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(% 3§ - ) Evaluation of host factors as a potential biomarker for Dengue

diagnosis
It is estimated that dengue affects more than 120 countries globally. The severe
dengue disease, hemorrhagic fever and/or shock, often occurs at the end of
febrile subsidized. The initial symptoms of dengue are very similar to most of
common febrile illness, and hence to make a right diagnosis of dengue is a
challenging task. Timing and accurate diagnosis of dengue becomes very critical
in patient treatment and recovery. Currently, there are many varieties of dengue
rapid test available; however, the overall sensitivity is about 65-75%. As such,
development of high sensitivity and specific diagnosis kit for dengue is urgently
needed. Since unique clinical manifestations seen in subjects infected by
different virus, suggesting unique host factors could be induced by particular
virus. Pilot investigations with proteomic approach in sera from acute dengue
patients revealed that a few factors were uniquely observed in serum of dengue
patient, for example immunoglobulin lambda 1 light chain, mutant
NADH-cytochrome b5 reductase, PR1, C4A3, Chain F, C3b in complex With A
C3b Specific Fab. In this particular report, we focused on host factor PR1 based
upon the higher frequency of proteomic data. Comparing specimens from other
febrile illnesses, healthy individuals, and supernatants from infected Vero and
cord blood cells, we found that PR1 was apparently expressed in sera of dengue
patients by Western blot. As such, ELISA base-test was set up for screening
isoforml of PR1 in sera from dengue patient or healthy individuals. Results

showed that the highest amount of isoforml of PR1 in sera was on days 5 and 6
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after onset of fever. However, we also observed isoforml of PR1 in serum of
healthy donors, suggesting that the antibody specificity of PR1 in ELISA assay
required being fine-tuned. However, we further learned that there are known 5
isoforms for PR1 in humans. Hence, isoforml of PR1 was not a perfect
candidate for dengue rapid diagnosis.

Key words: Dengue viral diagnosis regent, PR1, host biological factor.

(% 33 - ) Role of Hematopoietic Stem Cells in Asymptomatic and

Pathogenic Dengue Virus Infection
Dengue is important vector-borne human viral disease. Bone marrow
suppression and excruciated bone pain are salient clinical features in dengue
patients. Dengue viral RNA and infectious virus can be detected and recovered
from autopsy bone marrows of subjects dying of dengue. Human hematopoietic
stem cells are highly permissive for dengue virus infection and are rich in bone
marrow. Peripheral blood cells are originated from differentiation of bone
marrow stem cells. Dengue virus infected bone marrow cells may cause the
dysregulated homeostasis of peripheral blood cells. Our results revealed that
stem and megakaryocytic progenitor cells were decreased in colony-forming
unit assays after dengue viral infection, suggesting that thrombocytopenia could
be a consequence of reducing production due to the megakaryocytic progenitor
cells infected by dengue virus infection. The morphology of virions dictated by
the infected host and may constitute the poor protective efficacy of current
dengue vaccine in vivo since the assay dominantly relies upon utilizing in vitro

virions for the evaluation, indicating in vivo virions could be presented with
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different morphology. In vivo investigations with TEM, immunoEM, and
Cryo-EM demonstrated a unique viral morphology, mosaic viral virions
encapsulated with CD61 membrane, in plasma of acute dengue patients. In
addition, biological study showed that the in vivo virions did not contain viral
capsid protein. Hence, we termed the unique in vivo virions as dengue vesicles.
This difference may be one of reasons to explain the poor protective efficiency
of dengue vaccine in vivo. Asymptomatic individuals are a risk for dengue
spread and dissemination. Cumulative results demonstrated that the levels of
stem and progenitor cells plays important role in dengue virus infection; the
higher amounts of these cells, the more permissive to dengue virus infection.
Hence, a positive correlation of these cells in number correlated with viral titers
after these cells submitted to dengue virus infection.

Key words: hematopoietic stem cells, in vivo viral morphology, inapparent

individuals

(# #+ 3§ =) Study on the Risk Factors of Severe Dengue Fever in South

Taiwan in 2014
Case - control study of a medical centerDengue is a major public health problem
worldwide and continues to increase in incidence. Dengue virus (DENV)
infection leads to a range of outcomes, including subclinical infection,
undifferentiated febrile illness, Dengue Fever (DF), life-threatening syndromes
with fluid loss and hypotensive shock, or other severe manifestations such as
bleeding and organ failure. The long-standing World Health Organization
(WHO) dengue classification and management scheme was recently revised,
replacing DF, Dengue Hemorrhagic Fever (DHF), and Dengue Shock Syndrome
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(DSS) with Dengue without Warning Signs, Dengue with Warning Signs and
Severe Dengue; dengue with severe plasma leakage, severe bleeding, or organ
failure). The classification into levels of severity has a high potential for being
of practical use in the clinician’s decision as to where and how intensively the
patient should be observed and treated. There is increasing number of studies
that explored the utilities of the WHO 2009 revisions of Dengue classification.
A hospital-based case-control study was performed in Kaohsiung Medical
University Chung-Ho Memorial Hospital, between Jan. 1 and Dec. 31 of 2014,
that included 1822 dengue cases diagnosed by this University Hospital. Cases
(n=35) were severe dengue cases (dengue with severe plasma leakage, severe
bleeding, or organ failure) defined by WHO 2009 revisions. Four Control
patients per case patients were selected from dengue cases that did not have a
diagnosis of a severe dengue. Control patients (n=140) were matched to the
cases by age (x 5 years) and gender. All medical information was obtained
retrospectively from medical chart. Adjusted odds ratio (ORs) and 95%
confidence intervals (Cls) were estimated by multiple logistic regression. Of
the many medical history included in this study, only duodenal ulcer and
chronic renal failure showed association with severe dengue. Compared with
no medical history, the adjusted odds ratio were 4.89 (95% CI 1.55-20.55) and
4.04 (95% CI 1.64-14.61), respectively.

Key words: Dengue fever, severe Dengue, hospital-based, Gender Analysis

(% 3+ $ = ) Kaohsiung Medical University Kaohsiung Municipal

Hsiao-Kang Hospital
Dengue fever is an infectious tropical disease spread by mosquitoes in southern

Taiwan. In previous study, the epidemic behavior of dengue virus seemingly
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correlates closely with fluctuations in temperature, humidity, rainfall, Breteau
index. However, there were 15,732 reported dengue fever infections in 2014,
including 15,492 indigenous and 240 imported cases. Among them, 15,043 cases
(95.6%) occurred in Kaohsiung city and led to 20 (15.2%) reported DHF/DSS
caused deaths. In addition, the environmental factors associated with this large
outbreak of dengue fever in Kaohsiung, an underground gas explosion occurred
in Qianzhen and Lingya Districts of Kaohsiung at midnight of July 31, 2014. It
caused 32 deaths and injured 321 persons. Subsequently, continuous rain fell for
several days and water accumulated in trenches caused by the gas explosion.
Combined with the hot weather, the Breatou Index of mosquitos increased
dramatically in Kaohsiung. Weather factors combined with an accidental
petrochemical gas explosion (PGE) may affect mosquito—human dynamics in
2014. Generalized estimating equations with lagged-time Poisson regression
analyses were used to evaluate the effect of meteorological/mosquito parameters
and PGE on dengue incidences (2000-2014) in Kaohsiung. Increased minimum
temperatures rendered a 2- and 3-month lagging interactive effect on higher
dengue risks, and higher rainfall exhibited a 1- and 2-month lagging interplay
effect on lower risks (interaction, P <0.001). The dengue risk was significantly
higher than that in a large-scale outbreak year (2002) from week 5 after PGE
accident in 2014 (2.8-8.0-fold for weeks 5-22). The greatest cross-correlation of
dengue incidences in the PGE-affected and PGE-neighboring districts was
identified at weeks 1 after the PGE (rs = 0.956, P < 0.001). Compared with the
reference years, the combined effect of minimum temperature, rainfall, and PGE
accounted for 75.1% of excess dengue risk in 2014. In conclusion, time-lagging
interplay effects from minimum temperature and rainfall may be respectively
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associated with early and near environments facilitating dengue transmission.
Events that interact with weather and influence mosquito—human dynamics,

such as PGEs, should not be ignored in dengue prevention and control.

