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Development of a Loop- mediated Isothermal Amplification Assay for Rapid De-
tection of Transgenic Soybean
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Abstract: A loop- mediated isothermal amplification( LAMP) technology was established to detect transgenic soybean. The
sequence of exogenous gene CP4 — EPSPS was used as target sequence,to design outer primers, inner primers and loop
primers. The DNA exiraction method was improved. Through visual observation of white precipitate to judge results of detec-
tion. The improved CTAB method isolated total DNA quickly and reducing DNA- extraction cost as compared with the tradi-
tional CTAB method. The detection limit of the genetically modified soybeans by LAMP technology was 0.01% which was
superior to PCR. Results indicate that LAMP can provide a sensitive,rapid yet simple test for the detection of CP4- EPSPS
in transgenic soybean.
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Table 1  Oligonucleotides primer for LAMP

EIL BN 2l
Sequence(5' ~3")

Primer name

Forward outer( F3) ATATCTCCACTGACGTAAGG
Backward outer(B3) CCAAAAACAAGAAAACTTGAAGA
Forward inner primer( FIP) CCTCTCCAAATGAAATGAACTTCCT-

GATGACGCACAATCCCAC
Backward inner TCAAGAATGGCACAAATTAACAACA-
primer( BIP) GGTTTATGGAAATTGGAATT
Forward loop primer(LF)  GAAGGGTCTTGCGAAGGATA

Backward loop primer(LB) TGGCACAAGGGATACAAAC
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England Biolabs, Beverly, MA ) ,3.5 wL DNA £z fl
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121 caaccacgtc ttcaaagcaa gtggattgat gtgatatctc cactgacgta agggatgacg

<“—B—p<«F2
181 cacaatccca ctatecttcg caagacccett cetctatata aggaagttca tttcatttgg

—><«—LF—>p <+«—Fl
241 agaggacacg ctgacaagct gactctagca gatctttcaa gaatggceaca aattaacaac

<4—— Bl
301 atggcacaag ggatacaaac ccttaatccc aattccaatt tccataaacc ccaagttect

»><4—— LB—»p <+—— B2—»p
361 aaatcttcaa gttttcttgt ttttggatct aaaaaactga aaaattcagc aaattctatg
<4— B3 —»

BT 55 19 (F3 A B3) 5997514 (FIP Al BIP)
BeHES; CPA ~ EPSPS JEH 751
Fig.1 Nucleotide sequence of partial CP4- EPSPS gene used to
design inner primers( FIP and BIP)and outer primers(F3 and B3)
for LAMP. The DNA sequences used for primer design are
shown by heavy lines
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Fig.2  Detection genome DNA of transgenic soybean
by electrophoresis
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Fig.3 The visual results of the LAMP reaction
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(b-1) :100 bp DNA ladder marker; (b-2) : positive reaction; ( b-

3) . negative control; (a-4), (b-4) ; genetically modified soybean

DNA Samples; (a-2) (b-5) : genetically modified cotton DNA Sam-

ples; (a-1) (b-6) : genetically modified maize DNA Samples; ( a-

3),(b-7) : genetically modified tomato DNA Samples.
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Fig.4 The result of specificity test of LAMP
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ual results of the LAMP reaction ; ¢ ; Electrophoretic analysis of LAMP
reaction. Tubes and lanes 4,5,6,7,8,9,10,11,and 12 ,100%
30% ,10% , 1% , 0. 5% ,0. 2% ,0. 1% ,0. 01% and 0. 001%
GMOLI ;tube and lane 2, positive reaction;tube and lane 3, negative
control;lane 1, (a) 2000 bp DNA ladder marker; (¢) 100 bp DNA
ladder marker.
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Fig.5 Comparation on sensitivity of LAMP and conventional
PCR for detection of transgenic soybean
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