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The identification of peptides and modified peptides using
PepFinder 2.0 software is based on the comparison of a
simulated and the measured spectrum. The strength of the
implemented algorithm for spectra and especially fragment ion
intensity prediction is displayed in Figure 5 showing the MS/MS
spectrum of the Ilow abundant glycosylated peptide
TKPREEQFN*STFR (*=GO0) identified in the 5 min run with the
typical fragmentation pattern: the two hexonium ions 204
(HexNAc), 366 (Hex-Hex-NAc) and the sequence ladder of the
fragmented glycan attached to the intact peptide.

Goal

Report on the benefits of a fast analytical platform employing
highly efficient chromatographic peptide separations in
combination with fast and high resolution quadrupole Thermo
Scientific™ Orbitrap™ mass spectrometry technology as a tool
for fast peptide mapping of biopharmaceuticals to obtain
analytical information about correct sequence, glycosylation
and post-translational or artificial modification of recombinant
monoclonal antibodies.

Results

Peptide mapping experiments were performed using the
Rituximab digest for assessing the sequence coverage for light
and heavy chain as well as for identification and (relative)
qguantification of a specific set of modifications [1, 2]. a)
oxidation, b) glycosylation and c¢) deamidation. For all five
gradient times from 30 min down to 5 min, a very good
separation was achieved (Figure 3) and resulting sequence
coverages of 100% were obtained from all separation times
both for light and heavy chain, even for the very short gradient ) )

of 5 min. The sequence coverage map (Figure 4) shows the NL_4'1Z;3_0068;C'QMD?
overlap of the different peptides identified in different
intensities and in different lengths due to missed cleavages.

Introduction

Monoclonal antibodies (mAbs) are the major element in the
fastest growing sector of biopharmaceuticals within the pharma
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connectors and flow rates between 0.4 and 1.1 mL/min combined
with the HESI-II source on the mass spectrometer delivers a vey
robust setup allowing for long term stability and reproducibility.
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modifications identified in runs obtained from the different gradient times. In combination with high separation efficiency.
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FIGURE 4. Sequence coverage map of Rituximab heavy (left) and light
chain (right), obtained using the 5 min gradient for peptide separation.

Protein Chain
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Methods

Rituximab_HC N301+A2GOF Good 37.88% 37.11% 38.59% 40.48% 43.12% 2.41%
Rituximab_HC N301+A2G1F Good 42.06% 41.89% 43.42% 43.20% 43.35% 0.75%

sufficient data points per chromatographic peak also for very fast
separations obtained with the Vanquish UHPLC system.

The two drug products Rituximab and Denosumab were Rituximab_HC | N301+A2G2F Good 10.23% 10.17% 9.81% 10.36% 10.05% | 0.21%
denatured for 30 min in 7 M Urea and 50 mM Tris HCL at pH R“”*i”‘a"’—”g :23122:2:’E E Z:‘j; 0.86% : : S * The data presented in this study clearly show the capability to
. . Rituximab_H + air 14% - - - - - . . g . . .
8.00. The samples were reduced with 5 mM DTT for 30 min at ik io | e | mx | e S|gn|f|qantly speed up peptide mapping for mAbs enabling the
37°C, alkylation was performed with 10 mM IAA for 30 min at Rituximab_HC |  N301+M5 Good | 161% | 159% | 166% | 187% | 1.86% | 0.14% analysis of larger numbers of samples due to much reduced
room temperature and the reaCtlon was quenched by addltlon Rituximab_HC [ N301+Unglycos. Good 0.54% 0.90% 0.76% 0.83% 0.97% 0.16% gradlent tlmes
Rituximab_HC G450+Lys Fair 3.57% 3.56% 3.92% 3.40% 3.15% 0.28%

of 10 mM DTT. Pierce™ Trypsin Protease (MS Grade) was
added and digestion allowed to proceed over night at 37°C.
Digests were stopped by addition of TFA to approximately pH
3.00. Thermo Scientific™ Vanquish™ UHPLC system with a 2.1
x 250 mm i.d. Thermo Scientific™ Acclaim™ 120 C18 column
and gradients of water and ACN with 0.1% formic acid each
were used to separate the peptide mixtures. Five different
separation times were applied and compared: 5, 8, 13, 20 and

median 0.19%

Abbreviations

ACN — acetonitrile, DTT - dithiothreitol, FA — formic acid, IAA —iodoacetamide,
mADb — monoclonal Antibody, PTMs — post translational modifications, PWHM —
peak with at half maximum, TFA — trifluoroacetic acid.

Table 1 shows the identification and comparison of a subset of
monitored modifications across the different separation times
applied. The relative abundance of the detected modifications
in the five different methods has a standard deviation of 0.19%
and shows that important information regarding PTMs can
equally and accurately be obtained at all separation times.
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