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Protein microarray or protein chip is an important tool in proteomics. It
allows the expression and functional profiling of thousands of biomarkers in
a single shot. However, duplicating the success of the DNA chip for the protein
chip has been difficult. This arises in part from difficulties with surface chemistry.
Ideally, the surface chemistry for protein microarray fabrication should satisty
the following criteria: the surface resists non-specific adsorption; bonding
between a protein molecule and a solid surface is balanced to provide sufficient
stability but minimal disturbance to the delicate three-dimensional structure of
the protein; and the local chemical environment favors the immobilized protein
molecules to retain their native conformation and activity. The low background
and high sensitivity condition is particularly important for applications involving
biomarkers in complex samples, such as serum or plasma. We have developed
functional surfaces based on our proprietary high density poly-ethyleneglycol
(PEG) brushes. The PEG brush not only ensures exceptionally low background
but also provides an optimal local environment for the immobilized protein
molecules to retain optimal activity. We explore the application of PEG brush
surfaces in cancer research by systematically comparing the sensitivity and
specificity of protein microarrays in biomarker profiling with the traditional
diagnostics method of ELISA. These experiments demonstrate the potential of
our optimized protein microarrays in the detection of low abundance biomarkers.
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