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1.2 B

WHHKEMTE Perkin Elmer 1.S-55 283643606 BETE Db AT, F % 310 1R /K 7 (9 52 17 ¥ B e 1R 37 <C
(BRERRIHE AN ) . 2 TASARITARIC P L FAM, YE#% 469 nm W& I K, 518 nm & FHk K.
P KA 469 nm YE# A&, 76518 nm ARG, {UES IO ASIBRAE RN S nm, B HIBEAEHN 10 nm, FESIAT
80 L.
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2L R 200 nmol/L B4 TR R, 6NV 43 I A LM B2/ 200 nmol/L i ¢DNA F1 N1 4258, iff
(R aEEET T
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WRAEAT T A KF ™ RN 28 W, 245 4 200 nmol/L 4> F{5F5 . 300 nmol/L. RNA 5|
Y 25 pmol/L ANTP, ZEWeAa5E T, IMA 2.5 U/pL A KF - IE 1 wl, BEFT9860m A semt 414,
1.5 KF E4MEES
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BEANEAE O ~4 °C N (T, BRI HIE S BT - 20 CIRIEA . 16 KF~ R 8 . 9 2 200
nmol/L 43 F{&HR . 300 nmol/L 5[ #1H1 25 wmol/L dNTP 1, 23 BIIIA [ B KF - % 1 wl, SZR
FAFE DR
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Fig.1 Schematic diagram of real-time monitoring continuous replication of DNA leading strand
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Fig.2 Emission spectra of MB hybridized with Fig.3 Real-time monitoring replication of DNA

cDNA and N1 leading strand

a. MB +cDNA; b. MB +N1; ¢. MB. a. Without KF~ ; b. adding KF ™ at ¢, time.
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AT 50T A EAMAEE, T ERZEEHTIT, JOUES LT, ImsEEl 7 X DNA #4225 il i ##
B AR A1 S s ).
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pmol/L dNTP, 3 BN ARl 73 FARAnii , 2R 53500 0, 100, 150, 200 1300 nmol/L,
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Fig.4 Effects of different factors on DNA replication
(A) Template; (B) primer; (C) dNTP; (D) Mg?*; (E) temperature.

2.4.2 RNA B4 EWHEm  EESTIEHA INTP 1949 E 23 514 200 nmol/L H125 pmol/L,
5 RNA 51, i R E /3500, 0.1, 0.2, 0.3, 0.4, 1.0, 1.5 Al 1. 8 mmol/L, SZif Wil iz
N, TR RO TR FE I A — W R S X RNA 5 [ FEAE I, 45 R K 4 (B) o, AT 0L, 4Ams|
Yiwk, A RN R 0, WA SR, RN PEERLE BT, S5 E S T 1 mmol/L B,
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Fig.5 Quantitative analysis of KF~
(A) Reaction under different concentrations of KF ~. Concentration of KF~/(U + pL™Y): a. 2.5; b. 1; ¢ 0.5;
d. 0.25; ¢ 0.1; f. 0.025. (B) The relationship between initial velocity and KF ~ concentration.
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Real-time Monitoring Continuous Replication of DNA Leading Strand
in vitro Based on Molecular Beacon

MENG Xiang-Xian, YANG Xiao-Hai, WANG Ke-Min" , GUO Qiu-Ping, LI Jun, TANG Zhi-Wen
(State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical Engineering,
Biomedical Engineering Center, Key Laboratory for Bio-Nanotechnology and Molecular
Engineering of Hunan Province, Hunan University, Changsha 410082, China)

Abstract Real-time monitoring of replication of DNA leading strand using molecular beacon in vitro was re-
ported. DNA replication plays a pivotal role in life process. DNA replication is usually assayed by denatured
gel electrophoresis and autoradiography, which are complex, time-consuming, and incapable of acquiring the
dynamic data in real time. We employed molecular beacon as the probe and template for DNA replication and
converted directly replication information into fluorescence signal. The replication information of DNA leading
strand was obtained conveniently and accurately using molecular beacon. This method would provide a strategy
for real-time monitoring DNA replication and for further research of replication dynamic data and some
deseases associated with DNA replication.

Keywords Molecular beacon; DNA replication; Real-time monitoring; Fluorescent signal
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