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Overview

The use of Adeno-Associated Viruses (AAV) as an effective vector
for the delivery of ssDNA in gene therapy continues to gain
momentum. A chief attribute to this success is the broad tissue
tropism enabled by a range of serotypes. To date, approximately 13
different serotypes have been identified with a range of shared
amino acid sequence identity. Structurally, the viral capsid is a
sixty-protein icosahedron comprised of three capsid, or viral
proteins (VP), non-covalently assembled in a ratio of 1:1:10
(VP1:VP2:VP3).

These three proteins share a high degree of sequence homology, as
VP2 and VP3 represent iterative, N-terminal truncations of the VP1
protein. The resulting approximate masses are VP1 —81 kDa, VP2 —
66 kDa, and VP3 — 60 kDa. Given the inter-serotype and structural
protein sequence similarities, protein identification, relative protein
ratio, and post-translational modification assessments are critical.
However, as the complete capsid can range in mass from 3.67 MDa,
for an empty capsid, to 4.75 MDa for a capsid containing its payload
(up to 4.7kb ssDNA), capsid denaturation and dissociation are
required prior to interrogation.

In this application note, we profile denatured and dissociated
capsid proteins from AAV5 and AAV9, via analysis with LC-MS using
a Biozen™ Intact XB-C8 reversed phase column. It is notable that,
although no covalent attachments are present within the capsid
structure, denaturation without reduction can lead to a covalent
complex of VP1 and VP2 in AAV9.

Sample Preparation

“

AAV with stock concentration of 2E13 vg/mL

Sample: (approx. 0.122 pg/uL protein)

5X dilution with 1X Dulbecco’s Phosphate Buffered

Dilution: .
flution Saline

10 % v/v 100 mM Acetic or Formic Acid

Denaturation: .
enaturation (as indicated)

Reduction: 500 mM Tris (2-carboxyethyl) Phosphine for a 30
*  mM final concentration (as indicated)

Incubation: 22 °C for 15 min

Centrifugation: 9000 rpm for 5 min

Transfer: Transfer to HPLC sample vial

Have questions or want more details on implementing this method? We would love to help!
Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists

Intact Identification of Adeno-Associated

LC Conditions

Column:
Dimension:
Part No.:
Mobile Phase:

Gradient:

Flow Rate:
Injection Volume:
Temperature:
Instrument:
Detection:
Detector:

MS Conditions

Scan Type:
Resolution:
AGC Target:
Maximum IT:
Scan Range:

Biozen 3.6 um Intact XB-C8

150x 2.1 mm

O0F-4766-AN

A: 0.1 % Trifluoroacetic Acid in Water

B: 0.1 % Trifluoroacetic Acid in Acetonitrile
Time (min) %B

0 10
3 10
31 35
7.1 35
21.94 65
22.04 90
25.04 90
25.14 10
29.14 10

0.3 mL/min

5puL

60 °C

Vanquish™ UHPLC

MS

Q Exactive™ Orbitrap™ Plus

Full MS

70,000
3e6 ms
100 ms
500 to 3500 m/z



http://www.phenomenex.com/products/part/00F-4766-AN?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent

Figure 1. Total lon Chromatogram of AAV5 Capsid Proteins Denatured with Acetic Acid, at a Concentration of 3.2E12 vg/mL (Approx. 98 ngProtein).
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Figure 2. Total lon Chromatogram of AAV9 Capsid Proteins Denatured with Acetic Acid and Reduced with Tris (2-carboxyethyl) Phosphine, at a Concentration of
3.2E12 vg/mL (Approx. 92 ng Protein).
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Figure 3. Total lon Chromatogram of AAV9 Capsid Proteins Denatured with Formic Acid Acid and Reduced with Tris (2-carboxyethyl) Phosphine, at a Concentration
of 3.2E12 vg/mL (Approx. 92 ng Protein).
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Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com , but if you can’t find what you need right away, our super helpful
Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/phx terms and conditions of sale.
Trademarks

Biozen is trademark of Phenomenex.

Disclaimer

Comparative separations may not be representative of all applications.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures
© 2023 Phenomenex, Inc. All rights reserved.
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