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Rapid determination of hepatitis A virus by real-time reverse transcription
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ABSTRACT: Objective To establish a rapid detection method for hepatitis A virus (HAV) by real-time reverse
transcription loop-mediated isothermal amplification (RT-LAMP). Methods The real-time RT-LAMP detection
system for hepatitis A virus was established by screening reaction primers, optimizing the detection temperature,
studying the sensitivity and specificity, and detecting the application of simulated samples. Results Aiming at the
hepatitis A virus specific gene, the optimal real-time RT-LAMP primer group was screened out by design, and the
hepatitis A virus was detected specifically, sensitively and rapidly by using the primer group. The optimal detection
temperature was 63 °C, and the minimum detection limit was 10 copies/uL, moreover, it was specific only for the
target gene of hepatitis A virus, so the detection application result was reliable. Conclusion Real-time RT-LAMP
technology can be used for efficient and specific detection of hepatitis A virus in food, which provides more effective
technical support for the detection of hepatitis A virus in food.
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Fig.l Screening results of the best primers for real-time RT-LAMP
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Table 1 Optimal primer combination sequences

519 FF51(5°-3%)
H‘;\;“' TTGCTATTTGTCTGTCACAG
HAV4-

GTTTCCCAACTTCTAATCTCAA

B3

ATSEHE RT-LAMP 3%, Heg Hoy 30 R 40 i (5 | 1 4 HAV4-  TGATTCAGTGGATAACATGGCAT+CAATCAGAG
2o 1AL 5 HAVL6 519 R HAV34 5|4 1, HAV4 FIP TTTTATTTTCCCAG
SIYIRY SRR E, UL HAVA 5197 3 130 5L R (1) i HAV4-  GACTTGGAGTCATCAGTGGATGAT+TTTATATG

. [10] N s BIP GCTTCCTGCATTC
£S5zt RT-LAMP 51410 HAV4 5149AH & 09 F5 Fikit
BRI 1A 2 B AV CCTAGATCAGAGGAGGACAAAAGA

5 HAV4-F3 HAV4-FIP? 3

1 CACTCTGATGAATATTTGTCTTTTAG CAATCAGAGTTTTATTTTCCCAG |JAGCTCCATTGAATTCAAATGCCATGTTATCCACTGAATCAATGATGAGC 120
1  GTGAGACTACTTATAAACAGAAAATCAACGATAAACAGACAGTGTCTTGTTAGTCTCAAAATAAAAGGGTCTCGAGGTAACTTAAGTT [TACGGTACAATAGGTGACTTAGT|TACTACTCG 120

3 HAV4-FIP! 50

5’ HAV4-BIP! HAV4-LB 3
121 AGAATTGCAGCTGGA[GACTTGGAGTCATCAGTGGATGAT|CCTAGATCAGAGGAGGACAAAAGA| TTTGAGAGTCACATAGAATGCAGGAAGCCATATAAAGAATTGAGATTAGAAGTIGGG 240

121 TCTTAACGTCGACCTCTGAACCTCAGTAGTCACCTACTAGGATCTAGTCTCCTCCTGTTTTCTAAACTCTCAGTGTAT {CTTACGTCCTTCGGTATATTTICTTIAACTCTAATCTTCAACCG 240
3’ HAV4-BIP? HAV4-B3 5°

5 3
241 AAACAAAGACTCAAGTATGCTCAGGAGGAATTGICAAATGAAGTACTTCCACCCCCTAGGAAAATTAAGGGACTGTTTTCACAAGCCAAAATTTCTCTTITITATACTG 349
241 [TTTG] TTICTGAGTTCATACGAGICCTCCTTAACAGITTACTICATGAAGGTGGGGGATCCTTTTAATTCCCTGACAAAAGTGTTCGGITITAAAGAGAAAAAATATGAC 349
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Fig.2 Graphical description of optimal primer combination design
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Fig.4 Experimental results of specific detection of real-time
RT-LAMP
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Fig.5 Sensitivity test results of real-time RT-LAMP
turbidimetric method
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Fig.6 Sensitivity test results of real-time RT-LAMP staining method
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Fig.7 Sensitivity test results of RT-PCR method
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Fig.8 Experimental results of simulated sample detection
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