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Sequence analysis of Dengue virus E gene in Hainan Province,2019 -2020

WANG Rumin' ,DU Shanshan®, CHEN Jingjing' , LI Dandan' ,MA Yan',CUI Lei' , SUN Chuyang' ,LI
Jiandong® ,REN Lina' (1. Hainan Center for Disease Control and Prevention s Haikou 570203, China; 2. Key
Laboratory of Medical Virology , Ministry of Health , National Institute for Viral Disease Control and Prevention ,

National Key Laboratory of Intelligent Tracking and Forecasting for Infectious Diseases s Chinese Center for Disease

Control and Prevention) ™

Objective To study the molecular characteristics of Dengue virus (DENV) E gene in Hainan province
during 2019-2020,exploring the possible sources of Dengue virus. Methods The serum samples of suspected cases of
dengue fever were collected,and the nucleic acid was detected and typed by RT-PCR. The envelope (E) protein gene of
dengue virus was amplified and sequenced in the positive samples, use Bioinformatics Software for homology and system
evolution analysis. Results 14 DENV E gene sequences were obtained from 49 DENV positive samples. The
phylogenetic analysis showed that the nucleotide homology among the 11 strains of DENV 1 E gene sequences was
97.2%-100% and all belonged to genotype I . Among them, two strains of DENV1 E gene sequences ( HNLS-8 and
HNCM-14) have higher nucleotide homology with the Guangzhou Epidemic Strain in 2019 (Guangzhou/19XN24503/
2019) was 100%. Two strains of DENV2 E gene sequences belonged to Asian 1 and Cosmopolitan genotype, among
them,one E Gene (HNLS-10) has higher nucleotide homology with the Guangzhou epidemic strains in 2019 and 2020 was
99. 6% , another strain (HNLD-2) have higher nucleotide homology with two strains isolated from Kunming in 2019
(Kunming/HNQY20180091/2019 and Kunming/HNQY2018005/2019) was 100%. One strain of DENV3 E gene
belongs to Genotype III, and has higher nucleotide homology with the strains of Guangzhou (Guangzhou/18XN61927/
2018) , Singapore ( Singapore/15095Y15/2017) were 99. 6% and 99. 5%. Conclusion  From 2019 to 2020, local
transmission of imported DENV1,DENV2,and DENV3 was detected in Hainan Province, with DENV1 accounting for the

highest proportion, which indicated the necessity of strengthening monitoring and management of dengue fever among
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mobile populations,for timely prevention and control of cross provincial and cross-border transmission.
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Table 1 Primers and probes for DENV detection in quadruplex
real-time quantitative RT-PCR

514/ J#51(5'-3") PR
Primers/probes Sequence Fluorescent labeling

DENVIF CAAAAGGAAGTCGTGCAATA

DENVIR CTGAGTGAATTCTCTCTACTGAACC

DENVI1P CATGTGGTTGGGAGCACGC FAM/BHQ-1

DENV2F CAGGTTATGGCACTGTCACGAT

DENV2R CCATCTGCAGCAACACCATCTC

DENV2P CTCTCCGAGAACAGGCCTCGACTTCAA HEX/BHQ-1

DENV3F GGACTGGACACACGCACTCA

DENV3R CATGTCTCTACCTTCTCGACTTGTCT

DENV3P ACCTGGATGTCGGCTGAAGGAGCTTG TesasRed/BHQ-2

DENV4F TTGTCCTAATGATGCTGGTCG

DENV4R TCCACCTGAGACTCCTTCCA

DENV4P TTCCTACTCCTACGCATCGCATTCCG Cy5/BHQ-3

3 REEERYBRERINE

Ji 7 RNA {#i F§ SuperSecriptTM 111 First-Strand
Synthesis System ( InvitrogenTM, Carlsbad, CA,
USA) K 7l & & ML cDNA, DL b 1 S B4R, R
Faststart High Fidelity PCR System,dNTP (Roche)
R & R DENV E BRI 53 77 51 43 Be 1 5
Yy, #47 PCR 731G . 43 Besl Wit s IR Br 2 3 54
JE 430 T BT A B HE S 1 R R A A s
YWk 2 h BigA T AR SR, PCR Y8 A B
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Table 2 Primer sequences for amplification of DENV E gene

