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However, under a range of pathological conditions NO levels can rise to
micromolar levels and disrupt a wide range of cellular processes.
Between these two extreme concentration ranges NO can interact with
mitochondria in ways that have been described as physiological or
pathophysiological. The highest affinity target is cytochrome c oxidase.
This talkwill review this interaction and suggest that it has the potential
to play a role in both NO signalling and detoxification. NO has also been
shown to interact with lower affinity with mitochondrial cytochrome c
in both its reduced and oxidised forms. Previous studies have indicated
that NO can oxidise cytochrome c at physiological pH. We show that
most of this oxidation is not caused by direct reactions of NO, but
instead by a reaction product of NO and oxygen, most likely NO2. In
contrast the reaction of NO with oxidised cytochrome c is a direct,
reversible binding. Intriguingly in the presence of cardiolipin NO can
also bind reduced cytochrome cwithhigh affinity at neutral pH.Wewill
describe these interactions and comment on their biological relevance.

doi:10.1016/j.bbabio.2008.05.227
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Apoptosis has been considered as a form of cell death, to which a
cell is irreversibly committed once cytochrome c is released from the
mitochondria. However, apoptosis can also be regarded as a means of
signalling to phagocytes, which may in principle be reversible up to
the point of phagocytosis. We find that mitochondrial cytochrome c
release does not inevitably commit a cell to death because if the cell
reduces the cytosolic cytochrome c then caspase activation is blocked.
Similarly caspase activation does not inevitably commit a cell to death,
because the caspases can be inactivated by endogenous oxidants.
Phosphatidylserine flip to the outer leaflet of the plasma membrane is
also a reversible process, as long as phagocytes are not present to eat
the cell. We find that many aspects of apoptosis are fully reversible in
neurons. This leads to the conclusion that apoptosis can (in some
circumstances) be reversible and is not always a form of cell death.

doi:10.1016/j.bbabio.2008.05.228
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Ischemic preconditioning (IPC) is a phenomenon in which short
cycles of ischemia and reperfusion (IR) can protect organs such as the
heart and brain from prolonged IR injury. Mounting evidence suggests
that both mitochondria and nitric oxide play critical roles in IPC
signaling, although the exact biochemical mechanisms underlying
cardioprotection are poorly understood. We have identified 3 novel
biochemical events involving reactive oxygen and nitrogen species,
which may contribute to the modulation of mitochondrial function in
IPC: (1) S-nitrosation and reversible inhibition of respiratory chain
complex I. (2) Activation of mild uncoupling via the generation of NO
derived electrophilic lipids (nitro-alkenes) and their post-transla-
tional modification of mitochondrial carrier family proteins. (3)
Endogenous generation of mitochondrial K+

ATP channel agonists and
complex II inhibitors, via redox reactions involving Krebs' cycle
intermediates. Together, it is thought that these 3 pathways all act to
diminish mitochondrial Ca2+ overload and ROS generation at reperfu-
sion, thereby limiting the opening of the permeability transition pore.
A brief outline of the key findings in support of these novel signaling
pathways will be discussed.

doi:10.1016/j.bbabio.2008.05.229
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“Mild uncoupling”, the introduction of a limited proton conduc-
tance into themitochondrial innermembrane, has been demonstrated
to greatly reduce reactive oxygen species (ROS) production in isolated
mitochondria. On the other hand, it will also increase energy
consumption to maintain the mitochondrial membrane potential,
and cells need energy in the form of NADH to maintain the cellular
protein machinery in the normal, reduced state. For this reason it has
been a subject to debate whether mild uncoupling is a viable strategy
to reduce oxidative stress in intact cells and ultimately in vivo, or
whether the increased energy expenditure might have detrimental
effects. Using a redox-sensitive green fluorescent protein (roGFP1)
targeted to mitochondria of PC12 cells, we found that mild uncoupling
using low concentrations of chemical uncouplers FCCP or DNP indeed
reduced oxidative stress, whereas strong uncoupling caused oxidation
of roGFP1, indicating that the beneficial effects of uncoupling are
limited to a certain range of membrane potential, and that uncoupling
beyond this range will increase oxidative stress probably due to
energy crisis. This leads to the conclusion that while mild uncoupling
might be beneficial under some circumstances, it is a dangerous
strategy since the safe range of uncoupling will probably depend on
cell type and metabolic state.

doi:10.1016/j.bbabio.2008.05.230
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The aim of this work was to study mechanisms of acute renal
failure (ARF) development in kidney survived ischemia or mioglobi-
nuria (rabdomyolysis). Experimental model of those pathologies
showed that 3 days after ischemia or induction of rabdomyolysis,
the levels of urea, creatinine and cell death markers increase. Such
kidney malfunctioning can be caused by tubular epithelium destruc-
tion. In our experiments, lipid peroxidation products accumulated in
kidney and total antioxidant activity of blood are decreased. Also the
level of nitrite in blood serum was increased indicating the activation
of NO production. Analysis of ROS- and NO-production in kidney cells
revealed amplification of the production of these radicals. We
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observed fragmentation of mitochondrial reticulum, oxidative phos-
phorylation disruption, permeability transition induction, that can
lead to kidney cell loss. We also explored the defensive mechanisms
such as GSK-3 inhibition, hypoxic preconditioning, mitochondria-
targeted antioxidant use which prevented mitochondria damaging
and increased cell survival. Partially these effects involve action of
nonpathologic quantities of ROS and NO. According to our data during
ARF mitochondria are the source, sensors and targets for ROS and NO.
Delicate regulation of ROS- and NO-production and utilization is of
critical importance to determine the cell fate, which can lead to kidney
malfunctioning.

