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Development of rapid digital quantitative technology using loop-mediated
isothermal amplification
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To develop digital quantitative method using loop-mediated isothermal
amplification (LAMP), it is indispensable for a duplex detection system. In current digital PCR
technique, TagMan probes which are labeled with two different fluorescent dyes, has been used to
distinct amplification products with different emitted wavelengths. The TagMan method is
inapplicable to LAMP since DNA polymerase with high strand displacement activity has been used in
the DNA amplification. Molecular beacons are fluorescent nucleic acid probes with a hairpin
structure. We attempted for duplex detection of LAMP amplification products using molecular beacons
and succeeded to simultaneously detect two targets consisting of genetically modified (GM) and
species-specific endogenous sequences in GM soybean and maize events.

LAMP



GM

GM
5
PCR

PCR

DNA

PCR
PCR

LAMP

LAMP PCR
LAMP
DNA

PCR PCR
PCR
DNA
PCR
DNA

PCR

LAMP Loop-Mediated | sothermal Amplification

LAMP

LAMP

LAMP

DNA

PCR



LAMP

DNA LAMP DNA
FAM VIC
DNA
DNA LAMP LAMP
DNA PCR TagMan
DNA LAMP
LAMP
OptiGene
Genielll
LAMP
DNA
TagMan DNA
LAMP
DNA TagMan TagMan
QP Quenching
phenomenon QProbe LAMP
GM 35S P35S
Qprobe P35S GM RRS DNA
Lectinl Lel
P35S Lel
P35S P35S Qprobe-G 505 nm/
515nm Lel Lel Qprobe-S 665
nm/ 685 nm RRS 30
FAM P35S ROX Lel
1 QProbe LAMP
2000 Lel 5000 P35S
0 \\ 0
8 2000 T 8
8 et - NTC| & -5000 -
$ -4000 N g
& -6000 . 340600 Non-GM
NI Non-GM
-8000 ——— 7R\RAS -15000 ==
-10000 -20000
5 10 15 20 25 30 5 15 20 25 30
Time (min) Time (min)

X1 Qprobeic & 2LAMPBIBEYOK IR
EQARR A ZREEESTH B Lel BRI & L1-FA,. ARIAPISERENE LIBEORESRY, RRSIIBERME
GM& A XEFEDDNA, Non-GMIZFEM#R &4 XH i L 7-DNAA SR AL -HBE,. NTCIZEEEDNAZL L

LAMP

P35S

5’ FAM 3

Molecular Beacon
Dabcyl



Fluorescence

Molecular Beacon LAMP LAMP
Lel 5 ROX 3’
Dabcyl Molecular Beacon
FAM ROX P35S
Lel RRS DNA
DNA 0.5%
2 GM P35S
Lel DNA
LAMP Molecular Beacon
10909 61 Non-GM 10900 p3gs
15000 0.5%RRS 8000 0.5%RRS
10000
5000 8 6000
0~ % 4000
- é 2000
-10000 =
-15000 NTC O ~——= s NTC
Non-GM
-20000 2000

5 10 15 20 25 30 35 40 45 50 55 60

Time (min)

E2 Molecular BeaconiZ & 2 LAMPIEIBRED DGR

5 10 15 20 25 30 35 40 45 50 55 60

Time (min)

ERLel 2 & LA, ARINPIESEFEN L LBEORRETY, 0.5%RRSH Sl L7-DNA (ZED# VIR
L) . Non-GMiz3EfRia 2 &' XA St L 7-DNAZ SFHEUCAW/235&. NTCIZSFEDNAL L






