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▪ Guided-PASEF -EXciD selectively targets 

glycopeptide precursors, maximizing acquisition 

efficiency.

▪ Expands glycopeptide coverage beyond CID, adding 

new ECciD-only identifications.

▪ Complementary CID and EXciD fragmentation 

enhances characterization confidence through 

improved sequence coverage and glycosite

localization

▪ TIMS enables mobility-resolved discrimination of 

glycopeptide isomers.

Conclusion
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Introduction

Methods

The authors are employees of Bruker, which develops and
manufactures advanced mass spectrometry platforms for life
science applications. This presentation includes data and findings
related to Bruker's new timsOmni product..

Glycopeptide analysis requires confident peptide

identification, glycan localization, and glycan

composition assignment. However, the glycan

heterogeneity, inefficient fragmentation, and data

analysis limitations still constrain the comprehensive

characterization. The timsOmni platform aims to

address these challenges combining the trapped ion

mobility with tunable electron-driven fragmentation.

Glycopeptide fragmentation depends on glycan size,

peptide length, charge state, and ion mobility thus,

different glycopeptide classes benefit from different

fragmentation strategies.

Here, we optimize Guided-PASEF EXD and hybrid

EXciD methods for N-linked glycopeptides which

selectively targets candidate glycopeptides to improve

specificity while maintaining high duty cycle.

Erythropoietin (EPO) digest and a-2,6-SGP glycopeptide

standard were used to develop and optimize the

Guided-PASEFTM-EXD and hybrid EXciD methods.

Hybrid EXciD methods applying supplemental collision

energy (CE) were developed to further fragment

precursor and radical species and CE was optimized

according to ion mobility and precursor charge state

(Fig 2-3).

The Guided-EXciD uses a CID MS2 scan to classify

precursors as glycopeptide candidates using the

diagnostic oxonium ions. A precursor is classified as a

candidate if its CID MS2 has at least N oxonium ions

over a minimum intensity and with a maximum of peak

depth (within top N peaks). The intensity of these ions

must also be a minimum fraction of TIC. The selection

parameters are user-settable and were optimized for

best classification (Fig 4.).

Data were processed with FragPipe Plus 24.1 and

manual annotation was performed with OmniScape .

Fig. 1 Glycopeptides are separated by nanoElute LC and ion mobility,

accumulated by TIMS, and fragmented in the Omnitrap using electron-based
dissociation methods (ECD, hECD, EID, ECID, and hybrid EXciD). In the Guided-
PASEFTM-EXD workflow, initial CID scans are employed to screen precursors
for diagnostic oxonium-ion patterns and passing candidates are selected for
EXD fragmentation. In hybrid EXciD modes, supplemental collision energy (CE)
is applied to the precursor and electron-driven product ions. CE is dynamically
tuned by precursor charge state and ion mobility.

Fig. 2 The supplemental CE in hybrid ECD and EID (EXciD) was thoroughly optimized
to achieve efficient fragmentation while accounting for the differing fragmentation
behavior of charge-reduced and ionized radical species. Because fragmentation
efficiency depends on both precursor charge state and ion mobility, dedicated
calibration tables were generated by systematically evaluating glycopeptide
fragmentation across a wide range of charge states (z) and 1/K₀ values from various
complex glycopeptide samples.

Results

Fig. 7 The charge-resolved plots relate acquisition speed & identification
efficiency across the precursor population: ECciD and CID identify ~20% of
3+ precursors but only 8% of the similarly sized 2+ population, suggesting
that further CE optimisation is needed

Fig. 3 Optimization of ECciD enabled comprehensive characterization of the α2,6-SGP
glycopeptide, achieving complete peptide sequence coverage and detailed glycan
structural characterization through a full series of cross-ring cleavages (manually
annotated using OmniScape).

