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center of excellence

Single software platform streamlines operations and
supports powerful mass spectrometry (MS) workflows
Symphogen is an antibody oncology-focused company,
pioneering discovery and early development of highly
differentiated monoclonal antibody (mAb) therapeutics.

To advance these efforts, Symphogen develops validated
analytical liquid chromatography (LC)-MS workflows for
characterizing and monitoring therapeutic proteins. Of
these workflows, native size exclusion chromatography
(SEC)-MS using the Thermo Scientific™ Q Exactive™

mass spectrometer and the Thermo Scientific™ Orbitrap
Exploris™ 480 mass spectrometer have become
indispensable for rapidly obtaining accurate molecular
mass (from MS data) and aggregation information (from
chromatographic separation and UV trace) for mAb lead
selection studies (Figure 1). Both instruments provide
high-resolution accurate-mass (HRAM) data that enables
Symphogen to accurately and confidently characterize
mADbs in their native state.

The challenge to be first to market with urgently needed
therapies means technologies that accelerate and increase
the efficiency of LC-MS workflows are highly desirable.
Thermo Scientific™ Chromeleon™ Chromatography

Data System (CDS) is one such technology. Used by
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Symphogen for over 20 years, the software provides an
easy-to-use, unified platform that streamlines laboratory
operations, including acquisition, processing, review,

and reporting of data obtained from chromatography
instruments and Thermo Scientific™ mass spectrometers.

In addition, seamless data and method transfer with
extensive compliance features facilitates moving candidate
molecules to contract research and contract manufacturing
organizations (CROs and CMOs) for the next phase of drug
development.
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4 x 96-well plates Vanquish Duo UHPLC System

for Tandem LC or LC-MS

Figure 1. SEC-MS workflow for Symphogen’s lead selection studies.
A) Using the Q Exactive Plus mass spectrometer with the BioPharma
option and B) using the Orbitrap Exploris 480 mass spectrometer with
BioPharma option. For each study, 4 x 96 samples are analyzed using
the Tandem LC setup on the Thermo Scientific™ Vanquish™ Duo UHPLC
system. Instrument control, data processing, and reporting are performed
in Chromeleon CDS.

Integrates chromatography and mass spectrometry
With increasing demand for powerful MS workflows,
Chromeleon CDS delivers a single platform solution that
offers control, data acquisition, data processing, and
reporting for Thermo Scientific chromatography and

MS instruments. Continued software development has
extended these capabilities to HRAM instrumentation,
including MS-specific data visualization and compliant
tuning and calibration. For the native SEC-MS workflow,
the software supports intact protein deconvolution (IPD)
data processing, allowing screening and characterization of
intact proteins with increased productivity and confidence.

“To process so many samples, it’s really nice to have a solid
unified platform for acquiring, processing, and reviewing
data, which we have with Chromeleon CDS. When we do
our lead selection studies, the first thing is to determine if our
candidate molecules are aggregating and their identities. We
can do that in a single experiment with native SEC-UV-MS
and Chromeleon software, and it’s a matter of seconds
screening through the results.”

— Dr. Dan Bach Kristensen,
Principal Scientist, Symphogen
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Instrument control and data
processing in Chromeleon CDS

Orbitrap Exploris 480 MS
with BioPharma Option

Two complementary deconvolution algorithms optimized
for isotopically resolved (Xtract) and unresolved data
(ReSpect™) take full advantage of the high-quality HRAM
data produced by Thermo Scientific™ Orbitrap™ mass
spectrometers. MS data processing parameters are saved
as part of the Chromeleon Processing Method, ensuring
traceability and completeness, and creating a template for
future use. In addition, support for HRAM MS instrument
control has enabled Symphogen to seamlessly transfer
their SEC-MS analyses from the Q Exactive instrument to
the Orbitrap Exploris 480 instrument.



