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The number of mutations in mitochondrial DNA (mtDNA) thought
to cause metabolic disorders in patients is growing. At present, we lack
the technology to introduce these mutations into the mtDNA of model
organisms for detailed study. In this study, random mtDNA mutations
were generated using the transgenic mtDNA mutator mouse, which
expresses an engineered mitochondrial polymerase defective in its
proofreading function. Female lines were then established to transmit
and segregate the resulting mutations. We observed the selective loss
of nonsense mutations in the protein coding genes, consistent with
strong purifying selection by the female germline. The selection was
evident two generations after the founder mtDNA mutator mouse,
eliminating these nonsense mutations before they were detectable by
Sanger sequencing methods. Curiously, the tRNA and rRNA genes do
not show the same rapid selection against mutations despite strong
evolutionary sequence conservation. Despite this purifying selection,
putative deleterious mutations were identified and propagated in the
mouse lines. Also, mutations analogous to human pathogenic mtDNA
mutations were identified. These results will aid in the generation of
more accurate models of inheritance of disease-causing mtDNA
mutations and allow for the generation of laboratory mouse models
of mtDNA mutations known in human disease.
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The aim of this study was to investigate the adaptation of cancer
cells to low glucose conditions, as regard to their mitochondrial
features. To mimick glucose deprivation we used the glutamine/
galactose medium. We chose a model of human breast carcinoma
(HTB-126) and control (HTB-125) cultured cells, as nearly 40% of breast
malignancies exhibit hypoxic tumour regions with low oxygen
concentrations (pO,<2 mmHg) and poor glucose delivery. In these
cells we measured the sensitivity of mitochondria towards a decrease in
oxygen concentration by high resolution respirometry. This can be
quantified by the p50 value, ie the oxygen concentration at half-
maximal respiration in intact cells. In cancer cells, glucose deprivation
lead to a change in this apparent affinity for oxygen, as p50 values
decreased from 0.62+0.13 uM (glucose) to 0.46+0.11 uM O, (galactose).
There was also a 2 to 3-fold increase in routine respiration in glucose
versus galactose medium, both in control and cancer cells, respectively.
Mitochondrial network morphology also presented typical adaptations.
These results suggest that in absence of glucose, as can occur in solid
tumors, mitochondria are enhanced to produce the vital ATP.

doi:10.1016/j.bbabio.2008.05.314
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Leber's hereditary optic neuropathy (LHON) constitutes the most
frequent mitochondrial disorder. Over 90% of LHON cases are due to
three point mutations in the mitochondrial ND1, ND4 and ND6
complex I genes. However, the functional effects of these mutations
on complex I remain unsolved. By using blue native gel electrophor-
esis, we have studied complex I assembly in cybrids harbouring the
three most common LHON mutations under different mitochondrial
haplotypes. No decrease in complex I activity or in the steady-state
levels of respiratory chain complexes was detected in the mutant
cybrids. However, an accumulation of low molecular weight
subcomplexes suggested an assembly or stability defect in the
mutants. To check the assembly kinetics of respiratory chain
complexes, cells were incubated for six days in the presence of a
reversible inhibitor of mitochondrial translation, doxycicline. After
this time the drug was released from the medium, which let
assembly resume. Our results show delayed kinetics of complex I
assembly and late recovery of complex I activity in all LHON cybrids
compared to controls. Differences amongst cybrids carrying the same
mutation under different haplogroups were observed. These results
will provide essential information about the nature of complex I
deficiencies and will enhance our understanding of LHON disease
mechanisms.

doi:10.1016/j.bbabio.2008.05.315
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Heart failure (HF) is a consequence of progressive deterioration of
cardiac function. Little information is available on mitochondrial
dysfunction in failing human hearts. We evaluated cardiac mitochon-
drial respiration in small biopsies from patients ranging from healthy
donors to advanced stage of HF (dilated cardiomyopathy, during
transplantation). Coupled OXPHOS capacity and uncoupled respira-
tion (capacity of the electron transport system; ETS) were measured
by high-resolution respirometry in permeabilized fibres (left and
right ventricle, atrial appendage). ADP-stimulated flux through
Complex I was only 0.4 of uncoupled respiration, indicating a strong
limitation by the phosphorylation system. ETS capacity was higher
with NADH-related substrates and succinate, supporting convergent
electron input through Complexes I and II simultaneously into the Q-
cycle. The additive effect of succinate was higher in patients with
advanced stage of HF compared to donor hearts. HF mitochondria
were tightly coupled, as evaluated by respiratory control in the
absence of ADP. Fibres from atrial appendage showed lower
respiratory fluxes with all substrate combinations compared to left
and right ventricle. Respiratory control patterns (flux ratios for
specific substrates relative to ETS capacity with convergent electron)
were similar in the three tissues, but significantly different compared
to the rodent heart. This study provides a basis for characterization of
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HF and evaluation of mitochondrial ischemia-reperfusion injury in
the human heart.

