by quantitative RT-PCR (*p<0.05). Serum was collected from HFD-fed Cre- and Cre+ mice, and the plasma inflammatory cytokines IL6 (C), TNF (D), and CCL2 (E) were detected with the corresponding commercial ELISA kits (*p<0.05).

Figure S9. Deletion of Mapk8 in the Fundc1-deficient background restores liver insulin sensitivity, suppresses hepatic steatosis and decreases WAT inflammation. (A) Histogram shows the relative MAPK phosphorylation to total MAPK in the indicated tissues of WT and KO mice in Fig. 6A as analyzed by ImageJ software (*p<0.05, **p<0.01). (B) Tissue weights of gonadal fat pads of HFD-fed mice of the indicated genotypes. Genotypes are shown (*p<0.05). (C) Analysis of adipocyte size (**p<0.01). (D) Histogram shows the relative p-AKT (308) and p-AKT (473) to total AKT in mice with insulin injection as analyzed by ImageJ software in Fig. 6D (**p<0.01). Genotypes are indicated in B. (E) Acute insulin sensitivity assays were performed on overnight-fasted HFD-fed mice injected with 0.75 U insulin/kg of bodyweight or saline vehicle control. Lysates from liver tissues were immunoblotted with the indicated antibodies. Genotypes are indicated at the top of the panel. (F) H&E staining of liver tissues of HFD-fed indicated mice. Scale bar: 75 μm. (G) Percentage of lipid droplet (LD) area was quantified (mean ± SEM from three independent experiments; ***p<0.001). Genotypes are indicated in B. (H) Total RNA was extracted from fat tissues of HFD-fed indicated mice. The relative expression of genes associated with ATMs (Adgre1, Ccl2) and M1 polarization (Tnf, Il1b, Il6) was measured by quantitative RT-PCR. Genotypes are indicated in B (*p<0.05).

[bookmark: _GoBack]Figure S10. MAPK inhibitor SP600125 ameliorates obesity and decreases WAT inflammation. (A) WT and KO mice were fed with HFD, with intraperitoneally injection of 10 mg/kg bodyweight SP600125 (SP) or the vehicle (V) control twice a week. Bodyweights were weighed once every week. n=10 for each group. (B) Total RNA was extracted from WAT of mice in (A). Quantitative RT-PCR was employed to check inflammation-associated genes Adgre1, Tnf and Il1b (*p<0.05). (C) Inflammatory cytokines in serum of mice as in (A) were checked by ELISA (*p<0.05).
