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Introduction

Methods

Glycosylation can modulate the structure and function of recombinant antibodies. Since glycan composition can
be affected by the type of cell line, clonal selection, and specific production condition, it is important to closely
monitor and control glycosylation during antibody development and production. Glycosylation analytics often
include the analyses of glycoforms, glyco-sites, released glycans, and monosaccharides. For enzymatically
released glycan, standard methods include glycan labeling using fluorescent agents and subsequent analysis by
LC-FLD or CE-LIF. While these methods provide important structural information for glycan composition, they are
tedious, time consuming, and not amenable to large sample set. Here, we present two facile methods for the
analysis of native glycans: MALDI-Ms and chip-based LC/ESI-MS. The results from these methods are
compared with the LC-FLD data.

For MALDI-MS analysis (see workflow I below), N-glycans are released using PNGase F. The glycans are
purified using hypercarb PGC column, neutral glycans and acidic glycans are separated and analyzed in the
positive and negative ion modes respectively. The identities of the individual glycans are established by
comparing the measured MW with the theoretical values. The relative abundances of each glycan is
determined by dividing the intensity of individual glycan by the summed intensities of all glycans detected.
For chip-based LC ESI-MS method, the intact monoclonal antibodies (~100 ng) were directly loaded on a
Agilent mAb-Glyco-Chip (see workflow II below) consisting of immobilized PNGase F and a porous graphitized
carbon (PGC) column. After 4 min incubation with the PNGase F, the released N-glycans were captured by the
subsequent porous graphitized carbon (PGC) trapping column. After washing, the trap column is then switched
online with the analytical column (also PGC), which was coupled to an Agilent QTOF 6520 mass spectrometer.
A linear 5 min gradient with formic acid/acetonitrile was used for analysis.
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Results and Discussion

Figure B. mAb-Glyco-Chip
Chromatogram for both
neutral and acidic glycans.
As the time between
PNGase F enzymatic
reaction and LC/MS
analysis is less than 10
minutes, predominant
amine form of N-glycans
were present as compared
to free-reducing end
glycans.

Figure A. MALDI mass
spectra for unlabeled
neutral and acidic glycans.
For neural glycans, MALDI
MS in the positive ion
mode was used, and for
acidic glycans, MALDI MS
in the negative ion mode
was used. (* unidentified
ions)
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Figure C. FLD
Chromatogram of 2-AB
labeled glycans from NP-
HPLC analysis (3 hour
gradient)
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