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Analyses of Glycopeptides and Glycoproteins
by Liquid Chromatography—-Mass Spectrometry
and Liquid Chromatography-Tandem

Mass Spectrometry

Nana Kawasaki, Miyako Ohta, Satsuki Itoh, and Takao Hayakawa

1. Introduction

A variety of recombinant glycoproteins, including erythropoietin (EPO),
and tissue plasminogen activator have been developed as medical agents. The
carbohydrate moieties are known to be implicated in the biological activity,
metabolic fate, stability, and solubility of these compounds, and it is, therefore,
important to analyze the structural features of carbohydrate moieties as well as
polypeptide chains in glycoprotein products (1).

Liquid chromatography—mass spectrometry (LC-MS) is an effective method
for analyses of both polypeptide chains and sugar chains in glycoproteins (2,3).
Glycoproteins are digested into peptides and glycopeptides bearing one sugar
chain by proteases such as trypsin, endoproteinase Lys-C, Glu-C, and Asp-N,
and the digests are then subjected to LC~-MS equipped with a reversed-phase
column. A mobile phase containing acids such as trifluoroacetic acid (TFA) is
generally employed for the elution of both nonglycosylated and glycosylated
peptides (3). Amino acid residues, glycosylation sites, and preliminary glyco-
sylation can be characterized from the mass spectra of peaks in this peptide/
glycopeptide map. In contrast, the use of ammonium acetate as a mobile phase
can preferentially elute the glycopeptides, and the glycopeptides are separated
based on the structure of carbohydrates (4). This glycopeptide mapping is useful
for the analysis of site-specific carbohydrate heterogeneity in glycoproteins.

Liquid chromatography—tandem mass spectrometry (LC-MS/MS) is valu-
able for locating the glycopeptides in the peptide/glycopeptide map (5). The
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