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Rapid determination of norovirus genogroup I by real-time reverse
transcription loop-mediated isothermal amplification
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ABSTRACT: Objective To establish a method for rapid determination of norovirus genogroup I by real-time
reverse transcription loop-mediated isothermal amplification (RT-LAMP) method. Methods Through the selection
of reaction primers, optimization of detection temperature, study of sensitivity and specificity, and application of
sample detection, the key technology of real-time rt-lapm for detection of norovirus genogroup I was studied. Results
Aiming at the specific gene of norovirus genogroup I, the best primer group was selected by LAMP method, and the
primer group was used to detect norovirus genogroup I specifically, sensitively and quickly. The optimum detection
temperature was 65 °C, the minimum detection limit was 22.6 copies/pL, it was only specific to norovirus genogroup
I, and the test results were reliable. Conclusion A real-time RT-LAMP method for rapid detecting norovirus

genogroup I is established, which can be used for clinical detection of norovirus genogroup 1.
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Fig.l Screening results of the best real-time RT-LAMP primers
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Table 1 Optimal primer combination sequence

5149 FA1(5°-3")
GI1-F3 TGTGGACAGGAGATCGCA
GI1-B3 TTTACTTGCCCAGCAGTCG
GI.Fip CACTGGCGCCATCCACGTTTATCTCCTGCCCGAAT

TCGTA

GI1-BIP GCGCTGGTCAGTTGGTACCGCCGCTACAGGATCC

ATTGC
GI1-LF CGTCCTTAGACGCCATCATCATT
GI1-LB GAGGCTAACACTTCTGACCCC

2.2 BESEAY RT-LAMP & 78 B e S0 is
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07 NV GII
0.6 -
0.5 —RV
E 04 ——SV
# 0.2 . '
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0 S—— —— BT B
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5} JE] /min
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Fig.2 Specific detection of real-time RT-LAMP
experimental results
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PG aE (IR 4)—F, X G B3 U 75 A9 F ARG I v
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S —=2.26%10%2 I /uL
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i 03 ——2.26x10°42 1 /uL.
# 02 2.26x10%% 1 /uL
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——2.26$ 01 /uL

0
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Fig.3 Sensitivity test results of real-time RT-LAMP
turbidimetric method
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Rl e B 7 2.26x 1085 D1 /uL, i F 52t RT-LAMP 3 (1
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W: 1:2.26x107 # D1 /pL(+); 2: 2.26x10° ¥ U1 /uL(+); 3: 2.26x10° #%
DU/UL(+); 4: 2.26x10* P& DL /uL(+); 5: 2.26x 103 UL /uL(+); 6:
22610245 DL/uL(+); 7: 2.26x10'4% Il /uL(+); 8: 2.26 ¥ Dl /uL(-).
B 4 SEAT RT-LAMP 3 0 5 A0 A6 I S 56 245
Fig.4 Sensitivity test results of real-time RT-LAMP staining method

14:: M: D2000 DNA Marker; 1: 2.26x107 5 D1 /uL; 2: 2.26x10° $% Il
/uL; 3: 2.26x10° # D1 /uL; 4: 2.26x10% % D1 /uL; 5: 2.26x10°¥% Il /uL;
6:2.26x1024% Ul /uL; 7: 2.26x10'4% Ul /uL; 8: 2.26 #% Il /uL.
K5 RT-PCR % MUBHEAGIN 52 50 25 1
Fig.5 Sensitivity test results of RT-PCR method

2.5 SERRFEARKN LI

A3 AI%F 35 43 DUZEREA T AL 248 B 1 BTV ER I RNA
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Fig.6 Experimental results of sample detection
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