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Dengue and Japanese encephalitis are the most important vector-borne
infectious diseases in Taiwan. Dengue is not considered endemic in
Taiwan and constant importation of DENVSs from neighboring countries is
responsible for the local outbreaks each year. Because of the low mosquito
density in the winters, outbreaks during winter were rare. In 2014, an
epidemic DENV-1 strain caused large outbreak in southern Taiwan. From
May to Nov. 12, 2014, there were 10,617 indigenous dengue cases in
Kaohsiung City, 136 cases in Pingtung County, 75 cases in Tainan City
and 13 cases in New Taipei City. Epidemic vrius is likely introduced from
Indonesia. A total of 208 imported dengue cases were identified this year,
travelers were arriving from 16 countries. Malaysia (60 cases), Indonesia
(55 cases), the Philippines (31 cases) and China (19 cases) were the most
frequent importing countries.

Japanese encephalitis (JE) is wide spread in Asia and is an endimic
disease in Taiwan. Our surveillance data in mosquitoes showed that except
a genotype Il strain identified in Hualien County, all of the JEV strains

identifed in Taiwan belonged to genotype | in 2014.

Keyword : Vector-borne infectious diseases, surveillance, Dengue virus,

Japanese encephalitis virus
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Table 1. Primers used for RT-PCR and DNA sequencing of C-prM-E genes

of JEV.

Primer Sequence (5’ to 3”) Genomic region*

JESUTRF  AGA AGT TTA TCT GTG TGA ACT 5°UTR (1-27)
TCT TGG

JE616R CCT CAC ACA TGT AGC CGA CGT PrM (593-615)
CT

JE747R TTC GCT TGG AAT GCCTGG TCC G PrM (723-744)

JE74TF CGG ACC AGG CAT TCC AAG CGA PrM (723-744)
A

JE1309F GGA AGC ATT GAC ACA TGT GCA E (1308-1333)
AAATT

JE1360F AGA ACA ATC CAG CCA GAA AAC E (1359-1382)
ATC

JE1448R  CGC TGA ATA ATT CCC ATG GTT E (1425-1448)
TTC

JE1839F AGG CTG AAA ATG GAC AAA CTG E (1839-1861)
GC

JE1878R GGT TGT GCC TTT CAG AGC CAG E (1854-1877)
TTT

JE2602R  AGG GAT CTG GGC GTT TCT GG NS1 (2583-2602)

JE2636R GCCTTCCTTGTGCGC TTT GT NS1 (2617-2636)

“Numbering from GenBank accession number AY303795 .

RT-PCR = reverse transcription-polymerase chain reaction; JEV = Japanese
encephalitis virus; C = capsid; prM = premembrane; E = envelope; UTR =
untranslated region.
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Table 2.

The distribution of imported dengue viruses in 2014
(2014/01/01-2014/10/20)

Country Case FEVr | DENV-1 | DENV-2 | DENV-3 | DENV-4 | Subtotal
screening
Indonesia 53 30 12(12) 9(7) 16(13) 2(2) 39(34)
Malaysia 51 29 18(17) 19(11) 1(0) - 38(28)
Philippines 28 11 7(7) 4(4) 1(1) 4(4) 16(16)
China 16 6 8(2) - - - 8(2)
Singapore 8 6 4(3) 2(2) - - 6(5)
Myanmar 7 2 2(1) 1(1) - 1(1) 4(3)
Thailand 6 1 - 2(1) - 1(1) 3(2)
Vietnam 6 3 1(1) 1(0) - 1(1) 32
Cambodia 2 - - - 1(2) - 1(1)
India 2 2 1(2) - - - 1(2)
Bangladesh 2 1(0) - - - 1(0)
Nauru 2 - - - - - -
French Polynesia 1 - - - - - -
Tuvalu 1 1 - 1(2) - - 1(1)
Saudi Arabia 1 - - 1(1) - - 1(1)
Japan 1 - - - - - -
Total 187 91 54(44) 40(28) 19(15) 9(9) 122(96)
Table 3.

Summary of genotype distributions of DENV strains isolated from imported cases in Taiwan, 2014
(2014/01/01-2014/10/20)

Serotype DENV-1 DENV-2 DENV-3 DENV-4
Genotype I Il Il Cosmopolitan  Asian 1 ]
Indonesia 12 7
Malaysia 13
Philippines 0
Singapore 0
Myanmar 1
Thailand 0
China 1
Vietnam 1
0
0
0
0

Total
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Table 4. The maximal likelihood estimates (MLEs) of the JEV infection
rate in mosquitoes

Species Infection Rate | Lower Limit | Upper Limit | Scale [Point Est Method| CI Method [Num Pools|Num Pos Pools | Num Individuals

Aedes aegypti 0.00 0.00 545.52 1,000 MLE Score 1 0 2
Aedes albopictus 0.00 0.00 6.87 1,000 MLE Score 27 0 500
Aedes penghuensis 0.00 0.00 231.16 1,000 MLE Score 1 0 6
Aedes vexans 0.00 0.00 325.85 1,000 MLE Score 1 0 4
Anopheles sinensis 0.00 0.00 31.11 1,000 MLE Score 4 0 62
Anopheles tessellatus 0.00 0.00 17.48 1,000 MLE Score 11 0 158
Armigeres subalbatus 0.00 0.00 16.83 1,000 MLE Score 18 0 195
Culex annulus 0.00 0.00 091 1,000 MLE Score 103 0 4120
Culex bitaeniorhynchus 0.00 0.00 319.26 1,000 MLE Score 2 0 5
Culex brevipalpis 0.00 0.00 127.14 1,000 MLE Score 6 0 20
Culex fuscanus 0.00 0.00 657.62 1,000 MLE Score 2 0 2
Culex fuscocephala 0.00 0.00 391.79 1,000 MLE Score 2 0 4
Culex mimeticus 0.00 0.00 793.45 1,000 MLE Score 1 0 1
Culex murrelli 0.00 0.00 3222 1,000 MLE Score 4 0 69
Culex pipiens 0.00 0.00 3.30 1,000 MLE Score 36 0 1082
Culex quinquefasciatus 0.00 0.00 1.06 1,000 MLE Score 92 0 3543
Culex sitiens 0.00 0.00 10.22 1,000 MLE Score 8 0 292
Culex tritaeniorhynchus 4.25 3.06 5.78 1,000 |Bias Corrected MLE[Corrected Score] 221 38 9814
Forcipomyia taiwana 0.00 0.00 793.45 1,000 MLE Score 1 0 1
Mansonia uniformis 0.00 0.00 73.75 1,000 MLE Score 6 0 37
Tripteroides bambusa 0.00 0.00 657.62 1,000 MLE Score 2 0 2
Total 549 38 19919
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Figure 2. Phylogenetic tree of DENV-1, Indigenous cases
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Figure 3. Phylogenetic tree of E gene of DENV-1
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Figure 4. Phylogenetic tree of E gene of DENV-2
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Figure 5. Phylogenetic tree of E gene of DENV-3
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Figure 6. Phylogenetic tree of E gene of DENV-4
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Figure 7.
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Figure 8. Phylogenetic analysis of E gene of JEV strains.
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