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Mitochondria produce cellular energy sources in response to cellular demands. Although mitochondria play an
essential role in many cellular events, byproducts from mitochondria (e.g. Reactive oxygen species, ROS) may
result in significant damage to cellular environment. Accumulation of dysfunctional mitochondria, which is due
to impaired quality control system, links to multiple human disorders, especially some of progressive
neurodegenerative diseases. Recent studies revealed that selective elimination of damaged mitochondria through the
one of quality control system, autophagy, is important for the quality and quantity control of them.

In this research project, we have revealed that autophagy-deficient mice develop multiple liver tumors or
neurodegenaration in a brain, with accumulation of cellular stress and damaged mitochondria. During mitochondrial
collapse in autophagy deficit tissues, we also observed that mitochondria in those tissues are hypoactive and accumulate
stress-related proteins. Furthermore, we found that liver mitochondria in autophagy-deficient mice show decreased iron
content, however total iron contents in a cell is normal. These results suggested that insufficiently low amounts of iron
cause insufficient formation of oxidative phosphorylation complex in a mitochondrion, then mitochondrion turn to be
inactive. Alos abnormal iron distribution in a cell might cause an aggravating factor for the cellular environment, such as a
trigger for fenton reaction.




