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Establishment of a reserve transcription loop-mediated isothermal
amplification detection method for Yellow fever virus
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Abstract: [Objective] Establish a simple and rapid molecular detection of Yellow fever virus. [Me-
thods] The reserve transcription loop-mediated isothermal amplification (RT-LAMP) that amplifies
RNA with high specificity and rapidity under an isothermal condition was applied for rapid detection
of Yellow fever virus. A set of primers were designed specifically to identify six special areas of Yel-
low fever virus’s E gene. [Results] The results indicated that the method had high specificity, and no
cross amplification occurred with other arbovirus RNAs. The sensitivity of the RT-LAMP assay was
0.066 pg, which was 100 times higher than that of RT-PCR. The detection results of simulation sam-
ples were consistent with expected. [Conclusion] The established rapid detection method for Yellow
fever virus that can be carried out in a simple experimental environment has been proved to be spe-
cific and sensitive.
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Table 1 The YFV RT-LAMP primers

Primers Sequence (5'—3")
F3 TGGGAGAGGAGATTCACGT

B3 TCAAGCCGCCAAATAGCC

FIP CCACGCCTTTCATGGTCTGAGTTTACCAGT
GGCACAAAGAGG

BIP AGACACCGCCTGGGATTTYAGGCAGAGCC
AAACACCGTATG
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Figure 1 The Yellow fever virus Real-Time RT-LAMP amplification curve in different temperature
Note: 1: 63.0 °C; 2: 61.2 °C; 3: 64.9 °C; 4: 59.4 °C; 5: 66.2 °C; 6: 58.0 °C; 7: 57.1 °C.

http://journals.im.ac.cn/wswxtbcn



187

2.2 #EHIRE RT-LAMP #i0
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Figure 3 The RT-LAMP precipitation test
1 2 3 4

Note: 1: Yellow fever virus; 2: Dengue virus; 3: Japanese en-

GE NanoVue cephalitis virus; 4: Negative.
RNA 0.066 pg/ul  RT-LAMP 1 5 3 4
5 3-8 ‘
0.066 pg RT-PCR 6
1-4 6.6 pg
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b Figure 4 The RT-LAMP products detection with fluo-
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1 2 3 4
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Figure 2 The electrophoresis results of RT-LAMP products 2.6 RT-LAMP =400 FF 5 4
M Marker 1 2-3 4
5
Note: M: Marker; 1: Negative; 2—3: Yellow fever virus; 4: Den- GenBank BLAST
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bp M 1 2 3 4 5 6 7 8 9 10

5 RT-LAMP
Figure 5 The sensitivity of RT-LAMP for Yellow fever virus
1 Marker 2 3-10 6.600 ng 0.660 ng 0.066 ng 6.600 pg 0.660 pg 0.066 pg 6.600 fg 0.660 fg

0.066 fg  RT-LAMP

Note: 1: Marker; 2: Negative; 3—10 were the RT-LAMP production of Yellow fever virus with the RNA concentration of 6.600 ng,
0.660 ng, 0.066 ng, 6.600 pg, 0.660 pg, 0.066 pg, 6.600 fg, 0.660 fg, 0.066 fg, respectively.
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Figure 6 The sensitivity of RT-PCR for Yellow fever virus
1 Marker 2-10 6.600 ng 0.660 ng 0.066 ng 6.600 pg 0.660 pg 0.066 pg 6.600 fg 0.660 fg 0.066 fg = RT-PCR

Note: 1: Marker; 2—10 were the RT-LAMP production of Yellow fever virus with the RNA concentration of 6.600 ng, 0.660 ng, 0.066 ng,
6.600 pg, 0.660 pg, 0.066 pg, 6.600 fg, 0.660 fg, 0.066 fg, respectively.
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Table 2 The repeatability test results of YFV RT-LAMP
Ci
C 1 C 2 C 3 C. 4 C 5 -y -~
Civalue C;value C;value C;value C;value
Sample ) 5 3 4 5 Average S (Intra-assay) (Inter-assay)
value (%) (%)
14.72 14.66 14.77 14.58 14.57 14.66 0.086 9 0.590
. 14.58 14.52 14.64 14.43 14.54 14.54 0.077 6 0.530 0.58
Positive samples
14.26 14.50 14.43 14.47 14.44 14.42 0.093 5 0.650
21.74 21.72 21.70 21.74 21.73 21.70 0.016 7 0.077
21.51 21.46 21.49 21.47 21.56 21.50 0.039 6 0.180 1.69
Cut-off samples
21.15 20.96 20.89 21.11 21.00 21.00 0.107 0 0.510
0 0 0 0 0 0 0 0
. 0 0 0 0 0 0 0 0 0
Negative samples
0 0 0 0 0 0 0 0
Yellow fever virus strain Mauritania/Ro/HD47471/1987 envelope glycoprotein (E) gene. partial cds
Sequence ID: gh|GU073138 1| Length: 1418 Humber of Matches: 1
Range 1: 12190 to 1204 GenBank Graphics V Next Match A Previous Match
Score Expect Identities Gaps Strand
141 bits(76) Se-31 76/76(100%) 0/76(0%) Plus/Minus
Ruery 1 ACCCICCAGCGGAGCTGARATCCCAGGCGETIGICICCCATGACGGCCAGGCETICCACGC 60
Sbjct 1294 ACCCICCAGCGGAGCTGARATCCCAGGCGGIGICICCCATGACGGCCAGGCGITCCACGC 1235
Query 61 CITTCATGGICIGAGT 76
Sbjct 1234 CTTI’CATGGTCTGAG 1219
B 7 RT-LAMP = F 5 #4 R
Figure 7 The sequencing result of RT-LAMP product
3 Wi (17D ) 1930
» [4] YFV17DTiantan Asibi
WHO 20 99.3%""! E E
3 [5-6] (8]
3
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