doi:10.1016/j.bbabio.2008.05.316
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The typical metabolic remodeling of most cancer cells includes the
enhancement of glycolysis, but a class of tumors present more with an
improved oxidative phosphorylation system. Little is known about the
determinants of these extreme opposite situations, and the role
played by mitochondria in tumorogenesis. Here, we approached this
problem by determining the relative contribution of glycolysis and
oxidative phosphorylation (OXPHOS) in lung cancer. We chose to
study broncho-pulmonary tumors since they are the first cause of
cancer for men in France, with a poor prognosis, aiming to identify
therapeutic strategies at the mitochondrial level. We analyzed several
mitochondrial features on normal and malignant lung surgical pieces,
as well as corresponding cellular models. We measured cellular
respiration, coupling degree, ATP synthesis, OXPHOS complexes
activity, and PDH activity as well as protein expression levels. We
also looked at mitochondrial membrane composition and overall
structure of the organellar network by fluorescence microscopy.
Lastly, we performed a quantitative analysis of energy metabolites by
NMR, and the follow-up of cell proliferation in glucose versus
galactose medium. We conclude that lung cancer belong to the
OXPHOS class, with a predominant participation of mitochondria to
the synthesis of vital ATP. Our results also evidence interesting differ-
ences in mitochondrial membrane composition between cancer and
normal tissues.

doi:10.1016/j.bbabio.2008.05.317
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Congenital hyperinsulinism (CHI) is a genetic disorder characterised
by severe hypoglycaemia caused by disproportionate insulin secretion.
The most common mechanism underlying CHI is dysfunction of the
pancreatic ATP-sensitive potassium channel (K'arp). Although muta-
tions in other genes have been described, the pathogenesis and genetic
origins of this disease remain unexplained in more than half of all
patients. Uncoupling protein 2 (UCP2) knockout mice exhibit hypogly-
caemia because of increased insulin secretion, which supports a role for
UCP2 in the regulation of insulin secretion. However, its contribution to

the development of human beta cell disease has not yet been
investigated. The aim of this study was to explore whether UCP2 is
involved in human CHI. Ten CHI children, without detectable mutations
in other known CHI-causing genes, were studied. Parental-inherited
heterozygous UCP2 variants encoding amino-acid changes were found
in two unrelated CHI childs. Functional assays were carried out in yeasts
and in insulin-secreting cells revealing that the two UCP2 mutants have
an impaired activity. Our results demonstrate, for the first time, a role
for UCP2 in the regulation of insulin secretion and glucose metabolism
in humans and a link between UCP2 mutations and human disease.

doi:10.1016/j.bbabio.2008.05.318
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This study aimed to further characterise the, mitochondrial
response to both direct irradiation and bystander factor(s). The
‘bystander effect’ describes radiation-like damage in unirradiated
cells in the vicinity of irradiated cells. Cells were exposed to either vy
radiation or growth medium taken from irradiated cells. Analysis was
performed on mitochondrial DNA 4 to 96 h post exposure and
included analysis of common deletion and point mutations, mito-
chondrial genome copy number, oxygen consumption rates and
mitochondrial mass. A novel deletion was observed in HPV-G cells
exposed to radiation and bystander factor(s). Point mutation analysis
identified point mutations, in a non-consistent manner, in only the D-
loop region and only in cells exposed to 5 Gy direct radiation. CHO-K1
cells showed a significant, though transient, reduced oxygen con-
sumption rates. The latter apparent recovery was likely due to the
substantial increase in mitochondrial mass observed in these. HPV-G
cells showed a sustained increase in oxygen consumption rates post
ICCM exposure and a transient increase 4 h post exposure to 5 Gy
direct irradiation. Significant increases were observed in mitochon-
drial mass per exposed HPV-G cells. Findings are indicative of a stress
response to mitochondrial dysfunction and DNA damage that
increases the number of mitochondria per cell.

doi:10.1016/j.bbabio.2008.05.319
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Salicylic acid (SA) is a phenolic compound involved in plant stress
responses. SA application generates reactive oxygen species (ROS) and
induces alternative oxidase (AOX) expression. The aim of this work
was the study of the effects of SA on the expression of AOX and other
mitochondrial energy dissipation systems present in plants eg the
rotenone-insensitive NADH dehydrogenases (ND) and uncoupling
proteins (UCP). The three AOX genes present in soybean were
previously identified as well as two incomplete UCP sequences. Here
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