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Fig.1 Schematic diagram of minicircle DNA preparation
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Fig.2 Electrophoresis results of colony PCR
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B9 LR EAHRCR AT DUR S & 93% DL F (R R4 1),
T RE A PR Ay S v B SR A 2R RO 4G A 40 B i
BER I AR TR P S2 1) T 3R X T 43— P ) 20 S i
BORIRAR , B8 2 155 AR kL &k A T ALY SR DNA 3
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Abstract Objective : Transgenic technology has an important application value in the field of gene therapy,

transgenic animals, genome modification and other biomedical researches. Many researches demonstrated that

®C31 integrase system was an efficient tool for site-specific integration, but the biggest drawback of this system is

the integration of the bacterial backbone in the attB donor plasmid. The minicircle DNA is an expression vector

containing only the target gene, preparation of minicircle DNA based on ®C31 integrase system is expected to

avoid the introduction of bacterial backbone at the integration site, with improved biological safety of the system.

The classic procedure for minicircle DNA preparation is laborious with low yield and unstable efficiency. In order

to solve above problems, a feasible and effective method for obtaining site-specific integrated minicircle DNA by

combining the LR clonase system and the Streptomyces phage ®C31 integrase system were established, and laying
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a foundation for the construction of transgenic cells without redundant sequences such as bacterial backbone.
Methods ; The parental plasmid containing LR clonase system and ®C31 integrase system is constructed, it can be
recombined by L-arabinose induced LR clonase in bacteria to produce a miniplasmid expressing ®C31 integrase
in eukaryotic cells and a minicircle DNA containing the original genes such as the target gene and attB site. The
recombination efficiency was qualitatively analyzed by restriction endonuclease digestion and quantitatively
analyzed by calculating the proportion of minicircle DNA , miniplasmid and the parental plasmid. The change of
the ratio of minicircle DNA/miniplasmid was observed along with the induction time. Results; A validation
plasmid and a parental plasmid for the production of site-specific integrated minicircle DNA were constructed. The
LR clonase system could effectively catalyze the recombination of attl. and attR in the parental plasmid in
bacteria, and the recombination rate was more than 85%. Conclusion: A parental plasmid which can be
recombined to generate site-specific integration minicircle DNA by L-arabinose induction in bacteria with higher
and more stable efficiency when compare to the in vitro LR recombination were constructed, which will expand
the application potential of minicircle DNA in transgenic researches.

Key words Minicircle DNA LR clonase system Site-specific integration Arabinose promoter ®C31

integrase system



