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Efficiency Comparative Analysis of Three Different
Nucleic Acid Analysis System

LIU Ya LI Xiang REN Wen JIANG Hui-quan ZHAO Jiu+an
( Maize Research Center Beijing Academy of Agricultural and Forestry Sciences Beijing 100097 China)

Abstract: Four kinds of genetically modified maize genomic DNA were extracted using specific primers for
PCR and multiplex PCR detection in this study. The PCR products were analyzed respectively by ordinary agarose
gel electrophoresis and other three kinds of nucleic acid analyzer ABI 3730XL Shimadzu MultiNA and QIAGEN
QIAxcel. The experimental results were compared and summarized the advantages and disadvantages of the detection
methods for nucleic acid fragments of different size which provided an important reference for different analysis re—
quirements.

Key words: Transgenic detection; Multiplex PCR; Nucleic acid analysis system

PCR ( BCEIA 2009) MultiNA
DNA
o RNA o QIAGEN QIAxcel
. . . DNA
~ ! o ~
DNA A
. o DNA
. ABI 3730XL.
MultiNA.QIAGEN QIAxcel 3
o 192
7 SSR o
PAGE 2 SSR |
. N 1.1
. 13 NK603.Bt11.Tcl1507  Mon810 4
12012 - 10 -08
: ( KJCX201102003) ; (Z111105054511066)
(1977 -)

(1962 —)



PCR o

A G T A
6 59 AGRICULTURAE
BOREALI-SINICA
958 ( ) o ( ABI) SYBR Gold( Invitro—
1.2 gen) DNA 500kit( ) Taq DNA
1.2.1 Mycyecler ( Bio— dNTPs( ) DNA (
rad) ( ) ) o
( Eppendoff) YXQS- Invitrogen o
308( ) ( ) ABI 10 pmol /L.
3730XL( ABI) MultiNA ( ) QIAxcel 1.3
System( QIAGEN) NK603.Btl1.Tc1507  Mon810
1.2.2 GS3730-500 1 Zein o
1
Tab.1 Primers of genetically modified maize
/bp
Primer name Primer sequence Position designed Object fragment
NK603 ° F:5"-CAAATCCTCTGGCCTTTCCG-3~ tNOS/Maize genome 108
R:5-TCGCCGATGAAGGTGCTGTC3~
Btll ° F:5"-GCAGACTCCCGTGTTCCCTC3~ Maize genome/ adhl ehancer 207
R: 5" TGTCCAATCGTAAGCGTTCC3~
Tel507 7 F:5'-CCAGTTTCTGCGAACATACC-3~ T-35S/Maize genome 279
R: 5" ITTGCGTGAGCTAACTAAGTGTC3~
Mon810 F:5"-ACCGACCTGAACGAGGACTT3" Cryl A(b) /Maize genome 466
R:5"-CAGGTCTTAGTGCTCTGGCTC3"
Zein ® F: 5" -TGAACCCATGCATGCAGT-3" Zein 195
1.4 PCR
: (0.5 x TBE) 0 4
1% 5 ~10 pL PCR
1 ~2 pL 6 x Loading Buffer ( NK603 108 bp Btll
o 100 bp Ladder DNA Marker 207 bp Tcl507 279 bp Mon810 466 bp) .
10 V/em 50 min o
ABI 3730XL . PCR 10
PCR 1.5l 96
10 pL ( 1%
GS3730_500 ) 95°C 5 min 4°C
10 min 3 000 r/min 10 min ABI 3730XL
o 15 kV 2 min;2 kV M. 100 bp ladder DNA Marker; 1 8. NK603 12 9. Bill
. . ;3 10. Tel507 ;4 11. Mon810 05 12,
10 s; 15 kV 20 min o 6 13. PCR
MultiNA : PCR 10 M. 100 bp ladder DNA Marker; 1 8. NK603 PCR products; 2 9. Btll
. PCR products; 3 10 Tcl1507 PCR products; 4 11. Mon810 PCR prod—
10 ML 96 MultiNA ucts; 5 12. Negative control; 6 13. Mixture of four PCR products.
4 DNA 500 kit 1 PCR
2h ° Fig.1 Agarose electrophoresis results of four
QIAxcel 10 uL PCR 96 kinds of transgenic maize PCR production
QIAxcel 2.2 PCR
20 uL 40 min N
o DNA PCR o
9-11
2
2.1 0 1 NK603. Btll.
4 2 (1T 1 Tc1507  Mon810 PCR

