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Phosphoprobe Labeling for Highly Sensitive Profiling of Protein Conformational Changes

(Graduate School of Pharmaceutical Sciences, Kyoto University !, National Institutes of Biomedical Innovation,
Health and Nutrition?)
OA. Maeda!, K. Ogata!, N. Sugiyama!, Y. Ishihama!*?

Short Abstract: Intracellular protein function is regulated by their higher-order conformational changes such
as the formation of protein complexes. Recently, several proteome-wide methods for the analysis of higher-order
conformational changes have been reported, in which protein surfaces are labeled with probes and are identified
by mass spectrometry. However, the high complexity of proteome samples makes it difficult to detect probe-
labeled peptides and structural changes. In this study, we aimed to develop a high-sensitive and comprehensive
method to analyze conformational changes, using phosphate groups as probes that can be easily enriched and
purified. We evaluated the possibility of detecting protein conformational changes based on differences in
phosphoprobe labeling efficiency through in vitro kinase reactions. We found that in vitro phosphorylation
efficiency of denatured BSA was increased more than 50-fold than that of native BSA. We will also report the
results of profiling in vitro phosphorylation efficiency of purified proteins treated with thermal denaturation.
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Large-scale analysis of co-translational acetylation at protein N-termini

(Graduate School of Pharmaceutical Sciences, Kyoto University!, RIKEN Center for Integrative Medical
Sciences?, National Institutes of Biomedical Innovation, Health and Nutrition?)
OK.Morikawa!, H.Nishida !, J.Uchiyama !, K.Imami "2, Y.Ishihama -3

Short Abstract: Acetylation of a-amino groups at the protein N-terminus affects a wide range of protein
functions. Many proteins are known to be co-translationally acetylated by ribosome-associated
N-acetyltransferases. The functional significance of co-translationally acetylated proteins is not well understood
on a proteome-wide scale. In this study, we developed a method for a large-scale analysis of protein N-terminal
acetylation on nascent polypeptide chains by combining affinity enrichment of puromycilated nascent
polypeptides and the isolation of protein N-terminal peptides by TrypN digestion and SCX chromatography. We
successfully identified 420 protein N-terminal acetylation sites on nascent polypeptides, showing 1.4-fold and
3.5-fold improvements in the identification numbers of protein N-terminal peptides and the enrichment selectivity,
respectively, in comparison to a conventional approach.

Keywords: Proteomics, Nascent Polypeptide Chains, Protein N-terminal Acetylation, Strong Cation Exchange
Chromatography
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