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Preventing resistance  
sequences in AAV vectors
Drug Safety  PlasmidFactory’s Minicircle technology has reached another milestone in the manufac-
ture of adeno-associated viruses

› Dr. Marco Schmeer, PlasmidFactory GmbH & Co. KG, Bielefeld, Germany

for several years. Currently, more and 
more AAV vectors are being success-
fully implemented in clinical studies for 
the introduction of genetic information 
into certain target tissues.
Aside from the application as an agent 
for complementing genetic defects in 
terms of cell and gene therapy, there 
are further future clinical applications 
of plasmid DNA as non-viral or viral vec-
tors, such as AAV vectors. These appli-
cations could include DNA-based immu-
nisation, i.e. against viruses, pathogenic 
spores or tumour tissue (genetic immu-
nisation), or the activation of tissue re-
generation, for example for cardiovas-
cular diseases (angiogenesis). 
PlasmidFactory holds an exclusive 
global licence for the manufacture and 
application for the Helper & Packaging 
plasmids of the pDG/pDP family by DKFZ 
Heidelberg, which are used in the pro-
duction of AAV vectors. These plasmids 
enable simple and safe production of 
AAV vectors of different serotypes with 
high titres. Additionally, PlasmidFactory 
owns the essential rights to Minicircle 
technologies worldwide.	 L

While adeno-associated viruses (AVV) 
can be used as “gene ferries”, they also 
have the potential to transfer bacterial 
resistance genes. In the manufacture of 
AAV vectors, such resistance genes can 
be transferred to AAV particles by tran-
sient plasmid transfection, and as such 
can reach the target organism.
For this set of problems, the com-
pany PlasmidFactory in Bielefeld, the 
Medical University Hanover (MHH), the 
Centre for Molecular Medicine (ZMMK) 
at the University of Cologne, as well as 
the Kornea Laboratory at the Universi-
ty of Erlangen have developed a strate-
gic solution as part of a collaboration.  
Thereby they have reached an important 
milestone for the future manufacture of 
therapeutically applicable viral vectors 
without such contaminations. 
The researchers used recombinant 
AAV vectors as a model system. These 
vectors are derived from AAV and have 
to date been successful in tests within 
the framework of gene therapy studies. 
The partners were able to show con-
crete evidence that AAV vectors can be 
produced based on Minicircle DNA, in-
stead of conventional plasmids, what 
prevented incorrectly-packaged bac-
terial sequences such as antibiotic re-
sistance genes to be packed into the 
AAV capsids. 
These DNA Minicircles are recom-
bined from so-called parental plasmids 
to circular derivatives. Subsequently, 
the prokaryotic plasmid components, 
which are only required for the replica-
tion of constructs in a bacterial culture, 

are removed from the construct and pu-
rified. This results in a monomeric, cir-
cular, supercoiled DNA molecule, which 
almost exclusively contains the gene se-
quences needed for the actual applica-
tion in AAV vector production, but not 
the ones required solely for the repli-
cation in E. coli bacteria.
The research work was supported on 
the part of BMWi with government funds 
(ZIM Project). The initial results have 
now been published by the interdiscipli-
nary research team in Molecular Thera-
peuTics: Nucleic acids (2016) 5, e355).
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The frequently-used viral vectors are 
generally produced based on plasmids 
as the most  important original sub-
stance. In this way, the plasmids are 
coded for the therapeutic gene and con-
tain information on the intracellular pro-
duction and packaging of this gene in the 
AAV particle. Bielefeld-based Plasmid 
Factory has been successfully manufac-
turing the basic plasmid in a special lab-
oratory for customers all over the world 
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