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Loop-mediated isothermal amplification-based rapid
detection for Shigella dysenteriae in food samples
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Abstract: [Objective] To study and optimize loop-mediated isothermal amplification method for
rapid detection of Shigella that can cause infectious diarrhea in conventional food consumption.
[Methods] High conservative and specific target gene sequence of Shigella gene was aligned and
obtained from NCBI (National Center for Biotechnology Information) database. Three pairs of
corresponding LAMP primers were designed, synthesized and used to establish the LAMP-based
visualized detection method. The detection result of practical samples by using LAMP-based
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detection method was compared with those obtained by conventional methods for statistical analysis.
[Results] All 5 strains of Shigella standard strain samples were detected positive and 11 strains of
non-Shigella standard samples were detected negative, which showed no cross reaction. The
minimum test limit is 16 CFU per test or 3.2x10% CFU/mL, and by comparison, the sensitivity of
LAMP detection was 10 times higher than PCR detection. All 161 sets of samples were detected by
LAMP, and the results showed high consistency with conventional detection method. [Conclusion]
The LAMP-based detection method is featured with advantages in convenience, rapidity and high
reliability, which makes it applicable to meet the requirements of rapid detection for Shigella in

different types of food samples.
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Table 1 Sequences of the primers for LAMP and PCR

Primer name Sequence (5'—3’) Size (bp)
LAMP F3 ACTCTCCCAGTGTGCTTTGAT 21
B3 CTTTTCGTGAAAAATTGAAA 20
FIP TCCGCGACACGTTCCCTCTATTG 38
TCAGTACGCTTCGCC
BIP TGCCGATTTGAAGGCCGGTACA 39
CCGTGGTCCGTTCTGAA
LF TGGCATGCTTTGAACAGATAA 21
LB TATTGAGTTCGTTCTAATCAACT 23
PCR PF AACATTACCCGACTTACCGG 20
PR CACTCGCGCTGTGCCAGGAG 20
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Figure 1 Results of change in color of LAMP-based
detection method
M Marker DL2000 1 2-5

Note: M: Marker DL2000; 1: Non-Shigella standard sample; 2—5:
Shigella standard strain samples.
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Figure 2 Electrophoretic results of LAMP product of
change in color

M Marker DL2000 1 2-5

Note: M: Marker DL2000; 1: Non-Shigella standard sample; 2—5:
Shigella standard strain samples.
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Table 2 Results of specificity

Strain number

Detection result

S. dysenteriae CMCC(B) 51105 +
S. flexneri CMCC(B) 51572 4
S. sonnei CMCC(B) 51592 4
S. flexneri ATCC 12022 +
S. boydii ATCC 9207 +
V. parahaemolyticus ~ ATCC 17802 -
S. aureus ATCC 6538 -
E. coli O157:H7 NTCT 12900 =
E. sakazakii ATCC 29544 -
P. aeruginosa CMCC(B) 10104 =
B. subtilis CMCC(B) 63303 -
S. typhi CMCC(B) 50098 =
E. faecali ATCC 33186 -
E. aerogenes ATCC 13048 -
L. monocytogene CMCC(B) 54002 =
S. pneumonia CMCC(B) 31001 =
+ LAMP - LAMP

Note: +: Positive with obvious fluorescent green; —: Negative with

no color changes.
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Figure 3 Chromogenic results for sensitivity
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Table 3 The detection results of practical samples by the LAMP-based detection method

/ C 7))
Positive cases/total cases of sample (n/n) LAMP
Shrills s Sl LAMP LAMP method detection
accuracy (%)
LAMP method Traditional method

Pork 1/10 1/10 98.0
Meat and meat Mutton 1/10 1/10
gL Beef 0/10 0/10
Preserved meat 0/10 0/10
Ground pork 1/10 1/10

Yellow croaker 0/10 0/10 100
Aquatic products Crucian 0/10 0/10
Chub 0/10 0/10
Grass carp 0/10 0/10

Pasteurised milk 1/10 1/10 100
Dairy products Skim milk 1/10 1/10
Yoghourt 0/10 0/10

Dumplings 1/10 1/10 96.7
Quick-frozen food Frozen drumstick 1/10 0/10
Beef roll 0/10 0/10

Total 7/150 6/150 99.3

11/11 11/11 100

Artificially contaminated samples
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