Fig. 5 Guided-ECciD identified a comparable number of glycopeptides to
DDA-CID and expanded coverage with 127 ECciD-only identifications (a).
Analysis of paired CID and EXciD spectra (b-d) demonstrated that ECciD and
EIciD enhance peptide backbone fragmentation, improve sequence
coverage, and extend glycan Y-ion ladders, providing complementary
structural information for glycan topology assignment and glycosite
localization.

Fig. 4 Guided-PASEFTM-EXciD provides ~80% triggering efficiency per cycle.

ECciD

CID

Fig. 6 CID and ECciD spectra of the same glycopeptide precursor. CID
provides glycan composition information through Y/B ions, whereas ECciD
retains the intact glycan on backbone fragments, enabling complete
sequence coverage and confident glycosite localization.

ECciD retains the glycan and provides full sequence coverage

Fig. 8 TIMS coupled with ECciD enables the differentiation of α2,3- and α2,6-
linked glycopeptide isomers. Distinct ion mobility profiles together with
complementary fragmentation patterns provide orthogonal evidence for
α2,6- and α2,3-linked glycopeptide isomer discrimination and enhanced
glycan structural characterization.

GlycoShape

N5M3bFG3S3(α2,6) N5M3bFG3S3(α2,3)

Total MS2 events CID events CID_not_passing_filter CID_passing_filter Triggered  EXciD

23971 20374 16347 4027 3595

1.

367.1439

658.2405

915.9324

1362.5975

1976.9157

3032.2901

1. +PASEF(1545.9653), 10.0eV, 1718.3-1726.3s, 1/K₀=1.166±(-0.031,+1.000), #20135-20208

0.0

0.5

1.0

1.5

2.0

4x10

Intens.

500 1000 1500 2000 2500 3000 m/z

1.

367.1439

658.2405

915.9324

1362.5975

1976.9157

3032.2901

1. +PASEF(1545.9653), 10.0eV, 1718.3-1726.3s, 1/K₀=1.166±(-0.031,+1.000), #20135-20208

0.0

0.5

1.0

1.5

2.0

4x10

Intens.

500 1000 1500 2000 2500 3000 m/z

Guided-PASEF -EXciD efficiently focuses acquisition on
glycopeptide candidates. The rapid CID scan acts as an
acts as an oxonium-ion filter, triggering EXciD only for likely
glycopeptide precursors and achieving ~80% triggering
efficiency (Fig. 4). This avoids spending EXD scans on non-
glycosylated species and maintains a glycopeptide-focused
duty cycle. Compared with DDA-EXciD, which selects
precursors primarily based on intensity, Guided-EXciD
increases glycopeptide-targeted sampling while retaining
paired CID and EXciD information for each precursor. As a
result, Guided-ECciD identified a comparable number of
glycopeptides to DDA-CID while providing 127 additional
ECciD-only identifications (Fig. 5).

Analysis of shared CID/EXciD identifications highlights the
complementary value of electron-based fragmentation.
ECciD and EIciD improved peptide sequence coverage and
extended glycan Y-ion ladders, providing additional
evidence for glycan composition and topology assignment
(Fig. 5). Furthermore, ECciD generated glycan-retaining
backbone fragments supporting glycosite localization.
Together, CID and EXciD provided more complete structural
characterization than either approach alone (Fig. 6).

Hybrid ECciD showed broad performance across precursor
populations (Fig. 7). Identification rates across charge-state
and 1/K₀ distributions were comparable to CID, indicating
that the optimized supplemental CE is effective across
diverse precursor populations while allowing opportunities
for further precursor-specific optimization.

TIMS coupled to OmniTrap enabled the separation of
glycopeptide conformational isomers at the ion mobility
level. Distinct mobility profiles and fragmentation patterns
were observed for α2,3- and α2,6-linked glycopeptides,
demonstrating the value of combining ion mobility
separation with ECciD for isomer discrimination (Fig. 8).
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	Folie 1: Guided glycopeptide characterization via hybrid collision- and trapped electron-based (t-EXD) dissociation strategies

