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Application of biological mass spectrometry in quality control of adeno-asso-

ciated virus carrier preparations
LI Mengxiao, LI Huilin"
School of Pharmaceutical Science, Sun Yat—Sen University, Guangzhou 510006, China

Abstract Adeno-associated virus (AAV) is a common viral vector used in gene therapy. Because of its high safe-
ty and its ability to target a variety of cells, it has been widely used in preclinical and clinical studies. However,
during the design and production, AAV vectors have many key quality attributes that affect their safety and efficacy.
The development and application of biological mass spectrometry technology provides a convenient platform for
the research on biological macromolecules, especially in the aspects of protein sequence, structure and interac-
tion. For AAV vectors, mass spectrometry can facilitate the determination or characterization of capsid protein
ratio, post-translational modification, serotype, and empty capsid ratio, thus assisting in the quality control of
AAV vectors. Compared with the existing methods, mass spectrometry has the advantages of smaller amount of
sample size, faster and more sensitive analysis, being more suitable for the analysis of complete AAV vectors with
higher mass resolution, and can distinguish empty capsids, full capsids and partial capsids. In the future, mass
spectrometry technology is expected to play a more important role in the design and production of AAV vectors
through the coupling of more efficient protein separation technology with mass spectrometry, the development of
new information processing software platforms and new mass spectrometry detection techniques.
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Figure 1 Types of adeno-associated virus (AAV) serotypes'® (A) and clades of adeno-associated virus serotypes''” (B)
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Figure 2 Schematic diagram of AAV gene structure and rAAV production
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Figure3 Schematic diagram of the 20-hedron structure of parvovirus !”!
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(SRR FE R A A FRIZEAIN VP EE A KB
FEBRFE B A R AE , {45 MS 7E 434 VP & 1 2 H A
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Figure 4 Simulated mass spectra for AAV9, showing the convoluted
ion signals of the 69 967 different ion species shown in a) at resolu-
tions, corresponding to transient times of 32 ms and 128 ms. Each plot
shows (top to bottom) the simulated mass spectra before and after base-
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Figure 5 PTMs between different batches of AAV8!!
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Figure 6 Representative mass distribution and charge-to-mass scatter plots recorded after incubation at 80 °C for 15 min
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