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Loop-mediated isothermal amplification assay for rapid diagnosis of
Meloidogyne incognita, Meloidogyne javanica and
Meloidogyne arenaria from infected plants
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Abstract: [ Aim] The objective of this study is to establish a rapid diagnostic method for three species of root-knot nematode attacking
plants based on the loop-mediated isothermal amplification (LAMP ). This could provide technical support for monitoring and preven-
ting the root-knot nematode infestation. [ Method] The DNA fragments of the selected root-knot nematodes were amplified by PCR u-
sing species-specific primers of the three root-knot nematodes. The amplified products were purified, recovered and sequenced. Based
on the sequencing results of the three root-knot nematodes, three primers were designed using PrimerExplorerV4 software for species-
specific segments. The designed primer sets were artificially synthesized, and the purified primer population DNA was used as a tem-
plate to test the specificity of the primer sets. The best primer sets for three root-knot nematodes were selected. [ Result] The LAMP-
specific primers of the three root-knot nematodes could directly detect the three common root-knot nematodes from the roots of plants,
LAMP rapid detection system included 1 mmol + L™ dNTPS, 5 mmol + L™" Mg® | without betaine, and at a reaction time of 45 min.
The rapid detection of Meloidogyne incognita, Meloidogyne arenaria, Meloidogyne javanica by LAMP was assembled. [ Conclusion]
The method was highly specific, sensitive, and economical, which made it possible for quick and accurate detection of M.incognita,
M.arenaria and M.javanica from the infected plant root tissues, with high actual application value.
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Fig.1 Specific amplification of the three root-knot nematodes
A B CHRR MTG I T FIAEAE MR 454k sk DNA LK B, HL Bk T Marker K79 2000 bp,
A, B, C: The electrophoretograms of DNA from M. incognita, M. javanica, and M. arenaria. The size of the Marker used was 2000 bp.
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Table 1 Primer sequences of M. incognita, M.arenaria and M.javanica

EILZERS FFA1(5'-3") R
Primer name Sequence (5'-3") Function
Mi-F -GTGAGGATTCAGCTCCCCAG- F 7 REGE R A
Mi-R -ACGAGGAACATACTTCTCCGTCC- M. incognita specific detection
MiF3 -GTGCTTCGTCTTTTGCTT-
MiB3 -ACTTTCCTTGGAATTGGAACA-
MiFIP -AGGAAGGTATACTATCCAAGACCCA-
TTTAAAATCTGTTTCGGCACAC- M. incognita LAMP
MiBIP -TTCACAAAAAACCCAATATGTCAGC-
CGATATCTAGGGGTGTTTGA-
Ma-F -TCGGCGATAGAGGTAAATGAC- AEAAREE L R SRR AG T
Ma-R -TCGGCGATAGACACTACAAACT- M. arenaria specific detection
MaF3 -TGCTTTCAACGCGGTATG-
MaB3 -ATTTCTCTCCACGAGTTTCT-
MaFIP -CCACTTTGCCTCAGCGAAATTT- M. arenaria LAMP
GTCGTAATCAATGGGTTGTC-
MaBIP -GTGGCTTTTCGATGTTCGCT-
TAGCCCAATTTGAGTTTTCC-
Mj-F -GGTGCGCGATTGAACTGAGC- JTHE R 25 28 v R S A
Mj-R -CAGGCCCTTCAGTGGAACTATAC- M. javanica specific detection
MjF3 -TCGGAAATGACGAAGGTG-
M;B3 TTATAAACCCAGCTAGGGAC-
MjFIP -TTAGGCTGATTTCCGATTTCCGAC- M. javanica LAMP
TCGGAAATGGGAACTGTC-
M;BIP -ATGTCGGAAATCGGAATTCCAG-
CCCCATTTATTCGCAAGAC-
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Fig.2 Detection results of M. incognita, M. javanica and M. arenaria by LAMP
A B CAKI IR T AEAFTUEAR S5 28 (5P RGN 255 5 D E F ARUCH R T |
A6 FUTCE R 45 28 ) e L PR 285 51 sk I T Maarker /N7 1000 bp.,
A, B, C: Results of fluorescent dye detection of M. incognita, M. arenaria and M. javanica; D, E, F. Gel electrophoresis results of

M. incognita, M. arenaria and M. javanica. The size of Marker used in gel electrophoresis is 1000 bp.
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Fig.3 LAMP direct detection of M. incognita
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A: The results of electrophoresis detection; B: The results of fluorescent dye detection.
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Fig.4 LAMP direct detection of M.arenaria
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A; The results of electrophoresis detection; B: The results of fluorescent dye detection.
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Fig.5 LAMP direct detection of M.javanica
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A: The results of electrophoresis detection; B: The results of fluorescent dye detection.
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