keywords : dengue fever, Taiwan, gas explosion, temperatue, Breteau index

(#33% 7 ) Epidemiology and Challenge of Severe Dengue

Dengue fever is the most important mosquito-borne viral disease in the world.
Severe dengue viral infection occurs mostly in children, and the reported
mortality rate is not high. We observed a high mortality rate of severe dengue
during the outbreak over southern Taiwan in 2015. The aims of this study were
to report the epidemiology and to find useful predictors for severe dengue
mortality.

We retrospectively reviewed the clinical information of 49 patients admitted to
the medical ICU of a university hospital for severe dengue, confirmed by serum
nonstructural protein 1 (NS1) antigen test. We used ICU mortality as the primary
outcome and compared clinical characteristics between survivors and
non-survivors. We also compared this severe dengue cohort to an age-, sex-,
APACHE Il-matched cohort of severe pneumonia.

The mean age of the study patients was 69.3 years. Among them, 61.2 % were
women and 8.2% were from nursing home. Twenty-two (44.9%) patients died in
the ICU. The causes of death included major bleeding in 8 (36%), dengue shock
in 7 (32%), secondary bacterial sepsis in 5 (23%) and myocarditis (9%) in 2
patients. There were no differences of comorbidities between survivors and
non-survivors. The APACHE 11l score was significantly higher in non-survivors
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(28.8 vs 14.1, p < 0.001). The admission Sequential Organ Failure Assessment
(SOFA) score was also significantly higher in non-survivors (13.6 vs 7.3, p <
0.001). In multivariate analysis, SOFA score was the only independent predictor
of ICU mortality. The ROC curve analysis demonstrated a good performance of
SOFA score in predicting ICU mortality (AUC = 0872). The analysis of SOFA
individual components showed that non-survivors had higher scores in
cardiovascular system, respiratory system, and central nervous system, which
were then used to calculate the 3-item SOFA (SOFA-3) score. SOFA-3 score
was also a good mortality predictor in severe dengue (7.5 in non-survivors vs
2.9 in survivors, p = 0.0001; AUC = 0.8214). Compared to the matched ICU
cohort of severe pneumonia, severe dengue tended to have a higher ICU
mortality (44.9% vs 32.7%, p = 0.149).

We observed a high mortality rate in an ICU cohort of severe dengue, with most
of them being elderly. We found SOFA score as a good predictor for ICU
mortality. The good predicting performance of 3-item SOFA, using same
components as in quick SOFA, suggested a potential role of quick SOFA in

bedside evaluation of severe dengue.

(# 3+ § # ) Discovery of antivirals and drug targets against dengue virus

infection

Dengue virus (DENV) infection causes dengue fever (DF), dengue hemorrhagic

fever (DHF) and dengue shock syndrome (DSS). Approximately 400 million people

are infected with DENV every year across approximately 100 countries in tropical

and subtropical areas, which leads to 500 thousand deaths annually. To date, there is

still no approved drugs or effective vaccines against four serotypes of DENV
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infection. Therefore, we aim to discover new drug target and develop platform to
screen antivirals from natural products and synthetic small molecules. In the present
study, we have established cell-based reporter system to measure DENV protease
and polymerase activity. Based on these reporter systems, we identified two
specific small molecules with anti-DENV activity by targeting viral protein. In
addition, we found that induction of cellular heme oxygenase-1 (HO-1) and
suppression of cyclooxygenase-2 (COX-2) can effectively inhibit DENV
replication. The HO-1 metabolite biliveredin targets DENV protease and induces
antiviral interferon responses. COX-2 metabolite prostaglandin E2 contributes to
viral replication by enhancement of viral polymerase activity. Both of cellular genes
can serve as potential drug targets. Finally, we identified compound L, a HO-1
inducer, and GS, a COX-2 inhibitor, as promising antivirals against DENV

infection in vitro and in DENV-infected ICR sucking mouse model.
keywords : Dengue virus, next generation sequencing, heme oxygenase-1,

cyclooxygenase-2, ICR dengue infected suckling mice

(% 33 =) Study of human antibodies bound to dengue virus particles with

different maturation status
The four serotypes of dengue virus (DENV) are the leading cause of mosquito-
borne viral disease in humans. The envelope (E) protein is the major target of
neutralizing (NT) antibody. The ectodomain of E protein contains 3 domains (DI,
DIl and DIII). Previous studies have reported several human monoclonal
antibodies (mAbs) recognizing either DIII, E-dimer epitope or quaternary

epitope are more potent neutralizing (NT) compared with those recognizing the
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fusion-loop (FL) of DII. During the maturation process of DENV particles, the
cleavage of precursor membrane (prM) protein by furin is insufficient, leading
to a mixture of mature, immature and partially immature particles in the culture
supernatants. We studied the relationships between epitope accessibility, binding
avidity and NT potency of different human mAbs on DENV particles with
differential maturation status. Using a capture-ELISA based-binding assay, the
maximum binding (Bmax) and dissociation constant (Kd) were determined. The
NT potency, accessibility and avidity were assessed by 1/FRNT50, Bmax and
1/Kd, respectively. Anti-DIII mAbs showed significantly lower Kd to mature
virions than anti-FL mAbs, suggesting the higher binding avidity on the
infectious virions may contribute to stronger NT activities of anti-DIIl mAbs
compared with anti-FL mAbs. These finding have implication for immunogen
design to induce more potent NT antibodies against DENV.

Keywords :Gender Analysis

(%33 ~) Novel Antiviral Drugs Development to Dengue Virus

Dengue has been recognized as the most important vector-borne human viral
disease. Currently, palliative care is current practice to care dengue patients and
vector control is the major preventive measure to contain dengue but the
effectiveness is not very significant. Therefore, alternative method to mitigate
the disease is to develop a potential anti-dengue drug to treat dengue. In addition,
a good animal model that can be useful for evaluation of the efficacy effect of
medical drugs for dengue treatment is needed. Although dengue disease
exclusively occurs in humans, a couple of feature can be reproduced in animal
models, such as animal model for dengue persistent viremia which can be a
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good tool to explore the efficacy of an anti-viral drug against dengue. The

following aims were proposed to achieve our goals:

Aim1l: Characterization of the immune factors which may help to prevent
dengue. In this aim, we focused on identifying high neutralizing and broad
capacity antibodies. Patient sera from convalescent stage were utilized to
identify and study the neutralizing antibody with dengue virus from infected

human hematopoietic stem cells.

