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Changes in mitochondrial dynamics and function in replicative senescence

Yasunori Fujita, Ikuroh Ohsawa

Biological Process of Aging, Tokyo Metropolitan Institute of Gerontology

Abstract

Cellular senescence, a cell state characterized by an irreversible cell-cycle arrest, is
classified into two types, replicative senescence and premature senescence. Replicative
senescence is induced by a long-term cultivation, whereas premature senescence is
triggered by various stressors such as oncogene activation and genotoxic agents.
Mitochondria in replicative senescence are thinner and more elongated than those in
proliferating cells. Down-regulation of the mitochondrial fission machinery contributes
to the elongation of mitochondria in replicative senescence. However, an abnormal
cristae structure is not observed in replicative senescence. After cell-cycle arrest in
replicative senescence, mitochondria dysfunction including a respiratory dysfunction and
an increase in reactive oxygen species occurs, whereas mitochondria-derived reactive
oxygen species enhances the progression of senescence. It should be further elucidated
whether mitochondrial dysfunction is involved in replicative senescence. Several studies
reported that mitochondrial dysfunction induces cellular senescence, whose phenotypes are
partially consistent with those in replicative senescence, whereas almost not in premature
senescence. We assume that the role and significance of mitochondria in cellular senescence
are different among its types.
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