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INTRODUCTION

Enrichment of phosphopeptides prior to LC-MS analysis is a crucial sample preparation step because of their low stoichiometry in biological sample, longer retention on reversed phase columns, and lower ionization
efficiency compared to non-phosphorylated peptides [1].The use of metal oxides, most prominently of TiO2 enabled efficient and relatively simple phosphopeptide-enrichment. In this study a new monolithic column
from BIA Separations containing immobilized TiO2-nanoparticles was tested for its ability to enrich phosphopeptides. The TiO2-column was also tested for possible carryover originating from biological samples.
In conclusion, tested monolithic TiO2 columns show significant binding ability for phosphopeptides and are considered as suitable for phosphopeptide enrichment.
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DISCUSSION

A new monolithic column containing superficially immobilized TiO2 nano-particles was tested for its ability to enrich phosphopeptides from a tryptical digest of bovine a- casein . Binding ability of phosphopeptides to the
particles was confirmed compared to a blank column (Fig.4).

As expected the majority of non-phosphorylated peptides didn’t bind to the nano-TiO2 support. These were detected in the flow-through (FT) fraction. Elution fraction E1 contained most unique phosphorylated peptides
(Fig.5).

Results of this evaluation study indicate the suitability of the tested nano-TiO2 coated monolithic column for enrichment of phosphopeptides.

Carryover on the monolithic nano-TiO2 column was not observed except in elution fraction “E1” the phosphopeptide VPQLEIVPNpSAEER was identified (Fig.7). Since this phosphopeptide was found constantly in all
fractions (FT,W1,W2,E1,E2) it indicates a strong binding affinity to the column. Therfore, further protocol optimization in terms of column cleaning is suggested.
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CONCLUSION
Mesoporous nano-TiO2 particles immobilized on a monolithic support may provide higher capacity than common TiO2 material and lower backpressure in HPLC which makes it capable also being applied to a nano-sized
approach. Evaluating the binding ability and carryover of the column was a first step in this study but protocol optimization has to be evaluated especially on tryptical digests derived from a complex biological sample.
Moreover, since a study of Bodenmiller et al [3], that compares several phosphopeptide enrichment methods revealed only 30% of overlapping phosphopeptides, another outlook to further improve MS identification rates
on phosphorylations is the combination of the nano-TiO2 support with a second enrichment technique such as e.g. Electrostatic Repulsion Chromatography.
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