Aim2: Therapeutic drug/agent development. In this study, we intend to screen
and isolate compounds that have the ability to reduce the infection rate of
dengue virus in humans. The compounds will be from extract of Chinese herb,
Antrodia cinnamomea. We evaluated the effect by analyzing the inhibition rate
of dengue replication in human hematopoietic stem cells with the isolated
compounds. In addition, the mode of action of inhibition by these compunds will

be investigated.

Aim3: Dengue infection/disease in humanized mice model. The humanized
mice model is established by transplantation with fresh human hematopoietic
stem cells. In this aim, we intend to use this model to explore the effect of the

anti-viral agents/compounds to prevented or inhibit dengue virus infection.

We identified compound C extracted from Antrodia cinnamomea could inhibit the

replication of dengue virus through the activation of innate immune response. In

addition, results of antibody neutralizing for dengue virions showed that the

immune recognition for dengue virion in vivo was different from that of virions in

vitro. High viral dengue virus in blood stream of established humanized mice could

be observed, suggesting that the humanized mouse model can be a tool for testing
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effectiveness of medical drug for dengue virus infection.
Keywords: Dengue vaccine, Dengue medical agent, humanized mice, innate

immune system.

(# 3+ 4 4 ) Virological Characterization and Molecular Epidemiology of

Dengue Virus Infection in Taiwan

Dengue virus (DENV) disease is the most prevalent arthropod-borne viral
infection of humans in tropical and subtropical countries worldwide. Around
2.5 billion people have been reported to live in dengue high risk regions.
Taiwan is located in southeastern coast of mainland China in the western
Pacific Ocean with a warm tropical and subtropical climate. The DENVs are
transmitted to humans through the bite of an infective female Aedes albopictus
and Aedes aegypti. According to Taiwan CDC, reports indicated that dengue
virus epidemics occurred annually in Taiwan in past decade, and the main
focus of activity has been in Tainan, Kaohsiung and Pintong. During 2014 to
2015, Taiwan has experienced its largest dengue virus (DENV) outbreak since
1981 the first introduction into the southern off-islet of Hsaio-Liu-Chu.
According to the surveillance conducted by Taiwan CDC, there were 15,732
reported DENV infections in 2014, and 43,522 reported DENV infections in
2015.

In order to improve the understanding of the pathogenesis and virological
characteristics of the epidemic DENV strain during 2014-2015 outbreak, we
have collaborated with Kaohsiung Medical University Chung-Ho Memorial
Hospital to collect plasma sample from dengue infected patients, and to conduct
home visits for convalescence phase patients. We’ve identified the serotype and

genotype of the DENV strains isolated from plasma samples, and analyzed the
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dissemination source via phylogenetic method. Otherwise, we’ve also used
ELISA to detect the anti-dengue antibody level in patient blood, and compared
the difference of humoral immunity between DENV-I and DENV-II infected
patient during acute and convalescence phase. The genotypic assay and
phylogenetic analysis results have shown that the DENV strain associated with
2014 outbreak is DENV-I Genotype-I and homologous with the isolate from
2013 Indonesia, and the strain associated with 2015 outbreak is belong to
DEN-II Cosmopolitan Genotype and homologous with the isolate from 2014
China. Furthermore, the results of anti-dengue antibody ELISA indicated that
the anti-dengue IgM and IgG serum level in the patients secondary infected with

DENV-I11 is specific higher than the patients secondary infected with DENV-I.
Keywords : Dengue - serotype ~ genotype ~ Kaohsiung ~ phylogenetic analysis,

humoral immunity, IgM, IgG

(% 33 ) Dengue fever mosquito research program

“Management of Sewage Systems” is the important index for the progress of
cities. In recent years, Kaohsiung City Government implements the construction
actively. In 2013, the completion rates of the management of sewage systems
have broken through 80%.In the past, the domestic wastewater vents in the ditch
behind the house, but now the laundry and oil wastes is confluent on the ditch
which causes the ditch not stenches anymore. However, the sewage of the ditch
in front/back of the house and the segregation of the rain water later, the ditch
environment will be more conductive to the growth of Aedes aegypti. During the

dry season, The Stagnant ditches become breeding sources of a hidden

38


http://terms.naer.edu.tw/detail/287608/?index=12
http://terms.naer.edu.tw/detail/1005851/?index=11

large-scale and it is also the major vector source of the extension for Dengue
fever epidemic.

To control the vector mosquitoes of breeding in the ditch, it used to use residual
spray. It not only causes the environmental burden but the huge cost of drugs
increase city expenses heavier. In 2013, Kaohsiung City Government uses all
kinds of innovative chemical, physical or the Biological Control Act to fix
vector mosquitoes of breeding for the segment of ditches proceeding grouping
experiment with bleach water, coarse salt, cream block, Cyclops and
anti-mosquito trench boards and physical, chemical and biological prevention.
From the experimental results, 4% saline water can dampen effectively the
growth of Aedes aegypti larvae and the effect can last up to 21 days.

In view of the dry season, under the ditches have a concave with stagnant
water causing vector mosquitoes breeding. Through the ditch cover, the effect of
throwing control agents is limited and it can't spread through water under the
ditches. To overcome the ditch structure in a dry season causing concave with
stagnant water under the ditches, the research was completed in phases by
following four tests. To prove the feasibility through innovative strategies and
experimental analysis and get the best interests between the cost and prevention
as the reference and the use for the prevention of Dengue fever in the future.

1. The validation test of seawater concentration gradient.
2. Seawater and water supplement with Bacillus thuringiensis and
organophosphate to test the validity period of valuation of prevention which

Is six different of components of solution experiments to eliminate larvaes.

The six kinds of solutions are salt water, water with organophosphate, water

with  Bacillus thuringiensis, seawater (30 psu), seawater with
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organophosphate and seawater with Bacillus thuringiensis. At first, we
experimented in the laboratory and then select the appropriate location to
proceed the test in the ditch.

3. Select the segment of ditches for vector mosquitoes of breeding proceeding
the introduction of seawater to prevent and control vector mosquitoes and
the validity of the experiment.

Select a high-risk area and the epidemic occurrence of the positive ditches to test

the controlling effect.

keywords : Dengue fever, sea water, Aedes aegypti, ditch

-

+ 3+ 3 -+ - ) Applications of ovi-trap and auto-dissemination of

pyriproxyfen to control cryptic source of dengue vectors

Dengue vector control is complicated by the difficulty in targeting both
larvae and adults. Juvenile larvae are distributed to diverse small habitats
including artificial and natural water containers while adult Aedes mosquitoes
are hard to trap due to their diurnal behavior, resting sites and biting patterns.
Other than source reduction, the current vector control strategy relies on the use
of chemical pesticides, which is highly likely to induce resistance among the
vector populations. Pyriproxyfen (PPF) is a conventional mosquito pupacide that
has a unique mode of action on mosquito’s juvenile hormone system, and there
is no record of insecticide resistance in mosquitoes to date. This study took
advantage of the character of Aedes mosquito oviposition behavior by exposing
the adult females to PPF at their resting sites to autodisseminate PPF to the

following breeding sources and eventually kill both larvae and pupae. In the
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laboratory tests, the ability of PPF particles to adhere to the tarsi and be carried
by mosquitoes was first confirmed by the use of luminous powder kit. In the
simulation of autodissemination effect, we used UPLS-MS-MS to quantify the
dosage of PPF carried by mosquitoes, and the inhibition of adult emergence
(IE%) were analyzed by bioassays. The results showed that female Ae. aegypti
could carry and spread 0.04 ~ 0.27ng of PPF to 25ml of water after being
exposed to 18.3 mg/m2 of active ingredient on filter paper for 1 hour. The IE%
was 90 = 0.73%. In the field trials, 5 Lis in 2 districts of Kaohsiung were chosen
for the study (4 experimental group and 1 control group). PPF-containing
containers were placed in 20 positions and another 100 sites were selected for
effect observation. After 1 month of study, 20% of the retrieved water samples
exhibited IE% > 50, and the concentration of PPF was 9.5 -10.83ng/L. Our
results have proved the feasibility of using PPF to reach to unknown breeding
sources and control cryptic Aedes populations. The methods derived from this
proposal project could be combined with the current “Integrated Vector
Management” interventions to help to combat dengue.