108 207 279 466 bp
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NK603.Btl1.Tecl1507 Mon810 ( 4)
PCR ( 1o 2
2.3 ABI3730XL Excel 0
ABI 3730XL 4 F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11F12
— e rem— ———500 bp
( 2) —400 bp
enemapper =t i 1= —200 bp
Data Collection — 100 bp
° F1 F7. NK603 ; F2 F8. Btll ; F3 F9. Tel507
- = = -  F4 F10. Mon810 ;K5 FI11. ; F6 F12.
FhEE . . . PCR .
9 000 —— F1 F7. NK603 PCR products; F2 F8. Btll PCR products;, F3 F9.
7 000 —— Tc1507 PCR products; F4 F10. Mon810 PCR products; F5 F11. Negative
control; F6 F12. Mixture of four PCR products.
5 000 —— 4 PCR QIAxcel
3 000 ——. Fig.4 QIAxcel analysis results of four kinds of
1 000 transgenic maize PCR production
NK603 Bt11 Tel507 MonB810 3
(108 bp) (207 bp) (279 bp) (466 bp)
2 PCR 3.1 DNA
Fig.2 Capillary electrophoresis fluorescent light results 4 NK603.Btl11.Tcl1507
of four kinds of transgenic maize PCR production Mon810 DNA
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D1 D7. NK603 ;D2 DS8. Btl1 3 D9. Tc1507
D4 D10. Mon810 D5 DI11. D6 DI12.
PCR

DI D7. NK603 PCR products; D2 D8. Btll PCR products; D3 D9.
Tc1507 PCR products; D4 D10. Mon810 PCR products; D5 DI1. Nega—
tive control; D6 D12. Mixture of four PCR products.

3 PCR MultiNA
Fig.3 MultiNA analyzer results of four kinds
of transgenic maize PCR production
2.4 MultiNA
MultiNA 4

Excel 0
2.5 QIAxcel
QIAxcel 4
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standards and real4ime PCR methods for transgenic Btl1
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20 min i QTAxcel 12
EB 1 ng/pL 96
DNA o 40 min ; MultiNA
3 2
1 bp
DNA 75 s 96 2 h o
DNA o ABI 3730
Marker DNA o
3 DNA
ABI3730XL 96 96 (2
Al 96
2
Tab.2 Contrast of several kinds of nucleic acid analyzer merits and demerits
Alalysis A ati -leic aci
Resolution Sensitivity aysis utomation Cost analysis NU( ele ,dUd
cycle degree quality requirements
Agarose Gel
ABI 3730XL
MultiNA
QIAxcel
ABI 3730XL. MultiNA . QIAGEN Agric Food Chem 2005 53( 8) :3041 —3052.
QTAxcel . . 7 869 72007
Tel507 PCR S . :
N 2007
o 3 8 . SN/T 11962003
PCR S . :
( )
2004.
A A 9 . GA21
° PCR I 2003
23(8) :87 -95.
: 10 Onishi M Matsuoka T Kodama T. Development of a
1 . SSR multiplex polymerase chain reaction method for simulta—
J . neous detection of eight events of genetically modified
2008 41(12) :3991 —3998. maize J . Journal of Agriculture and Food Chemistry
2 . SSR 2005 53(25):9713 -9721.
PAGE 11 Sunlan Bai Jie Zhang Shucheng Li et al. Detection of
J. 2006 21(5) :64 -67. six genetically modified maize lines using optical thin—
3 . 13 BCEIA J. film biosensor chips J . Journal of Agriculture and Food
2011(12):92 -95. Chemistry 2010 58: 8490 —8494.
4 Claire L McMurray Katherine J et al. Rapid automated 12 I
epidemiological typing of methicillinresistant Staphylo— 2000 22(2):120 -122.
coccus aureus J . Journal of Microbiological Methods 13 .
2010 80( 1) :109 —111. J. 2004 35(3):165 —169.
5 869 413 -2007 14 Reif J] C Melchinger A E Xia X C. Genetic distance
NK603 based on simple sequence repeats and heterosis in tropi-
PCR S . : cal maize population J . Crop Science 2003 43: 1275
2007. -1282.
6  Isabel T Pieter W Marc V et al. Event-specific plasmid 15

N . 2009 11:19.



