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ZipChip System: A microfluidic CE-based front end for mass spectrometry

Introduction

Microchip capillary electrophoresis (CE) coupled with mass spectrometry (MS) has revolutionized the characterization of therapeutic modalities in
biopharmaceuticals. Here, we present the applications of an integrated workflow that couples the microfluidic CE system (PATsmart™ ZipChip® System)
with MS in the characterization of biotherapeutics. The generic workflow is rapid, simple, and with minimum method development and sample prep.
We will showcase 3 distinct application examples using the ZipChip System CE-MS workflow:
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Multi-level characterization of monoclonal antibodies (mAbs) including charge heterogeneity, glycosylation profiles, and critical quality attributes. The
combination of microchip CE and MS provides efficient analysis, enhancing understanding of mAb structure.

Characterization of adeno-associated viruses (AAVs) including intact denatured Viral Protein (VP) characterization as well as peptide mapping to
further characterize PTMs of the VP. Examples of the serotype AAV6, AAV8, and AAV9 are shown in this poster

Intact RNA : / +H\/2
T

Nucleic Acids ra Kl

BGE .

Analysis of nucleic acids covering FLP determination of Oligos as well as Oligo mapping of biological RNAs. Apart from benefits stated above, the
workflow requires NO ion-pairing reagents, eliminating system contamination.
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Characterization of Monoclonal Antibodies: Charge Variant Analysis! and Peptide Mapping?
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Figure 2. Workflow showing the steps involved in sample preparation

the NSIT mAb. B) Deconvoluted mass spectra of the variants showing glycoforms.
procedure for peptide mapping of a mAb for ZipChip System analysis.

for NIST mAb tryptic digest analyzed through CE-MS/MS analysis.

Characterization of Viral Capsid Proteins (VP) for AAVs: Intact Denatured and Peptide Mappings
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proteoforms for each VP, including phosphorylation and acetylation. LOD testing showed that all i . ) . . L _ . . . ) _ . )
Identified proteoforms were detected at concentrations 8.80E6 viral particles, with at least one e Rapid microchip CE-MS can be utilized for the in-depth characterization of AAVs including viral capsid protein analysis and peptide mapping.

proteoform of each VP detected at concentrations as low as 2.64E6 viral particles. * VP separation is performed in as little as 5 minutes while detecting multiple proteoforms of each viral capsid protein.

Characterization of Nucleic Acids: Oligonucleotide Analysis® and Bottom- Conclusion
up OIigO Mapping Of RNAS7 « ZipChip CE/MS System is a versatile platform for analysis of a variety of therapeutic and pharmaceutically important

molecules such as mAbs, AAVs and nucleic acids and both intact and partially digested levels.
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