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Abstract: Plasmid DNA (pDNA) is used as an important vector for gene therapy, and its wide application is restricted by
the purity and yield. To obtain high-purity pDNA, a chromatographic method based on anion-exchange supermacroporous
cryogel was explored. The anion-exchange cryogel was prepared by grafting diethylaminoethyl-dextran to the epoxide
groups of polyacrylamide-based matrix and pUC19 plasmid was used as a target to test the method. The plasmid was
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transferred into Escherichia coli DH5a, cultivated, harvested and lysed. The obtained culture was centrifuged and the

supernatant was used as the plasmid feedstock, which was loaded into the anion-exchange cryogel bed for chromatographic

separation. By optimizing the pH of running buffer and the elution conditions, high-purity pPDNA was obtained by elution

with 0.5 mol/L sodium chloride solution at pH 6.6. Compared to the traditional methods for purification of pDNA, animal

source enzymes and toxic reagents were not involved in the present separation process, ensuring the safety of both the

purification operations and the obtained pDNA.
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Fig. 1 Residence time distributions at various liquid
velocities in the anion-exchange cryogel.
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Fig. 6 Agarose gel electrophoresis images of chromatographic eluents. M: DNA marker (10 000, 8 000, 6 000, 5 000,
4 000, 3 500, 3 000, 2 500, 2 000, 1 500, 1 000, 750, 500, 250 bp). (A) 1: pUC19 DNA; 2: loading sample; 3—5: eluted
with 0.5 mol/L NaOH; 6-8: eluted with 1 mol/L NaCl; 9—11: eluted with 0.4 mol/L NaCl. (B) 1: pUC19 DNA;
2: breakthrough; 3—5: eluted with 0.5 mol/L NaCl; 6—8: eluted with 1 mol/L NaCl; 9-10: eluted with 0.5 mol/L NaOH.
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Table 1 The purity and concentration of scpDNA
obtained by chromatography under pH 6.6, and the
corresponding separation capacity of the cryogel

Profile 1 Profile 2

Elution 1 Elution 1
Purity (%) 83.8 82.8
Concentration (mg/L) 16.7 19.7
Capacity (mg/L cryogel) 4.5 5.4

Profile 1 corresponding to Fig. 5 (solid line), profile 2
corresponding to Fig. 5 (dotted line).
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