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The Next Big Thing in Tumor Therapeutics
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« More than 200 bispecific antibodies (bsAbs) are currently in
clinical development.
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or already approved.
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Physical and Chemical Challenges of Multispecific Abs (msAbs)
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Investigating Self-Association: Mass Spec as a Versatile Tool
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Investigating Self-Association: Mass Spec as a Versatile Tool
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Understanding Self-Association Mechanism in the Pipeline
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Using a Cross-Linking Reagent to Understand Aggregation
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Using a Cross-Linking Reagent to Understand Aggregation
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Preparation of DSSO-Cross Linked Samples
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Native SEC-MS with Post-Column Denaturation (hSEC-PCD-MS)

Column

Mobile Phase A

Mobile Phase B
Denaturation solution
Gradient

Flow rate

Column Temp
Injection amount

UV detection

waste

Waters Acquity Protein BEH SEC 4.6x300 mm

300 mM Ammonium Acetate

60% ACN, 4% Formic Acid
Isocratic over 30 min

0.2 mL/min

20 °C

0.2 mL/min

J Mass Spec

UHMR

SEC column UV flow cell

10 pg
280 nm

0.2 mL/min Denaturation Solution
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Using nSEC-PCD-MS to Investigate Protein Cross-Linking

Control
No DSSO

msAb
With DSSO

€9 MERCK

Direct Injection

\ 4

Intensity

Intensity

Total lon Chromatograms

Monomer
100 No DSSO
80 -
507 Dimer
] |
] 12.63 I
404 ﬂ '1785 l|‘
) 1291 14.47
- |
20 12.33 1\ | h
1 [ 13.26 14.78
ol | B B.87 568 10,65 1168 )/ ™ 1945 4500 1688 1730 478
100 With DSSO
80
60 - Monomer
] 1421
1 : gl 1450
401 Dimer g
] 12.79 J’f '
20 12,39 13.10 1488
] 10.02 1088 mﬂ' “"‘(:354 L
]| a1 893 850 L it 1522 1607 1677 17.45 418
n- Tl e R P S Y PSS TR M
™7 * "% 7T 7T 7T T T T
g 10 11 12 13 14 15 16 17

RT

12



Intensity

Intensity

A Closer Look at Dimer Peak following nSEC-PCD-MS
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Dimers in the control sample were denatured into monomers whereas the dimers present in the cross-linked

sample stay intact.

03 MERCK « A mass shift of 3600 Da at the expected dimer mass may correspond to DSSO cross-linked msAbs.
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A Closer Look at Monomer Peak following nSEC-PCD-MS
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« The monomer mass in the cross-linked sample shows a notable mass shift of ~2000Da compared to the non-cross

linked which may indicate the presence of various dead-end species.
« Westill observed the presence of cross-linked peptide at higher masses.

€9 MERCK

14




Cross Linking Identification at the Peptide Level
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Confirming Cross-Linking Identity by MS/MS
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Digging Into Molecule Geometry Using Computational Modeling

Intra-molecule cross-linking Inter-molecule cross-linking
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Both K1and K2 are:
Ca-Ca distance between K1and K2 in the monomer is 1. Fully solyent exposed .
about 30 A 2. On the tips of the predicted CDR loops

The msAb is too large for K1and K2 to form an intra-
protein covalent bond
€9 MERCK .

> Inter-protein cross-linking plausible if loops face each other.



Digging Into Molecule Geometry Using Computation Modeling
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Using HDX-MS Workflow as a Confirmation Tool
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Concentration-Dependent Uptake Changes: HDX Heat Map
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Summary and Conclusions

« nSEC-PCD-MS highlighted that cross linking of the msAb using DSSO was effective.

« Using an overnight enzymatic digestion and EThcD ionization, we revealed many cross-linked peptides, the
primary one being Domain 1residues K1and K2.

« Computational chemistry confirmed that the molecular geometry enables interactions between K1and K2
residues from two distinct molecules.

» Additionally, HDX confirmed that the region around K1 and K2 show deuterium uptake, pointing to these
residues as cross-linking hot spots.

msAbs domains

€9 MERCK
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