Keywords: Dengue, Pyriproxyfen, auto-dissemination, juvenile hormone

(3§ L - ) Spatial distribution, oviposition behavior and larval

breeding habitats of dengue vectors in southern Taiwan
Dengue has emerged as a worldwide problem only since the 1950s and the
global incidence of dengue has grown dramatically in recent decades. About half
of the world's population is now at risk. Since there are no specific medications

to treat a dengue infection, dengue prevention and control mainly depends on
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effective vector control measures. To successfully control of epidemic dengue
fever, it is necessary to understand the ecology of vector mosquitoes, including
the ovipisition behavior, distribution habitat etc. Aedes aegypti and Aedes
albopictus, two main dengue vectors in south Taiwan, are key factors of an
outbreak of dengue fever. The larvae of these two vectors were detected mainly
in water-filled containers. In recent years, both government and residents have
worked hard to removed all kinds of containers and eliminate source so that
female mosquitoes cannot easily find water-filled containers to lay eggs. Ae.
aegypti has therefore changed its larval breeding sites to alternative larval
habitats, i.e., drains, water-filled building sites, sewage pools and puddles of
water. It implies that current strategy for dengue prevention has changed the
ecology and habits of vector. Therefore it is necessary to investigate the spatial
distribution, oviposition behavior and larval breeding habitats of dengue
vectors in southern Taiwan. For the spatial distribution, more adult
dengue-vectors were caught outside of house and 5-floor apartment and first
floor of condominium. However, both adult vectors could be found above the
15-floor of condominium and 5-meter-tall tree. More Ae. aegypti adults were
caught around (inside or outside of) the building and only few were caught from
outdoor bushes or trees in the parks, and vice versa for Ae. albopictus. For
oviposition behavior, both vectors may lay eggs in outdoor and indoor, e.g.
living room, bedroom and Kitchen, breeding-sites. Ae. aegypti mostly laid the
eggs indoors, while Ae. albopictus laid the eggs outdoors. The eggs laid by Ae.
albopictus was more dispersed than that of Ae. aegypti. However, both vectors
spread out their eggs more in the large area than small area. All of these results
are useful for management of dengue vectors.
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Keywords: dengue fever, Aedes aegypti, Aedes albopictus, larval breeding sites,

spatial distribution, oviposition behavior

(# 3+ 4 -+ = )Establishment of the Wolbachia-based approaches for dengue

vector control
Taiwan located in Subtropics area which is the endemic zone for many disease
vectored by mosquito, such as dengue fever. Dengue is transmitted by several
species of mosquito within the genus Aedes, principally A. aegypti and A.
albopictus. Prevention thus depends on control of and protection from the bites
of the mosquito that transmits it. The previous method of controlling A.
aegypti is by eliminating its habitats. However, those control strategies were
thought not to be so effective. In addition, insecticide application also given the
concerns of negative health effects. Therefore, these projects aim to develop
non-chemical strategies for dengue vectors. Wolbachia is

a genus of bacteria which infects arthropod species and has been linked to viral

resistance in Drosophila melanogaster and mosquito species. Wolbachia is also

found to decrease the mosquito fecundity. Wolbachia strains that are able to

reduce dengue transmission include wAIllbB and wMelPop with Aedes aegypti

have been tested and released in several countries. In this project, we will make
use of the well-established Wolbachia strains and establish the standard protocol
in Taiwan both in the laboratory and field. We will bulid up a local Aedes
aegypti strain infected with Wolbachia and examine the effect on the life span
and susceptibility to dengue infection. In addition, we will collaborate with local

volunteer to perform the initial small scale release. The effect on the life span
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and susceptibility to dengue infection will be evaluated. In addition, we will
make use of unmanned aerial vehicles to give assistance for the breeding sites
detection and insecticide spray. In this project, we will only focus on the sites
where is not capable for the traditional human pray technique. The standard
operation procedures for the use of unmanned aerial vehicles in the breeding

sites detection and insecticide spray will be established.

(% 3+ 3 -+ = ) Dengue education and training program

Dengue Fever is a kind of Environmental Disease and Community Disease. If
we can reduce the dengue fever mosquito breeding sources effectively in the
communities, the effect on foreign dengue virus would decrease sharply. The
prevention works involves comprehensive and multi-dimensional realm.
Through this proposal, it not only monitors the density of vector mosquitoes and
their ecology but also decreases the epidemic risk effectively. Through the health
education and promotion of customization and electronization, it increases the
cognition of Dengue Fever for people in the high-risk area and changes their
behavior by the cognition. With the diversified health education and promotion,
the combination of environmental volunteers in each administrative district,
anti-mosquito volunteers and the community development associations to join in
the prevention work of Dengue Fever spontaneously and maintain their own
surroundings of the house. By the contract employee and the cultivation in the
proposal, we cultivate the seed teachers for the health education of Dengue
Fever in the community and the investigators of the density of vector
mosquitoes to enhance the mobility of epidemic prevention and the
implementation of public power. It not only slows down the spread and the
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outbreak of Dengue Fever but avoids Dengue Fever having the multi-year and
localizable prevalence to reach to lower the average fatalities of Dengue Fever

per year.

keywords : Dengue fever, Communicable disease, Vector mosquito,

Community mobilization, Health education and promotion

(334 L 1) Detection of dengue virus in blood products

There were 43,784 dengue fever cases in Taiwan in 2015, being the most
dengue fever cases reported in single year in the history. It is estimated that
50-85% dengue virus infections were asymptomatic infections. It is suggested
that these asymptomatic dengue virus-infected people contributed to dengue
virus transmission more than those who developed dengue fever. It is important
to understand whether dengue virus was presented in the blood samples from
donors in dengue fever endemic season in Taiwan, since many
transfusion-transmitted dengue fever cases and the presence of dengue virus
genome in blood samples from “healthy” donors had been reported (0.04-0.4%).
We plan to detect whether dengue virus presents in the blood samples from
donors by using NS1 rapid diagnostic kit and RT-PCR. Eight thousand blood
samples will be analyzed for the presence of dengue virus. Among these blood
samples, 4,000 samples were collected by Tainan blood center and another
4,000 samples were collected by Kaohsiung blood center, Taiwan Blood
Services Foundation, during September to November in 2015. We used both
the SD NS1 Combo rapid test and ELISA test to detect antigen and antibody,

and used real-time PCR to detect dengue virus. Totally we screened 6050
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samples for dengue infection from the blood donors of Kaohsiung and Tainan,
and we found one blood donor containing DENV-II. Plaque assay showed 50
pfu/ml. The dengue NS1 antigen rapid test (RDT) of this case was negative and
the antibody for dengue was also negative. All the other samples were NS1 RDT
negative. There were 8 samples containing both IgM and 1gG, and 4 samples
containing only IgM. But these antibody positive samples failed to be detected
dengue virus from the real-time RT-PCR. The confirmed dengue infection from
the blood donors was 0.17 %o in 2015. This is the first time we detected dengue
virus of blood donors in Taiwan. Whether the blood bank should screen the
dengue virus infection during the big dengue outbreak warranted more

consideration from this pilot study in Taiwan.

