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The Probabilistic Prediction of Protein Cleavage Site for Tryptic Peptides Based on
Markov Chain

LIU Huil, ZHANG Jiyang®, SUN Hanchang®, XU Changming®, ZHANG Wei', MA Haibin®, ZHU
Yunpinqz, XIE Honqweil

1. College of Mechatronic Engineering and Automation, National University of Defense Technology,
Changsha 410073, China;

2. State Key Laboratory of Proteomics, Beijing Proteome Research Center, Beijing Institute of
Radiation Medicine, Beijing 102206, China

Abstract:

Database search is the main method in protein identification based on mass spectrometry, and missed
cleavage sites and the rules of digestion are important parameters of database search algorithms that
determine the scope of the candidate peptides. Besides many factors such as local conformation,
tertiary structure, experimental conditions and causal interference during the trypsin digestion, the
effect of trypsin is also likely to be influenced by other residues around the cleavage site whether or
not the sites after lysine or arginine could be digested. The tryptic peptides including missed cleavage
sites are often identified from mass spectrum, so the prediction of cleaved sites can provide a more
reliable model for database search algorithms and for further understanding and analyzing the regular
pattern of the protein digestion for the trypsin. A predictive method based on Markov chain is
presented to be able to predict the cleaved probability of candidate cleavage sites for tryptic peptides
from the amino acid sequence of protein with the accuracy up to 85%.
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