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The biomarker discovery phase is characterized by the
analysis of a limited number of well-classified samples.
'Omics’ analyses generally lead to a large number of
signals relative to a limited number of analyses. The
main goal of the discovery phase is to find statistically
significant differences in pretein profiles between
aroups of pre-classified samples, The fact that there are
many more measured proteins relative to the number
of samples requires that the obtained statistical models
e carefully validated to avoid that observed differences
are due to chance. In this presentation | will show
developments in the area of time alignment between
LC-MS data =ets (1-3) and statistical data analysis based
on designed and real-life data sets.

Pre-analytical factors are particularly critical when
it comes to proteomics analyses. Studies from the
literature give guidelines on how to approach this
complex and largely unsolved problem but each type
of biological sample requires specific studies. Based on
our wark on serum and cerebrospinal fluid, | will present
results highlighting stability issues related to coagulation
time, time laps between sampling and freezing as well as
with respect to freeze-thaw cycles (4;5). Applying the
concept of ‘fractional factorial design’ to this complex,
multi-parameter problem will be discussed.

While most of our present studies have been obtained by
'label-free’ LC-MS, there is merit to using comparative,
stable isotope labeling to correct variations in the
guantitative response of the mass spectrometer and
more generally of the analytical method as such. We
have recently developed a novel stable isotope labeling
approach that allows for extensive mulliplexing as
well as for an enhanced response in electrospray
ionization, notably for low molecular weight, hydrophilic
metabolites (8). Further data about this approach will
be shown and a future outlook of its possibilities will be
Qiven.

Biomarker discovery may lead to so-called "biomarker
candidates” that require further wvalidation. There
are a number of ways of biomarker validation, many
of which rely on immunochemical techniques such
as immunohistochemistry or ELISA. Mare recently
the combination of liguid chromategraphy with mass
spectrometry using triple quadrupole mass analyzers in

the Multiple Reaction Manitoring (MRM) mode is gaining
acceptance. This approach has the advantage of being
able to quantify multiple biomarker candidates in a
single analysis without the need for well-characterized
antibodies. Initial data from the area of matrix-
metalloproteases and other biomarker candidates will
be presented.

Finally, discovering and validating biomarker candidates
in disease-related tissue is an area of great interest.
In this context | will present results from our work
with biopsies fram cervical cancer patients that were
analyzed by comparative proteomics after laser
microdissection.
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