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Figure S1: OPA1 mRNA isoforms and the role of Oma1 

(A) Schematic of the eight human OPA1 isoforms. The isoforms differ based on alternative 

splicing of exons 4, 4b and 5b, and are grouped based on the production of l-OPA1 or s-OPA1. 

The sites of the S1 and S2 cleavage sites are indicated. MPP: mitochondrial processing peptidase. 

(B) Tabulation of the isoforms, band pattern and mitochondrial morphology in wildtype and 

protease mutant MEF lines. (C) Verification of protease mutant cell lines by Western blotting. 

OMA1 and YME1L Western blots show the absence of corresponding protease in each cell line. 

Tubulin was used as loading control. (D) OPA1 band pattern in protease mutant cells grown in 

different media conditions. GLY: high glucose medium; OXI: OXPHOS-inducing medium; 

CHX: high glucose medium with 10 M cycloheximide. 



 

Figure S2: Phenotypic characterization of ∆exon 5b MEFs and mice 



(A) Representative images of mitochondrial morphology (Tom20 immunostaining) in WT and 

two ∆exon 5b MEF clones in different media (supplemental data for Fig. 2D). GLY: high 

glucose medium; OXI: OXPHOS-inducing medium; CHX: high glucose medium with 10 M 

cycloheximide. Scale bar, 5 m. (B) Seahorse data on cell respiration rate change after media 

switch from control glycolytic medium to OXPHOS-inducing medium. The blue arrow 

represents the time of media change. (C) Cell numbers in control glycolytic medium versus 

OXPHOS-inducing medium. Two sets of cells were seeded and grown in high glucose DMEM 

medium for 24 hours, washed with PBS, and transferred to control glycolytic medium or 

OXPHOS-inducing medium. Error bar: Standard deviation of three counts from the same 

experiment. (D) Western blot analysis of OPA1 in tissue lysates from WT and two ∆exon 5b 

mutant mice. The disappearance of band c was the most obvious change. Mut 1: mutant mouse 

line with 13 nucleotides deletion in Opa1 exon 5b; Mut 2: mutant mouse line with 44 nucleotides 

deletion in Opa1 exon 5b. (E) Weight of ∆exon 5b (Mut 2) animals at week 24. Error bars 

indicate standard deviation; n=6 for each group. 



 

Figure S3: shRNA knockdown efficiency and primer design for Opa1 mRNA identification 



(A) Efficiency of Oma1 knockdown analyzed by western blotting. shRNA-1 was used in the 

study. (B) Efficiency of Yme1L knockdown analyzed by western blotting. shRNA-1 was used in 

the study. Actin was used as the loading control. (C) Primers used for analysis of mRNA 

transcripts. Green arrowheads indicate the primers. The forward primer (F) is in exon 3, and the 

reverse primer (R) is in exon 7. Expected sizes for each amplified fragment are listed. 



 

Figure S4: Tubulation of mitochondria by isoform 5 mutants 



(A) Quantification of mitochondrial morphology of Opa1-null MEFs expressing WT or mutant 

FLAG-tagged isoform 5 (mutant 3-9). 100 cells were counted for each experiment. Error bars: 

standard deviation from three independent experiments. (B) Genomic and amino acid sequence 

comparison between mouse Opa1 and human OPA1 exon 4b. Bold letters represent conserved 

sequences between mouse and human, and red letters indicate the exon 4b shRNA-targeted 

sequence. In the amino acid sequence, amino acids in parentheses are encoded partially by the 

adjacent exon. 



 

Figure S5: Short form of isoform 5 regulates mitochondrial morphology 



(A) Representative images of mitochondrial morphology (mt-Dsred) in Opa1-null MEFs 

expressing isoform 5 and its mutant 10-13 (supplemental for Fig. 5A). Scale bar, 5 m. (B) 

Representative images of mitochondrial morphology (Tom20 immunostaining) in cells shown in 

Fig. 5B. Scale bar, 5 m. (C) Representative images of mitochondrial morphology (Tom20 

immunostaining) in Opa1-null MEFs expressing Iso1-IRES-Iso5 or Iso1-IRES-Iso-5 G300E. 

Scale bar, 5 m. (D) Western blot against OPA1 to confirm the expression of Iso 1-IRES-Iso5 

G300E. HSP60 was used as loading control. (E) Quantification of mitochondrial morphology in 

Opa1-null MEFs expressing Iso 1, Iso1-IRES-Iso5, or Iso1-IRES-Iso5 G300E. Error bars 

indicate standard deviation from three independent experiments. 

 


