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The detection of viral infection in infants with diarrhea with multiplex fluorescent quantitative PCR and its
clinical application

ZHANG Die'?, LU Jin—ying®, TANG Xue—feng?, LIU Shu—ye?, LI Hui-qiang'

(1. School of Medical Laboratory,Tianjin Medical University, Tianjin 300203, China;2. Clinical Laboratory, Tianjin Third Central
Hospital,, Tianjin 300170, China )

Abstract Objective: To develop and evaluate a multiplex fluorescence quantitative PCR assay for the simultaneous detection of common
virus of faeces in infants with diarrthea. Methods: Genbank sequences of Rotavirus, Adenovirus, Norovirus and Astrovirus were included as
reference sequences. A multiplex fluorescence quantitative PCR assay was developed and the primers and probes were designed based on
the reference sequences,and the specificity,sensitivity and reproducibility of the assay were evaluated. Fecal samples from 150 patients
with viral diarrhea were detected and verified by gene sequencing. Results: There were high specificity of the multiplex real-time PCR
assay for detecting Rotavirus, Adenovirus, Norovirus and Astrovirus. The sensitivity of the method was 10* copies/mL. The standard
deviations of CT values of different viral nucleic acid concentrations were small,and the coefficient of variation was less than 1.0% ,which
showed good repeatability. The detection rate of multiplex quantitative PCR was 36.00% in the 150 stool samples of infants with diarrhea,
and that of colloidal gold method was 38.67% . There was no significant difference between the two methods. The detection rates of
Rotavirus, Adenovirus, Norovirus and Astrovirus were 12.67% ,6.00% ,13.33% and 4.00% ,respectively with multiplex fluorescent
quantitative PCR. The sequencing results were highly homologous with the genes of known virus strains. Conclusion: Rotavirus,
Adenovirus, Norovirus and Astrovirus can be detected and identified rapidly by the multiplex fluorescence quantitative PCR assay with high
specificity and sensitivity. The assay developed in this study can be applied to the clinical diagnosis and epidemiological investigation.

Key words diarrhea; virus;rotavirus ; adenovirus ; norovirus ; astrovirus ; multiplex fluorescent quantitative PCR
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13.6 ZEHRCER PCR HEEIFN 20k
RV.AdV NV AstV IFRIEZ 10 f5EREERRERL 10°,
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Tab 1 Multiplex fluorescence quantitative PCR primers and nucleic acid sequence of florescent probe

ST SRR ET F5 PCR /=¥ (bp)
RV UFG 1 5'-~ACCTCCAGTACACGTTGTA-3’ 156
1 5'-CAAGTTCGAACACATTTCG-3'
PEOCHET 5'-FAM-ATCAGTCAATGTCGACAA-BHQ1-3’
AdV LS 1 5'-GCATCAACATGATCGGTCA-3' 133
L1 5'-CACGTAGATGCACTGTCTT-3'
POCHEL 5'-CY5-CACTCATCAGTGCACCTC-BHQ2-3'
NV LEG 1 5'-CGCATACGAGATTCAATGA-3’ 189
1Y 5'-ATGCGTCAGTCGAGGCCAC-3'
PECIRET 5'-HEX-CAAGCCATGGAGCGATGC-BHQ1-3'
AstV LUFG 1 5'~ACCATCTGGTGAAGTCACC-3' 171
1Y 5'-CGCTGTCGAACTGACCATG-3'
PECIRET 5'-ROX-CTCTGCAGTACAACAACG-BHQ2-3'

W RV FORIREE s AdV R NV I W EE ; AstV SR B
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Fig1 Multiplex fluorescence quantitative PCR amplification curve
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Fig 2 Sensitivity results of multiplex fluorescent quantitative PCR
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Tab 2 Detection results of multiplex fluorescence quantitative PCR with different concentrations of virus

