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Preparation of Biporous Polymeric Microspheres Coupled with
Mercaptopyridine and Its Application in Rapid
Purification of Plasmid DNA
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Abstract Plasmid is a kind of popular nonviral vector in gene therapy. To produce large quan-
tities of plasmid an efficient large-scale purification process needs to be developed. In gener-
al liquid chromatography is the most important tool for the analytical and preparative separa-
tion of plasmid DNA. In this study biporous polymeric microspheres coupled with mercaptopy-
ridine were synthesized for the purification of plasmid DNA. From the results of experiments it
can be inferred that the mechanism for the purification of the plasmid DNA with MP-BiPR is
based on the hydrophobic interaction. When the load was 10 mL with the content of plasmid of
0.30 mg/mL and the content of RNA of 0. 44 mg/mL a flow rate was set up to 4 mL/min 20
cm/min . The separation was finished in 10 min and the plasmid was completely recovered
with undetectable impurities of nucleic acids and proteins. The load of the column for RNA was
up to 2.2 mg/mkL.
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Fig. 2 Chromatogram of the plasmid preparation in
buffer B on the column packed with MP-BiPR
The 0. 1 mL feedstock in buffer B was loaded and the col-

umn was eluted with buffer B at | mL/min. Buffer B 10
mmol/L EDTA-50 mmol/L Tris-HCl pH 7.2 .
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Fig. 3 SE-HPLC chromatograms of a peak1
and b peak?2 in Fig. 2
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Fig. 4 Chromatogram of the plasmid preparation in
buffer A on the column packed with MP-BiPR
The 0. 1 mL feedstock in buffer A was loaded at 1 mL/min
and the column was eluted with buffer A for 5 min then the
linear gradient of 100% buffer A to 100% buffer B was accom-
plished in 2 min. Buffer A 1.0 mol/L NH, ,SO,-10 mmol/L

EDTA-50 mmol/L Tris-HC1 pH 7.2
TA-50 mmol/L Tris-HCl pH 7.2 .

buffer B 10 mmol/L ED-
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Fig. 5 SE-HPLC chromatograms of a peak1
and b peak?2 in Fig. 4
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Fig. 6 Chromatogram of the plasmid preparation
on the column packed with BiPR

Chromatographic conditions are the same as in Fig. 4.
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Fig. 7 Chromatogram of purification of pcDNA3
at loading 10 mL sample
Separation was operated at a flow rate of 4 mL/min 20
cm/min  the column was eluted with buffer A for 5 times of
column volume then the linear gradient of 100% buffer A to
100% buffer B was accomplished in 2 min. Buffer A 1.0 mol/L
NH, ,S0,-10 mmol/L EDTA-50 mmol/L Tris-HC1 pH 7.2

buffer B 10 mmol/L EDTA-50 mmol/L Tris-HCl pH 7.2 .
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