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Abstract: Herbicide-tolerant genetically modified soybean DBN9004, independently developed in China, was granted
the agricultural genetically modified organism (GMO) safety certificate in 2021, demonstrating extensive application prospects.
To provide prompt and reliable technical support for the GMO biosafety supervision of this variety, loop-mediated isothermal
amplification (LAMP) technology was employed in this study. A set of LAMP amplification primers targeting the 3’-end boundary
sequence of DBN9004 was designed to establish a rapid detection method for DBN9004 with an amplification time of approximately
45 min. This system effectively distinguished DBN9004 from other genetically modified soybean varieties, demonstrating strong
specificity. Furthermore, detection sensitivity was 10 fg-uL ™ for recombinant plasmids containing DBN9004 sequences, 1 ng-uL™

for DBN9004 genomic DNA, and 0.5% for positive mixed samples. The results demonstrate that this system offers several
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advantages, including a short processing time and high specificity and sensitivity, thereby playing a critical role in advancing on-

site nucleic acid detection technology for genetically modified products of this soybean variety. Therefore, this system provides a

practical and reliable technical foundation for the rapid screening and biosafety regulation of DBN9004.
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Table 1 Primers information

HEZES0: 73 (5%-3") 22 KA
F3  GGGTTTATTTATAGCTACAACTCTT 83 107 25

B3 TGATGAACCTAGATCCACAA 298 317 20

Flc AGCAGAGAAGGATACAAACGGA 149 170 22
FIP
F2 TCTTCTGTTTACGAAATTACCCTTA 109 133 25

Ble GTGCTTCTCACGTCTCGTAGTTAA 205 228 24
BIP
B2 TTCAAACACTGATAGTTTAAACG 266 288 23

LB CTTGATAACGCGGCCGCTCT 230 249 20

GAAGAAGCTGCGCTAAAACCCTAGCCGCAAGAGAAGAAGAGTGAACAAAGGTGTGAAGAGAAGTA
F3 F2
ATGCGACGAGGGTTAGAGGGTTTATTTATAGCTACAACTCTTTTCTTCTGTTTACGAAATTACCCTTAC
Flc
TAATTTACCCTAGTTCCGTTTGTATCCTTCTCTGCTTTCGTAGCGACAATTGAAACGCTCGCTAAAGCG
Blc LB B2
CGTGCTTCTCACGTCTCGTAGTTAAGCTTGATAACGCGGCCGCTCTAGGGCGCGCCGGGTCCCGTTTA
B2 B3
AACTATCAGTGTTTGAAGACATATTTTTGTGGATCTAG GTTCATCACCTACATCTTTTTCTTTCTATTTTAATT

TAAATATTTGTTTAATTCTCATTAATTTTCTTTCGGTCATTT CTTTCCACATAATTACCCATIAAATTTGAGTAACT
ACAGCTCTAAAAATCTTTTTTTTAAAATGATAATTATTACAACAACAACAACAACAACAACGCCTTATCCCACTA
GGTGGGGTCGACTACATGGATCAACTICCGTCATAATGTTCTATCAAGTACCATACTTCTATCCAAATCATTAA
GTTCGAGGTCCTTCTTGATAACCTCTCTIATAATCTTTTTGGGTCTTCCTCTGCCTCGAA
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Fig.1 The 3’ end border sequence of transgenic soybean event
DBN9004 and the position of each LAMP primer
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Fig.2 Non-specific amplification analysis of LAMP

detection system
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Fig.3 Specificity analysis of LAMP detection system
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Fig.4 Sensitivity analysis of LAMP detection system for plasmid
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Fig.5 Standard curve of LAMP detection system
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Fig.6 Sensitivity analysis of LAMP detection system for
genomic DNA
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REGEIER
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SHEBOEY ERhZE (UL 7). FIREEXT R Ct {H T3
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Fig.7 Sensitivity analysis of LAMP detection system for

positive mixed samples
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FAMESTHE. Z 08 143 Bk ik &R, 247 B K.
FLr, PH AR RRE o DA R B 0 R B 20 AN E R AEAR .
SER AR 2 LARER 3. SHHAT AN, MR B (50%)
(1) Ct {H2 5 RHBON 0.23%, FARFI 40 (5%) 1 Ct
HA 5 RECN 2.25%, (RAEFIHE0 (0.5%) 11 Ct 54
FRECN 1.73%, RFESIHIRNIARELZHERLT.
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®2 PAMEMEREEESITER

Table 2 Repeatability analysis of positive simulated samples

D% comson)  Cofn(s%) Gl (05%)
1 11.07 11.05 13.42 13.30 15.61 15.13
2 11.09 11.08 13.08 13.10 15.81 15.85
3 11.02 11.06 13.71 13.95 15.24 15.26
4 11.08 11.10 13.47 13.02 15.74 15.18
5 11.01 11.08 13.67 13.32 15.72 15.24
6 11.08 11.10 13.44 13.20 15.61 15.21
7 11.10 11.04 13.54 13.02 15.39 15.48
8 11.08 11.03 13.38 13.84 15.20 15.85
9 11.04 11.07 13.31 13.91 15.05 15.58
10 11.06 11.09 13.51 13.99 15.21 15.73
11 11.07 11.05 13.42 13.30 15.61 15.13
12 11.09 11.08 13.08 13.10 15.81 15.85
13 11.02 11.06 13.71 13.95 15.24 15.26
14 11.08 11.10 13.47 13.02 15.74 15.18
15 11.01 11.08 13.67 13.32 15.72 15.24
16 11.08 11.10 13.44 13.20 15.61 15.21
17 11.10 11.04 13.54 13.02 15.39 15.48
18 11.08 11.03 13.38 13.84 15.20 15.85
19 11.04 11.07 13.31 13.91 15.05 15.58
20 11.06 11.09 13.51 13.99 15.21 15.73

* 3 MRAHMREEUSTEHER
Table 3 Repeatability analysis of control samples
et g Ctfa (k) Ctfa (M)
1 11.87 11.75 - -
2 11.83 11.90 - -
3 11.48 11.22 - -
4 11.68 11.19 - -
5 11.23 11.83 - -
6 11.30 11.47 - -
7 11.85 11.28 - -
8 11.72 11.46 - -
9 11.81 11.53 - -
10 11.77 11.26 - -
11 11.47 11.72 - -
12 11.43 11.41 - -
13 11.22 11.45 - -
14 11.51 11.41 - -
15 11.72 11.59 - -
16 11.78 11.53 - -
17 11.81 11.23 - -
18 11.27 11.71 - -
19 11.59 11.74 - -
20 11.22 11.85 - -
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