
 

Breaking bad mitochondria: Mechanism
helps explain persistence of hepatitis C virus
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Mitochondria in hepatitis C-infected cells (bottom row) are self-destructing. The
self-annihilation process explains the persistance and virulence of the virus in
human liver cells. Credit: UC San Diego School of Medicine

Researchers at the University of California, San Diego School of
Medicine have identified a mechanism that explains why people with the
hepatitis C virus get liver disease and why the virus is able to persist in
the body for so long.

The hard-to-kill pathogen, which infects an estimated 200 million people
worldwide, attacks the liver cells' energy centers – the mitochondria –
dismantling the cell's innate ability to fight infection. It does this by
altering cells mitochondrial dynamics.

The study, published in today's issue of the Proceedings of the National
Academy of Sciences, suggests that mitochondrial operations could be a
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therapeutic target against hepatitis C, the leading cause of liver
transplants and a major cause of liver cancer in the U.S.

"Our study tells us the story of how the hepatitis C virus causes liver
disease," said Aleem Siddiqui, PhD, professor of medicine and senior
author. "The virus damages mitochondria in liver cells. Cells recognize
the damage and respond to it by recruiting proteins that tell the
mitochondria to eliminate the damaged area, but the repair process ends
up helping the virus."

Mitochondria are organelles in a cell that convert energy from food
(glucose) into a form of energy that can be used by cells called adenosine
triphosphate.

Specifically, the researchers discovered that the virus stimulates the
production of a protein (Drp 1) that induces viral-damaged mitochondria
to undergo asymmetric fragmentation. This fragmentation (fission)
results in the formation of one healthy mitochondrion and one damaged
or bad mitochondrion, the latter of which is quickly broken down
(catabolized) and dissolved in the cell's cytoplasm.

Although the fragmentation serves to excise the damaged area from the
mitochondrion, the formation of a healthy mitochondrion also helps
keep the virus-infected cell alive. Moreover, the virus is able to use the
mitochondrial remains (all the amino acids and lipids from the
catabolized mitochondrion) to help fuel its continued replication and
virulence.

"It's like the bad part of the house is demolished to the benefit of the
virus," Siddiqui said.

In their experiments, the researchers showed that hepatitis C-infected
cells with higher Drp 1 protein levels also produced less interferon, the
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body's natural immune booster. These cells were also less likely to
undergo apoptosis, a process that would encourage damaged cells to
essentially kill themselves.

The reverse was also observed: When the Drp 1 protein was "silenced,"
interferon production and apoptotic activity increased.

"Mitochondrial processes are at the center of understanding the
persistence of the virus and how it flies under the radar of the body's
natural immune response," he said. "The trick is to find a way to deliver
a drug that could target the Drp 1 protein specifically in hepatitis C-
infected liver cells, maybe through nanotechnology."

  More information: Hepatitis C virus triggers mitochondrial fission
and attenuates apoptosis to promote viral persistence, PNAS, 
www.pnas.org/cgi/doi/10.1073/pnas.1321114111
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