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A Method of PCR Amplification Based on Target Sequence Magnetic

Enrichment and Sensitivity Detection
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Abstract: In this research, a method of magnetic enrichment of PCR amplification was built. First, target sequence
was combined with biotin-modified specific primer and enriched to the surface of ¥-Fe,O,. Then single target sequence
was gained through degeneration, and performed PCR amplification. Simultaneously, the experiment conditions were
optimized, such as the optimal hybridization temperature of target sequence and specific primers and the dosage of mag-
netic nanoparticles ¥-Fe,O,. Besides, the sensitivity of the method was detected. Through the experiment, the optimum
temperature of hybridization was 53 “C, the optimum dosage of magnetic nanoparticles ¥=Fe,0, was 90 Mg, and the lowest
concentration of target sequence could be detected was 5 X 107" ng/mL.
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Table1 Primer in experiment

EIEZERS SIWEsl (5'-3")

M235T Forward Primer CCACGCTCTCTGGACTTCAC
M235T Reverse Primer GAGGTTTGCCTTACCTTGGA
M235T Bio—Reverse Primer Biotin-GAGGTTTGCCTTACCTTGGA

ARSI o B 1) 2 B

YIKRAREEAL, Nano-ZETA1 M, HIZEE Malvern
ISEIAEE

AL, KQ2200DE &, MR LTS (AT R
ISEIAE

PCR 1, PTC-220%, HI3EE My AFRA";

DNA Engine Opticon 2 %! Real-Time PCR f¥F
Universal Hood Il BUBERE AR, ¥ BIO-RAD A FI
A7
1.2 EFE4 DNA KRR

XFFREAS T DNA BRI, SR KT 0,
BAEWTE

1) B &M PR (ethylene diamine tetraacetic
acid, EDTA ) -Na, JU5EI 500 pL, FHE T 1.5 mL K&
BLLEH, FHIAL 000 pL KEEETIK, T10 000
t/min B N0 5 min, A FIHR.

2) 14 B3R IS FFSTE R A 5 mol/L B9 K1
W 120 wL. BERRED 30 s HIE A . FEIMALR
TN 0.9 % B NaCLIA 440 L, WFHH 24:1 1
A5 ) IR 560 L, FEAMRA), JFERE 2 mino
F10 000 r/min HE FEC 5 min, ORI KRR
TIHMY 1.5 mL K ELE S, FFIIA 400 pL #NEE
W FSTIRS), #E 2 mine

3) 10 000 r/min i F L5 min, AfEFE L
THW . FEPTARTITE FIMAMRTUREE R 70 o HIVK L EE
1000 RL. FHXT 10 000 r/min HEE T &L 5 min, FF
SRl

4) KEEAE ) JE TR UIE RS T4, FIA
TE ( Tris-EDTA ) % 100 pL, T 55 CRIEHHMH,
BRI T —20 CHAF T IRAER

5) EREER, MO R E
M ZH DNA PO EE ] 50 ng/ L it o
1.3 #BEHKRENOEESEMREN

T AR UKL - Fe 0, FOELATH] 4 0 125 A 7
DA KRR B AG M o 7 2 L SCRRIST . R oK R y—
Fe,0, AFZEEMR R AIE 1 Frs
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Fig. 1 Principle of magnetic nanoparticles y-Fe, O,

avidin-modification
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GG 1.4 PO AREGF S, I T pPCR Y
PCRIMEIAR (30 wL): BEMA 10 x Buffer 3 BL;
25 mmol/L fMgCl, 1.8 L; 10 mmol/L#JdNTP 0.6 1L
10 pmol/L#IM235T Forward Primer ( FP ) F1M235T Re-
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(RN 6 mg/mL ) FEATWRI . WRBH4S R 25 %
Ty AR S 3 81 ) pCR B3 .
1.6 ME£BFIIXTEIRFEHERT

R AL ZH DNA F% 10 R EER B R 5 x
10" ng/wL, AERIBUFHIRE N 5 % 107 ~ 5 X
10" ng/L FIEEIZH DNA L 3k o AT, TEiiid
Z A8 Tk AR FEORE R, e T A T AR A
FERLFPA, ARG T pCR VIS (P8 FEFan 1.5.1 R
P ). IRl A80 1 AT HRZE . XS RRAAHINA 2 pL &
AR, FBA L EENIEHEA DNA (FiEK
JEH 50 ng/wL ), HABL S A S04
1.7 RIEMEREEXEN

