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Deconvolution in the Structural Analysis of mAbs / ADCs
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Intact Mass Measurements of mAbs: Low-Resolution Workflow ="
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Untargeted deconvolution (including sliding windows) is the conventional approach



Intact Mass Measurements of mAbs: Low-Resolution Workflow Pt
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Can targeted deconvolution complement or replace the untargeted approach?



I\/Iiddle—Up of mAbs Subunits: High/Low-Resolution Workflow
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Targeted deconvolution assumes simulation of mass spectra: using what approach?




FTMS Data Simulation Approaches
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Nagornov et al.: Small proteins: JASMS 2020, 31, 1927-1942; Large proteins: JASMS 2022, 33, 1113—-1125



Profile Library Simulations for mAbs: Low Resolution

* Automatically determine FTMS instrument model and settings from metadata

« Specify a database of target compounds (from small molecules to proteins)
« Suggest adducts, modifications, charge carriers, and charge states SIMULATE

Light chain #2:
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-Implementation example: Peak-by-Peak BioPharma (Spectroswiss) -
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Correlate Experimental and Simulated Data: Low-Res

Isotopic envelopes are compared for each charge state (no deconvolution, similarity)

« Charge state distributions are used to filter out the false positives
« Selected lon Current (SIC) chromatograms show proteoform-specific elution periods
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Implementation example: Peak-by-Peak BioPharma (Spectroswiss) R
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Targeted & Untargeted Deconvolution
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Drug-to Antibody Ratios (DARs) for Antibody Drug Conjugates (ADCs)

DAR: 3.6 via SIC peak areas of

Proteoform-level SICs SiLu mAb ADC (Sigma) GOF/GOF. GOR/GIFE. GAF/GAE

DAR reported: 4.0 +/- 0.8
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Targeted approach eliminates the need to perform a sliding window-based deconvolution



Profile Library Simulations for Subunits: High-Res

» Isotopically resolved envelopes

Light chain #2:

DIQMTQSPSSLSASVG
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WYQQKPGKAPKLLIYS
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IgG1
mAb type:
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Enzyme type:
Clear maps
Fd'#2: H1741 C1126 N201 0350 59, 25367.51741 Da
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TI SADTSKNTAYLQMN
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Fc/2 #2: H1648 C1066 N282 0322 57, 23775.92953 Da
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Implementation example: Peak-by-Peak BioPharma (Spectroswiss)
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SIMULATE

QExactive HF, R = 240k @ 200 m/z
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Correlate Experimental and Simulated Data: High-Res

« Analysis of ~25 kDa mAb light chains (incomplete S-S bond reduction)
ok
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Implementation example: Peak-by-Peak BioPharma (Spectroswiss)
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Targeted & Untargeted Deconvolution: High Resolution

« Untargeted deconvolution of the isotopically-resolved MS data: FLASHDeconv, Hardklor, ...
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Targeted Deconvolution: High Resolution & Low Abundance P2

proteoform mixture (5 - 50 kDa)
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Conclusions & Outlook
« Targeted deconvolution based on FTMS time-domain transient modelling: a new tool
« The developed approach is succesfully benchmarked for biopharma applications
* An easy to understand approach, facile manual curation, and suitable for automation
« Approach appears useful for intact, subunit, and peptide level analysis of mAbs/ADC
» High speed of calculations: computationally-efficient python-based implementation
» Accuracy of isotopic envelopes modelling importance: do we need transients?
« Targeted and untargeted deconvolution: solo or duet?
« Other MS application areas: analysis of proteoform mixtures, metabolomics, imaging

« Other MS/MS application areas: targeted bottom-up, middle-down, top-down

Powerful computational approaches & resources create new opportunities in MS
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