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Table 1. The advantages of LAMP compared with PCR
Property LAMP PCR
Instrumental requirements  Thermostat water bath or thermos flask, low cost PCR instrument, high cost
Speed Quickly, 30-60 min Slowly, 2-3 h
Specificity 4-6 primers correspond to 6-8 target sites 2 primers correspond to 2 target sites
Sensitivity 10° copies, lower 10-100 times than PCR 10'-10? copies
Amplification efficiency ~ Highly, 10° fold in 30-60 min Lowly, 2% fold in 2-3 h
Tolerance The demand for nucleic acids quality is low, and the impurity  The demand for nucleic acids quality is

tolerance is high, such as MEM medium, serum, plasma, urea
Easy to distinguish, such as electrophoresis, turbidity,

Judgment of result
fluorescence probe

high, and the impurity tolerance is low
High equipment requirements, such as
electrophoresis and gel imaging system
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Figure 1.

The number of publications related to LAMP-based technologies in different databases in 2010-2020

years. A: Number of publications with keywords of “loop-mediated isothermal amplification”, “microfluidic chip”
and “loop-mediated isothermal amplification and microfluidic chip” in CNKI. B: Number of publications with
keywords of “loop-mediated isothermal amplification”, “microfluidic chip” and “loop-mediated isothermal

amplification and microfluidic chip” in Web of Science.
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Table 2. Various dyes used for LAMP detection
. Color before and Inhibitory effect on

Dye Mechanism after amplification  LAMP
HNB Metal ion indicators, color changes from purple to blue Purple/Blue No

with the reduction of Mg®" that can observed by naked eye
EBT Metal ion indicators, color changes from red to blue with Red/Blue No

the reduction of Mg?* that can observed by naked eye
Calcein Metal ion indicators, fluorescence enhancement with the Yellow/Green No, but additional added

displacement of Mn?* from calcein to P,0;* Mn?* inhibit reaction
EB DNA-binding dyes, intercalated with dSDNA No color/Orange No
Pl DNA-binding dyes, intercalated with dSDNA No color/Red Yes
SYBR Green | DNA-binding dyes, intercalated with dsDNA Dark orange/Green  Yes
PicoGreen DNA-binding dyes, intercalated with dSDNA Light orange/Green  Yes
EvaGreen DNA-binding dyes, intercalated with dsSDNA Orange/Green No
SYTO-81 DNA-binding dyes, intercalated with dSDNA Orange/Green No
Gene Finder DNA-binding dyes, intercalated with dSDNA Orange/Green Yes
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Table 3. LAMP-based microfluidic chips by using dyes detection
. . Primer and
Simultaneous Simultaneous DNA
. Material and Detection . .. . detective detective
Bacteria Dye . . Detection limit template  References
shape of chip time numbers of numbers of
bacteria sample are added
separately
Escherichiacoli  SYBR Green |  Paper 40 min 2x10° copies/uL 6 6 No [18]
Escherichia coli ~ PicoGreen Paper 30 min 100 CFU/mL 1 1 No [19]
Escherichia coli HNB PE/Ribbon 60 min 30 CFU/mL 36 36 No [20]
Escherichia coli ~ Calcein PDMS/ 55min 270 copies/uL 5 1 Yes [21]
Rectangle
Escherichia coli EBT PMMA/Circle 60 min 40 copies/uL 24 1 Yes [22]
0157:H7
Escherichia coli EBT PC/Circle 60 min 15.2 copies/uL 5 5 Yes [23]
0157:H7
Escherichia coli  EvaGreen Silicon/ / 3 CFU/reaction 4 4 Yes [24]
O157:H7 Rectangle
Salmonella HNB CD, DVD, 45 min 65 fg/ulL 1 1 No [25]
BD/Circle
Salmonella Calcein PMMA/Circle 60 min 30 fg/uL 6 30 Yes [26]
Salmonella Calcein PMMA/ 70min 5 CFU/mL 2 2 No [27]
Rectangle
Salmonella Calcein PDMS/ 70min 2 copies/uL 4 4 Yes [28]
Rectangle
Salmonella SYBR Green| PMMA/Circle 70 min  5x107°ng/uL 4 16 Yes [29]
Salmonella SYBR Greenl PMMA/Circle 62 min 2.5x10° ng/uL 16 16 No [30]
Vibrio Calcein PDMS/Circle  60min 7.2 copies/uL 10 10 Yes [31]
parahaemolyticus
Vibrio EvaGreen PMMA/Circle 30 min 0.28 pg/uL 24 1 Yes [32]
parahaemolyticus
Staphylococcus  Calcein PDMS/Pentagon 90 min 24 CFU/reaction 5 1 Yes [33]
aureus
Neisseria Calcein PDMS and 60 min 3 copies/reaction 4 1 Yes [34]
meningitidis paper/Rectangle
Streptococcus Calcein PDMS and 60 min 20 fg/uL 2 2 No [35]
pneumoniae paper/Rectangle
Streptococcus EvaGreen PDMS/ 65 min 20 copies/uL 4 4 Yes [36]
agalactiae Rectangle
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Advances in the detection of pathogenic bacteria by using
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Abstract: Loop-mediated isothermal amplification (LAMP) is an emerging nucleic acid amplification technique
under isothermal condition, which can combined with microfluidic chip to rapidly detect the pathogenic bacteria. It
is of higher specificity, higher sensitivity and simpler operation. This article classified and introduced the
LAMP-based microfluidic chip for the detection of pathogenic bacteria, based on the analysis of different end-point
detection methods. And also, we analyzed the improvement and existing problems of this technology, which can
provide great reference value for the further studies and industry development.
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