“Chromeleon CDS is a very efficient platform for acquiring, processing, and
reviewing data. Despite having a large number of samples, we can quickly review
results comparing the theoretical masses with the measured masses of our lead
candidates. It’s very easy to visually process a lot of samples in a very short time.”

Summary

— Dr. Dan Bach Kristensen.

'Sequence name:

SEC and Intact Mass results fol|Intact Mass Results
Inj. N Injection Name Intact Mass Expected_Mass Delta Mass Delta Mass Delta Mass
Da Da (Abs|Expected-Intact Mass) =5Da Complies/Does not comply
5 |AS5_23480 1473683 1473688 0,50 Complies
6 |ASS_ 23482 1474766 1474773 067 Complies
T ASS 23483 1484074 148408.4 1,05 Complies
8  |AS5_23484 1472642 1472851 0,86 Complies
G  |AS5_23487 1484355 148436, 4 0,76 Complies
10 |ASS 23488 1473976 147397,1 0,54 Complies
11 |AS5_23400 1472518 1472523 1,07 Complies
12 ASS_23491 1473218 1473211 0,68 Complies
13 |AS5 23452 1476554 1476553 0,51 Complies
14 |ASS 23403 1489339 1480349 0,59 Complies
15 ASS 23494 149388,1 149389,5 1,36 Complies
16 |ASS 23406 1481312 1481321 0,95 Complies
17  |AG5S 23499 1481263 1481263 0,03 Complies
18 |AS5 23500 1479273 1479277 0,45 Complies
18 |ASS 23502 147400,9 1474011 0,17 Complies
20 ASS_23503 1479453 1479459 0,63 Complies
21 |AS5_23505 147771,0 147771,7 0,69 Complies
27 |ASS_23507 1504855 150486, 5 1,13 Complies
83 |AS5_23622 1471996 1472003 1,36 Complies
24 |ASS_23624 1476034 1476034 0,08 Complies
B5  |AS5_23625 1473125 1473123 0,31 Complies
86 |ASS_23627 1477394 1477398 0,20 Complies
87 |AS5_23628 1480115 148011,7 0,19 Complies
B8 ASS 23629 147270,6 147271,0 0,41 Complies
89 |AS5_23631 1488113 1488124 1T Complies
80 |AS5_23632 1474552 1474591 0,14 Complies
91 |AS5 23633 148092,8 1482277 134,93 Does not comply
02 |AS5_23836 1471905 147190,9 0,45 Complies
93 ASS_23637 149673,3 149673,6 0,34 Complies
94 |AS5_ 23638 147983,2 1479838 0,43 Complies
05 |ASS_23840 148280,0 142280,3 0,33 Complies
96 ASS_ 23641 148762,0 1487624 0,46 Complies
07 |ASS_23843 1473257 1473273 158 Complies
08 |AS5_23645 1479733 147973.7 0,45 Complies
99 |AS5_23850 1484865 1484864 0,13 Complies
100 |A5S_23656 147931 4 1479316 0,18 Complies
101 ASS_23658 147176,8 147177,3 0,53 Complies
102 |AS5_23661 148348,0 1483482 0,16 Complies ) A . ) ) )
103 |ASS 23863 1474888 147489,0 0,20 Complies Figure 2. Rapid visualization of native
104 |ASS 23665 147308,8 147909.6 0,29 Complies .
105 JAsE 2345 o] T3S Timaa s 7550 5705 DSl SEC-MS results in Chromeleon software,
[ 108 ASS 1479374 1479376 019 Compliss with clear indication of outliers.

Robust HRAM data processing and rapid data review
Symphogen typically analyzes 400 samples per study by
native SEC-MS, generating substantial amounts of data
that must be efficiently processed and reviewed to confirm
identity and to check for mAb aggregation. According to

Dr. Dan Bach Kristensen, Principal Scientist at Symphogen,
“We need a system that’s robust and efficient not only for
acquiring data, but also for processing data, which can

be time-consuming with MS.” Chromeleon CDS provides

a single software workflow to view and report identity
confirmation and aggregation. Once data are acquired,

the software automatically compares the theoretical mass
entered by the user with the experimentally determined
mass and presents the results in an easy-to-visualize format
(Figure 2). This data visualization approach makes it very
easy to review numerous samples in a matter of seconds.

