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INTRODUCTION
Plasmids are episomes that have been recognized in few eukaryotic and most prokaryotic species. Some plasmids are excellent genetic vectors and they have been
widely used in gene manipulation and recombinant DNA technology for a long time. In recent years plasmids were intensively used for gene therapy purposes (1). Most
often purification starts with the cells harvest followed by alkaline lysis step in which ribonuclease A (RNase) is typically used. After that plasmid DNA can be precipitated
and used directly or can be further purified by different methods (2). Currently, several chromatographic methods, such as ion-exchange, size exclusion, affinity, and
hydrophobic chromatography, have been demonstrated in plasmid purification (3). Until now a limited number of small scale purification methods without use of RNase
were published. Convective Interaction Media CIM® is a monolithic chromatographic support for which has been shown that is very efficient for the separation of large
molecules, such as proteins, DNA and viruses (4).

OBJECTIVES
The objective of our work was to develop a plasmid DNA purification method based on CIM® monolithic columns without using RNase.

PURIFICATION PROCEDURE

CIM® OH 8 ml tube monolithic column
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E.coli DH5α/pEGFP-N1 (4,7 kb)
600 ml of overnight culture
Cells were harvested by centrifugation
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Alkaline lysis protocol was applied
Lysate was adjusted to 3 M ammonium sulphate
Incubation for 60 min at room temperature
Suspension was filtered through 0.45 μm filter
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Figure 1: Chromatogram of bacterial lysate separation on CIM® OH 8 ml
tube monolithic column at flow rate of 8 ml/min using linear gradients of two
buffers (A:50 mM Tris, 10 mM EDTA, 3M Ammonium sulphate, pH=7,2; B:
50 mM Tris, 10 mM EDTA, pH=7,2)

CHROMATOGRAPHIC STEP I.
Clarified bacterial lysate was loaded on CIM® OH 8 ml
tube monolithic column
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CIM DEAE disk monolithic column packed with 3 disks
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CHROMATOGRAPHIC STEP II.
Eluted fraction (E1) was loaded on
disk monolithic column packed with three
disks

A260 (m A u)

2000

CIM® DEAE

DEAE
DEAE

1500

1000

DEAE
500

0
0

At the end, plasmid was eluted (E2) from
CIM® DEAE disk monolithic column packed with three
disks in 9 ml
Plasmid DNA was desalted and concentrated by
2-propanol precipitation and diluted in 10mM Tris,
pH=8.0
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Figure 2: Chromatogram showing separation of eluted fraction (E1) on
CIM® DEAE disk monolithic column packed with three disks at flow rate
of 8 ml/min using linear gradients of two buffers (A: 50 mM Tris, 10 mM
EDTA, pH=7,2; B: 50 mM Tris, 10 mM EDTA, 1,5 M NaCl, pH=7,2)
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•Isolated plasmid DNA was adjusted to
concentration 1 μg/μl and analyzed on agarose
gel electrophoresis (Figure 3) for the presence of
RNA and genomic DNA
•Absorbance at 260 and 280 nm was measured
and A260/A280 ratio was calculated
•Protein content was determined by BCA assay
•Ability of isolated pDNA to transform competent E.
coli DH5α was tested.
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Figure 3: Gel electrophoresis analysis of purified plasmid
DNA: Lane 1: Cell lysate. Lane 2: desalted purified
plasmid DNA (E2). Lane 3: 1 kb plus DNA Ladder
(Invitrogen)
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CONCLUSION
By using a combination of two CIM® monolithic columns, OH and DEAE chemistry, we were able to successfully purify plasmid DNA without using RNase from bacterial
culture. Analyses have shown that plasmid DNA is very pure, since common contaminants, such as proteins, genomic DNA and RNA were under the detection limit.
Purified plasmid DNA is biologically active.
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