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Detection of Citrus Greening Disease (Candidatus Liberobacter asiaticum) by Loop-Mediated Isothermal
Amplification. Satoshi Fusavasu*, Tetsuji SATo and Hiroaki SHiMIzU** (Moji Plant Protection Station,
1-3-10, Nishikaigan, Moji-ku, Kitakyushu, Fukuoka 8010841, Japan, *Shimonoseki Branch, Moji Plant
Protection Station and **Fukuoka Sub-station, Moji Plant Protection Station). Res. Bull. Pl Prot. Japan
42: 81-87 (2006)

Abstract: Loop-mediated isothermal amplification (LAMP) is a method that amplifies nucleic acid with
high efficiency, specificity, and rapidity under isothermal condition. This method was investigated for de-
tection of citrus greening disease (Candidatus Liberobacter asiaticum). The LAMP method was able to
detect a 107° fold DNA dilution of Candidatus Liberobacter asiaticum, in contrast with the PCR
method, which had a detection limit of a 107! fold DNA diluted sample. As a result, it is considered
that the LAMP method is more effective than the PCR method for detection of Candidatus
Liberobacter asiaticum. Moreover, the LAMP products were digested with Sphl restriction enzyme into
two fragments (about 1.2-kbp and 1.8-kbp) that confirmed correct amplification of the target DNA. To de-
termine a suitable method of DNA extraction for the LAMP method, two methods: the potassium-SDS pre-
cipitation method and the CTAB method, were investigated. As a result, LAMP amplification was
carried out on the same amount of midrib with both methods. However, the CTAB method is consid-

ered to be more suitable, because it can reduce contamination risk.
Key words: Loop-mediated isothermal amplification, LAMP, citrus greening, detection
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Fig. 1.

Schematic representation of the LAMP reaction. (1) FIP Primer hybridizes to F2c, leading synthesis of
complementary strand. F3 Primer hybridizes to F3c, leading strand displacement extension. (2) BIP Primer
hybridizes to B2c, leading synthesis of complementary strand. B3 Primer hybridizes to B3c, leading strand
displacement extension. (3) The displaced single strand forms “dumbbell-like structure” by self-primed DNA.
(4) FIP Primer hybridizes to the loop in the stem-loop DNA, leading strand displacement extension. (5) Cycle
amplification products mixtures of stem-loop structure with various stem lengths.
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Table 1. Primers for PCR and LAMP.

Primer name Sequence

for PCR
OI1 5-GCGCGTATGCAATACGAGCGGCA-3’
Ol2c 5’-GCCTCGCGACTTCGCAACCCAT-3’

for LAMP
rpl-F3 5-TGGGTTAAGTGATGCTGTGG-3’
rpl-B3 5-CAACAATATCAGCCCCTGCT-3’
rpl-FI 5-GCATGCCGAGGATCAATGCCTTGCTTAAAGAGCGTGCTACG-3’
rpl-BIP 5-TATGCCTAATGGCACGGGGGTAAGCTTCATCCGCCTTCGA-3’
rpl-LF 5-TCTCAACTGTTTCATCAAACCTAGC-3'

rpl-LB

5-CGTGGCGGTTTTTGCTACA-3’
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Fig. 2. Agarose gel electrophoresis of LAMP (left side) and PCR (right side) products from total DNA isolated from
citrus midrib infected with Candidatus Liberobacter asiaticum after serial 10-fold DNA dilutions from 10° to
10~* with distilled water. Lane M, DNA size marker (100 bp ladder). Lane N, negative control.
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Fig. 3. Real-time turbidimetry of LAMP reaction from total DNA isolated from citrus midrib infected with
Candidatus Liberobacter asiaticum after serial 10-fold DNA dilutions from 10° to 10~ N.C., negative control.
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100 107" 1021073

M P

Fig. 4. Agarose gel electrophoresis of Sphl products
from LAMP products from total DNA isolated
from citrus midrib infected with Candidatus
Liberobacter asiaticum after serial 10-fold
DNA dilutions from 10° to 1073, Lane M,
DNA size marker (100 bp ladder). Lane P,
positive control.
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Fig. 5. Agarose gel electrophoresis of LAMP products from citrus midrib infected with Candidatus Liberobacter
asiaticum after serial 10-fold DNA dilutions from 10° to 107 with unifected midrib. Total DNA was
extracted by the alkaline-SDS method (A) or the CTAB method (B). Lane M, DNA size marker (100 bp

ladder). Lane N, negative control.
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