ANALYTICAL SOLUTION FOR N-LINKED GLYCANS OF GLYCOPROTEINS: RESOLUTION AND QUANTITATION
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INTRODUCTION

Glycosylation is a post-translational
modification of proteins. The sugar chains
on monoclonal antibodies, IgGs, can
mediate biological activity, and are
therefore associated with the safety and
efficacy attributes of many
biopharmaceuticals. The relative amounts
of the individual glycan structures must be
monitored at all stages of research and
development.

We have developed a glycan analysis
solution for these applications. N-linked
glycans are released from IgGs and are
labeled with 2-aminobenzamide (2-AB).
The derivatized oligosaccharides are
separated by HydrophlLic Interaction
Chromatography (HILIC) using a 1.7
micron particle UPLC column. A
fluorescence detector with a low volume
flow cell is specific for the 2-AB label, and
enhances sensitivity beyond the predicted
improvement from narrow peaks. The
instrument used in this study has a low
dwell volume and the capability of
operating at high pressure (up to 15,000
psi), thus it provides the operating
characteristics to realize the resolution,
sensitivity and speed benefits of the 1.7
micron particle packing material.

Fluorescent Ilabelling is an important
element of this sensitive assay. To obtain
maximum sensitivity, excess reagent needs

METHODS

Labeling Glycans with 2-AB

Released, dry glycans were derivatized with the fluorescent tag
2-aminobenzamide. The 2-AB reagent and sodium
cyanoborohydride were dissolved in DMSO/Acetic acid.! After
heating for two hours, the labeled glycans and excess reagent
were diluted 10x with acetonitrile. The acetonitrile solution
can then be loaded onto the HILIC pElution Plate. Up to
750 pL or 100 pg can be loaded into each of the 96 wells.
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Chromatographic Separation Conditions

Instrument: ACQUITY UPLC pumps, injector and FLR.

Column: ACQUITY UPLC BEH Glycan
Separation Technology
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Figure 1. Improvements in separation were realized by the introduction of the Gly-
can Separation Technology column with 1.7 um particles. Gains were made in-
cluding higher resolution, shorter analysis time, and selectivity specific to the
separation of GOF and Man5.
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Figure 3. Reproducibility over 20 injections was demonstrated

with the Prozyme Human IgG glycans (included Man5 and Man
6). The chromatograms for injections numbered 2, 7, 10, 15,

and 20 were overlayed
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Figure 4. Fluorescence Detection was shown to have a linear re-
sponse over three orders of magnitude for 2-AB labeled maltohep-
taose, including HILIC mode SPE and UPLC-FLR.

Reproducibility of the resolution by Glycan Separation
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Figure 5. UPLC-FLR chromatograms of 2-AB labeled oligosaccharides, GOF,
Man5, and A2F recovered from a MassPREP™ HILIC uElution plate with
varying concentrations of ammonium Tris-citrate. Chromatograms shown
from the HILIC mode amide-based separation with 1.7 um partcles.
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Figure 6. Recovery of 2-AB labeled glycans from a MassPREP™ HILIC
LElution plate with varying concentrations of ammonium Tris-citrate.
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Figure 8. Sialylated, acidic, oligosaccharides can be strongly retained on the
Glycan Separation Technology column. High ionic strength, 100 mM or 250
mM ammonium formate at pH 4.5 yielded elution of mono to tetra-sialo gly-
cans after neutral oligosaccharides (data not shown). Increasing the ionic
strength of an alternative formic acid buffer to the 250mM range, 1%, also
provides excellent retention of sialylated glycans for quantitation. For assays
requirement LC/MS both mobile phases provide molecular weight confirmation
of monosaccharide.

Mass spectrometric confirmation of glycan MWs is often
required. Since high ionic strength is required to retain
sialylated glycans, 1% formic acid was compared to 250 mM
ammonium formate.

CONCLUSIONS

e Glycan Separation Technology UPLC columns
provide excellent resolution of mouse and human
IgG oligosaccharides.

e High sensitivity and linearity over 3 orders of
magnitude result from the Ilow dispersion
instrument and fluorescence flow cell.

e The relatively short analysis time increases the
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