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Overview

« Background: the triple-plasmid transfection method used to produce rAAV in HEK 293 cells is fairly
well-established, challenges remain in achieving high viral vector (VV) titer and high ratio of filled vs.
empty capsids.

Development of AA supplementation strategy for AAV production

Experimental design

» Goal: Assess depletion of AAs during production of rAAV from triple-plasmid transfection of HEK 293
cells. Identify AAs that influence the capsid titer and are good candidates for supplementation.
* Materials & Methods:
- AAV5 capsids produced by triple-plasmid transfection of HEK 293 cells in shake flasks in FreeStyle
293 Expression Medium (Thermo Fisher Scientific) or EX-CELL 293 Medium (Millipore Sigma).

- Transfection mix: pGFP+pRC5+pHelp in 1:1:1 at a final DNA concentration of 1ug/ml. DNA:PEI mass
ratio = 1:2.

* Project Goals:

- Build mechanistic understanding and knowledge of amino acid (AA) consumption to effectively
guide the development of advanced manufacturing processes.

- Design, test, and predict capsid assembly to drive high production of filled capsid - scaling up and

transferring to a continuous process at bioreactor scale.
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 Summary of results: Spent media analysis from an at-line analyzer, the REBEL, was used to further
understanding of AAV production process and identify correlation between key nutrient consumptions
and capsid titers in fed-batch and continuous processes.
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Continuous Manufacturing of rAAV using a Benchtop Bioreactor
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 The REBEL is an automated, at-line microfluidic capillary electrophoresis mass spectrometry (CE-MS)
analyzer that provide amino acid, vitamin and other bio-amine data in 10 minutes using a 10 uL sample
volume.
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REBEL measurements indicate anti-correlation signatures of GIn-Asn levels with

dynamic capsid production during continuous AAV manufacturing
- Ala, Asn, His, Tyr, and Trp positively correlate with capsid production

- Gln and Glu correlates negatively with the capsid production
- Positive correlation of Asn is compensated by negative correlation of Gln with capsid production
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