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Plasmid DNA extraction by double magnetic beads method
and its application
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Abstract: Plasmids are the most commonly used gene carriers in the field of gene synthesis and
sequencing. However, the main problems faced by traditional plasmid DNA extraction
technology are low extraction throughput and high production cost, so they cannot meet the
growing demand. In this study, a double-magnetic-bead method (DMBM) for plasmid extraction
was developed based on the principle of plasmid extraction. The effects of the input of magnetic
beads, the size of plasmid DNA fragments, and the volume of bacterial on plasmid DNA
extraction were explored. In addition, the quality, throughput, and cost of plasmid DNA
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extraction were also compared between this technique and the commercial plasmid DNA
extraction kits. The results showed that the DMBM can meet the needs of extracting plasmid
DNA with different cell densities and fragment lengths. Moreover, the sensitivity and quality of
plasmid extraction by the DMBM method were both superior to those of the centrifugal
adsorption column method. In addition, this technique could be applied on a 96-channel
automated nucleic acid extractor, resulting in higher purity of the extracted plasmid DNA, 80%
reduction in extraction time, and 57.1% reduction in cost. It also reduces manual operations,
achieving high-throughput and low-cost plasmid DNA extraction, thus may facilitate gene
synthesis and sequencing.

Keywords: plasmid DNA extraction; double-magnetic-bead method (DMBM); high-throughput

extraction; low cost
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Figure 1  Transmission electron microscope of
magnetic beads I (left) and II (right).
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Figure 2  Effect of pH on surface charge of

magnetic beads.
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Figure 3 Plasmid DNA extraction with double
magnetic beads method. M: DNA marker; 1-2:
pHBM; 3—4: pUC19.
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Figure 4 Effect of magnetic beads I on plasmid
DNA extraction. M: DNA marker.
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Figure 5 Effect of bacteria density on plasmid DNA extraction. A: 1 mL bacteria (1, 2, 3, 4); B: 2 mL bacteria
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Figure 6 Comparison of plasmid DNA extraction between centrifugal adsorption column method (A: 1-4) and
double magnetic beads method (B: 5—8). M: DNA marker.
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Amplification plot
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Figure 7 Fluorescence quantitative PCR amplification curve of different methods for extracting plasmids.

F1 ERHEE=ZPCRER

Table 1 Real-time quantitative PCR

Sample Double magnetic Centrifugal adsorption

number beads method column method
(Ct value) (Ct value)

Sample 1 24.05 24.20

Sample 2 23.88 24.30

Sample 3 23.38 23.64

Sample 4 24.04 24.71

Average 23.84 24.21

value (X)

Standard 0.31 0.44

deviation

(o)

Coefficient 0.01 0.02

of variation

(CV)
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Table 2 gPCR of different gradient dilution by
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R 3 EABRENE DR M AR BN AR Fn 42 BX
A1) EL 48
Table 3 Comparison of cost and extraction time of
DMBM and centrifugal adsorption column extraction
methods

Contrast parameter Extraction time Extraction cost

(min/96 samples) (yuan/individual
sample)
Centrifugal 150 3.5
adsorption column
method
Double magnetic 30 2.0
bead method

Dilution ratio Double magnetic Centrifugal adsorption

bead method column method

10° 24.26 24.70
10! 27.40 28.01
10? 30.67 31.28
10° 33.83 34.05
10* 36.58 37.40
10° 38.80 UN

10° UN UN

UN: No signal is detected.

a 40 -
30 | .., %
S 20} y=-3.107x+42.976
10l R*=0.999 1
E=109.82%
o 1 2 3 4 5 6 7
Ig 10"
B 4. :
30 L s
G 20 + .1}:—3,144_Y+43.664
L R=0999 1
E=108.00%
0 1 2 3 4 5 6 7
lg 107

8  XUHATRIE(A)FAES LR MIFE K (B)ER BYAVRE AR
IBLERMEI D

Figure 8  Amplification results and regression
analysis of samples extracted by double magnetic

beads method (A) and centrifugal adsorption column
method (B).
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