Characterization of Antibody Subunits Using BPV Flex
Software 1.0.1
Analysis of IdeS subunits of NISTmAb using the
SCIEX X500B QTOF System and BPV Flex software
1.0.1

SCIEX X500B QTOF system

Zoe Zhang2, Sean McCarthy1
1
SCIEX Framingham, MA (USA), 2SCIEX Redwood
City, CA USA
Analysis of therapeutic monoclonal antibody subunits is a
common workflow to characterize molecular heterogeneity.
Compared to orthogonal assays, such as intact mass and
peptide mapping, subunit analyses provide greater detail than
intact studies while avoiding significant sample preparation
overhead associated with peptide mapping. In particular, studies
leveraging immunoglobulin-degrading enzyme from
Streptococcus (IdeS) enable further localization of modifications
due to the specificity of digestion and size of resulting fragments.
While the ability to localize modifications within a molecule is
reduced compared to peptide level studies, modifications are
easily localized to specific subunits which can inform
understanding of their impact for ongoing studies focused on
structure/function relationships.
Recently there has been interest in the collection and processing
of data for IdeS subunits where spectra for each component are
isotopically resolved. The SCIEX X500B QTOF system enables
the collection of isotopically resolved data for IdeS subunits with
high mass accuracy and high reproducibility. Coupled with the
ease of use of SCIEX OS software for data acquisition and BPV
Flex software 1.0.1 software for data processing SCIEX offers a

comprehensive solution for protein subunit analysis. Presented
in this technical note is the use of the SCIEX X500B QTOF
System and BPV Flex software 1.0.1 for confirmation of antibody
subunits generated by digestion with IdeS.

Key Features of X500B QTOF system and
BPV Flex software 1.0.1
• High resolution mass spectrometer for a wide range of
biopharmaceutical applications
• Easy to use data processing with definable target masses
• High throughput processing and comparison of results
• Compact benchtop footprint reduces laboratory space
requirements
• Easy to use hardware and software accessible for a wide
range of users

Figure 1. Comparison of theoretical and experimental reconstructed light chain spectra from IdeS digested NIST antibody.
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Methods
Sample Preparation: IdeS reduced NISTmAb was first digested
with IdeS protease (Cat V7511, Promega) following the protocol
from Promega. Briefly, 1 unit of IdeS protease was incubated
with 1 µg of IgG at 37°C for 1h in PBS. The resultant sample was
further reduced with TCEP using the above protocol. 5 µl
samples were subjected to LC-MS analysis.

Table 2. MS Parameters
Parameter

Setting

D

Scan Mode

Positive

x

GS1

50

x

Chromatography: Separation was accomplished using a
Shimadzu EXION LC system fitted with an Agilent PLRP-S
column (2.1mm X 50mm, 300Å, 5µm) at 80°C using the gradient
shown in Table 1. Mobile phase A was 0.1% formic acid in water
and mobile phase B was 0.1% formic acid in acetonitrile.

GS2

50

x

Curtain Gas

35

x

Temperature

400°C

Ion Spray Voltage

5000 V

Mass Spectrometry: A SCIEX X500B QTOF system with a
TwinSpray Ion source was used for data acquisition. Data was
acquired using TOF-MS mode with intact protein mode (IPM)
turned off. MS instrument conditions are listed in Table 2.

Time Bins to Sum

6

Accumulation Time (ms)

0.5 sec

TOF Start Mas (Da)

400

TOF Stop Mas (Da)

3000

Declustering Potential

150.0

Collision Energy

10

Data Processing: Data were processed using BPV Flex software
1.0.1.

x

Table 1. LC Gradient Conditions
%A

%B

Flow Rate
ml/min

D

Initial

75

25

0.25

x

3.0

75

25

0.25

x

9.0

10

90

0.25

x

11.4

10

90

0.25

x

11.5

75

25

0.25

17.0

75

25

0.25

Time (min

Table 3. Reconstruction Parameters
Parameter

Setting

Start Mass

Automatically determined
based on defined target
masses

x

Stop Mass

Automatically determined
based on defined target
masses

x

Step Mass

0.05 Da

x

Input Spectrum Isotope Resolution

30000

x

x
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Results and Discussion
IdeS digestion and reduction of a therapeutic monoclonal
antibodies results in three equivalent mass fragments which
correspond to the Fc/2, light chain, and Fd fragments. This
digestion strategy has gained popularity since it was first
reported for use on therapeutic monoclonal antibodies.1 In
particular, IdeS digestion reduces sample complexity compared
to intact mass measurement and reduces the complexity of
sample preparation and data interpretation frequently associated
with peptide mapping experiments.
Following data collection using the method described, data were
processed using the protein workflow in BPV Flex software 1.0.1
using target masses. The mass for each expected component
was defined using accurate mass based on the elemental
composition of the target sequences. In addition, modifications
can be defined separately and assigned to each mass if desired
to increase the search space, Figure 2.
The processed data is summarized in an interactive interface
that enables adjustment of processing parameters and review of
raw and processed data. To expedite review each panel may
rearranged or completely undocked from the review window.
Undocked panels can be arranged on multiple monitors if
needed.

Figure 2. Definition of target masses and modifications for subunit
analysis search

Figure 3. BPV Flex software 1.0.1 Explore and Optimize window for data review and optimization of processing parameters.
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Figure 4. Identification of additional species and addition of observed masses to the assay.

During review, if additional masses are observed they may be
added to the assay and the data reprocessed. As shown in
Figure 4, a mass was observed on the light chain of the antibody
which has a mass difference of 162 Da. This mass corresponds
to glycation. The observed mass can be added to the assay, or
alternatively glycation may be added as a modification and
applied to any or all defined target masses.
Once the assay is fully defined, the processing parameters and,
target masses and project can be saved for future studies and
comparison. Each analysis is saved independently to expedite
review of sample data. Results from different processing
parameters and analyzed at different times may be opened
simultaneously to eliminate the need to reprocess data.

Conclusions
• The X500B QTOF system generates high quality and high
mass accuracy protein subunit data
• BPV Flex software 1.0.1 enables flexible data processing for
protein subunit data to track known components and identify
new species
• Assay parameters are easily applied to future studies and
results may be opened over a range of studies for direct
comparison of results

References
1. An, Y., Zhang, Y., Mueller, H.-M., Shameem, M., Chen, X.,
A New Tool for Monoclonal Antibody Analysis. mAbs. 2014;6(4)
:879-893. doi: 10.4161/mabs.28762.

For Research Use Only. Not for use in Diagnostic Procedures. Trademarks and/or registered trademarks mentioned herein are the property of AB Sciex Pte. Ltd., or their respective
owners, in the United States and/or certain other countries.
AB SCIEX™ is being used under license. © 2019 DH Tech. Dev. Pte. Ltd. RUO-MKT-02-10416-A

p4

