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Antibody-Oligonucleotide Conjugate (AOC)

Oligonucleotides — selectively arrest protein production by targeting specific genes
AOCs: Jain et al., J. Clin. Med. 2021  Wagner et al., Bioconj. Chem. 2019

Sample: a trastuzumab-oligonucleotide conjugate with ~7 kDa per payload (size & ionization)
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Nagornov et al., Anal Chem, 2021, 12930



Objective: To Estimate the Drug-to-Antibody Ratio

Drug-to-antibody ratio (DAR) is the average number of drugs conjugated to an antibody
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resolution

Addressing Mass Spectrum Complexity
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The AOC Sample Complexity
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+51 - +54

The AOC_ Sample Complexity *M

+ payload (drugs) + modifications
(4-8 drugs, 1.2 kDa) (16, 32, 44, ... Da)
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Solution: Proteoform Peak Integration
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How to Reduce Resolution to Integrate Proteoforms?

« directly via lower resolution mass spectra — limit of 15k @ m/z 200 (Q Exactive HF)

« via truncation of the time-domain transients, e.g., using an add-on DAQ system
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Proteoform Peak Integration Workflow
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Total ion current (TIC) (xie+06)

Analysis of an Antibody-Crosslinker Conjugate
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Analysis of an Antibody-Crosslinker Conjugate
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Amplitude, a. u. Amplitude, a. u.
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Analysis of an Antibody-Crosslinker Conjugate
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resolution

Analysis of an Intact AOC Sample: Full Elution Peak
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Analysis of an Intact AOC Sample: Sliding Window

Application of a sliding window approach to LC-MS analysis of AOCs

D6 D6 D3
| m
150 kDa D7 | Zn=0 (I, X n)
D4 DAR = —
D8 D2 | ano II’I
. o . . . e e e e e s | — Integrated approach
160000 Mass, Da 200000 160000 Mass, Da 200000 160000 Mass, Da 200000
5) x10° Ay h v
Ea- ‘~ DAR = 5.22
5 3
3,
S VS S 7
T I A Y P WO e -
|9 : : i - T - : — T
2.2 2.6 3|,o 3.4 3.8 4.2 170000 190000 210000

Retention time, min Mass, Da

DARs: Integrated approach (5.22) vs. Sliding window approach (4.55)
Sliding window approach: ADC — Thermo PO72283; mAbs — Eur J Pharm Bopharm 2021 158: 83

What if the AOC sample complexity is reduced?
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Analysis of an Intact AOC Sample: Sliding Window
Application of a sliding window approach to LC-MS analysis of AOCs
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What if the AOC sample complexity is reduced?
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resolution

Analysis of an Antibody Subunit-Drug Conjugate
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Analysis of an Antibody Subunit-Drug Conjugate

Application of a sliding window approach to LC-MS analysis of ADCs
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Conclusions

“resolved” proteoforms 7 integrated proteoforms
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Proteoform peaks can be integrated by significant resolution reduction in Orbitrap FTMS
Proteoform integration shows utility for DAR analysis on complex ADC/AOC samples
Sliding window approach applied to ADC/AOC LC-MS data increases analysis accuracy
Resolution reduction by user-controlled time-domain transient truncation is readily available
Practical implementation: method automatization and optimization; comparison with TOF MS
Other use cases in the analysis of heterogenous samples, different ADC/AOC complexity?

Resolution — Use with Caution! Sometimes Less is More.
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