319 % B 3 (5'-3") SR 41
Name Sequence(5'-3") Genome position

D1-816F CTCTGAGACACCCAGGATTCAC
DI1-1229F  AGAGGCTGGGGCAATGG
D1-2598R  GCTGATCGAATTCCACACAC lzasl
D1-1710R  GCTCCTTCTTGTGATCCTAGTAC
D2-851F CAATCCTGGCATACACCATAG
D2-1353F  GTGATAACACCTCACTCAGGG
D2-1298R CCTATAGATGTGAACACTCCTCC 2230-4661
D2-2540R  GAAGGGGATTCTGGTTGG
D3-793F AGTCGAGAAGTAGAGACATGG
D3-1307F  ATAGAGGGAAAAGTGGTGCA . .
D3-2503R  CTCTGTCCAGGTGTGGACCT H9T6495
D3-1867R  GGAGACTTCTTTCTTCAACACAAA
D4-896F CTGTTTTCTTTGTCCTAATGATGCT
D4-1954R TCTCTATGGGGARTTTACACG .
D4-1760F ATGGAAA'l‘CACATG'l"I‘TGCAGGACA6 1618551
D4-2434R AACCCATGTCTGCTTGAACTGTGA

4 FHlSH
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E 5 H ¥ 51 #E 47 LX), i ] DNA Star 7. 0 2K i
MegAlign 34 17 # H B 17 3] 8] I 14 43 Br » IF % H]
MEGA 7.0 4547 74 3f- 3% (Neighbor-joining s NJ) , Z %k
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Table 3 Source and type of DENV virus E gene sequences in 2019

75 45 o V5 Hb I ¥ Y HE R Y
Serial number Region of origin  Serotype Genotype
HNLS-5 B K 1% genotype |
HNLS-8 iz 7K 14 genotype [
HNCM-14 bicgli) 17 genotype |
HNZZ-17 M 18 genotype |
HNWC-25 XE 175 genotype |
HNWC-26 B 1% genotype |
HNWC-31 xE 1 %Y genotype |
HNWC-32 XE 1% genotype |
HNWC-40 xE 178 genotype |
HNWN-30 T 1% genotype |
HNWN-38 Yl 17 genotype |
HNLD-2 IR 2 ;™ Cosmopolitan
HNLS-10 [ 7K 2 7 Asian 1
HNWC-9 B 34 genotype [l
W DENV1 H+ DENV2 == DENV3 DENV4 e [ 15 32

r 100.00
I 90.00
- 80.00
- 70.00
- 60.00
- 50.00
- 40.00
30.00
20.00
- 10.00
+0.00
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Fig. 1 Regional Distribution of Dengue virus Types and positive rate
of nucleic acid in Hainan Province,2019-2020 (Cities and counties)
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FEHFH . 7E NCBI GenBank 4 % rh 36 B 43 o
TR AT I EE N P 51 5 2 HEAT A AR ARLPE LE T A )
S3 BT« 4 )55 R N R AL B A o R RN A T PR LB A AT
Py A AR, 25 R R 11 45 1 B E B HF SR T
ST ABCGER 3, 2), [AE P43 B .78 . 11 % DENV1
J¥ 30 Z 8] ¥ R AR U S 97, 2% ~ 100, 0%, 5
DENV1 # 45 i )5 51 #% 1 8 A1 L% i 90. 4% ~
100.0% =z Ia], H ¥ HNLS-5 5 Kunming/MY21
(2017)/2018 (GenBank 5 : MG679800. 1) [a] J& ¥ Ky
99. 7%, HNLS-8 #il HNCM-14 4 Guangzhou/
19XN24503/2019(GenBank 5 : MN923083. 1) [a] J§ ¥4
B, 3k 100, 0%, HNZZ-17, HNWN-38, HNWN-
30, HNWC-40, HNWC-32, HNWC-31, HNWC-26,
HNWC-25 5 HMU-HKU-2 fl GZ8H J¥ 51 Z [a] #% 1
FRARAAPE g 99. 7% ~99. 9% Z 8] (£ 4),
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Table 4 Homology comparison of DENV I virus sequences

