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Modern Protein Characterization Methods by MS. 
Top-Down vs Bottom-Up vs Middle-Out, Shotgun Proteomics Problems, and Top-Down Protein Sequencing (TDS). 
What is the Meaning of all This?


 Ira S. Krull
Professor Emeritus, Northeastern University, Department of Chemistry and Chemical Biology, 360 Huntington Avenue, 102 Hurtig Building, Boston



Modern biopharmaceutical analysis, proteomics, protein R&D areas, all eventually depend on being able to fully characterize individual proteins in terms of primary amino acid sequence, as well as microheterogeneity or modifications arising on individual amino acids in the protein’s backbone. Much of this work has involved standard protein sequencing methods, such as Edman degradation. Other, current techniques often involve only peptide mapping, peptide mass fingerprinting (PMF), and/or bottom-up MS methods with database searching algorithms to assign the (most) likely, parent protein structure. Shotgun proteomics, aka bottom-up peptide mapping, has recently been shown to be of very questionable value or predictability. A combination of top-down and bottom-up HPLC-MS methods appear to offer improve protein selectivity and identifications. We will discuss why this combination of both approaches will provide improved protein identification using standard, database searching routines. 

The holy grail in all of protein sequencing may well lie in using top-down protein sequencing MS methods, with a wide variety of MS instrumentation possible, of intact proteins without any (!) peptide mapping or bottom-up methods needed or desired. Such techniques have already shown significant advantages of all existing analytical methods, though not yet for all/any proteins. The abilities of such, newer methods for TDS will be discussed and described in this presentation, with some indications of where the methodology is headed and how it might be made 100% effective for all proteins, no matter what size, heterogeneity or ligands are present on the backbone. 
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