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Mitochondria Signaling Pathway Links Energy Conversion And Cell Division

By Lou Shazia, November 10th 2014 09:00 AM

When a cell divides, it passes through a sequence of complex events and mitochondria, the organelles called the power plants of the cell, are the main source of energy for these processes: They convert food into energy the cell can use.  Freiburg biochemists Dr. Angelika Harbauer and professor Chris Meisinger led a team that have discovered a signaling path that links these two key tasks, cell division and energy conversion. .

In experiments on baker's yeast, Harbauer discovered that a cyclin-dependent kinase phosphorylates a mitochondrial protein at the beginning of mitosis, meaning that the kinase modifies the protein to activate it. The mitochondrial protein is a component of the protein entry gate of the mitochondria: It imports nearly all of the proteins that serve a function in the mitochondria. As Harbauer demonstrated, the cell cycle-dependent modification of the protein entry gate leads to an increased import of proteins. 

This improves the performance of the mitochondria in their role as the power plants of the cell, thus ensuring that enough energy is available for a complex event like cell division. If this modification of the protein entry gate can no longer take place, the process of cell division - and ultimately also growth - is slowed down.

"We also find the modification discovered in the yeast in humans. It thus seems quite likely that this new signaling path also links the performance of the cellular power plants and cell division in human cells," says Meisinger, who now plans to analyze these mechanisms in tumor tissues. 

The performance of the cellular power plants is greatly reduced in many forms of cancer. The newly discovered signaling path could therefore be a key to elucidating the relationship between dysregulated cell division and the mitochondria.

Questions:

1) How are scientists using cell division to understand energy conversion in the mitochondria?

2) Scientists have been studying cell division for a very long time. During which stage of mitosis do you think chromosomes are giving off the most energy? Hint. Think about when things are broken down. 