keywords : Dengue virus, transfusion-transmitted dengue fever, NS1, RT-PCR

(¥ & - ) Administrative and educational resources platform

(1). We helped appropriate budget of stage 1 and 2 to each PI. (2) Helped PlIs of
subproject 5 and 15 for application for changing the research aims. (3).
Organized the reports of every subprojects monthly and quarterly. (4). Hold the
progress reports for this CDFCR project (on 9.21.2015 and 12.25.2015) (5).
Hold the international symposium in Solomon Islands on 26 November 2015;

and discussed with WHO staff for the dengue control.
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(& g = ) Standard Laboratory of Arbovirus Infections

Dengue fever is caused by dengue virus infection and is the most important
vector-borne acute febrile illness in Taiwan and in the world. Early clinical

manifestation of dengue fever is indistinguishable from fever caused by the

infection of other arthropod-borne viruses (e.g. japanese encephalitis virus,

chikungunya virus and zika virus ) . Hence, correct diagnosis of dengue virus

infection is important for clinical management of the disease. Death from severe
dengue fever can be declined by early diagnosis of dengue virus infection. It’s
very similar between clinical symptoms and vectors of dengue, chikungunya,
zika virus infection. Because of similar clinical symptoms, antibody cross
reaction, that’s the reason why it’s difficult in diagnosis of arbovirus infection.
So Set up the standard operation procedure of how to identify arbovirus
infection in laboratory is very import part.

The major goal of this project is to set up a standard arbovirus infection
identification laboratory. We have set up standard operator procedure of
arbovirus, including dengue NS1 test, Real-Time RT PCR of dengue virus and
zika virus, anti-dengue virus antibody (IgM/G) test And our laboratory through
certification by Taiwan CDC and Taiwan Accreditation Foundation. We promote
this technology to other inspection agency, including National Referral Hospital
in Solomon Islands, Kaohsiung Municipal Min-Sheng Hospital, Kaohsiung
Municipal Hsaio-Kang Hospital.

There are 3894 dengue cases in 2015, 407 cases in 2016 which were checked by
the standard arbovirus infection identification laboratory. And there are 94
negative cases, 43 dengue serotype 1 cases, 442 dengue serotype 2 cases, 4
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dengue serotype 3 cases dengue NS1 positive retrospective analysis using
Real-Time RT PCR as gold standard. Unfortunately, we just finish 28.85
%(583/2021) in this retrospective analysis because of lacking manpower and

cost in this project.
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Device sensitivity and specificity: Numbers of samples tested for RDTs and ELISAs, to show serotype-specific as well as overall sensitivity and

specificity.

Assay type Rapid diagnostic test ELISA format assays

Manufacturer BioRad InBios Panbio sD BioRad InBios Panbio
DENV1 952% (40/42)  914%(32/35) 929%(39/42)  929%(39/42)  100.0% (45/45) 93.8%(30/32) 96.4% (53/55)
DENV2 76.9%(20126)  83.3%(5/6)  80.8%(21/26)  69.2%(18/26)  80.0%(12/15)  100.0%(6/6) 94.1% (16/17)
DENV3 85.7%(36/42)  87.5%(7/8)  T3.8%(31/42)  732%(30/41)  96.3%(26127)  100.0%(5/5) 89.7% (26/29)
DENV4 581%(25/43)  421%(8/19) 442%(19/43) 535%(23/43) 75.0%(27/36) 100.0%(6/6) 659% (29/44)

Overall sensitivity  79.1% (121/153) 76.5% (52/68) 71.9% (110/153) 72.4% (110/152) 89.4% (110/123) 95.9% (47/49) 85.5% (124/145)

Overall specifienty  100.0% (0/40)  97.4% (1/38)  93% (2/40) 100.0% (0/140)  97.4% (1/38) 100.0% (0/36) 95.0% (2/40)
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Biomarkers in Dengue
HC (n=15) Dengue

DF (n=65) DHF/DSS (n=46)
InflLmmation
CRP * 1.8 (23-6.1)* 18.7 (92-413) 21.0(64-414)
IP-10 0.2 (02-04) *** 28(1044) 36 (18-50) 1
IL-18 BP 5.8(43-83)°** 62.3 (364-97.0) 75.9 (52.8-906)
I-10*® 0.03 (0.02-0.2) 145.2 (19.5-390.9) 58.0 (19.5-3579)
CHIBL1 445 (358-613)° 61.6 (446-812) 57.3(40.3-783)
Complement System
C5a 18.5(13.8-22.1) *** 53.8 (33.9-628) 52.5 (35.3-674)
Factor D* 1.1(1.0-13)" 1.4(1.1-16) 13 (12-186)
Endothelium
Ang-1 449 .'J}O 53 6)* 32.2(25.6-439) 31.6 (223-47.0)
Ang-2 ( 1.7 (13-24) 2.1 (13-29)
sTie-1 10.5 (8.1-129) 96 (8.1-135)
sTie-2 7.3(55-89) 8.1 (6.0-99)
Angptl3 108.4 (823-1175) *** 164.0 (140.6-192.9) 1708 (146.5-196.3)
Angptl4 44.7 (30.2-909) 37.8 (29.3-563) 41.7 (33.6-642)
VEGF ® 0.2(02-03) 128.2 (48.8-2919) 124.3 (48.8-3215)
sFit-1® 39.1 (39.1-3435) 39.1(39.1-8633) 94.6 (39.1-1074)
sKDR 5.3(45-60)" 6.1 (55-7. 6.1 (55-7.1)
sEng 6.6 (5.7-84) ** 11.0(9.2-13.2) 12.8 (10.3-147) t
SICAM-1 169.3 (135.8-2873) *** 329.1 (284.1-467.1) 399.9 (323.0-539.0) 1t
Coagulation
Platelet factor 4 # 18.5 (156-27.1) 25.7(162-412) 23.8 (15.6-37.7)

Healthy controls (HC), Participants with dengue that did not develop complications (DF), partid pants with dengue that developed DHF/DSS (DHF/DSS).
Biomarker concentration in ng/mL unless otherwise indicated, * pg/mL, ® pg/mL.

