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Mitochondria are highly dynamic organelles and undergo continuous fission and fusion events in physiological situ-
ations. It was observed that mitochondrial morphology and number are changed in living cells during cellular differenti-
ation, development, and under pathological conditions including muscle dystrophy, cardiomyopathy, and cancer. De-
fined sets of proteins are known to mediate mitochondrial fission and fusion and to constitute regulatory components
controlling mitochondrial dynamics. In the present study, we first investigated mitochondrial dynamics during the cell
cycle progression, and found that mitochondria exist as filamentous network structures throughout the cell cycle
progression, changing their morphology, distribution, and abundance. In addition, we found that a mouse homolog of
human DNA polymerase delta interacting protein 38, referred to as Mitogenin I, and mitochondrial single-stranded
DNA-binding protein (mtSSB), identified as upregulated genes in the heart of mice with juvenile visceral steatosis, play

a role in the regulation of mitochondrial morphology.
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Fig. 1. Dynamics of Mitochondria and Phosphorylated Histone H3 during the Cell Cycle

HeLa cells transfected with mito-DsRed1 were synchronized at the G1/S phase by a doublethymidine block and were subjected to analysis of dynamics of
mitochondria (red staining) at intervals of 1.5 h from 0 through 12 h. The major stages of the cell cycle of the observed cells were resolved by staining the cells with
phosphorylated histone H1 and H3 antibodies (green staining) . The images in the left corner of each panel (denoted by the white box) represent magnified images
of the respective panels (denoted by dotted line) . Arrows in g and h indicate phosphorylated histones restrictively localized at the division plane. Data shown are
representative of 3 independent experiments that gave similar results. Scale bars, 10 um.
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Fig. 2. Effects of Mitogenin I or mtSSB Overexpression and
Knockdown on Mitochondrial Morphology
For the analysis of mitochondrial morphology, C2C12 cells were trans-
fected with mito-DsRed1 and each constructed plasmid. Cells were analyzed
48 h after transfection under a fluorescent microscope using a 100 X objec-
tive. A; pCMS-EGFP-Mitogenin I, B; Mitogenin I-specific dsRNA, C;
pCMS-EGFP-mtSSB, and D; mtSSB-specific dsSRNA.
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