Seamless method transfer to contract organizations
using the same CDS

GMP production of material for clinical trials is performed
by CROs and CMOs. Transferring biopharmaceutical
methods between systems in the same lab, between

labs, or to an external partner lab can be challenging.
Symphogen’s CMO also uses Chromeleon software,
allowing for seamless exchange of data and methods.
Said Trine Meiborg Sloth, Senior Technician, Analytics

and Formulation at Symphogen, “We can send the entire
sequence with the instrument methods and data, and the
CMO can easily open them.” The software packages up
the data, methods and associated files, such as the report
template and creates a CMBKX file, which can be directly
imported back into the software. Because only Chromeleon
CDS recognizes the CMBX file, the package is secure.



of that.”

Full connectivity for all laboratory operations with
one CDS

Chromeleon software addresses analyses of hundreds of
samples throughout Symphogen’s operations, not only in
the MS lab, but also in the chromatography lab where it’s
used as the platform for acquiring and processing LC-UV
instrument data. In addition, data from other instruments
such as Beckman™ capillary electrophoresis (CE) and
ProteinSimple® iCE™ systems are imported and managed
in the software. Standardizing on a single platform offers
considerable efficiency gains, including reduced training
effort and implementation time, and centralized access

to data and results from any location using client/server
architecture. Enterprise deployment makes it easy for staff
to review and approve data remotely, without interrupting
work at the lab bench. For this reason, Symphogen plans
to move their MS system control to the enterprise setup,
which will allow them to take full advantage of the benefits
it can provide.

“Using the enterprise version for all the instruments makes
remote reviewing and approving easier. There are 23 users of
our enterprise installation and our MS systems will be a part

— Trine Meiborg Sloth,

Senior Technician, Analytics and Formulation, Symphogen

Simplified processes with predefined templates and
customized reporting

Designed with scientists and technicians in mind, the
software delivers customizable method templates that
simplify repetitive tasks, reduce errors and help labs to
achieve more ‘right first-time’ analyses. Its workflows
deliver ease-of-use, comprehensive instrument control,
automated data analysis, and flexible reporting to provide
useful insights into data.

According to Trine Meiborg Sloth, “In our HPLC lab, we
have created our own sequence template for Symphogen’s
projects and associated analytical methods. They contain
the predefined known sample information and all the
instrument and processing methods together with the report
template. When analyzing daily samples, we just choose
the sequence template for the analysis and copy it into the
defined folder path. We have also created custom fields,

so we only have to type in the sample concentration and
unknown sample information and then we are ready to go.”

