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We describe a strategy for uniting quantitative profiling with comprehensive N-glycan characterization where detailed An overall strategy for comprehensive N-glycan profiling, including characterization and MS-based detailed structural
structural understanding of biopharmaceutical products is a fundamental requirement. Fluorescence profiling by high analysis, is presented. Critical elements include sample preparation, HPLC column and mobile phase selection, and mass

performance liquid chromatography is carried out in combination with accurate mass analysis and online MS/MS integrated spectrometer settings. Florescence profiling coupled with online accurate MS, and MS/MS speciral matching, enables rapid
with spectral-library database matching. These protocols enable the rapid and confident assignment of known structures and and confident assignment of known structures. Permethylated MSn analysis provides information on glycan linkages anc
aid de novo interpretation of unknowns to provide an exacting characterization of N-glycans encountered in glycol- branching to facilitate de novo interpretation of any unknowns. The overall strategy presented is suitable for the

engineered products, non-traditional protein expression systems and/or glycosidase treated samples. Standard characterization of N-glycans from biopharmaceutical products including diverse, and highly complex N-glycan pools.

exoglycosidase treatments may be augmented with permethylated MSn allowing for resolution of linkage and branching

complexities in greater detail, and providing for orthogonal evaluation of enzymatic activities. Terminal glycan epitopes

transparent to accurate mass analysis are approached using positive analytical data. The evaluation of potentially bioactive

motifs by mass spectrometry augments or supplants the need for biological inference and structural designations using REFEREN C = S
bracketed cartoon compositions. Key aspects of optimal sample preparation, including fluorescent labeling and sample

purification prior to LC-MS to remove background components, HPLC column selection, and preferred mobile phases for

best MS/MS spectral quality are discussed based on the needed sensitivity and minimization of signal-diluting adducts. An 1 Shang TQ, Saati A, Toler KN, Mo J, Li H, Matlosz T, Lin X, Schenk J, Ng CK, Duffy T, Porter TJ, Rouse JC; J Pharm Sci.
important consideration is the reproducibility of high vs. low energy collisions on Q-TOF vs. lon Trap (IT) instruments. The 2014, 103(7):1967-1978.

use of MS/MS and IT-MSn spectra for spectrum-matching is treated systematically with novel consideration given to ion m/z 2 Ashline DJ, Hanneman AJ, Zhang H, Reinhold VN; J Am Soc Mass Spectrom. 2014, 25(3):444-453

vs. intensity plots. The overall strategy presented is designed to approach fundamental structural challenges involved in the 3 Wuhrer M, Koeleman CA, Hokke CH, Deelder AM; Rapid Commun Mass Spectrom. 2006, 20(11): 1747-54

characterization of glycol-engineered products and other potentially complex N-glycan pools.
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Under the same collision energy, G1Fa and G1Fb fragmentation intensity
patterns are similar on a Q-TOF, but differ significantly on an ion trap.2
Under different collision energies, the fragmentation intensity patterns differ on

conditions can further minimize unlabeled species.

Figure 2. Comparison of total ion chromatograms (TIC) of N-glycans from direct
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Figure 8. Comparison of MS/MS and MSn for structural analysis of N-glycans.
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