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Figure 1. Preparation of NIST mAb into LC, Fd and Fc/2 Subunits Suitable for “Middle Down” LC/MS?
and LC/MS® Analyses.

Figured 9. Averaged MS/ETD/MS/IIPT Spectrum of Targeted Fd Precursor lon Obtained in LC-MS3
Experiment #4 A) With m/z Range Chosen to Entire Range of m/z of Product lons. B) 50 Th Window
(Highlighted in Red) With Mostly Lower Charge State (5+ to 7+) Product lons. B) 50 Th Window

Table 1. Description Analyzer MS Selection and Dissociation/Reaction Settings for the “Middle-Down” LC-MS?
Experiments Targeting the Fc/2 (23+), LC (23+) and Fd (24+) Sub Units of the NIST mAb Standard (5 ea.
MS/ETD/MS/IIPT/MS, 2 ea. MS/CID/MS/IIPT/MS and 2 ea. MS/HCD/MS/IIPT/MS).

Figure 4. Example MS/ETD/MS Spectrum of the Targeted Fd Precursor lon. A) Full Vertical
Scale: lllustrating the 5 ea. MS3 IIPT Precursor lon m/z Selection Windows for the 5 Targeted
MS/ETD/MS/IIPT/MS Analyses. B) 20xExpanded Vertical Scale: lllustrating the m/z Distribution

ABSTRACT

This is a preliminary investigation of utilizing ion-ion proton transfer reactions (IIPT) subsequent to the different
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NIST mAb Reference Standard

of ETD and ETnoD Product ions.

(Highlighted in Blue) With Mostly Higher Charge State (8+ to 10+) Product lons.
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LC Separations: A Thermo Scientific™ UltiMate™ 3000 HPLC system was used for all separations (Solvent \ 1Ak [Tk PIR]E]E]QLY NLS]T YIR V]V]s VIL]T Vv L HIQ 1TIKLVIELIIKIRLT V]AlA PLSLVLFLILF LP P sIplelQ LIk subsequent IIPT of selected m/z windows as was done in the ETD experiments.
A: Water with 0.1% Formic Acid (v/v); Solvent B: Acetonitrile with 0.1% Formic Acid (v/v); flow rate: 1.5ul/min: 0. I B I B I B B e

Column 25 cm %100 pm ID RP-4H; Sample load: 100 ng). The LC column was deliberately overloaded to
increase analyte signal abundance and extend the time for acquisition of MS? and MS3 spectra.

MS Instrumentation and Methods: Targeted LC-MS experiments were performed using a modified Thermo
Scientific™ Orbitrap Fusion Lumos™ Tribrid™ MS with ETD capability. A second reagent inlet was added to
the ETD source so that the IIPT reagent, perfluoroperhydrophenanthrene (623 m/z, C,,F,,), as well as the
standard ETD reagent, flouranthene, (m/z 202, C,¢H,, ) could be introduced simultaneously. The reaction q
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Figure 3. Averaged MS Spectra Showing the Precursor lon Charge States and m/z Selection Window
Width of the NIST mAb GOF Isoform LC, Fd and Fc Subunits Selected for MS? and MS? Analyses.
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See Figures 1-3 and Table 1 for scheduling and definitions of the MS? scans and overall LC-MS3
experiments.

Data Analysis: All LC-MS3 spectra in each time window for the three mAb subunits were averaged in Thermo
Scientific™ QualBrowser™ software and single (averaged) spectra were generated. These averaged LC-MS
raw files were processed through Thermo Scientific™ BioPharma Finder™ 3.0 software and the MS? spectra
were automatically m/z to mass “deconvoluted” using the Xtract algorithm. The signal-to-noise ratio (SNR)
threshold for fragment peak picking was set to 3. The resulting neutral monoistopoic mass peak lists MS3 were
exported to Excel where the mass lists (5 for ETD and 2 for CID and HCD) for each subunit where summed,
then fed to ProSight Lite software (the mass tolerance of fragment ions:10 ppm) to produce sequence
coverage maps. To account for the possibility that Xtract may error in monoisotopic mass assignments by
exactly £1 Da for very large and low signal-to-noise isotopic peak clusters, mass lists shifted by £1 Da were, in
certain instances, summed into the aggregate mass lists and re-searched.
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Figure 6. Sequence Coverage Map NIST mAb Fd Subunit from the Collective Product lon

Mass List From Experiments 1-5 (LC- MS/ETD/MS/IIPT/MS Analyses).
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Masses Exactly +1 Da and -1 Da from the Masses Obtained by m/z to Mass “Deconvolution”
of the Averaged Spectra Were Included in the Search.
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