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Comprehensive Characterization of Protein Targets and Biopharmaceuticals
Barry L. Karger
Barnett Institute

Northeastern University

Boston, MA 02115 USA

     Proteins are complex molecules, consisting of an amino acid backbone along with multiple co- and post-translational modifications. Furthermore, the proteins may have amino acid substitutions, proteolytic cleavages and multiple subunits, among other possible variations. All of these structural units and their relative levels can affect the function or therapeutic capability of the protein. The more detailed the structural information, the better we can understand the biological role of the protein target or drug. Many of the tools to determine protein structure are similar for both proteins immunopurified from biological matrices and engineered from fermentation processes. 

Both LC/MS and CE/MS play a critical role in protein characterization. In this talk, we shall describe some of the approaches developed in our laboratory to advance protein structure analysis. Specifically, we will examine new methods for higher order structure in terms of disulfide linkage analysis using a combination of CID and ETD MS2/MS3 analysis. Proteins as complex as t-PA (17 disulfides) can be mapped using this approach. Secondly, we will look at new ways to analyze for deamidation and aspartic acid isomerization from the analysis of isoaspartic acid by LC/ETD-MS. Thirdly, we will discuss intact protein analysis where tens of isoforms can be quantitated and studied by CE/MS. Finally, we will describe a new division in the Barnett Institute –the Center for Advanced Regulatory Analysis (CARA) whose goal is to advance regulatory science through collaboration with the biotechnology industry and the regulatory agencies. There is a significant role for academic institutions to play in advancing drug development, an example of translational science.
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