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Construction and application of quantitative detection method for Norovirus

G I copy number in fecal specimens
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macy and Chemistry , Dali University, Dali 671000, China; 2. Institute of Medical Biology ,
Chinese Academy of Medical Sciences and Peking Union Medical College , Kunming 650118,
China; 3. Key Laboratory of Vaccine Research and Development on Severe Infectious Diseases

of Yunnan Province, Kunming 650118, China)

[Abstract] Objective To construct the standard plasmid and detection system for copy number of Norovirus G [[
(NoV Gl ). Methods The synthesized highly conserved NoV G ]| gene sequence was cloned into pUC57 vector for
constructing NoV G ]| standard plasmid, then plasmid was verified by polymerase chain reaction (PCR). The
standard curve of Ct value and copy number of NoV G || was drawn according to real-time fluorescence quantitative
PCR amplification curve, and corresponding standard curve equation was obtained. Four clinical fecal specimens ob-
tained from the Children’s Hospital of Kunming in December 2018 were detected by the constructed NoV G ][I
standard plasmid and detection system. Results PCR proved that the standard plasmid for detecting copy number of
NoV Gl was constructed correctly. Standard curve equation of Cz value and viral copy number based on amplifica-
tion curve of real-time fluorescence quantitative PCR was obtained as follows: Y = — 3. 972X + 39, 03, R*> = 0. 991.
Viral copy numbers in 4 fecal specimens were 30 443. 45, 9 468. 40, 53 176.69, and 4 493. 12 copies/ L respectively.
Conclusion The standard plasmid and its detection system for detecting the copy number of NoV G|l virus in fecal
specimens are successfully established, which can provide an effective quantitative detection method for disease pre-

vention and control and related experimental research.
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Figure 2 Sequence alignment of NoV G| sequence of fecal specimens
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Figure 3 Electrophoresis and sequencing results of PCR products of NoV G| standard plasmid
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Figure 4 Amplification curve and dissolution curve of NoV Gl standard plasmid by fluorescence quantitative PCR
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Table 1 Detection results of NoV G|l standard plasmid Y=-3.972X+39.03
0 R*=0.9907
i % Ce F3fH 5 D1 % (copies/pl)  #5 DB HUH '
0.1 4.07 8 150 000 000 9.91
S 201
0.01 6.98 815 000 000 8.91
0. 001 10. 58 81 500 000 7.91 10-
0. 0001 16. 03 8 150 000 6.91
0. 00001 19. 62 815 000 5.91 0 T T T T 1
0 2 4 6 8 10
0. 000001 22. 64 81 500 4.91 .
Ig(Number of copies)

0. 0000001 27.65 8 150 3.91

B 5 NoV GII b5l Fokipr i ih £k
Figure 5 Standard curve of NoV G| standard plasmid
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Table 2 Typing and sequences of 4 fecal specimens
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ATTTTGTTGGCCCGCTACGGGTGCCGCAATGGCGGCACCAACAACGGGCTCCAGAGCCATAACCTCATT
GTTGACCTCTGGGACGAGGTTGGCTGCGGACCCATCAGATGGGTTGACGTCACTCGACGCCATCTTCATT
CACAAAACTGGGAGCCAGATTGCGATCGCCCTCCCACGTGCTCAGATCTGAGAATCTCATCCACCTAAAA
TTTGGGCCTCCTG
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TTCTAGGGGATACTGTAAACTCTCCACCAGGGGCTTGTACAAAATTATTTCTAATCCAGGGGTCAATTA
CATTTTGTTGGCCCGCTACAGGTGCCGCAATGGCGGCACCAACAACGGGCTCCAGAGCCATAACCTCATTG
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CAAAACTGGGAGCCAGATTGCGATCGCCCTCCCACGTGCTCAGATCTGAGAATCTCATCCACCTAAAATT

GGGCCTCCTGA

i 3 GI. P12 - GI. 3 GAGATGGCGCAAGATAGGGGTTATCTCTGGGCCCATTCCAATTGAGGAGCACTTCACCAGGGGAATTC
CTAGGAGACACTGTGAACTCACCACCAGGTGCTTGCACAAAATTATTCATAATCCAGGGATCAATTAT
ATTTTGCTGGCCGGTGAGGGGTGCTGCTATCGCTGCACCCGCCACTGGATCTAGCGCCATTGCCTCATTG
TTGATCTCTGGGACGAGGCCGGCGGCACCATCATTAGATGGGGTGGCGTCACTCGACGCCATCTTCAT
TCACAAAACTGGGAGCCAGATTGCGATCGCCCTCCCACGTGCTCAGATCCGAGAATCTCATCCACCTA
AACTTGGGCCTCCCC

7 4 GIL. P16 - GI.2 TTGTTAGTGCAAGATAGGATTTATTCTGGACCAACTCTAGACTCAGTAGCACTTCACCAGGGGCATTTC
GGGGAGAGACTGTAAATTCACCATTGGGGGCCTGGACAAAATTTGCTCTAATCCAAGGGTCTATAATAT
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GGGCCTCCTGG
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xR 3 BRMARA IR SL AT BER S NoV G I ¥ DR i 25 21
Table 3  Detection results of copy number of stock solution

and dilution of NoV G in fecal specimens

A5 Rep e Co PO W45 W& (copies/pl)
FrAs 1 JR 25.06 30 443. 45
1071 25. 66 21 522,18
1072 28.72 3616.10
10°3 32.36 424,96
107* 36.13 53.20
1073 - -
bR 2 JE 27. 06 9 468. 40
1071 28. 21 4 824. 06
1072 31.97 964. 86
1073 35. 86 57. 07
1074 36. 05 48. 90
1073 = =
A 3 R 24,12 53 176. 69
1071 27.08 13 077.27
1072 28.90 3 459.19
1073 32. 41 410. 36
10-4 35.95 66.78
1073 37.54 38. 04
PR 4 SR 28. 34 4 493,12
107! 31.21 1672.79
1072 35.36 73.51
1073 36. 03 61.73
10+ 35.20 91. 60
1073 37.38 24, 66
3 itig
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