*** p <0001 (HC vs. all dengue), ** p <001 (HC vs. all dengue), * p <0.05 (HC vs. all dengue).

t1 p<0.01 (DF vs. DHF/DSS), { p< 0.05 (DF vs. DHF [DSS).
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A F RS St R LR L FH R

Th
e

5. #HiE=t¥ * 2R (next generation sequencing @ NGS) & iE & 4 2
& 2 TR AP P L (nicro RNA > miRNA) 2 1% 5 X k& ¥ 4 &
Bz thme AFHR T AT B NGS 258% > TP EFT T AAFAL

AFIEpA UL LM o F AR T2 iR PF S AF R
RFE G o WY RS B DAL B L fup A Bk ik

17

B AT Z § ez F H o4 B A i e L e -

GFIE-VFIRBTRABRRLLFEFRFVRA R
P e BB AR T TR R e 2T - %r%w
(Sanofi-Pasteur)2b # §e/k 3% 7 4 &7 » & F BHL B4 65 Apd

it

=\
8

14
T

‘?2‘

N

ByE f}i‘]-‘k (chimeric yellow fever-dengue; CYD) = #% % v # £ 3] 30. 2%
ik (9. 2057 HILE E B4 ¥ 2 bt A FELH AR R
e 3HFE%KY 0 L5 56.560. 8%eniFE stk (35,042, 3% HivE &

S
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:)}%i % = 4] ) (Sabchareon, Wallace et al. 2012, Capeding, Tran et al.
2014, Villar, Dayan et al. 2015)° gt ¢t » @ * B 5 {8 eni%E sk » 4
RoARALGFEREER{F Y TG 35,5743 2hhikikoc sk o e LR
Apl iR REE A YT 474383W%mi£2%’5???i
e faE v (booster) % (Wilder-Smith 2014 ) - o e
Fydpd OYD Ao @288 - i3 »edfiy » FUETAGHRYE )?a-*}’é%b
Foor RELDFAAARM ORI c WRHAREAETHE AL FR
kA AR BHFed DFE L FHEESF L FERE > B ER
EMERLRTFRET AR ASR L TIUARRED R ERDEFL R

KD AL E L DS oo
(FE ) AEFE 2 MRS %

a7~ 1779 #d David Bylon A'fek § 7 Adg it o d 207 5l
NEUEE R B o BACH - s 2 B TEER R, S T g
v (1] e @*wﬁ%‘gé I S RAACY AT T SRR s
Benh o A g AIE o AT S AT RR 2 TR IS R g
FoAB AR T AEWEER LA LY 3N AL L AEAE
BRA LR A A I ¢ M ied A > FE RS d/ﬁ%’gd i
EgxF gt > J VP BFIR > a REFRRMETT F oo gﬁ%@:;[;gix v
AE 1234 £ A[2]c AFRAAEY - A HAMP A2 T
BipPEY A=A NELY 2 AkEE 0 FEL L BEE [ 4]
% % J4 (dengue virus, DENV) /B>t #p 4 f# (flaviviridae)w i+ %

, H

(flavivirus) - :),%4} FEAE 425 50nm > E_F F “L(enevelope))ﬁq
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Flie s - %% 11Kb + /] e %% pE+% e (single-strand positive-sense
RNA) » % 4 B % mre s > RNA Blwse p g3 - 5 % R v FF
(polyprotein) > EFBEALF A2 10 Ar i I Rehdy Fo 2P 2=
FHlE R0 W @ P B9 (capsid; C) » "(= ¥0) 3=+ (membrane; prM/M)
%39 (envelope; B) 5 & pmd chlgfpdd » AN ERRY bpa R
LmPe 2 FFl .t P Fips e i d o Feb- B ?Eéﬁ_}n 1o @
4% :NS1 ~ NS2A ~ NS2B ~ NS3 ~ NS4A ~ NS4B % NS5 P 5 254 dt v - ¥ 9 A
B R EXFNFORE c FEpA T Y Fa R
(Phagocytosis), iz /i &g £ i
(Vesicle-mediated fusion) ™ % # X B 4 ¥ % 5 ¥ * (Receptor-
mediated
endocytosis) B8 54 i& » w%e » 2 f4 RNA ¢ 42 5 2 woe )3 47
Wh+ RNA h Fllefom s 39 > 8- H A2 HA3 Ao 7 S Ripa §
FIRACHY BRARRIEIREA PRI 2wt LS
BT -3fmee(b, 6] FBEFIRDHEALY 2 ¥ 0 - L AHRTF
oA auxdemea s 35T AP B B RIC ek 0 B 2 A 30A
A LAP AR F 4 A ARY > VARG RREE 5§07 NS] e 2
2opma o (viremia) enF E 8 o EFE MY o FEET > BieG 2 :Ff:
FERBFEFR DA I AR L 0 R BEHPFRD G e FRT
b MR T bR o s w W[, 8] HRA K RENR 2L
Mg 7 o 5 A H 5';%%\5 -‘Iliiitﬁ"—ii [ x DA }% ’ -‘Iﬁaitﬁ—iiﬁ#’iﬂ{p T 3, {7 D

B

IR E Rk A FIPEFH LG FREET DR FF LA o

2 I% E‘ﬁ@j‘}, °
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FHET FERET hL R FF
AELFPAAME G REEY PR b F Y P E S A S D
REF > v Pt EEREIB-do a2 RS2 S EI S E R

w1 T R o 2 AUE R R A MY B PlIRE 2 op S il o 3
EAPEY - 51 Eéiij‘&{— SARF O Pl E HE G P - R 0 iR
FRFFEFDIRIA RS FMOEL N A EER PR LT
PER SRR H AT AT ARSI b R LG T RR
s FoRer FAanE sl —h A PR R LA o AR A EE AT it
318 3-5 % iR[1¥ DENV IgM 448 » vt 48 Aw ¥ 7 354 30-60 ~ (DENV IgG
Al 10-14 = MR FF R L) 47 %5 £ £ > DENV [ghl &) smpF vt
AR A kR P RS I Foa (g0 Fll g AR B AT 12 X B
Ep AL (Fig 1) o133 > Gy & B8 F ~ 9 2004 % -
% DENV IgM R D152 F & ol ¥ A FRES > FREE 3-5

AL AR 0 A INA € MBI & o .03k B Dengue IgM ¥ # 42 %
BEHOYPMREAEFLA > A [g6 PHURERF AT R FTERFIFL /S
(Fig.1 ) -

Dengue Duo Detecting all stages

Detecting NS1T Ag Detecting NS1T Ag

———— S ————
Primary Infection Secondary
Infectiog
;‘.’ B - (1 ot
@ - »
— ™ »
e . -
@ . .
S . .
.- . .
- S :
- L
o e .
= ¢ .
b=3 . .
= . « NF1 Ag
= -
- .
-
H igMm
Onset of symptoms Onset of symptoms

Figure 1. 452 E AR FELH3 LY 196 2 Igh g & )
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BRCEFLRBFLE GRLPRY TR ERN OB AR LS
Bl o b ok - R B - B Rt a A S o Fi e
fime o AT PR BB E ¥ e ik BT @ - BT iAl > R
EH-FIRRAATAFRE BE-HEF -~ EBR Yok PTG &
B %~ SRS Al BT L B R o KA e 2 b A E AT

