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Surface modification of magnetic microspheres for genomic DNA extraction
and its application in detection of traditional Chinese medicine
and analysis of genetic diversity

RAN Xiao-hua, CAO Jing-jing, BI Yan-ping, WAN Qian-hong, CHEN Lei’
(School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China)

Abstract: To control the quality of traditional Chinese medicine (TCM) at the molecular level, magnetic microspheres
was utilized to extract and purify DNA from TCM for subsequent biological detection. Fe;0, magnetic microspheres
with high magnetic susceptibility, uniform particle size and superparamagnetism were applied in this study as solid
absorbents to extract genomic DNA from different TCM samples, such as roots, stems, leaves, flowers, fruits and seeds.
The prepared DNA was used in biological identification of Chinese herbal medicines by PCR and random amplified
polymorphic DNA (RAPD) technology. Results showed that high-purity DNA (OD6 ym/OD:go nm ranged from 1.6 to 2.0)
was obtained by solid-phase extraction with the magnetic microspheres; Salvia miltiorrhiza Bge. was distinguished from
Arctium lappa L. by amplifying »p/16 gene fragment; and three random primers could be used in RAPD analysis of four

species of Bupleurum.

Key words: magnetic microspheres; traditional Chinese medicine (TCM); DNA extraction; distinguishing the genuine

from sham TCM; genetic diversity analysis
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( PCR ) F1 RBHERRAS
Tablel Name and origin of TCM
DNA
DNA
Ginkgo biloba L.
(CTAB)
Glycyrrhiza uralensis Fisch
(SDS)
Glycyrrhiza uralensis Fisch
Lycium barbarum L.
Lonicera japonica Thunb.
Salvia miltiorrhiza Bge.
Gynostemma pentaphyllum
Salvia miltiorrhiza Bge.
DNA
Arctium lappa L.
DNA Bupleurum smithii Wolff
[4] PEG/NaCl Bupleurum scorzonerifolium Wolff
DNA Bupleurum smithii var. parvifolium
Na" DNA Shan et Y. Li.
DNA Bupleurum falcatum L.
DNA 1.2 X5
JEOL (TEM
) Tecnai G2 F20
(HR-TEM FEI ) XRD-7000 X
DNA
(XRD SHIMADZU )
DNA
LDJ 9600-1 ( LDJ
DNA
) UV-2450 (
) DYCP-31C ( )
(5.7] BioDoc IT ( UVP )
PTC-150 PCR ( MJ RESEARCH )
(Affimag FEO
PCR RAPD 500 nm, )
( )
(1.5 mLx2
) K30(PVP
1 #rRfnAE ) C(

RNase(
(D
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) ( ) K 50 uL 55°C 45 min
8000(PEG8000 5 mg/mL RNasel0 pL 4 °C 30 min 12 000
) ( Bio Basic Inc.) DNA r/min 5 min
Primer( DNA [5] PBS (800
) 2xTaq PCR Master Mix( mL 8 g NaCl 02 g KClI 144 ¢
) Na,HPO4s 0.24 gKH,PO, HCI pH 7.4
1.3 ZghiE E A ARES B R MR R IR R 1D 10 mg/mL 500
ulL 1.5 mL
1.3.1 AEMw B R MaRe Rl — AL 0.8 | mL PBS )
sol—gel lg 0.1 mol/L (20% PEGS8000 2
HC Lh mol/L NaCl) 1.0 mL
40 mL 8 mL 0.2 mL 500 pL
0.25 mL 3h 1.0 mL 70%
60 C 2 TE
Fe;04 (10 mmol/L Tris—HCl 1 mmol/L EDTA-2Na
1.3.2  EEMEIEAL =2k R 69 RAE pH 7.8) 0.4 mL
TEM HR-TEM DNA
XRD
(CuKa 7=0.154 1 nm) 1%
1.4 HMREKRBUEERAMEMEEMREX
133 b AR AR 4 SR R R
DNA 141 FEBEAhme ST
DNA
DNA
DNA PCR [8]
DNA RYF(5-TCA AAC AAA ATA GAT GAA T-3')
RYR(5'-AGT TAA ATC AGT CAT ATC-3")
C (10%) PVP (10%)
3g PCR 50 uL DNA 1 pL
(0.25 mol/L NaCl 0.2 mol/L 2xTag PCR Master Mix 25 uL. 100 pmol/L
Tris—HCl pH 8.0 50 mmol/L EDTA-2Na( 1 uL  ddH,O 22 uL 70 C
) 4% PVP) 10 min 4min 94 °C 40s 40°C 20s 72°C
1 PVP03 g 2 min 4 94 °C 20s 40°C
C03¢g (100 mmol/L Tris—HCI 20s 72°C 2 min 30
pH 8.0 100 mmol/L EDTA-2Na 500 mmol/L NaCl 72 °C 10 min PCR 3%

