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Recently, the purity of recombinant AAVvectors usedin genetherapyhascome Minicircles containing wild-type length AAV ITRs and an eGFPd2 reporter gene were produced in E. coli from their corresponding plasmids through in vivo Minicircle starting molecules with wild-type ITRs for AAV production are how
Into sharp focus. Expanding gene therapy trials mandate investigation of sa- Intramolecular recombination and purified to homogeneity. HEK-293 cells were cultivated in 6- well plates and triple transfected with 5 pg/cell at a molar available and combine advantageous properties for recombinant AAV vector
fety aspects that might lead to unforeseen events in patients. AAV has been ratio of 1:1:1 (transfer:packaging:helper).Genomic titers were measured by qPCR based on GOl-specific primers. Purity was measured by detecting plas- production. These are expected to usher in a new age of safe and reliable gene
shown to frequently mispackage DNA sequences not intended to be part of mid backbone sequences using specific primers. Capsid titers were measured by ELISA. therapy vectors based on the principle of quality in, quality out.

the vector genome between the inverted repeats. These sequences can arise

from the producer cell but most often they were found to originate from the
producer plasmids and mainly the plasmid backbone. DNA constructs devoid
of these bacterial sequences, like supercoiled Minicircles, offer a unique op-

portunity to nip the problem of genomic heterogeneity in the bud - by starting 4 I tesullts )
with precise molecules. Replacement of the ITR plasmid alone with the corresponding Minicircle in a triple transfection protocol revealed a significant benefitin terms of vector genome yield and purity com- =7 e eamemnaamme somioassmmmes
ared to the triple-plasmid combination reinforcing that backbone sequences coupled to the ITRs are the major source of DNA sequence heterogeneity in AAV vectors. Replacin
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) . only the packaging or the helper plasmid was detrimental to yield or purity. Only when all three plasmids were replaced with Minicircles could no mispackaged backbone sequence .} |/} !
be detected and packaging efficiency was best of all conditions tested. In this combination however, gains in genomic titer were not observed. By carefully redesigning the packagin
’
minicircle to include a larger intervening sequence in the untranslated region of AAV2 re ossibly toning down its expression, genomic titer could be restored to the maximum level — "l il L i
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