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even simple aging, could help trigger these diseases. Disabled 
mitochondria do a poor job producing energy, and that allows 
electrons to leak out of the electron transport chain and inter-
act with oxygen inside the mitochondria, creating free radicals 
that further damage the mitochondria. Some mitochondria 
in a cell may completely shut down, while others function so 
poorly that they trigger a chain reaction of destructive events. 
The diseases that may result from this dimming and flicker-
ing are less immediately severe than those that are caused by 
mutations in mitochondrial DNA, but they may end up being 
just as deadly.

he link between mitochondria and Parkinson’s disease 
was discovered serendipitously in the early 1980s, when 
addicts began injecting a contaminated version of a 

euphoria-inducing drug called meperidine. In fact, the drug 
had been inadvertently poisoned by a meperidine by-product 

When Mitochondria Mutate //
Sections of nuclear DNA dictate certain mitochondrial functions. When 

these sections mutate (in other words, when the DNA sequence within 

a gene is altered), mitochondria can malfunction, though the role of 

these malfunctions in various diseases—such as Parkinson’s and 

diabetes—remains murky. But mutations in the mitochondrion’s own 

37 genes point more clearly to certain rare disorders. Here, dotted 

along the mitochondrion’s circular genome (its set of hereditary 

information), is a sampling of conditions relating to the 13 major 

genes that code for proteins that make up complexes. Each complex 

performs a specific step in the energy-producing chain.

LHON: When inherited mutations 

cause complex I genes to malfunction, 

the result can be the death of retinal 

ganglion cells, whose axons compose 

the optic nerve. That can trigger the 

disease LHON (Leber’s hereditary optic 

neuropathy), which primarily strikes 

young men and results in the sudden 

loss of vision within just days or weeks.  

Myopathy: Sporadic mutations 

(alterations in genes that accumulate 

during development or life and are not 

inherited) in the cytochrome b gene 

can cause a certain type of myopathy, 

or muscle disorder, which manifests 

as severe muscle weakness and the 

inability to exercise.

Sideroblastic Anemia: Sporadic 

mutations in the COXI gene disrupt 

complex IV. This can lead to 

sideroblastic anemia, which results 

in fatigue, weakness, breathing 

difficulties and even liver damage 

and kidney failure. The mutation 

may impair the production of heme, 

the iron-rich part of blood cells that 

carries oxygen to the body’s tissues. 

NARP/MILS: An inherited mutation 

in the A6 gene can lead to neuron 

death and brain atrophy. Diseases like 

NARP (neuropathy, ataxia and retinitis 

pigmentosa) and MILS (maternally 

inherited Leigh’s syndrome) can result, 

causing impairment in coordination, 

vision loss, dementia and seizures. 
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called MPTP. After the drug users developed symptoms strik-
ingly similar to those of late-stage Parkinson’s, researchers 
found that MPTP inhibits mitochondria’s energy-producing 
machinery in neurons that make dopamine—the same neu-
rons that are killed in Parkinson’s disease. 

Since then, researchers have identified at least three nuclear 
genes whose proteins are associated with mitochondria. Pre-
liminary evidence suggests that these genes are all involved in 
managing oxidative stress—the damage caused by free radi-
cals. This points to a possible vicious cycle of deterioration in 
which mutations hinder the mitochondrion’s ability to gener-
ate energy while churning out higher levels of polluting ROS, 
which, in turn, tear up a cell’s protective membranes and fur-
ther mutate mitochondrial DNA. The damaged mitochondria 
may create still more ROS, and the cycle continues.

If, indeed, oxidative stress is implicated in Parkinson’s 
disease, finding a way to relieve it might slow mitochondrial 
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