Supported by RFBR grant 08-04-01667.

doi:10.1016/j.bbabio.2008.05.231
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Neutrophils play an essential role in the body's innate defence
against pathogens and are one of the primary mediators of the
inflammatory response. Neutrophils use a wide range of microbicidal
products, such as oxidants, microbicidal peptides and lytic enzymes to
kill invadingpathogens. The generation ofmicrobicidal oxidants results
from the activation of a multiprotein enzyme complex known as the
NADPH oxidase, which catalyses the formation of superoxide anion
O2
y−. The complex is composed of 4 cytosolic subunits (p40phox,

p47phox, p67phox, Rac) and two membrane proteins (gp91phox,
p22phox). The aim of this work is to clarify the binding of the primary
electron donor NADPH on this complex. Two hypotheses have been
proposed, either a binding of the nucleotide on a cytosolic component
called p67phox or on the membrane flavocytochrome b558. The
availabilityas a recombinant protein of p67phoxhas alloweda thorough
studyon this latest. Severalmethods have been used suchas tryptophan
quenching, inhibitor analogs and centrifugal sedimentation. None of
these techniques has revealed binding of NADPH on p67phox, in
opposite to the gp91phox. In conclusion, as expected, the nucleotide
binds on the flavocytochrome b558 close to FAD for an efficient electron
transfer, the role of p67phox would be to change the affinity of NADPH
to regulate the activity of the complex NADPH oxidase.

doi:10.1016/j.bbabio.2008.05.232
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The nicotinamide adenine dinucleotide phosphate (NAD(P)H)
oxidase is an essential multiprotein complex present in phagocytic
cells of the innate immune system having for function, in response to a
bacterial infection, to generate superoxide from a single electron
reduction of molecular oxygen using as electron donor NADPH. The
catalytic component of this complex is a membrane bound flavocy-
tochrome b, referred to as flavocytochrome b558 (cyt b558) which
consists of a heterodimer of two non-covalently linked glycosylated
proteins p22phox and gp91phox. The biochemical studies indicate that
in addition to the two hemes, cytb558 contains a functional FAD
prosthetic group. There are, at the moment, neither direct structural
data of cytb558, nor on theway it binds its redox components. Various
studies allowed to propose structural models but which remain still
hypothetical. The limiting factor for functional and structural studies
is the lack of sufficient amounts of the cytb558 in stable, pure and
homogenous form. Therefore, we are focusing our efforts in producing
the membrane heterodimer by designing an engineered efficient
membrane protein expression tool. Thus, we have made attempts to
express the cytb558 in an Escherichia coli system but the eukaryotic
Pichia pastoris expression system leads to more successful results.

doi:10.1016/j.bbabio.2008.05.233
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In previous studies we showed that the p13 protein coded by
human T-cell Leukemia/Lymphoma virus type-1 (HTLV-1) is targeted
to mitochondria, affects cell turnover in vitro and exerts antitumor
effects in experimental transformationmodels. The present study was
aimed at understanding the mechanism of p13 function. Assays
employing full-length synthetic p13 and isolated mitochondria
showed that p13 triggers an inward K+ current, resulting in
depolarization, increased respiratory chain activity and accumulation
of reactive oxygen species (ROS). Similar effectswere induced by the K+

ionophore valinomycin, while the protomophore FCCP reduced ROS
production, suggesting that depolarization induced by K+ vs. H+

currents has opposite effects on ROS. We next studied the effects of
p13 expression on reactive oxygen species production in HeLa and
Jurkat T-cells. Results demonstrated that p13-expressing cells exhibit
increased ROS levels and cell death. Interestingly, these effects ensued
when cells were subjected to glucose deprivation, and were abrogated
by treatment with ROS scavengers. Taken together, these findings
indicate that by remodelling mitochondrial function, p13 may control
mitochondrial ROS production and cell turnover under conditions of
metabolic stress.

doi:10.1016/j.bbabio.2008.05.234
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The compound miconazole is the most widely used antimycotics.
Imidazoles such as miconazole, econazole, ketoconazole and clotri-
mazole have been recently proposed to coordinate selectively
bacterial flavohemoproteins thus inhibiting their oxyde nitric dioxy-
genases (NOD) activity. This enzymatic conversion thus protects
bacteria from the toxic NO and from other damaging NO-derived
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