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Intact LC-MS analysis and peptide mapping of recombinant adeno associated virus (rAAV) capsid proteins
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reduced with dithiothreitol, and alkylated using iodoacetamide, followed by buffer exchange using Bio-Spin
columns (Bio-Rad) and enzymatic digestion (2 hr, 37°C) using trypsin (Promega). In the heat stress experiment,
1 vial (50 pL) of Vigene rAAV8 sample (1.75x10 GC/mL) was incubated at 37°C for 24 hrs. The stressed
sample was digested using the same procedures as above.

Chromatography: The separation of the intact viral proteins was performed using an ACQUITY UPLC protein
BEH C4 column (2.1 mmx50 mm, 1.7 um, 300 A, Waters) with a 30-minute gradient. The injection volume for
intact analysis was set to 10 pL equaling ~0.3 pg of protein on column. Tryptic peptides were separated using
an ACQUITY CSH C18 column (2.1x150 mm, 1.7 pm, 130 A, Waters) using a 60-minute gradient. For data-
dependent CID experiments, 20 pL of the digest from the SignaGen sample were injected, which equals to 0.2
g on column, assuming a 60% recovery throughout the sample preparation. For data-dependent EAD, 10 pL of
the digest from the Vigene Biosciences sample were injected, equaling 0.6 pg on column assuming 60%
recovery. LC separation was carried out using an ExionLC system (SCIEX).

Mass spectrometry: LC-MS data were acquired in the SCIEX OS software (SCIEX) using the ZenoTOF 7600
system (SCIEX). The deamidated species in the heat-stressed sample were characterized by a targeted
approach using EAD MRMHR,

Data processing: Intact and peptide mapping data were processed using the default workflow templates in the
Biologics Explorer software (SCIEX). The MRMPR data were analyzed using the Explorer module within SCIEX
OS software.
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These short peptides were not well retained with
the reversed phase C18 column. In addition, they
predominantly formed singly charged species that
were not targeted in this study.
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Figure 4. Identification of N-terminal peptides of VP1 and VP3. The high-quality CID MS/MS spectra led to
confident identification of acetylated N-terminal peptides of VP1 (A) and VP3 (B). In addition, low-abundance
VP3[1-35] without acetylation (~0.4%) was identified with high confidence.
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Figure 5. CID MS/MS spectra of native and deamidated species. A—C: peptide YLGPFNGLDK and D—F: peptide
FFPSNGILIFGK. Confident identification was achieved for the deamidated forms present at very low level (~0.9% for
YLGPFNGLDK and ~0.04% for FFPSNGILIFGK). The m/z values of the signature fragments (y,/ys for YLGPFNGLDK
and y-/yg for FFPSNGILIFGK) that indicate the position of deamidation are shown in each spectrum.
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Figure 6. Sighature EAD
fragments of three deamidated
species of peptide
YLGPFNGLDK (z = 2+). The
three deamidated species of
YLGPFNGLDK in the XIC (A)
were identified as the Asp or
ISOAsp isomers based on the
detection of their respective
signature fragments, for example
z; - 57 for isoAsp (B and D) and
Zs - 44 for Asp

(C). The formation of two isoAsp
species can be attributed to
racemization from naturally
occurring L- to D-form in lower
abundance.

* Nearly complete sequence coverage was achieved for rAAV8 VPs in a single injection using the highly
sensitive CID method with enabled Zeno trap
- Confident identification of deamidated species at extremely low-abundance (as low as ~0.04%) was enabled
by excellent MS/MS sensitivity offered by the Zeno trap
« Unambiguous differentiation between Asp and isoAsp isomers, which is critical to quality assessment and
stability studies of rAAV products, was enabled by EAD
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