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Abstract: Objective To determine the nucleic acid sequence of the dengue type 1 virus (DENV-1) detected in the local
dengue outbreak in Quzhou, Zhejiang province, China, 2019, and to analyze its molecular characteristics. Methods
Serum samples were collected from dengue patients; colloidal gold immunochromatographic assay and quantitative real-
time PCR (RT-qPCR) were used to detect the NS1 antigen and nucleic acid of dengue virus, respectively. The RT-qPCR
assay was used to amplify the envelope gene of dengue virus, which was then sequenced. The genotype of the isolated
strains was analyzed, and the homology and phylogenetic analyses were performed with the dengue strains isolated from
other countries and regions. Results The serum samples of patients were positive for the NS1 antigen and nucleic acid of
dengue virus. The gene sequence alignment and phylogenetic analysis showed that 8 dengue virus strains all belonged to
DENV-1 subgenotype GI, which had the closest phylogenetic relationship with the strain JF960228 (Singapore, 2010), with
a mutation at virulence locus 1. Conclusion It was confirmed by etiology, serology, and molecular biology that the local
dengue outbreak was caused by DENV-1, which may originate from Southeast Asia. It is necessary to strengthen the
prevention and control of cross-border spread of dengue fever in China and this region.
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KM403633.1 Dengue virus 1 isolate SGEHID108126Y13 complete genome Genotype Il
‘|;KR071622.1 Dengue virus strain Hb25/CHN/2014 complete genome Genotype Il
KPO05770.1 Dengue virus strain CHN/Guangdong/Zhong shan/09/2014 envelope protein gene partial cds Genatype il
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@ QZ-DEN-2019-05.seq

L KM403631.1 Dengue virus 1 isolate SGEHID150722Y13 complete genome Genotype lll

KJ545479.1 Dengue virus 1 isolate D13459Donguang polyprotein mRNA partial cds Genotype Ill

KM403580.1 Dengue virus 1 isolate SGEHID107074Y13 complete genome

KJ806866.1 Dengue virus 1 isolate MYSKLD1/3969Y13 envelope protein gene partial cds Genotype Il

£ KJB06870.1 Dengue virus 1 isolate MYSSelangorD1/3031Y13 envelope protein gene partial cds Genotype Il

|— KJB06365.1 Dengue virus 1 isolate SGEHID1/08179Y14 envelope protein gene partial cds Genotype |Il

I KJB06865.1 Dengue virus 1 isolate MYSMelakaD1/3211Y13 envelope protein gene partial cds Genotype Il

L— KJB06863.1 Dengue virus 1 isolate MYSSarawakD1/327Y13 envelope protein gene partial cds Genotype Il

KX380805.1 Dengue virus 1 isolate D1/SG/CT48/2013 polyprotein gene complete cds Genotype |II

DQO016657.1 Dengue virus isolate CNM438VI03 envelope glycoprotein E gene partial cds Genotype V

4‘— EU448414.1 Dengue virus 1 strain D1/Salvador/0606aTw envelope protein E gene partial cds Genotype V

DQ341188.1 Dengue virus type 1 isolate 1379/MEXICO/82 envelope protein E gene partial cds Genotype V

EF508203.1 Dengue virus type 1 isolate GZ061707 envelope protein E gene complete cds Genotype |

EF508204.1 Dengue virus type 1 isolate DO6045 envelope protein E gene complete cds Genotype |

EF113153.1 Dengue virus type 1 strain GZ17/2006 polyprotein gene partial cds Genatype |

KP723474.1 Dengue virus 1 isolate DENV1/CN/GZ32/2014 polyprotein gene partial cds Genotype |
KR057906.1 Dengue virus 1 strain GZ201403 from China nonstructural protein E gene partial cds Genotype |
KJ438294.1 Dengue virus 1 isolate GZ22 envelope protein gene partial cds Genotype |

EF508206.1 Dengue virus type 1 isolate D06038 envelope protein E gene complete cds Genotype |

JF967820.1 Dengue virus 1 strain D1/Thailand/0808cTw envelope glycoprotein gene partial cds Genotype |
JF867923.1 Dengue virus 1 strain D1/Thailand/1008bTw envelope glycoprotein gene partial cds Genotype |
KJ806821.1 Dengue virus 1 isolate MYSPahangD1/507Y13 envelope protein gene partial cds Genotype |
KPQ55776.1 Dengue virus strain CHN/Guangdong/Zhongshan/15/2014 envelope protein gene partial cds Genotype |
JF960228.1 Dengue virus 1 isolate SGEHID1/37366Y 10 envelope protein gene partial cds Genotype |

Genotype [I[

Genotype V/

AF4256624.1 Dengue virus type 1 strain 1378 envelope protein E gene partial cds Genotype V
DQ341189.1 Dengue virus type 1 isolate 1462/PUEBLA-MX/84 envelope protein E gene partial cds Genotype V

EU448412.1 Dengue virus 1 strain D1/Madagascar/0602aTw envelope protein E gene partial cds Genotype Il
DQ285553.1 Dengue virus type 1 isolate Reunion 265/04 envelope protein E gene partial cds Genotype Il :|Ger\otyp(-= I
EU448411.1 Dengue virus 1 strain D1/Indonesia/0511aTw envelope protein E gene partial cds Genotype Il
JN415515.1 Dengue virus 1 isolate Palau 2000 envelope protein gene partial cds Genotype IV

JN415492 1 Dengue virus 1 isolate Bali 2010d envelope protein gene partial cds Genotype [V |Genotype IV
JN415520.1 Dengue virus 1 isolate Samoa 2001 envelope protein gene partial cds Genotype [V

Genotype |
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Figure 1 Phylogenetic analysis based on the envelope gene sequence of 8 dengue type 1 virus (DENV=1) strains isolated from

Quzhou in 2019 and 35 DENV-1 strains from GenBank
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