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Top-down sequencing of bispecific antibodies
by electron capture dissociation on a timsOmni platform
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Structural collapse (1Tus - 1s)

Collision-driven tautomerism

Introduction

 The ability of bispecific antibodies (bsAbs) to simultaneously bind two

different antigens or two different epitopes on the same antigen makes
them highly effective therapeutic agents.
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2-Mercaptoethylamine, 2-MEA, cleaves the IgG’s hinge-region disulfide bonds without affecting antigen-binding function

bsAbs are ideally characterized by top-down MS" electron capture
dissociation as it can preserve their sequence integrity, explore disulfide
connectivity, and map posttranslational modifications.

Positive charge localization and disulfide bridges focus fragment
formation to the bsAbs functional hypervariable regions, especially the
Complementarity-Determining Region 3 of the light and heavy chains.
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Methods

F(ab’), and Fabs, ~100 / ~50 kDa fragments containing the bsAbs’
hypervariable regions selectively binding to antigens, were produced by
enzymatic digestion using the hinge directed proteases IdeS and IgdE.

Electrosprayed F(ab’), with charge states spanning the 50* to 20* range
were mass selected, trapped in the Omnitrap™, before being
fragmented by ECD and detected.

The results were processed using DataAnalysis™, OmniScape™, and
custom-made analysis tools.

Instrumentation

Schematic of a Bruker timsOmni™ IMS Q-Omnitrap™-ToF mass
spectrometer. The Omnitrap cell with its electron gun is highlighted.
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MS1 spectrum of LAC49 bsAb digest by IdeS ( O species selected for ECD)
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ECD ion sequence ladders of LAC49 bsAb’s and mAb’s F(ab’),’s and Fabs wo O-glycan

Easy-to-read ion sequence ladders (E2RISL) generated by the timsOmni, enable direct comparison of

the bsAb ECD spectrum with those generated for the subunits, thereby nicely facilitating interpretation.
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Easy-to-read ECD fragment ion ladders of LAC49’s AR3C Fab

AR3C Fab’s LC (top) & HC (flipped) CDR3, FR4, CR fragments’ assignments.
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Easy-to-read ECD fragment ion ladders of LAC49’s AR4A Fab

Sequence map of the ECD fragmentation of the reduced AR4A Fd (LC)
carrying an O-glycan likely on S6.
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Conclusions

The timsOmni delivers high quality top-down fragmentation spectra
facilitating processing by enabling visual comparison and interpretation.

Using ECD on the timsOmni, some of the current top-down limitations in
terms of sequence coverage for >25kDa proteins can be overcome, e.g.
disentanglement of the fragments of a 100 kDa bsAb’s proteoform to
unambiguously identify and localize posttranslational modifications.

In short, sample processing with the timsOmni enables characterizing
proteoform heterogeneity as well as monitoring modifications and
mutations occurring during production and storage.

Use collision-induced unfolding on the timsOmni

Future work

to populate

conformers prior to their fragmentation: MS3 workflow.

Perform

ion

mobility separation before mass selection and

fragmentation in the Omnitrap to untangle proteoforms.
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