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INTRODUCTION RESULTSINTRODUCTION
A new glycan fluorescent label, RapiFluor-MSTM, is used to
label N-linked glycans. This innovative label improves FLR and
MS signals for glycan characterization and profiling analysis.

Waters and NIBRT are co-developing a new scientific library
for RapiFluor-MS labeled N-glycans that identifies glycans

RESULTS
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NIBRT’s 2AB LC‐HILIC‐FLR  method

for RapiFluor MS labeled N glycans that identifies glycans
based on HILIC-UPLC retention time (in Glucose Unit, GU) and
accurate mass information (Ref.1).

• Each glycan contained in the scientific library is fully
characterized structurally using a combination of
exoglycosidase array and MS analysis. The “unknown” glycan
is confirmed by matching its retention time (in GU value) and
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Water’s RapiFluor LC‐HILIC‐FLR method

its accurate mass with the experimental data composites
inside the scientific library. Glycan assignment is based on the
best matched GU value and exact mass.

• NIST mAb reference standard (candidate NIST RM 8670
mAb lot #3F1b ) is being used as a proof of concept sample to
kick start this new scientific library development.

Figure 2) BPI MS chromatogram of A) 2AB-labeled N-glycans B) 
RapiFluor-MS labeled  N-glycans from NIST mAb reference 
standard. Greater than x100 improvement in signal is observed 

Figure 1) Comparison of  N-glycans from NIST mAb via UPLC-HILIC-FLR 
analysis A) 2AB labeled with the NIBRT method (Ref.2) B) RapiFluor-MS 
labeled sample using GlycoWork sample preparation kit.  We observed x10 
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10x sensitivity with RapiFluor
compared to    2AB
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for RapiFluor-MS labeled glycans.
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improvement in FLR sensitivity for the RapiFluor-MS labeled glycans.  

Figure 3

M
S

M
S

c)

FA2G2Ga1Sg1

Tag528.186

673.226

Sample Preparation
(see P‐216‐W)

GlycoWorksRapiFluor-MS N-Glycan Kit

Fucose

GlcNAc

Manoses

Galactose mass
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

366.137

204.086

1733.671

835.276 1368.5621206.501882.401
1571.626

1895.747

2567.927

2260.845 2421.880

Tag

(M +H)+

Tag

Tag

Tag

TagTagTag

Tag

Tag

Analysis
UPLC/FLR/MS

UNIFI Platform Solution

Figure 3) Characterization of low abundant RapiFluor-MS labeled 
glycans: UPLC-FLR-MS analysis of N-glycans from NIST mAb. A) FLR 
chromatogram and B) BPI MS chromatogram. C) Spectrum insert shows 
good S/N for a low abundant glycan, FA2G2Ga1Sg1.

Figure 4) Collision induced fragmentation of the ion (from Fig.3c) 
shows that the fragmentation mechanism of RapiFluor-MS labeled 
glycans is very similar to those of 2AB-labeled glycans in that 
glycosidic bond cleavage is observed as the predominant 
fragmentation pathways.  Structurally informative fragments (with 
asterisks) are observed for this low abundant ion (< 0.1% relative 
abundance). This fragmentation data suggests that this glycan 
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contains alpha-gal and NeuGC which are potentially immunogenic 
glycan epitopes. UPLC retention time + accurate mass = glycan confirmation 

CONCLUSIONS
Figure 5) Exoglycosidase digestion array of RapiFluor-MS labeled NIST
mAb. The exoglycosidase array is used to fully characterize the
glycans to provide information on the composition, linkage and
branching of the glycans present The experimental retention time (in

Figure 5 Dextran Ladder with 
RapiFluor-MS label

CONCLUSIONS

•RapiFluor-MS™ labeling chemistry enhances both FLR and
MS signals for N-Glycan analysis: 10x for FLR, and 100x
for MS, compared to the 2AB label.

•Waters and NIBRT are developing a new scientific library
ifi ll f i l l b l d l hi

branching of the glycans present. The experimental retention time (in
GU) from the exoglycosidase array and the accurate mass for each
glycan are the key glycan attributes to be included in the scientific
library.

Figure 6 specifically for RapiFluor-MS™ labeled glycans. This new
library will be used for automated glycan assignment
based on the HILIC UPLC retention time (in GU) and
accurate mass measurements. We will work on generating
GU values for RapiFluor tagged N-glycans from variety of
therapeutic proteins.

Figure 6

Figure 6) Generation of the scientific library using RapiFluor-MS labeling
chemistry. The key glycan features such as structure, MW (with or without
the label), and the experimental GU value associated with each glycan are
shown in the screen capture above. The GU value and the mass or
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LC/MS/MS are used to assign and confirm the structure of an unknown
glycan.
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