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Paired Single Residue-Transposed Lys-N and Lys-C Digestions for Label-Free Identification of N-Terminal and C-Terminal MS/MS Peptide Product Ions: Ultrahigh Resolution FT-ICR MS and MS/MS for Peptide De Novo Sequencing
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Introduction

A protein consists of a sequence of amino acids, adjacent strings of which are called peptides. Accurate sequencing is vital to protein biomarker discovery and may be useful whether or not the genome under study is known.  Here, we introduce a method for de novo protein sequencing with high accuracy and multiple levels of confidence. Samples are digested separately by two proteases, Lys-C and Lys-N.  Resulting complementary pairs of ions may be analyzed together to measure confidence in the identification. 

Experimental


The method exploits the high mass accuracy produced by NHMFL’s powerful Fourier Transform Ion Cyclotron Resonance (FT-ICR) mass spectrometers. A key feature is the innate ability to distinguish amino-terminal (“b”) from carboxy-terminal (“y”) cleavage products, based on the sign of the mass difference between Lys-C and Lys-N fragment ions that differ by one lysine residue (see Figure 1).
Results and Discussion


Sequence identity and additional variability, such as post-translational modifications (PTMs), are essential to understanding biological function and disease. The method facilitates discovery of new peptides with multiple levels of confidence, promises potential characterization of PTMs, and validates peptides from databases. Independent validation may be of interest for a number of applications [1].
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�Fig.1 Illustration of the method for a hypothetical protein.  Digestion results in precursor ions of identical mass, and MS/MS ion pairs with mass differences that distinguish between N- and C-terminal fragment ions.
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Fig.1 Lys-N and Lys-C digestions yield precursor ions of identical mass.  The sign of the mass difference for a pair of fragment ions distinguishes N-terminal from C-terminal fragments—a major aid for sequencing.









