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Introduction

Methods

Fig. 1 Left: New hardware design for controlled argon introduction 
into the desolvation region. Right: Comparison of activation 
energies applied to Proteasome 20S (~720kDa, 28 subunits) ions,
with and without argon addition.

▪ Glycoproteomics

Advances in mass spectrometry increasingly focus on

versatile platforms that efficiently address diverse

analytical needs. Here, we report methodological and

hardware developments for the timsOmni MS

platform, including integrated separation and

automation technologies to address sample

complexity. These advances enable applications in

glycoproteomics, cyclic peptide analysis, top-down

(TD) workflows, and native MS of protein complexes,

while enhancing electron-based fragmentation and

the dissociation of large protein complexes through

the use of heavier collision gases.

A new design enables controlled introduction of argon

at the exit of the tims analyzer that allows injecting

ions in the desolvation/activation area (Funnel 2) with

higher kinetic energy. This improves both desolvation

efficiency and ion transmission of high-mass ions

(Fig. 1)

All 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.
.

The A2G2S2 glycopeptide standard was

electrosprayed offline at 300 nL/min using the

CaptiveSpray Ultra 2 ionization source. The

Proteasome 20S complex was buffer-exchanged into

150 mM NH₄Ac at a concentration of 5 µM and

electrosprayed offline using the NEOS source with

Humanix Cellomics metal-coated open-type emitters.

On-line desalting of intact protein samples introduced

into the timsOmni mass spectrometer was performed

using the SampleStream platform coupled to the

Apollo II ESI source. Glycopeptide and native top-

down mass spectra were analyzed using OmniScape

software.

Figure 3a shows the annotated ECciD spectrum of the A2G2S2 glycopeptide. Optimization of electron and

collision energies generates A- and X-type fragments enabling characterization of not only glycan composition but

also its topology and structure. New tuning of the electron source reduces the reaction time to <10ms resulting in

a total processing cycle of ~30ms and a PASEF-EXD scan rate of ~33Hz (Fig. 3b & 3c).

▪ Native Top-Down MSn workflows

▪ Online desalting with SampleStream and multi-modal protein fragmentation

The SampleStream platform (IPT), coupled to the

timsOmni and operated through HyStar, enables

automated workflows with rapid online buffer

exchange and desalting. This approach

significantly improves the signal-to-noise ratio

(S/N), resulting in high protein sequence

coverageafter multimodal MSn fragmentation

Fig. 2 Overview of the timsOmni instrument architecture and supported acquisition workflows.

Fig. 5 (a) Schematic of the SampleStream online buffer-exchange workflow. (b) Elution profiles from a single SampleStream injection at
different flow rates. (c),(d) Multimodal fragmentation (EXD & CID) increases sequence coverarage for industrial protease to 92.6%.

Results

Fig. 3 (a) Annotated MS2 ECciD spectrum of a standard glycopeptide acquired at 0 eV electron energy and 20 eV collision energy. (b)
Schematic of the Omnitrap ion processing cycle during PASEF-EXD acquisition. (c) ECD and EID efficiencies as a function of reaction time
under standard (0mA) and filament-boost (40mA) conditions.
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Fig. 4 Schematic of top-down workflows for the
characterization of the Proteasome 20S complex under
native conditions.
(A) MS2 workflow involving desolvation in Ar/N2 gas in
Funnel 2 followed by cCID fragmentation in the Omnitrap.
Fragment ion trapping efficiency is optimized for low- or
high- m/z by adjusting the RF frequency. The
corresponding spectrum is shown in the blue frame
above.
(B) MS3 workflow initiated by isCID fragmentation,
followed by quadrupole selection of the released
subunits and ion accumulation in the Omnitrap, and
subsequent MS3 ECD or ECciD fragmentation. 94.3%
sequence coverage is achieved for the A7 subunit.
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