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            Abstract
Bcl-2 family proteins are potent regulators of programmed cell death. Although their intracellular localization to mitochondria and the endoplasmic reticulum has focused research on these organelles, how they function remains unknown. Two members of the Bcl-2 family, Bax and Bak, change intracellular location early in the promotion of apoptosis to concentrate in focal clusters at sites of mitochondrial division. Here we report that in healthy cells Bax or Bak is required for normal fusion of mitochondria into elongated tubules. Bax seems to induce mitochondrial fusion by activating assembly of the large GTPase Mfn2 and changing its submitochondrial distribution and membrane mobilityâ€”properties that correlate with different GTP-bound states of Mfn2. Our results show that Bax and Bak regulate mitochondrial dynamics in healthy cells and indicate that Bcl-2 family members may also regulate apoptosis through organelle morphogenesis machineries.
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                    Figure 1: 
                        Mitochondrial morphology defects in Bax/Bak DKO cells.
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Figure 2: 
                        vMIA-induced mitochondrial fragmentation is reversed by Bax overexpression.
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Figure 3: 
                        Ectopic Mfn2 but not Mfn2-G12V reverses fragmentation owing to loss of Bax/Bak.
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Figure 4: 
                        Mfn2 complex formation, subcellular distribution and membrane mobility are altered by Bax expression.
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Figure 5: 
                        Mitochondrial fusion is inhibited in the absence of Bax and Bak.
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