Workflows for the ldentification and Relative
Quantitation of Glycan Variants

Introduction

Glycosylation is a common post-translational
modification (PTM) found on monoclonal antibodies
(mAbs). Glycans play an important role in
determining the protein structure, solubility, half-life,
and antigenicity of the biomolecule. The
heterogeneity of glycosylation makes it a challenging
modification to characterize given the diversity in their
composition, sequence, and site of glycosylation. N-
glycans are the most commonly found glycans on
mADs.

We have developed a workflow to both identify
released N-glycans based on their accurate mass and
confirm the presence of glycan isoforms on intact
proteins using LC/MS. Using a predefined (or user
defined) list of PTMSs, users can now easily update
information to add glycans and PTMs to search
against their intact or digested LC/Q-TOF data.

Experimental

Sample Preparation

Samples were prepared using an Agilent AssayMAP
Bravo liquid handling system (Figure 1). Multiple
workflows were used with automated sample
preparation including purification of the intact mAb to
the release and labelling of the N-glycans off a mAb."

Figure 1 Agilent AssayMAP Bravo

Experimental

Instrumental Analysis

Released glycan samples were analyzed by an Agilent
6545XT AdvanceBio LC/Q-TOF (Figure 2) using an
autotune leveraging a particle swarm optimization
algorithm to provide best analytical sensitivity and
resolution in the mass range of glycans. Intact
protein samples were acquired using a variation of
this tuning algorithm to optimize on large molecule
performance for improved transmission and detection
of a mAD.

The Dual Agilent Jet Stream ion source was used for
both the intact protein and released glycan
experiments.

For intact protein, separation was achieved using an
Agilent 1290 Infinity Il UHPLC system and an Agilent
PLRP-S T000A (2.1 x 50 mm, 5 um) column.
Approximately 0.5 ug of mAb sample was injected for
each analysis, and separated across a four minute
gradient.?

For released glycans an Agilent 1290 Infinity UHPLC
system and an Agilent AdvanceBio Glycan Mapping
(1.8 um 2.1 x 15 cm) column was used for separation.
Each analysis injected the released N-glycans from
0.5 ug of protein, and separated across a 30-minute
gradient.

Data analysis was performed using a prerelease
version of MassHunter BioConfirm B.09.00.

Figure 2 Agilent 6545XT AdvanceBio LC/Q-TOF.
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Results and Discussion

Identification and Relative Quantitation of Glycoforms The user is able to choose which PTMs to use for relative

quantitative analysis by Height or Area, then the

Figure 3 shows the workflow for the data analysis of mAb BioConfirm software will generate a report.

glycoforms in intact protein data. The user first chooses
the sequence of the mAb (in this case, 500 ng of
NISTmADb RM 86712) and defines its linkages and PTMs " PSR ..

including glycans in the MassHunter BioConfirm " (S
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Figure 3 Workflow for the data analysis of glycoforms in intact protein data.
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Results and Discussion

Identification of Released Glycans

Figure 7 shows the workflow for the data analysis of
released glycans from mAb data.. The user chooses a
tag in the BioConfirm software based on the sample
preparation technique. A feature finding algorithm is run
which will find all glycans which have formulas in a

provided database with optional filtering by retention
times. The scoring of matches is based on the
monoisotopic mass, the isotope distribution, and the
isotope spacing (Figure 8). A list of glycans that have
been found is displayed with a score that indicates the
confidence in the match (Figure 9). The BioConfirm
software will generate a report with the identifications.
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Figure 7 Workflow for data analysis of released glycans
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Figure 8 Scoring by feature finding algorithm

We have developed two workflows to characterize
glycan variants that provide:

High productivity through automation of sample
preparation, acquisition and data analysis

Fast optimization of the instrument using the SWARM
autotune

Superior high resolution data that can be deconvoluted
to accurately reveal mAb glycoforms in intact protein
data

Fast identification of released glycans with an option of
multiple tags using the same database of native
structures
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Figure 9 List of identified glycans
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