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Table 1. Result of NGS and real-time PCR

obtained obtained
PCR PCR
No genome data genome data
(Cv) (@)
by NGS(bp) by NGS(bp)
virus strain serum

1 10,682 12.7 10,475 27.6

2 10,684 13.9 7,995 30.9

) 3 10,683 13.9 8,698 30.4

patient

4 10,289 14.9 610 333

5 10,290 14.5 10,441 27.4

6 10,293 12.1 7,417 31.1
1 10,290 12.5
2 10,683 12.7
3 10,428 14.8
mosquito 4 10,525 13.6
5 10,549 13.6
6 10,682 13.3
7 10,684 14.3
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Table 2. The number and position of point mutation

Saitama strain

patient

mosquito

area position | base 1 2 3

4 5 6 1 2 3 4 5 6 7

484

M
pre 870

1263
1396
1520
1722
1987
2216

Structural
Proteins

Y(—)

NS1 2491

NS2A 4090

NS2B 4305 C(A)

NS3 5917

6988
7131
7135
NS4B 7151
7152
7163
7164

Y(T)

Nonstructural
Proteins

Y(—)

A(A)

R(G)

7557
7667
8287
8380
9289
10187

Y(O)

NS5

NI el ol R NoNaNoNalIol Ed il Ed R RN R Rel [0 N

A(—)
Y(—)

G(G)

=

No. of Variation 1 1

5 2 1 3 2 2 4 0 6 3

(O:result by serum, (-):unmeasurable
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Fig.1. Phylogenetic tree compare area and full genome
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Molecular Epidemiological Analysis of Dengue Virus Isolated from Domestic Cases

Using the Next Generation Sequencing

Dai SAIKI*®, Ayako HYUGA®, Takashi CHIBA®, Hiroaki KUBOTA®, Yasunori SUZUKI®, Isao YOSHIDA®,
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Makoto KURODAY and Kenji SADAMASU®

Between August and October 2014, a dengue outbreak occurred in Tokyo for the first time in over 70 years. Dengue virus
(DENV) strains isolated from patients, mosquitoes, and dengue virus genes in patient sera were analyzed using next-generation
sequencing (NGS). The resultant nucleotide sequences were compared with the sequence of the standard strain derived from the
initial patient of the domestic cases.

Using NGS, nearly full-length nucleotide sequences from six strains were isolated from patients, and seven DENV gene
sequences were isolated from mosquitoes. Although the isolates and reference strain differed by 06 bases, they clustered together
on the constructed molecular phylogenetic tree. The amount of data obtained by NGS analysis is proportional to the viral load.
Therefore, if the viral load is predicted in advance by real-time PCR, it is considered possible to conduct efficient analysis with
NGS. Among the mutations found in isolates by gene analysis, some were not found in DENV of infected patient sera. It was
therefore thought that the mutation had occurred during the isolation process. From the full-length sequences of the DENV strains
derived from the patients, 99.9%—-100% matched those of DENV strains derived from the mosquitoes collected in Yoyogi Park.
Thus, it is strongly suggested that the mosquitoes inhabiting the Yoyogi Park are vectors of domestic DENV infection.

Keywords: dengue virus, mosquito, next generation sequencer (NGS) , NGS analysis, patient's serum
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