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form, suggesting that EAD is a sensitive enough tool to provide confident identification for extremely low
abundant SVs.

MATERIALS AND METHODS

Sample preparation:

Etanercept is an approximately 125 kDa dimeric fusion protein that consists of 2 extracellular domains of the
tumor necrosis factor receptor 2 (TNFR2) and the Fc region of human IgG1. The protein standard was
denatured with 7M guanidine-HCI in 200mM Tris at pH 7.0, reduced with 10mM dithiothreitol (DTT) and then
alkylated with 20mM iodoacetamide (IAM). The sample solution was buffer exchanged to 1M guanidine-HCI by
a 10K molecular cut-off filter. The solution was then digested overnight at 37°C with trypsin/Lys-C combined with
Glu-C. The digestion was quenched with trifluoroacetic acid (TFA). The digested sample was subjected to LC-
MS/MS analysis using an analytical flow HPLC coupled with an accurate mass QTOF instrument.

HPLC conditions:

LC analysis was performed with an ExionLC system. Protein digest was injected onto an ACQUITY CSH C18
column (2.1 x 150 mm, 1.7 ym, 130 A, Waters) with column temperature set at 45°C. The LC gradient was 60
min, mobile phase A was 0.1% formic acid in water and mobile phase B was 0.1% formic acid in acetonitrile
with a flow rate of 0.2 mL/min.

MS/MS conditions:

LC-MS/MS data-dependent acquisition (DDA) data were acquired in positive mode with a SCIEX ZenoTOF
7600 system using SCIEX OS 2.1. CID and EAD MS/MS data were acquired for comparison. Source and MS1
parameters were kept the same for CID and EAD. Key TOF MS/MS parameters are listed in Tables 1 and 2.

Data analysis:

Data were processed using the peptide mapping workflow embedded in SCIEX Biologics Explorer with the
seqguence variants function enabled. The EAD fragmentation annotation was well-supported by Biologics
Explorer software and the EAD preset was selected for EAD data processing. All the figures presented here
were directly exported from Biologics Explorer software.

RESULTS

There are 467 amino acids on each chain of etanercept and any given amino acid could be substituted with
another one in the bioreactor manufacturing system during the protein biosynthesis process. A reduced peptide
mapping was performed to provide sequence information at the amino acid level to identify possible SVs. Both
CID and EAD approaches provided close to 100% sequence coverage for the native peptides through a regular
peptide mapping search. To provide a complete understanding of the SV landscape of etanercept, 378 possible
SVs were incorporated into the software and searched against the dataset to create an SV-centric targeted
workflow.
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Figure 1. SV-centric targeted workflow for peptide mapping in Biologics Explorer software.

Figure 2. Fragmentation mechanism for the formation of diagnostic ions for Leu and lle. Leu produced a
diagnostic ion at m/z z-43 and lle produced a diagnostic ion at m/z z-29 under EAD.

XIC of m/z 444.25, z=2

18,2186
10000
2000

G000+

Intensity

4000
20004
o4

EAD MS/MS of miz 444.25, z=2

18 18.2 18.4
RT

NITVPDTK

800
] z.7

7004
B0
] ha-H20

500

4004

Intensity

3004 . b3-H20 ¥
2004

100

&+
‘ | 26+ T+

miz 150 200 250 300 350 400 450 500 550 600 650 700 750

Figure 3. The presence of z7-29 ion and z7-43 ion produced helps to confirm the second amino acid from
the N-terminal is an lle, not Leu.

Figure 4. Trace levels of SV at 0.02% compared to the native peptide were detected for etanercept in the Fc

region for peptide DGSFFLYSK. The SV was identified as a substitution with Leu or lle on the F located at the
sixth position from the N-terminal by both CID and EAD through the y5/y6 and z5/z6 ions.

CONCLUSIONS

EAD technology offers powerful differentiation between amino acid isomers to analyze SVs, such as F to lle
or Leu substitutions

» Biologics Explorer software offers an automatic highly robust SV-centric peptide mapping searching
workflow for high-throughput screening of the sequence variants mAb

« As low as 0.02% sequence variant (F->Leu) was detected, demonstrating the superior sensitivity of the
SCIEX ZenoTOF 7600 system
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TRADEMARKS/LICENSING

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all
countries. For information on availability, please contact your local sales representative or refer to
www.sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic
Procedures.

Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB
Sciex Pte. Ltd. or their respective owners in the United States and/or certain other countries (see
www.sciex.com/trademarks).
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