RV AdV NV AstV
Btss I — — — —

CT %0 b2 CV(%) CTHI% b2 CV(%)  CTHIH AR V(%) CTHEL  brilE2E  CV(%)
10° 20456 0.112  0.55 20355  0.146  0.72 20.116  0.112  0.56 20733 0.103 049
10° 23735 0222 0.93 23487 0151  0.64 23365 0125  0.53 23456 0131  0.56
10* 26.861  0.136  0.51 26.893 0211  0.78 26.875 0204  0.76 26385 0196  0.74
10° 20845  0.163  0.55 30229 0212 070 29566  0.187  0.63 30475 0247 081
102 32796 0271 0.82 33584 0301 0.89 32336 0245 076 33961 0.127 037
10" 35762 0237  0.66 36512 0205  0.56 35.174 0235 067 36451 0324 0.89
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24 W RARAK W XPRAE 150 2 AR AR EL
iR, KL HY G2 & PCR BEATAIN , A6 2]
Wi B 54 61, K B9 BHME 2 36.00% . Hirr,
RV 19 ], BERR A 12.67%;AdV 9 1], BIPEZRH600%:;
NV 20 4], B3R 13.33%; AstV 6 191, BHIE 3R 44.00% ;
WA Gk A I BN 7 T B 58 1], A6 s A BE I 32
38.67%, HH1, RV 23 i, BHIE#A 1533%;AdV 9 fi,
FHPEZ R 6.00% 3NV 21 fil, BHM:%8 14.00% ; AstV
6 1, B3R 4.00% , 4 e BUAG PR AP B8 22 Rl 2
RGO . PRSI 7 vk e 22 S o2 i X
(x*=6.91,P>0.05). X #4 )5 &) H i 27 A 7T,
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PR R AR R T B e B [ R (3 3)
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Tab 3 Incidence of causative viruses among infants with acute di—
arrhea[n( % )]

ST ZEHETE I PCR gl N
AAG I 5 7 96(64.00) 92(61.33)
6 A 2 54(36.00) 58(38.67)
RV 19(12.66) 22(14.67)
AdV 9(6.00) 9(6.00)
NV 20(13.33) 21(14.00)
AstV 6(4.00) 6(4.00)

TE SRV : 50K 88 5 AV : T 28 3 NV : 1 W15 2 5 AstV = J2 D0
%;Xz: 6.91,P > 0.05
3 itig
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10 904 £ F5 1) o WFFEHAE EPIC-H R IBNIIWETE b AT T — A4 S5 BRI IR (il B 76 R A WE R 5 NT—-proBNP 7KF-5
E PRI AT e KM I KA Z RIS R 35— BN LIS (n=1 294 £4) .649 1] 2 RUBHIRIG B K 478 B0 L4 P
HF L X 545 ] 2 ROBE G B E DA TREDT , A AR O ARG 133 01 RIS B E 50 91 K TG 40 4 fle b 3 2R 1 2% NT-
proBNP /K, Z5REI, K. Ltk IREFREU S BRI RSN Z IR NT-proBNP /K P48, 7E 278 Al NT-
proBNP 7KF-55 2 BUBE G-I (1K) % A2 B AE TG (HR=0.91,95%C1:0.86~0.98 ) , NT—proBNP K P-4 M Fnwifs, Wi PR s KU FARG
9% , HIXFrAHSCHE RAE LM E HAFEAE . {HJ2 NT-proBNP /K- V- 5.0 A B O JIUREFEEAS rv 1 e A IKUR: BT 25 AR AR DG
TEBE PRI 2 NT—proBNP 58 IR I & AE (HR=1.31,95%CI : 1.13~1.53 ) BRI LA I &4 (HR=1.20,95%C1:1.01~1.43)
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I AIE B 2 A KRS (R IR 5 — 2 AT RE MR 7 I LASSHIE . [Birukov A, Eichelmann F,Kuxhaus O,et al. Opposing associations of NT—
proBNP with risks of diabetes and diabetes—related complications diabetes care. 2020,43(12):2930-2937.]
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