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In the produc�on of viral vectors for gene therapy, the emphasis is on pure, safe, and effec�ve products. The absence of impuri�es and the presence of a complete vector genome play a crucial role. We have previously

developed and qualified a 4-plex digital PCR assay to address the problem of AAV vector genome integrity. We have tested the assay on several different AAV vectors to demonstrate its applicability in process

development. We have shown that different condi�ons in upstream processes can lead to up to 4x differences in the amount of full-length vector genome. The assay is an improvement over the simplex vector genome

�ter assay, as it provides accurate quan�ta�ve results on genome integrity. The use of such an assay can be�er guide process development with the goal of obtaining as many full-length vector genomes as possible.

Introduc�on

Current methods for viral vector �ter quan�fica�on by simplex assays are

targe�ng a small region of the whole genome and are thus unable to provide

informa�on on vector integrity. The �ter is usually an overes�mated value of

actual number of full-length genomes (Table 1). Whichever AAV produc�on

process is being used, the final product usually contains a mixed popula�on of

capsids with different genome fragments. The full, par�al and empty capsid

par�cles can be more or less efficiently iden�fied by different techniques,

however, they do not provide a quan�ta�ve value for the popula�on of the

encapsidated fragments (Figure 1).

To address this issues we have developed and qualified a 4-plex assays (Figure 2)

named NibaPlex�, intended for quan�fica�on of viral vector integrity and for

evalua�ng the presence of different fragment popula�ons.
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AAV popula�on

Full/Empty evalua�on

Target region
Average �ter

(vg/mL)

1 4.26E+12

2 4.40E+12

3 4.41E+12

4 3.98E+12

Full-length (1-2-3-4) 1.22E+12

Table 1: Example of vector genome �ter

obtained by using informa�on from

individual targets vs. the 4-plex result for

the full-length genome

Key benefits of mul�plex approach

Process op�miza�on that leads to higher yield of full-length viral 

genomes in the capsids

Be�er characterized product

Lower produc�on costs per dose

Improved process management and control

Improved safety a�ributes for the pa�ent

Conclusions

4-fold difference

in full-length %

Figure 3: Results showing different fragment popula�ons in AAV harvest samples from

transduc�on op�miza�on experiment. The maximum difference in terms of full-length

genomes, was between sample B and D (4-fold difference). The grey area represents

encapsidated polyA fragment � these capsids might be considered as empty or light and

could possibly be removed during downstream purifica�on.
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Figure 2: Posi�ons of NibaPlex� assays. More targets will be added in the future to enable

a diverse Mix & Match approach.

Figure 1: Current approaches for evalua�on of full/empty ra�o can determine a ra�o

between different popula�ons, but not their actual content. NibaPlex� assays enable

absolute quan�fica�on of different fragment popula�ons, providing an accurate

quan�ta�ve results on vector genome integrity.

1. NibaPlex� 4-plex assays provide accurate absolute �ter of full-length genomes and other

fragments and offer a be�er insight in the popula�ons of the full-length genomes and other

fragments. The result is a much be�er characterized product.

2. The NibaPlex� assays can be used to control different stages of process development, resul�ng

in final drug product with lowest number of impuri�es in terms of genome fragments, thus

providing more potent and safe drug to the pa�ents.

Tes�ng of NibaPlex� assay on AAV samples

Several different AAV samples were tested by NibaPlex� assay. An example of

results in terms of percentage of fragments for different AAV sample in the

process of transduc�on op�miza�on as quan�fied by NibaPlex� assay is

presented on Figure 3. We have shown the presence of different fragment

popula�ons in the tested samples, quan�fied their exact number and

calculated their percentage of the total number of detected fragments.

Surprisingly, the full-length vector genomes were present at rela�vely low

percentages, but up to 4-fold difference between the sample in terms of full-

length genomes indicates that our assays can guide process development

towards higher yield of full-length vector genomes.
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