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Enabling Greater Capability in the Characterization
of Biomolecules with the Incorporation of Novel

Off-Axis StepWave lon Transfer Optics in the

High Resolution SYNAPT G2-S System

GOAL

To demonstrate that the sensitivity benefits of
the off-axis StepWave™ ion transfer technology
in the SYNAPT® G2-S provides organizations
with the extended capability for intact
biotherapeutic characterization.

BACKGROUND

Analytical solutions that are able to
provide more detailed characterization
about a biomolecule (destined to become

a biotherapeutic) have always been sought
after by the biopharmaceutical industry.
The incorporation of StepWave into a high-
performance SYNAPT G2 High Defintion
Mass Spectrometry™ System is another key
step forward in achieving more detailed
characterization of such molecules.

SYNAPT G2-S is equipped with a larger ion
sampling orifice, an enhanced vacuum pumping
configuration, and revolutionary StepWave
jon transfer optics. This groundbreaking dual-
T-Wave™ off-axis design transfers ions from
the ion source to the quadrupole MS analyzer
with the highest possible efficiency, and at the
same time, ensures that undesirable neutral
contaminants are actively filtered out.

This dramatically increases MS ion intensities
while minimizing background noise —
significantly improving detection limits

and the repeatability of quantitative assays.

Dig deeper into the character
of biomolecules with UPLC and
StepWave Technology in the
SYNAPT G2-5 System.
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Figure 1. Electrospray positive, MS spectral data showing enhanced data quality of the for
an intact mAb enabled by StepWave Technology. The three charge states shown illustrate
the better defined minor glycoforms (GO/GOF) in the spectrum from SYNAPT G2-S.

This technology brief describes the performance characteristics of the
UPLC®/SYNAPT G2-S System for intact mass analysis of a therapeutic
monoclonal antibody and its subunit (the light chain). The data will

demonstrate the superior MS sensitivity and resolution that SYNAPT G2-S

offers for a rapid, in-depth characterization of proteins.

THE SCIENCE OF WHAT'S POSSIBLE."
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THE SOLUTION

An experiment was performed to determine

the effect of incorporating StepWave ion optics
technology on the spectral data obtained when
performing the intact mass analysis of an intact
IgG1 monoclonal antibody (mAb), Trastuzumab.
Data presented in Figure 1 were obtained during
back-to-back experiments performed using two
HDMS™-enabled SYNAPT instruments, one of which
utilized StepWave ion transfer optics (top). The
UPLC/MS analysis of 1.0 pg intact Trastuzumab was
acquired in the sensitivity mode of each SYNAPT
instrument. Under equal sample loading, low
abundance, minor glycoforms of the mAb molecule
are better defined in the spectrum from the SYNAPT
G2-S instrument (with StepWave), thus providing
more comprehensive data about the glycoform
distribution in this batch of therpeutic protein.

Increasing ion currents entering the SYNAPT G2-S
mass spectrometer enables high quality spectra to
be acquired with less sample consumption. Parallel
LC/MS analyses for intact Trastuzumab were
undertaken with the SYNAPT G2-S (shown in

Figure 2, top) and SYNAPT G2 (shown in Figure 2,
bottom). Similar spectra were generated by the two
instruments, even though 10-fold less material was
loaded on column for the SYNAPT G2-S System,
thus demonstrating the increased sensitivity of the
instrument enabled with StepWave technology.

The SYNAPT G2-S is capable of achieving isotopic
resolution of proteins with a size of 30 kDa and
yielding low ppm mass accuracy results under
routine LC/MS conditions. The clearly defined
isotopic pattern of the 25 kDa Trastuzumab light
chain subunit enables isotopic models to be applied
for the detection of lower mass modifications, thus
providing sensitive characterization with greater
structural detail from the intact protein analysis.
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Figure 2. Summed spectra showing that data generated from the SYNAPT G2-S (x10 dilution)
is equivalent to that from the SYNAPT GZ (no dilution).
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Figure 3. The isotopic distribution for the light chain (25 kDa) of a monoclonal IgG molecule
with SYNAPT G2-S.

SUMMARY
m The SYNAPT G2-S has enabled high resolution LC/MS analysis of proteins

with the ability to see finer structural details than previously possible.

In this study, the performances of SYNAPT G2-S to directly analyze an intact
recombinant IgG (MW~148 kDa) and its subunit light chains (~24 KDa) are
demonstrated. The data show that the SYNAPT G2-S enables the analysis of
a protein as large as an lgG with enhanced sensitivity to discriminate a minor
glycoform in the glycosylation profiles.

The ability to better detect minor isoforms of intact protein species provides
the scientist with an increased awareness of changes in cell culture or
molecular degradation that can affect biotherapeutic efficacy. This extra
information enables the scientist to react quickly to such circumstances with

a view to shortening the time to deliver therapeutic treatments to market.
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