in Hainan province in 2019

5 fERS
Serial Virus 1 2 3 4 b 6 7 § 9 01
number  number
1 HNZZAT 99,9100 99.9 99.9 100 100 99.9 97.3 97.5 97.3
2 HNWN-38 0 i 99.999.9 99.9  99.9 99.999.9 97.2 97.4 97.2
3 HNWN-30 0 0 #0999 99,9 100 100 99.9 97.3 9.5 97.3
4 HNWC-40 0.1 0.1 0.1 #9099 99,9 99.999.9 97.2 9.4 97.2
5 HNWC-32 0.1 0.1 0.1 0.1 s 99.9 99.999.9 97.2 97.4 97.2
6 HNWC-31 0 0 0 0.1 0.1 = 100 99.9 97.3 9.5 973
7 HNWC-26 0 0 0 01 01 0 w999 97.3 9.5 97.3
§ HNWC-25 0.1 0.1 0.1 0.1 0.1 0.1 0.1 = 97,2 97.4 97.2
9 HNLS-8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 w974 100
10 HNLSS 2.5 2.5 2.5 2.6 2.6 25 2.5 26 2.6 w974
11 HNCM-14 2.8 2.8 2.8 2.8 28 2.8 28 2.8 0 2.6 wxx
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Fig. 2 Phylogenetic tree of E gene of dengue virus type [
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Fig. 3 Phylogenetic tree of E gene of dengue virus type II
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Table 5 Homology comparison of DENV II and some standard
strains in Hainan province in 2019

F5  REHT
Serial Virus 1 2
number  number

HNQY20180091  HNQY2018005  19XN30506  19XN22111

1 HNLD-2  #%x 97 100 100 97.4 97.4
2 HNLS10 3.1 ##+ 97 97 99. 6 99.6

2.3 DENV3 # E XA Hitrskies 4 2 il DENV3
FHPERE AR, 28 RT-PCR 973 #1751 00 22 J5 - L3R 45 1
% 3 TUB N BT 1 5 A N A i DR AR A v R R AT
PR EL 3O AT A s A E AR L 25 S o g TR 1
R 3,8 4 ARG RNE M i, 5 DENV I B bR 7
HAZ AT 1R AR AL PE A 88, 4% ~99. 5% Z A, HNWC-9
5  Guangzhou/ 18XN61927/2018 ( GenBank .
MK894341. 1) [A] ¥ ¥ & M. 298 99. 6%, 5
Singapore/15095Y15/2017 (GenBank 5 ; KY921907.
15 [RIEPE R 99.5%

711 Myanmar-0707 aTw -2007

80} Myanmar-0911aTw-2003

#L Myanmar-0810aTw-2008

100 | Myanmar-Myan0508a Tw-2005
Myanmar-0607 aTw-2006

1 LMyanmar-Mandalay. MYA H58.2006
Bangladesh/165/2000

Genotype I

Thailand/ThD3 0010 87/1987
Combodia/BID-V2053/2008
Thailand/KDHOO10A2010
100 Thailand/KDHOD14A/22010
Philippines/HB7/1956
Philippines/PhH-J1-97/1997

French Polynesia/PF94-136116/1994
Indonesia/Sleman78/1978
Indonesia/98902830 DF/1998

00 | East Timor/Hu TL129NIID/2005
East Timor-HuTL129NIID-2005
Indonesia/BA51/2004

86 L— Singapore/05K4477DK1/2005

o1 f HNWC-9

Genotype 1

|8

KY921907.1/Singapore{15095Y15/2017
47 Brazil/BR Den-97-04/2004

Genotype III
Brail/BR74886-02/2002

Sri Lanka/IMTSSA-SRI-1266/2000
Singapore/05K2418DK1/2005

99 | Singapore/05K4141DK1/2005

90! Singapore/05K4454DK1/2005

Tahitif1327/1965
?r_rpueno Rico/1339/1977 Genotype IV
100 L Puerto Rico/BS-PRic063/1963
Denl/USA/Hawaiif1945

Den2/New Guinea/C/1944
Dend/Philippi 124111956

100

0.050
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Fig. 4 Phylogenetic tree of E gene of dengue virus type II
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4, —3th DENV2 5| (1 5 5 H0OR1 8 5 1 44 1
WAT, AR HLS 1979 AFEAHIR], 7E 1986 4F 3 Bl 4 i KR
T B 18 AT R Y 182 A S R 27 3.5 2 Ik
BREPORATREE T 40 AN, & 164 247 ], 1991
46 H i DENV2 5|2 By 5 5 8 15 72 9 5 3 IX
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_[1315]
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