CM Acceptance criteria FIO: RSD% <=2.0% FIO: RSD% <=2.0% 92.0 % - 95.0 % FIO: RSD% <= 2.0% Delta <=5 Da
|4
Ne. |Injection Name Result_Accept_Reject Retention Rel.Area Rel.Area Group Area Intensity Mass Expected Mass | ABS Defta Mass | Delta Mass
min % Yo mAUmin counts miz miz mfz YES f MO
UV VIS 1 UV VIS 1 UV _vIS_1 UV _VIS_1
Manomer HIIYAY Ilanomer Da
4 |ac713 ssT# Accept 3 595 205 2623 6a7E244 486233 4862 22 YES
23 QAc713 ) Accept 3 532 4. 08 2 697 4126602 48623 2 4862 21 YES
155 QAc713 Accept 3 8 5392 2 767 5115715 48622 6 4862 5 YES
0 Q0713 iid Accept 3 9 15391 2 705 3802755 48622 9 4862 8 YES
7 [QCF13 5 Accept 3 2 i3 96 12 346 1404024 48622 2 4862 1 YES
2 [QCF13 Accept 3 3 7 2,681 9111762 48622 .4 4862 3 YES
58 |QCF13 7 Accept 3 3 7 2,521 9012272 486223 4862 2 YES
3 [QC713 Accept 3 532 2 484 4323716 48622 2 4862 1 YES
203 |QCF13 Accept 3 592 25612 SEI95100 486220 4862 9 YES
234 |QCF13 1} Accept 3 592 2 661 12288847 48622 3 4862 2 YES
260 |QCT13 1 Accept 387 5 12 2613 13646196 48622 2 4862 1 YES
285 |QCT13 2 Accept 387 5 18 2610 10852205 486223 4862 2 YES
311 |Qc7i13 3 Accept 3.87 5 20 12,554 E54012 48622.0 4862 0.8 YES
33 |QC713 S51#14 Accept 367 5 10 2615 14367716 486317 4862 i YES
362 |QCF13 S5T#IS Accept 387 567 33 2 607 B7743 48622 1 4862 10 YES
387 |QCF13 _SET#IE Accept 387 576 24 2613 97251 48622 2 4862 11 YES
@3 |OCF13 SET#7 Accept 387 564 36 2620 11714363 486221 4862 10 YES
Average 3865 5898 4102 2679
RSD% 0.04 217 0.14 0.31
Criteria Fullfilled {Yes/No) (VES) (NO) YES (VES) YES
All Criteria Fulfilled YES
Chromatogram
@] 200 QCT13_85T#2 Deconvoluted Spectrum
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Figure 3. Customizable reports in Chromeleon CDS, tailored to specific methodologies.
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Chromeleon CDS sequence templates are built the same
way, regardless of technique and instrument, making the
process of switching from one to the other straightforward.
And with intelligent recognition, the appropriate method
options are presented to the end user based on the
instrument configured.

Customizable, built-in spreadsheet-based reporting options
makes it easy to for Symphogen to tailor reports to specific
methods containing different criteria. For example, to
quickly monitor results for carry over, reference material,
and control samples, and to present test sample results
(Figure 3). Microsoft® Excel®-like reporting functionality
means that calculations can be easily transferred or
replicated within the CDS, simplifying the learning and
reporting process for users. In addition, by performing

A collaboration to move biopharma forward
Symphogen and Thermo Fisher Scientific have a long-
standing working relationship dating back to 2000,
when Symphogen was founded and entered an offiical
collaborative relationship in 2018. This collaboration has
been built and expanded on a foundation of knowledge
sharing. Symphogen focuses attention on developing
patient-focused products with unique modes of action,
with the aim of moving the field forward and potentially
making a huge difference in patient outcomes. These
ambitions can only be realized with a best-in-class
understanding of protein chemistry and the best suited
analytical tools, to ensure that Symphogen remains

at the forefront of biopharmaceutical techniques. The
collaboration provides Symphogen with state-of-the-art
technology for product development and knowledge
sharing, relevant to the biopharmaceutical field.

Find out more at thermofisher.com/Symphogen

For General Laboratory Use. Not for diagnostic procedures. © 2021 Thermo Fisher Scientific Inc. All rights reserved.

“Exchange of data and methods is very easy. When we
develop a method we have to transfer that to an external
partner and that’s seamless when the same very well-known
Chromeleon software is used.”

— Dr. Dan Bach Kristensen

calculations in the software, data remain in a secure
environment and the possibility of transcription errors is
eliminated.

Conclusion

Using the right tools is of paramount importance in the
effort to advance tomorrow’s therapies. That is why
Symphogen has deployed Chromeleon CDS for both
routine chromatography and cutting-edge MS workflows,
and to integrate data across their operations in an intuitive
software platform. From acquisition to processing to review
of data, the software streamlines laboratory operations,
while seamless data and methods transfer to CROs and
CMOs makes it easy to move leads to the next phase of
drug development.

For more information about the protein characterization
workflows, technologies, and methods used by
Symphogen, visit thermofisher.com/Symphogen.
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