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Consideration of Rapid Screening Detection Methods for Living Modified Organisms of Creeping Bentgrass Seed
by Combining of Crude Extraction and Fluorescence Loop-mediated Isothermal Amplification. Keisuke Minamida",
Yutaro Hori”, Yoshimi Inoue, Aki Konno”, Chizuru Hirabayashi and Kazumi Kawasaki® (Yokohama Plant
Protection Station, 1-16-10, Shin-yamashita, Naka-Ku, Yokohama, 231-0801 Japan. "Tohoku Regional Agricultural
Administration Office. “Chubu Airport Sub-station, Nagoya Plant Protection Station. *’Ministry of Agriculture,
Forestry and Fisheries, Food Safety and Consumer Affairs Bureau, Plant Protection Division. “Shiogama Sub-station,
Yokohama Plant Protection Station). Res. Bull. PI. Prot. Japan. 58: 31-34 (2022).

Abstract: Upon-importation inspections of Living Modified Organisms (LMO) are implemented to detect LMO
contaminations under the domestic law in Japan. For this inspection, realtime PCR are employed for LMO detection
in many countries (ISO21570: 2005, ISO21571: 2005) including Japan. However it requires upwards of 6h to
process. Therefore rapid detection methods are required, given the potential increase in the number of inspections in
the global market growth of seeds for cultivation.

We report on a rapid method to detect LMO of creeping bentgrass (Agrostis stolonifera), with a direct LAMP
detection scheme using crude cell lysates. The 35S promoter region derived from cauliflower mosaic virus (P35S)
and the terminator region of the nopaline synthase gene derived from Rhizobium radiobacter (T-NOS) were targeted
on this method. Consequently, the limits of detection (LOD) were =0.5% and the entire process, including seed

pretreatments and LAMP detection, could be completed within 3h.
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Table 1  The oligonucleotide primers used for the LAMP analyses.
Target Sequence References
P35S F3 5S_ATTGCGATAAAGGAAAGGCTATCG-3'
B3 5 ACTTCCTTATATAGAGGAAGGGTC-3'
FIP 5-GAAGACGTGGTTGGAACGTCTTCTTAGTGGTCCCAAAGATGGA-3'
BIP 5.GCAAGTGGATTGATGTGATATCTCCTTGCGAAGGATAGTGGGA 3 |kavatake et al., 2018
Loopf  5-TTTCCACGATGCTCCTCG-3'
LoopB  5-CGTAAGGGATGACGCACA-3'
T-NOS F3 5-CGCGATAATTTATCCTAGTTTG-3'
B3 5_CGTTCAAACATTTGGCAAT-3'
FIP 5_GCATGACGTTATTTATGAGATTTTTCGCGCTATATTTTGTTTTCTA-3'
BIP 5.CATGCTTAACGTAATTCAACATTTTTGAATCCTGTTGCCGGTC.y | ardinge ef al., 2018
LoopF  5-GATTAGAGTCCCGCAATTATAC-3'
LoopB  5-AAATTATATGATAATCATCGCAA-3'
I8SIRNA 3 5-CTCGGCAACGGATATCTCG-3'
B3 5_TACCCGATGAGGGTGTGG-3'
FIP 5 TGGTTCGCGGGATTCTGCAATTTCTCGCATCGATGAAGAACG-3' ,
BIP 5-AGTCTTTGAACGCAAGTTGCGCAGCGTGTTTTGCGTGACG-3' This study
LoopF  5-CACACCAGGTATCGCATTTCG-3'

LoopB 5'-CGAGGCCATTCGGCTGA-3'
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AR FHIE 2 (RF [P35S] R OY [T-NOS] 3 U NTE M
f&F T18SIRNA| 122w\ T, 4T 100% (21/21) ofgthE %0 |
MHBR AT 0.5% Td 5 HME %72 L (Table 2), BATD) 7V
% 4 & PCR & [ASFO#ERATR &7z (Fig.d)o,
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== ¥ 7L, F N2 N[ P35S]Tld 87.24C +0.15,[ T-NOS |
Tl 80.93C £0.10, [18StRNA| TI 91.25C +0.10 & 22 b, FE
FFEABEIROH AT TH - 720 T72. LAMP S E K
(no-template control) JLIZIEFILZ 7 1) - I RNU N TR
i - O S % Fv, LAMP KB % 60 40 F CIERE L7-5

Table 2 Summary of evaluations for sample detections.
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T 5o RREEO S % OV LAMP 3% il & b &
TR, 2) IR NS T ADORE ST, Tb
D FE DIEAEIGH T X B RN D 5 o

Target Positive/Total Positive rate Detection Time (min) Annealing Temperature (°C)
P35S 21/21 100% 1240+ 1.16 87.24 +£0.15
T-NOS 21/21 100% 12.16 £2.35 80.93 +£0.10
18SrRNA 21/21 100% 3.89+0.10 91.25+0.10
(A) Amplification Plot (B) Melt Curve Plot
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Fig. 1 Representative results of the specificity tests for LAMP analyses from Living Modified creeping bentgrass, obtained with
QuantStudio5. The amplification profiles are shown in A, C and E, and the annealing curves are shown in B, D and F. The peaks
in the annealing curves indicate the annealing temperature of the LAMP products.
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(E) Amplification Plot (F) Melt Curve Plot
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Fig. 1 (continued)
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