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Development and Designation of Primers and Probes for
Detection and Serotype Identification of
Dengue Viruses with One-Step Multiplex Fluorogenic
TagMan Real-Time RT-PCR
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Abstract

Dengue fever is caused by dengue viruses. These viruses are transmitted to human via
a common house mosquito, Aedes aegypti. Dengue viruses are classified into 4 serotypes, 1-4
by distinct immunogenicity. The aim of this study was to develop an in-house assay one-step
multiplex real-time RT-PCR for dengue viruses identifying. Specific primers and probes were
designed for each viral serotype and all serotypes. All sets of primers were examined for viral
specificity by conventional RT-PCR. The results showed that the designed primers were able
to amplify dengue serotype 1, 2, 3 and 4. All primers were then applied for multiplex real-time
RT-PCR. The result demonstrated that the multiplex real-time RT-PCR with specific probes
were capable of detecting and classifying serotype of dengue virus. Finally, the results from
in-house real-time RT-PCR and those from AmpliSens® Dengue virus type-FRT PCR kit were
compared. It was demonstrated that the results from real-time RT-PCR were concordant to those
from AmpliSens kit. The preliminary result led to the conclusion that the developed in-house
real-time RT-PCR assay with specific primers and probes is capable of detecting and classifying
dengue virus serotypes. However, in-house real-time RT-PCR should be evaluated further to

identify low detection limit and cross reactivity with other viruses.
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Table 1 Characteristics of dengue virus amplicons generating primers

Type and primer sequence (5’-3’) Specificity | Genomic location | Tm (C°) | Size (bp)

Forward primer | CGCCACTTTCACTATGCGTCTC 5308 - 5327 61.9

DENV-1 149
Reverse primer | TCGCAGCTGCTTCACCCATA 5456 - 5475 61.9
Forward primer | TGCTTAGGACCCGAGTAGGA 3542 - 3561 59.4

DENV-2 126
Reverse primer | TAGTGGCGCCTACCATAACC 3667 - 3686 59.3
Forward primer | CACTTCCCTGACCCAGAAGGT 871 - 891 61.4

DENV-3 217
Reverse primer | GGTGGCCTCGGTCTTCTGA 1087 - 1105 61.3
Forward primer | TACATGCCAACAGTCATAGAAGAG 8118 - 8141 58.3

DENV-4 154
Reverse primer | TTGATGTTGTGTTCACAGAGCT 8271 - 8292 58.5
Forward primer | ATATGGTACATGTGGTTGGGAGC 8990 - 9012 62.1

DENV (all) 190
Reverse primer | CGGCTGTGTCATCTGCATACAT 9179 - 9200 63.3
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Table 2 Characteristics of dengue virus detection probes

Probe sequence (5’-3’) Specificity | 5° Reporter | 3’Quancher | Tm (C°)

CCAGCCAGCATAGCAGCCAGAGGG DENV-1 HEX BHQ1 70.2
GGGAACATGTCCTTTAGAGACCTGGG DENV-2 Texas Red BHQ2 65.4
CGTGGTGCTCGAGCACGGGGG DENV-3 Cy5 BHQ3 71
GCCCGCTGTCCAGGAACTCCAC DENV-4 Cy5.5 BHQ3 68.5
AGTGGAGTGGAAGGAGAAGGACTCC DENV (all) 6-FAM BHQ1 66.4
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WuLAgINU (Table 1)

217 bp

154 bp

149 bp
126 bp

190 bp

Fig. 1 EtBr stained agarose gel of PCR products amplified from specific primers for dengue serotype
1, 2, 3 and 4 subsequently. (A) Lane M, 100 bp DNA marker (Elpis-Biotech, Korea), lane 1,
DEN-1 PCR product, 149 bp, lane 2, DEN-2 PCR product, 126 bp, lane 3, DEN-3 PCR
product, 217 bp, lane 4, DEN-4 PCR product, 154 bp. EtBr stained agarose gel of PCR
products amplified from specific primers for all four dengue serotypes. (B) Lane M, 100 bp DNA
marker, lane 1-4, DEN-1 to 4 PCR products, 190 bp.
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Fig. 2 Ampilification curve of fluorogenic TagMan real-time RT-PCR for dengue viral RNA with designed

primers and probes. The y-axis represents the emission of fluorophore in RFU unit. The X-axis

represents the number of PCR cycles. Baseline of amplification curve is set at 300. (A) Detection

of DENV-1 to 4 viral RNA with designed primers specific for each serotype of dengue virus; (B)

Detection of DENV-1 to 4 viral RNA with designed primers specific for all four serotypes of

dengue virus.
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DEN-1 ..

| A
DEN-2 - |

o00 ‘_
DEN-3 ;-
DEN-4 ;

Fig. 3 Ampilification curve of in-house multiplex fluorogenic TagMan real-time RT-PCR with designed

serotype-specific and all four serotype specific primers and probes for distinguishing each

serotype of dengue virus. The y-axis represents the emission of fluorophore in RFU unit.

The X-axis represents the number of PCR cycles. Baseline of amplification curve is set at

300. Arrow indicates fluorescent signal of a probe specific for all serotypes of dengue virus.
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multiplex fluorogenic TagMan real-time RT-PCR with AmpliSens®

Dengue virus type-FRT PCR kit for detection and serotype identification of dengue virus. The

y-axis represents the emission of fluorophore in RFU unit. The X-axis represents the number of

PCR cycles. Baseline of amplification curve is set at 300. Arrow indicates fluorescent signal of

a probe specific for all serotypes of dengue virus.
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