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workflow. Neutral loss scanning, including multistage activation, on
an LTQ-orbitrap mass spectrometer is an alternative to the precursor
ion scanning used on triple quadrupole mass spectrometers. This high
resolution and high mass accuracy mass spectrometer can be used
successfully for the identification of protein phosphorylation sites and
the identification sites in the protein UCP1 will be used as an example.
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Cytochrome c (Cyt c) is part of the mitochondrial electron transport
chain (ETC), accepting electrons from bc; complex and transferring
them to cytochrome c oxidase (CcO). Considering its central role in life
(respiration) and death (apoptosis) decisions one would expect tight
regulation of Cyt c¢ function. We have recently shown that Cyt ¢
isolated from cow heart tissue is phosphorylated on tyrosine 97 in
vivo, which leads to inhibition of respiration in the reaction with CcO.
In this study we isolated Cyt ¢ from a different organ, cow liver, under
conditions preserving the physiological phosphorylation state. Wes-
tern analysis with a phospho-tyrosine specific antibody suggested
that liver Cyt c is phosphorylated. Surprisingly, the phosphorylation
site was unambiguously assigned to Tyr-48 by immobilized metal
affinity chromatography/nano-liquid chromatography/electrospray
ionization mass spectrometry, and not to the previously identified
phospho-Tyr-97 in cow heart. As is true of Tyr-97, Tyr-48 is conserved
in eukaryotes. As one possible consequence of Tyr-48 phosphorylation
we analyzed the in vitro reaction kinetics with isolated cow liver CcO
revealing striking differences. Maximal turnover of Tyr-48 phos-
phorylated Cyt c was 3.7 s~ ! whereas dephosphorylation resulted in a
2.2 fold increase in activity to 8.2 s™ L Effects of Tyr-48 phosphoryla-
tion based on the Cyt c crystal structure are discussed.
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lation of the data of proteomics to metabolic flows which require the
greatest care.
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Uncoupling proteins (UCPs) are transporters present in the inner
membrane of mitochondria. They are found in all mammals and in
plants, and they belong to the family of anionic mitochondrial carriers.
Their roles are quite well established for UCP1 in nonshivering
thermogenesis process, but are still in debate for the others UCPs. We
study theses proteins by biophysical approaches such as mass
spectroscopy (MS). Peptide mass fingerprinting methods using
techniques such as MALDI-TOF MS, for example, have become an
important analytical tool in the identification of proteins. However,
PMF of membrane proteins is a real challenge for at least three
reasons. First, membrane proteins are naturally present at low levels;
second, most of the detergents strongly inhibit proteases and have
deleterious effects on MALDI spectra; and third, despite the presence
of detergent, membrane proteins are unstable and often aggregate.
We improved and showed that differential acetonitrile extraction of
tryptic peptides combined with the use of polystirene Bio-Beads
triggered high resolution of the MALDI-TOF identification of mito-
chondrial membrane proteins solubilized either with Triton-X100 or
CHAPS detergents. The sequence coverage of UCP1 obtained by this
approach is close to 90% and allows further investigations for
characterizing regulators bound to UCP1.
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In this review, we describe the various techniques available to
carry out valid comparative proteomics, their advantages and their
disadvantages according to the goal of research. The two-dimensional
gel electrophoresis and the 2D-DIGE (Differential in-gel electrophor-
esis) are compared with the shotgun proteomics and SILE (Stable
isotopic labeling experiments). We deliver our opinion on their best
fields of application in the domain of the comparative proteomics. We
underline the utility of these new tools, providing mass data to study
physiology and mitochondrial plasticity in front of a specific
mitochondrial insufficiency or exogenous stresses. We illustrate our
matter with results obtained in our laboratory specifying the import-
ance of an approach of comparative proteomics combined on mito-
chondria and the cell which makes it possible to obtain important
information on the statute of the mitochondrial function at the cell-
ular level. Finally, we draw attention to the dangers of the extrapo-
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Mitochondrial dysfunction contributes to a wide range of human
diseases, including neurodegenerative diseases. Proteomic technology
can give novel insights into the structure and composition of the brain
mitochondrial electron transport chain (ETC) complexes. Using beef
heart mitochondria as a control and reference point, this study reports
a comparison of rat synaptic and non-synaptic mitochondrial protein
profiles using blue-native and colorless-native (CN) gel electrophor-
esis combined with Tricine-SDS PAGE and MALDI-TOF mass spectro-
metry. BN-PAGE was found to be a straightforward tool for proteomic
analysis of ETC complexes (I, III, IV and V) and especially for the iden-
tification of very hydrophobic membrane protein constituents that are
not accessible by common isoelectric focusing/sodium dodecyl sul-
phate gel electrophoresis. The introduction of CN-PAGE into a three
dimensional electrophoresis greatly improved the isolation and
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