—*

4£’ﬁ%¢A—§?¥ B A tugiome it L2515
’?é']%éé: = E T 2 AEG #ﬁ;ﬂ?ﬁﬁﬁj{ffm’?é P RERT ARSAY XA E L
=g Jf: fmFe ko Bt I Ed £ B et oNS-1 £ 48 W] @ & BALB/c By lw et (F
Bok e NS-1) > G h¥EAY AFAE > Hiwme sk 40 A&
#end & A% %9 3 jcps (TK, thymidine kinase) 2 =¢ & wiv4 - § whed BEFL
i # 4 p= (IGPRT, hypoxanthine-guanine phospho ribosyltransferase)
m AR wmre? 73 TK 2 HGPRT A 5% » e E Bwiethp & 6 £~ TK %
HGPRT = f% % chz8 7] ,T.%F’ MRS R BT 0 2 (88— et A 4
[9, 10]-
TER 1
éﬁkﬁﬁiﬁ-#ﬁ MAE R AR A B T A AE E e o
FRERREARDILE L YT AR ME 2 p S iR AP
f%%ﬁ“brpmﬁﬁ’pﬁiﬁ*RMW@mW“ﬁﬂ ¥
(NS3 Sk phd-o pv R & NSZBafps kiE it » 4w (T cgg W ae o
& Frimayanti(2011) % * e 3 % 3R > & § *% ¥ /= # (Zingiberaceae)
- f8 4 #-[f17,4 4 v & (Boesenbergiarotunda » X B~di¢h— ff = 4 0 7
Frdl % = & Al E &+ B9 pF(serine protease) s iy - H T fe il chig

L7 L T gl § 2 AlF E A NS2B o NS3 Sk veph fovi s chE 42 o ipit
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Felll™ B & X2 1Eh i A SaF Sk fe MR /A 9 pF20k
it [11] - pavgeihe B a4t NS2B 2 NS3 % & 4 4 WohE &
TR RISREFARDES S AFEEY o

24 4 7 (Antrodia camphorata)> & M2 44 ~THG ~TAprF T &
W AP R 2RI A R RS R A BT
FNE A RE RGN R ABARDITERE L F A2 A
(Cinnamomum kanehirae) * » ¥ - &2 L F- c#Rh xS HE g
LHITEFHR 2 HIH 7= BT &P (triterpenoids) ~ 7 pEHE
(polysaccharides » 4= 8-D-% & &) » Hﬁifq*(adenosine) sad F e
% Brirdgpe) ~ 0 F(7 LA IY )~ A&LF it fE % (superoxide
dismutase, SOD) ~ A& ~ % (4r @ 45 ~ B~ 45) ~ 18 ~ FfFAE 2 0 BAE
T4 F(4c antodia acid)# » & 5 B #2x > @ 4 ~ LR LR 0 ip
R HLIH 0 fe kX %flié_a‘%ﬁﬁ:)]% TR BREMMA R 2 G ARG e
T oqm W4 2R/ FIFHOFZIPPFRET 2 B EF B BS ok =8
FAARY S FRMMAFEFRG AAASSEY > LAY Y R EER
REEZ fagt g4 AP A dp 5 F %P4 ¢ Compound B % 7 #0
S R s T W R E § A 40F% > @ Compound C (fig. 2)
sopodE KehH (12, 13] - HF e 2RI Y

-

(polysaccharides) % 3 #7#] B 3]*%:L 5 # (hepatitis Bvirus) a4 [14]
= i SN PR 1 B _ﬂ.}r\ﬁ-& Pansikinkae @ /}g‘“%ﬁ-}ﬁﬁfﬂ;}":

AT G et AT

i&v
3
fiﬂ
ppas)

g E BT T SR I E 4 el
B Q¥ g o Tt g
AREY g iR S A FIA AR A TV R p A o
BR - FLART LRGBS AR FRMNOIE L F

\.‘

FHESHET A g lizwe T L FE BS

‘?h‘v

o
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Figure 2. Compound A 45
B4R

PEAEP B A M RS R B LA LR
Tav i op B PR EMOE R S A L AR R B e
NOD. CB17-Prkdcscid/NcrCrl, NOD/SCID -] B o & ¥ A Fld# 78 -] B ehpljivie
e P w e g NP L T-Bfe NK % 9 NOD-scid IL2R ¢ nul I,
NSG /| & o o] R7 B R AX A 8% i e & B D34+ 4 475 Spit bm
e TPV OUEpE wie h] BN B T e 2 A REan ke k3L 2 g
*ORAT R R IROR I Al R A S R g T fon 1 dnjp B
Lol Adpmre b RPN P B Ry B RO BEMBE RS F R
FI I G A A AT L - BA L SRR R ] B o
LA R B X IEEpA PR G RO LR R AT
FLALREGDEEHA 0 S ARG T UL FP AR T Rk T R
[15] » $iF > § A5 4 1417 4 47 (D345 4Bl #z >t NSG /| B 971 = g 4

AT A[16, 17] Sl AHA M R Fips

k. Sﬁyﬁﬁi%%iiﬁiﬁﬁkémﬁﬁﬁbﬁ
£ B i, w5 (World Health Organization, WHO) =+ 2013 # ¥ fi & &
@%ﬁéFﬁiﬁ%@4%’”ﬁé*4ﬁﬁﬁ%%%§ i A
25 Bz A BRFIEHTE IR A CEBES

=
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=

i

Eos
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ff? éﬁ'bi% r]%(1) r';%é'#" %’—&%i ’kﬁ%iﬁ"ff\f»%%’%zﬁ’ﬁ
G FELA B 2 sadx (Aedes aegypti) % v susaix (Aedes albopictus) 2. 4
LA RS A gt BEE LT 0 SBFERATEFENTE
533 871 % FRd g gFE A

BrARSTE e T FE BRI ALRPRENEFL B0 B2 RE LR
1B HrBELZL (2,3

%&@&ww £ B E R FE R

72014 & 5 RORE < R I A5 1345 5 4 CDC st 2014
ERF 5 TRFEARL L E 0] 0 &35 154092 bk 2 %2 240 e
B B
%o H? 15043 &) (£ 95%) # 24 X B Fopeh 52014 E 80 1 pen

FRAEBEE FOMEFEFRERFIL S A 2 RERDF R F =+ 26 4
7= 206 A X G odm FRAAIFNWFER AT OPED SR FE

AP TN AFLDOTHAETEAS RN RINAHELHLLE LS - JF
1@)’%* (DENV-1) = 134538 3 7 7 4p 01 223 T & 2010-2012 = 3] 7 & #
¥ Agz# %on 7 (DENV-1,-2-3 and-4) « P # #3553 % & #1007 3) W] e
# (shift) 2 S A FaR A FH o d WF L HpE g 418 LH
#HF 7 E Fop4 s (Aedes mosquitoes) T £2 4 0 Ft F E Hein (74
srischdp e L AP - 2014 E:08 P L ELAR B AEF B R HRE TR

WOREMRFRER 3 26 42 5296 4K oo 58 CDC ehit FA
BRFRELUEERR A F RGN PP FRF LIy
BR A A Beftes A FE e F o AP ES IR 2014 & FE AORY
ARBTRF R T RS EFE T 2015 £ B E BT AR 0 - 3 G4
Wi e 45 2010-2013 & § 22 R in 7 e0F E AN o b R d e pod

EZEAFDAFHE R v UFH 305 A ,im)}%%mﬁ;’ﬁ LB IR E ED

66



LR fe g R IR bR O R A 2 DR R T RE
WELRAFERLE O L R BRHP TG T AV AT L ARS
A B TR ehi e A e

G R ﬁ;é.%gr_l & sk - 1@ 4 o5 o (arthoborne disease) » » £2 f F £
& e FIR @ 4 g5 (re-emrging disease)z - (4) 0 FE A& F T % 5 23k
FFZLEFIFE P OFRERE- FRRRE F F LT 95 22+