BCERFA pCR ™Y 5 wL15 6 X Loading Buffer
1 wLIRG SRR, ] 1% BOUIRHHEERE Uk 73 il 24746
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Fig. 2 Particle size distribution of y-Fe,O,

M 2 AT, a8 R R SO e A%
BEMATE 10~18 nm Z 1] KL EE A SR A2 1
R, BoRERLEEIRAE R 13.4 nme
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O 3RS A CE N ZRAE M B REE AR TR,
0,5,10, 15,20 wL, TERFM T RI30 min, HES
min WERRZEG 1 Ko I B RIS WOSRE, BERCHRYK, Pr
LR 3 fiR .
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Fig. 3 The electrophoresis figure of detection biological
activity of y—Fe, O, avidin modification
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Fig. 4 PCR electrophoresis figure under different

hybridization temperatures
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Fig. 5 The PCR electrophoresis figure of different

particle addition amount

Bl 5, 1~6 DKIE SR Z B B RETEK0RL 5 -
Fe,0, (TR N 6 mg/mL ) FIIIAR 73504 5, 8, 12,
15, 18,20 Lo MEIFETLIE H, Mnii & HA
5 wL B, HEGEH pCRITYIMAATRE . BEEMA
ORI G I, L poR W LUK AR 152 L B
Bmo RO 15 wLEEME] 20 pL i, Hig
VKA 52 FEIF IR W S . N T A 5 R
F R E B E N 6 mg/mL HIRFRBEMRY v -
Fe,0, BETEAKRBUR TR 15 wL, BP90 pgo
2.3 MESPCRYHMEERBENRNERSH

TERGE A ACTRIE 53 CRIRAERE M K IORL » -
Fe,0, it (N 6 mg/mL) 15 wL Bl 90 ng F, it
TTHEE L PCR Y 4G o BRI H TKAS DN BT A5 3] 1) 45l 5
FEYRRSE, W 6 B, RIS, FIFZ 5 2o s H
JIT PRV P 90 ) B UGS, 1 Wk BE SR A7 T 5556, pCR ™)
YR I FL KRG 45 R AN R 7 R
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Fig. 6 The electrophoresis figure of magnetic

enrichment PCR amplification
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Fig. 7 The electrophoresis figure of magnetic enrichment

experiment sensitivity detection

e 7, JKIE 1~9 7392 DL B 5 %
107 ~ 5 x 107" ng/ L FIEEH 20 DNA #8741 (19 e 24
PCRA LR . M AT R H, SEaei ik
i (BN 5 x 107 ng/pL) BIAHTRSE, L
Marker DNA T55; ZJ5 bl #0751k BE AR AR, He
S SE IS BRI 5 x 107 ng/wL (UK
g ) B, HAATERBESATI AT I R R R
Ko (BEWEN 5 x 10" ng/wL, FKiE9) Y,
TEEIPESERFANIGKM T o AT X T
A B B R AG Y BRI 5 % 107" ng/m Lo

3 g

ARSCA LR T — Pl LS5 2R A6 1 10 1 M 40 K Sk
Y -Fe,0, WEUAK, H&5aA MR BRI RS 1)
RBP4 A SR AT, AR5 38 A A T AR LA
JP4), BT PCR VG RR RSN 1S Tk

T ARSI AT LA, ASCRYSEE i,
JE AN AR S 5 | I Rl 24 sCEE hy 53 °C, ik
R 6 mg/mL SRR BB AIIRL ¥ -Fe,0,
MR AEMAG N 15 wL. Bloo wg., $EFHIA ALK
HBRIZ N 5 x 10" ng/ wLo

AR I, B EE, KT AEE R
N2l DNA, FFEIRTERBHME OV Rl RE, $2/ T PCR
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HAbAH sy, AP T pCR YR BIE ., 1 T1E
PCR ¥ Z Wi L7 % HA5 DNA AT 2003, fiifk
TR TR, BT LA RESE B HAS I
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