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BACKGROUND d STuUDY DESIGN

ANTIBODY-DRUG CONJUGATE SPECTROSCOPY MASS SPECTROMETRY STRUCTURE
The efficacy of biopharmaceuticals, such as monoclonal antibody-drug conjugates (ADC), is
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manufacturing, and this is traditionally monitored using spectroscopic techniques. Such <
methods monitor important aspects of protein structure but offer limited resolution regarding

the exact sites of structural change. At the same time, mass spectrometry (MS)-based methods

are gaining ground in the pharmaceutical industry because they allow peptides indicative of DARA
structural integrity to be detected with shotgun or bottom-up proteomics workflows in a single I
chromatographic run, and thus localize structural changes with increased accuracy. In this work,

we set out to evaluate the complementarity of limited proteolysis-MS (LiP) and hydrogen- $f‘”ot'gmrg;]c‘;r£§2:ignp‘czi Sscetcri(‘:ssc‘(’)"ith different drug-to-antibody ratio were compared using Intrinsic
deuterium exchange-MS (HDX) for the analysis of protein higher-order structure (HOS) in a Lig_pMSpwas verformed usinpg WO diffZZent oroteolytic enzymes

biopharmaceutical setup. To increase resolution of conformational changes HDX-MS was used
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METHODS

HDX-MS workflow LiP-MS workflow

Purified native protein

Quenching / Denaturation-reduction/  Cooled and fast UPLC peptide

Pepsin digestion separation followed by MS
Thermo Vanquish LC and QExactive Plus

LiP with trypsin or chymotrypsin
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RESULTS
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U A dual enzyme LiP-MS approach revealed
regions in CL and CH1 domains that have
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upon drug conjugation. These regions are

HDX MS showed very precisely regions that have undergone conformational changes upon linker-drug conjugation, as compared to the non-conjugated located near the conjugation sites.
species, DARO. The differences in solvent exposure between the different DAR species were small, but the acquired spatiotemporal deuterium uptake
allowed us to locate precisely the affected sites in VL, CL, CH1 and CH2 domains with near amino acid resolution.
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Both HDX and LiP-MS indicated the
same structural changes in the CL
and CH1 domains as a result of the
drug conjugation.

CONCLUSION

MS-based assays confirm minor structural changes resulting from drug conjugation and locate the exact sites in CH1 and CL domains
The choice of structural MS-method depends on the purpose of the investigation.

Both spectroscopic and MS-based methods are sensitive enough to detect subtle changes in protein HOS but they differ greatly in
resolution and specificity.
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