2%SDS) 4 mL 5 mol/L 200 pL 5 mg/mL
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Fig.1 TEM image of the magnetic microspheres (a) and HR-TEM image of silica modified magnetic microspheres(b)

DNA
PCR(RAPD) [9]
RAPD
PCR 50 uL DNA 1 uL
2xTag PCR Master Mix 25 uL. 10 umol/L 1 uL
ddH,0 23 uL 95 C 5min 95T
50s 34T 45s 72 °C 1 min
30 72 C 7 min
2%
1.5 #UES
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Fig.2 XRD pattern of Fe;0, magnetic microspheres
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Fig.3 Magnetization curve of the magnetic microspheres
at room temperature
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2.1.2 RECP AR AT %2 hZHH DNA B SMETIE R
) oD 10D Table 2 UV data of DNA extracted from TCM
260 nm/ %7280 nm op ODsomd DNA  / DNA /
1.6~2.0 0" ODago um (ugrmL™) (uggh
PCR DNA 1.83 1.69 91.5 15.3
1.00 2.04 50.0 41.7
4 DNA

0.28 1.60 14.0 9.3
10 kb DNA 0.46 1.77 23.0 3.8
DNA 0.33 1.69 16.7 8.4
DNA 2.99 1.98 149.5 24.8
0.37 1.93 18.5 3.1

10 000 bp

2000 bp

1 000 bp

A B
M 1000 bp ladder marker

E 4 HZteEmR IR A BT DNA HBKE
Fig.4 Agarose gel electrophoresises of DNA obtained from traditional Chinese medicine
2.2 ETHMHMEKERUENPAMEMNETER M ! 2 3 4
GREDH

2.2.1 A AhERE

DNA 181
472 bp ( 5) 400 bp —|
2 600 bp 472bp
PCR
M DNA markerI 1 2 3
2.2.2 RU|FLXENAN 4 PCR
3 10 bp 5 A& R{hmEEEH PCR HBKE

Fig.5 Agarose gel electrophoresis of the PCR products obtained
4 RAPD ( 6) from Salvia miltiorrhiza and Arctium lappa
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1500 bp

A

A AW56325 B AW56326 C AW56327 M 100 bp ladder marker 1 2 3

4 5 RAPD
6 4 FPLSCEAEEAS | Y B RIKE

Fig.6 RAPD products with three primers obtained from four species of Bupleurum

3 3 37 DNA DNA

RAPD DNA
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DNA 37 2] PCR
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Table 3 Three primers and results of RAPD-PCR
/

(5-3)
DNA (3] C
AWS56325 CAG GCCCTTC 2 7 8
AWS56326 GTG TGC CCCA 2 15 17 DS
AWS56327 AGC GCCATT G 2 9 11
6 31 37 DNA
s & 1 ry s £ O ry
L16
7
(rpl16)
2
472 bp
CASE o 5 10 15 20 25
Label Num +----- o= L I-=-==- a----- +
! T DNA PCR
2
4
7 4 ADSEHAmAE B9 RAPD RE SR
Fig.7 Dendrogram of the four species of Bupleurum
Wang [14]
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