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SUPPLEMENTAL FIGURE LEGENDS

Supplemental Figure 1. Targeted disruption of the mouse  Oma1 gene. (A) 

Schematic  representation  of  wild-type  and  mutant  Oma1 alleles,  and  the  targeting 

vector. The exons are indicated with boxes, the bold solid lines represent introns and the 

thin solid lines indicate the plasmid backbone in the targeting vector. The positions of 

probes are indicated with solid bars and the primers with arrows. E,  EcoRI; P,  PvuII; 

PGK-Neo-pA, neomycin selection cassette;  TK, thymidine kinase marker.  (B)  PvuII 

Southern blot analysis of Oma1+/+, Oma1+/- and Oma1-/- mice. Substitution of exon 2 in 

Oma1 with the neomycin cassette changed the restriction pattern obtained after  PvuII 

digestion and hybridization with 3´-probe from 7.5 Kb in the wild-type to 4.3 kb in the 

knockout mice. (C) PCR genotyping of Oma1 mice with the primers shown in panel A.

Supplemental  Figure  2. (A)  Kaplan-Meier  survival  plot  of  Oma1+/+ and 

Oma1-/- mice  (n=26-30)  (B)  H&E  and  ubiquitin  (Ub)  histochemistry  stain  of 

hippocampus sections from 18-months-old  Oma1+/+ and  Oma1-/- mice.  Scale bar: 100 

µm. (C) Representation of weight of Oma1+/+ and Oma1-/- mice males and females, kept 

on standard chow during 52 weeks. (D) Gonadal and subscapular fat mass and gonadal 

and subscapular fat mass as a percentage of total body weight of 4-months-old mice. 

(n=6)

Supplemental Figure 3.  (A)  Interscapular brown adipose tissue (BAT). H&E 

sections of BAT from Oma1+/+ and Oma1-/- mice. Original magnifications 200X. Scale 

bar: 60 µm. (B) Cholesterol granulomas in the Oma1-/- mice after high-fat diet induced 

obesity.  Necropsies  of  Oma1-/- mice  revealed  multiple  granulomas  in  the  intestinal 

mesenteric fat of the most severe obese mice. Detail showing the granulomatous lesions 

indicated by arrows. (C) H&E section of mesenteric fat corresponding to foci of fat 

necrosis  with  foamy  histiocytes,  cholesterol  crystals  and  fibrosis.  Original 
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magnifications 200X. Scale bar: 60 µm.

Supplemental Figure 4. Microarray analysis of adipose tissue from Oma1-/- 

mice after  high-fat diet induced obesity. Representation of network interaction genes 

upregulated in  Oma1-/- mice implicated in  lipid metabolism and molecular  transport. 

Figure was adapted from Ingenuity Pathways Analysis using genes with more than 2-

fold (shown in red), and those with less than 2-fold (shown in green). 

Supplemental  Figure 5.  Alteration of  OPA1 processing in tissues derived 

from Oma1-deficient mice. (A) and (B) Western-blot analysis of OPA1 isoforms in 

different  tissues  extracted  from  Oma1+/+ and  Oma1-/- mice.  (C)  Analysis  of  OPA1 

processing in white adipose tissue from control and high-fat diet. (D) Confocal images 

of Oma1-deficient MEFs. Scale bar: 10 µm.

Supplemental Figure 6. Biochemical analyses of mitochondrial function in 

Oma1-/- cells.  (A) Doubling time representation of proliferation rates during 72 h of 

Oma1+/+ and  Oma1-/- fibroblasts. (B) Representation of coupled,  oligomicin-, CCCP-

uncoupled and KCN-insensitivity respiration rates of  Oma1+/+  and  Oma1-/- fibroblasts. 

(C) Representation of maximum respiration capacity as ratio between uncoupled  and 

coupled  respiration  rate.  (D)  Polarography  measurements  of  respiration  rates  of 

mitochondrial complex I, III and IV; III and IV; and IV, indicated as fmol O2/min/cell, 

determined in digitonin-permeabilized Oma1+/+  and Oma1-/- fibroblasts. (E) ATP levels 

represented as percentage relative to control fibroblasts in basal conditions and after 

treatment with 100 µM H2O2 during 5 h. (F) Mitochondrial membrane potential (ΔΨm), 

represented as a percentage of positive cells, measured by flow cytometry using FL2, 

after treatment with 200 nM TMRM for 15 min at 37 ºC. For negative control we added 

20 µM of  CCCP, 30  min  before  treatment  with  TMRM. (G) Representation  of  the 

percentage levels of mitochondrial DNA (mtDNA) relative to nuclear DNA (nDNA) of 
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Oma1+/+ and Oma1-/- fibroblasts. (H) Citrate synthase activity measurement as a marker 

of  mitochondrial  mass.  (I)  Representation  of  Mitotracker-Red  signal  in  relative 

fluorescence units (RFU) as another marker of mitochodrial mass, measured by flow 

cytometry using FL3 and after treatment with 100 nM of Mitotracker-Red for 15 min at 

37 ºC. All experiments were carried out in at least two independent experiments with 3 

different fibroblast cell lines per genotype. Error bars represent SEM. * P < 0.05.

Supplemental  Figure  7. (A)  Respiration  rate  of  state  3  and  4,  using 

glutamate+malate or succinate, measured in mitochondria isolated from liver of Oma1+/

+ and Oma1-/- mice on control and high-fat diet. Citrate synthase activity of (B) liver and 

(C)  BAT  homogenates  used  for  palmitate  oxidation  measurements.  Bars  represent 

means  ±  SEM  (n=4). (D)  Representative  image  of  mega-mitochondria  from  EM 

analysis of BAT samples in control temperature from Oma1-/- mice compared to control. 

Scale bar 0.4 µm. 
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