Rapid in-depth characterization of biologics by microchip CE-MS: mAbs, AAVs

and nucleic acids
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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 (ZipChip) with MS in characterization of
biotherapeutics. The generic workflow is rapid, simple, with minimum method development and sample prep.
We will showcase 3 distinct application examples using the ZipChip 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.
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Characterization of adeno-associated viruses (AAVs) including intact denatured Viral Protein (VP) o s ;
characterization as well as peptide mapping to further characterize PTMs of the VP. Examples of the serotype HHV2
AAV6, AAVS, and AAV9 are shown in this poster . ekl Acids ey
Analysis of nucleic acids covering FLP determination of Oligos as well as Oligo mapping of biological RNAs. BGE
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Apart from benefits stated above, the workflow requires NO ION PAIRING Reagents, eliminating system
contamination. . . . .
ZipChip - A microfluidic CE-based front end for mass spectrometry
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* Rapid microchip CE-MS can be utilized for the in-depth characterization of AAVs including viral capsid protein analysis
and peptide mapping.

at concentrations as low as 2.64E6 viral particles. o e 2w sw . ew s » VP separation is performed in as little as 5 minutes while detecting multiple proteoforms of each viral capsid protein.
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The Intact Oligos Analysis can be easily done by the ZipChip CE/MS platform. The method is rapid with NO need for ion-pairing reagents. In this protocol, the 5. 2023 In-depth Characterization of Adeno-Associated Viruses (AVs) using Microchip CE-MS (Poster):

ready to use consumables are a High-Resolution Bare Glass (HRB) chip and the ZipChip Oligos BGE. A generic protocol can be sued for the analysis of oligos full ASMS. Houston, TX, USA.

length product (FLP) 10-80 mers. Figure 8 presents the example electropherograms and corresponding mass spectra for 20mer, 50mer, and 80mer DNA sample. 6. Application Note 9.5 “Rapid characterization of oligonucleotides using microfluidic capillary
Oligo Mapping of a larger biological RNA by a partial digestion was also performed using similar CE-MS protocol (Figure 9a) with analysis time to be 4 minutes. The electrophoresis - mass spectrometry by ZipChip. 908 Devices | |
sample used was HIV-1 5-UTR (untranslated region) RNA (UTR), with 364 nucleotides and was partially digested using RNase T1. Figure 9b shows the 7. 2023 Continuing the investigation of microchip capillary electrophoresis coupled with mass

] o i spectrometry in the bottom-up characterization of progressively larger RNAs (Poster); ASMS,
electropherogram and an example mass spectrum for one of the peaks of interest. 100% sequence coverage of UTR was achieved. Houston, TX, USA.
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