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Controlling empty and partially filled capsid impurities using zonal ultracentrifugation in cGMP
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In this study affinity
chromatography purified product
is subjected to ultracentrifugation
using either batch mode or
continuous flow mode to further
resolve the purified rAAV into
populations defined as;
overfilled, filled, partially filled
and empty capsids.

The two techniques offer
versatility for production scale:

¢ continuous flow loading of
large volume samples resulting
in filled capsids separated from
partially filled capsids

¢ batch loading of smaller
samples with resolution of filled
capsids from partially filled and
overfilled capsids

These methods can be used to
enhance the purity of products
containing high proportions of
non-active particles and
subunits of particles.

large scale rAAV production.
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Introduction

To date, manufacturing purification methods for AAV vectors are mostly based on
affinity chromatography, for rAAV particles capture, and ion-exchange (IEX) for full
particles enrichment.

Purified rAAV vectors, resulting from such biomanufacturing process, still vary
according to the packaged genome sizes, including full-genome, intermediate, and
empty particles. As empty capsids are thought to reduce transduction efficiency
and can induce unexpected immune responses, there is an exponentially
increasing demand for improved purification strategy with the aim of lowering the
empty particles content to properly support rAAV-based preclinical and clinical
studies. In addition, IEX ion exchange chromatography steps can be time-
consuming to develop because they depend on the serotype being used.

Using preparative ultracentrifugation which has the capacity to be useful in cGMP
manufacturing of gene therapies at large scale we investigated the resolving power
of two centrifugation techniques namely, continuous flow gradient separation
and batch mode gradient separation. The aim was to resolve the particle sub-
types in a single density gradient operation, removing the need for two plus rounds
of centrifugation which is time and resource consuming.

Production and Purification of rAAV8-eGFP
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Continuous Flow Mode Ultracentrifugation after Affinity Chromatography-derived rAAV8-
eGFP Using lodixanol density Gradient using Promatix 1000™
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Fig. 2: Viral titer determination, by digital PCR after ultracentrifugation of Affinity chromatography eluted
fractions on iodixanol gradient using Promatix 1000 : continuous flow.
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Batch Mode Ultracentrifugation after Affinity Chromatography-derived rAAV8-eGFP

Using lodixanol density Gradient using Promatix 1000™
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Fig. 3 : Viral titer determination, by digital PCR after ultracentrifugation of Affinity
chromatography eluted fractions on iodixanol gradient using Promatix 1000 : batch mode.
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Our data demonstrate that combining an efficient affinity chromatography with one round of ultra centrifugation using
iodixanol gradient can isolate enriched full particles with high-quality purity profile which can be subsequently scaled up

to levels suitable for clinical manufacture.
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Fig. 4 : Impurities profile ( Host Cell
Protein / Host Cell DNA) and
Full/Empty ratio determination of
selected fractions after
ultracentrifugation on iodixanol
gradient using Promatix in batch
mode.




