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National Epidemiological Surveillance for mosquito borne 

infectious Diseases in Japan

➢ Case  based surveillance

Category IV; Notifiable infectious disease by The Infectious 

Diseases Control Law



Laboratory Test for mosquito-borne diseases

➢ Speicemen: blood, serum, urine 

➢ Viral test

• Detection of viral nucleic acid

(RT-PCR, Real time RT-PCR, RT-Lamp）

• Virus antigen detection

(Dengue NS1 ELISA)

• Virus isolation

(cell culture; Vero and C6/36)

➢ Serum test

• IgM capture-ELISA

• IgG ELISA

• Neutralizing antibody test



Dengue virus



The distribution of dengue virus



Translation of structural protein and 

assembly of viral particle

Translation and processing of non-

structural protein

：serine protease

：signal peptidase
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To understand DENV epidemic and distribution, we constructed 

genomic database of mosquito-borne viruses together with 

epidemiological data by using GenEpid-J System based on 

imported DEN cases in Japan

Specific Aim



Extract Viral genome 

from patient serum

Prepare library for NGS

Emulsion PCR

Sequence analysis by NGS

Synsesis cDNA and 

amplify target region by 

RT-PCR
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Sequence analysis of DENV genome by Next 

Generation Sequencer (NGS)



Registration of DENV genomic data to GenEpid-J obtained by 

NGS and Sanger sequencer 

• Age

• Sex

• Date of onset

• year

• Date of sample 

collection

• Whole sequence 

result

• DEN virus (sero) 

type

• Ct value of TaqMan 

PCR

• ex) country and 

region

Registered Information



The 197 out of 207 Imported dengue cases were analyzed by NGS

DENV1: 136

DENV2: 32

DENV3:   19

DENV4:     7

D1+D3:     3

Global Map of DENV by patient data, DENV type, and year with 

GenEpid-J



Cosmopolitan-III

Cosmopolitan-I

Cosmopolitan-II

T2
T3
T9
T4
T5
T13
T21
T22
T10
T7
T15
T16
T11
T12
T14
T19
T17
T6
T18
T8

T1
16-42
15-42

13-156
13-230
14-55

15-24
Viet Nam 2006 EU482672

13-22
13-107

14-17
14-26
14-117

Singpore 2009 JF327392
13-143

15-27
16-14

15-44
16-37

Taiwan 2002 DQ645546
14-28

16-05
Indonesia 1976 GQ398259

Butkina Faso 1983 EU056810
14-98

India 2009 JX475906
China 2000 AF276619

Pakistan 2011 KF041232
Sri Lanka 2003 GQ252676

14-95
India 2011 JQ955624

15-01
15-91
15-87
15-10193

57

100

100

100

100

100

94

100

100

100

100

100
52

99

100

100

45
35

100

100

100
100

100

89

96
99

100

100
80

100

52

100

61

57

99

0.01

Phylogenic analysis of DENV2 genome obtained by NGS
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Summary

➢ We analyzed 197 out of 207 imported DENV strains by NGS, 

and constructed DENV genomic database by using 

GenEpid-J System

➢ Our analysis revealed that 24 out of 32 imported DENV2 

strains were classified DENV2 cosmopolitan genotype, and 

14 of DENV2 cosmopolitan genotype were imported to 

Japan during 2008 to 2011

➢ GenEpid-J is useful tool for analysis of DENV infection
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