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Personalized proteomics: The next step
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Personalized or precision medicine is a recent trend among
clinicians nowadays, as it has become increasingly important to
understand the genetic makeup of each individual patient and then
offer a customized diagnosis. This would not only help in developing
effective strategies for the treatment of the disease, but also promise to
have fewer side effects to the patient (Figure 1) [1,2]. This will directly
transform clinical practice by affecting critical elements of management
and care. The factual scientific goal of tailored proteomics is to describe
the information flow within the cell (intra- and extracellular signalling
networks) and the organism. This information flow is facilitated
through, and by, protein pathways and networks [3].

Personalized proteomics or proteomic profiling, is the next
big step in the field of personalized medicine to comprehensively
understand the pathomechanism of the disease. Tissue specific
expression of proteins by a genome, and its systematic analysis needs
proteomics based technologies, as DNA sequence data only delivers
a static snapshot of the various ways in which the cell might use its
proteins, however the life of the cell is a dynamic process and needs to
be deciphered at a more complex level. Among the emerging tailored
proteomics based technologies, the identification of novel reliable
biomarkers remains one of the biggest challenge [4]. A biomarker can
be as simple as a laboratory examination or as complex as a pattern
of proteins, determined by mass spectrometry, matrix-assisted laser
desorption and ionization with time-of-flight (MALDI-TOF), surface-
enhanced laser desorption and ionization with time-of-flight (SELDI-
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Figure 1. Personalized proteomics

The next step is to reveal novel biomarkers and merging nano-biotechnology with exist-
ing proteomics procedures to combat lethal diseases for comprehensive treatments with
minimum side effects.
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TOF), or two dimensional gel electrophoresis [5,6]. From a practical
point of view, the biomarker would specifically and sensitively reflect
a disease state and could be used for diagnosis as well as for disease
monitoring during and following therapy.

Along with predictive biomarkers, protein chips can also be
useful by generating miniaturized immunoassays that greatly improve
the efficiency of diagnostic testing, by increasing the amount of
information acquired with a single examination, and also decreases the
cost by reducing reagent consumption. Similarly, nanoproteomics (an
amalgam of nanobiotechnology and proteomics) will improve existing
procedures further, including protein purification and automated
identification, which currently yield unacceptably low recoveries
with reduced sensitivity, decreased precision and speed and requiring
more starting material [7]. Integrating such information with clinico-
pathological characteristics may lead to either detection of disease
biomarkers useful to differentiate high-from low-risk patients, or to
identification of new drug targets.

Newly emerging proteomic based studies just beginning from pre-
and post-treatment tissues, will be the most rewarding. Last but not
the least, the protein-targeted treatments will finally lead to develop
precision molecular medicines for molecular targets expressed in
malignancies and several autoimmune diseases.
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