X}

fend v (27 40%)E AT E PR G RN P H P F 70%F ot I
PR ODHeD A FRFRBEF CELE . FIRIFHEIPR RS
B g EopA L heralAe s A E %iﬁ%ﬂéﬁa:@gﬁﬁi,?w&;J

RILad A SALE B - v 2 v 2w Al A o TR

=
kol
fak
i

=3
¥
ey

17 PR eny £t B A2 5% 7L R

?x
|
=
T,
_]‘
(1Y)
A
—~
\l
83

PR B 4 2 s (WHO) 7 2 i eh A7 0 1998 T 2012 & ¥ » T30k
EPFINTI-RAARFEIRE R LR 9T L FPR L EFER
&%@ﬁ&iﬁ%ﬁ1i%mﬁi?]L%O%ﬁwﬁﬁﬁﬁﬁmwwoﬁiﬁ
(Dengue fever, DF) & % = #fi2 €@ %> 1 & 44 *g TP OEE pA T
ﬁ&ﬁa@%ﬁ%%@%ﬁfﬁ BB A& 552 srix(Aedes aegypti)
frd ssaix (Aedes albopictus) - 3 2 sadx i i i ® pFsie > 1L & BRG 2
TRFEFO FRIM P g E 0 2500 RN B IR K TR R L
(4,10) - B A mEFIBT RN c BB FEL BB LSATRLT
F(B)IF L3 DY Foe 0 M2 pER S G R RIDT B 2 AR A BB
I EFF S NG R R F R n A M (11)  RiEL 25 & FEAA T

N

AT TR A R TR 2 GEE R bl A R DR E A

o

#. (Dengue haemorrhagic fever, DHF ) % 24 » % % T blfics PB4 o 2 R G
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2 2 (WHO) 325 2 2 # 248 &9 o Js (Neglected tropica; disease, NTD)
- (12) BT B R 0 5B R s E RS B {5 SR R
BE2mRird Al T A AN A RSSO BET BEENED A

B A T B A > L2 T PP REE e fH BT e P AT RS AR

BHEOZEBRIFRILLEFAIORET LR kg A RS T F
AR L R R A I RN - LFE pE N R AR udE R

R A AR TR 0 B A Bod g SRR (18, 14) - R AR E HIF TR

B S RS54 1015419311042 £ IR 2 b2 B E BT
@ ks dn 0 1981 & B IR R ¥ X Hupd ¥ S 3250 7 (15) - 1987
BAABZ B2 REFEHABEIS- WGz SFIHBE S 7

{71988 £~1989 # Fid 2 BRAS BREFFALARE F- A2 CHKEE
;%fw,;‘ai N Alw (751991 & ~ 1994 & % 2001 &3t 5 & BkB B 222k
B B IS B E A2 £ 8 1(16) -

KEERBARFTNZ BN ER - SBB RRERZFIRING 8
SHRp B o LSS AR RS BAEE K B R R §
R~ R~ B Rd Iy~ 34 ~4%3 ~fmag $(13,14,17)  Flit s » 48 % o
AR B R TR FAFLRET FHFANLINGE D AR

Hr s 5 Rt 15~500% ¢ Flut o HHE o B E Bup A ol Al e A

FlA e R AT EL T FF R P FAFE AR 0 Ffﬁu? foig > i
REE A ALY E S OlH o S R AR R U L A
4 o

k3 -‘Iﬁi % ’ﬁ WA s > F s AT SR S F AR
3 ’ T E AR H P ps 4 (positive-strand RNA
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virus) o F E 4 AT 2L N5 11 kbps > H S5 G cap B0 a A
polyA & 2] > » H A T4 ¥ 7 3 — i open reading frame (ORF) > * # ru &)
SRR T R kY FoORF A 0 63 3 - B 533
=2t i & % ¢ (untranslated region, UTR) » & B & 7] & a0 B 5
5’-cap-UTR-AUG-C-prM-NS1- NS2A-NS2B-NS3-NS4A-NS4B-NS5-UTR-3"(17,
18) o &34 ke § E 39 F (polyprotein) ¥ 7 3000 M refkph > ‘Gd 8 %
0 PR B L A b AL, 20) 0 FE pd e o
7 1 # 39 F(Capsid protein, C) » %3+ % (Membrane protein, M)% ¢+ & %3
8 J (Envelope protein, E) » # 3+ F & e m% 36 F i (nucleocapsid):h
&AL Bt i A md Pt RNA AT o e T2 3% 2 Np &
7 nuclear localization sequence (NLS) & 71 » F]p* 5 # & 3-9 Fic & » 75 1L dw#e
Prenpiic R > B2 B HAfc? ShNRNP v Tl s o 70 FE A4
W-d-v & (Membrane protein, M)E_d = 2 B9 3-0 B (prM) g d HF R L &
(furin)*>» 227~ + £ 5 82 39 T S HFAIEDE S BH o 7 AT
B (prM) £ “b 257 3- 1 (E) € 25 = heterodimer » 3 ﬁ,:fﬁsi MRt dm e o
Faimr » g omd 1 wie ps > G4 R A2 R (furin)*> 211525 2 pr-peptide
2 M 35 F o prpeptide § A& x| bmre ¢ > M Fv FRIZ R & EE Fpd 3
et (21 FE B EHFD T LK 5 60kDa s ApaE Ayt B & B
v A o M v ‘gfr? A % = % B (domain 1-111) : domain NI § # & 1 4 e

< EyFaAp b0 domain I Ry ST s e 4w Beihgk £ @ domain |
RIS Fd E oo JFengif o pd skt chg oden Y trimer 602 30
TR ERRYEFAXSEREL OV Awe Log B fﬁﬁ—a—é P LR R g
fR & o IEGRE SRR i A B R (22) -

FEop& 2 2Rt 39 (Nonstructural protein, NS)& 4 - 48 @ NS1
NS2A ~ NS2B ~ NS3 ~ NS4A ~ NS4B %2 NS5 - Nonstructural proteinl (NS1) #_-
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fapEde B Hg AR 7L B AE L (highly conserved sequence) » H ¥
¢ 3£ 12 B2 Tt ecysteine 73 £ 12 2 1-3 B N-linked p& - & 7[(23)°— 4@ 3 >
NSL F-v F¥ ML ® A 5 A A > - L 2R L w3 % 6 ¢h mNS1
30 OF 5 ¥ - Bl aAA D me e SNSL v o G fLE e e Y o
SNS1 ¢ M chs e I imre > (e dx 3+ w2 B 2 € #-SNS1 F-v A3 (24) -
FRAEEHEFFONSL 6 T EA% G2 A2 anti-NSL Fodf > & 2 & it 4 8
fohF s (25,26)°NS3 3% F a2 ¥- ~chgd pmd 35 o423 25570
B AEAZ| G AIMs i fopms P9 57 8 RIETE NS v T2 & 5 4
¢ RNA A FI8AF g3 24 o NS3 36 HEF = Batil » #45 1 v fis
(protease)~¥% >z f= (helicase) 2 RNA = gip& = 14 f= (triphosphates activitase)(27)-
NS5 3¢ F ~ ] ¥ 103kDa - 1 & # i #F i fp+ PR AT M 25 - B
# it > RNA % #f 1+ RNA % £ % (RNA-dependent RNA polymerase) 2 = 2k 4 #5
fi¥ (methyltransferase)(28) - # i a2l izt B9 7 NS2A, ~ NS2B ~ NS4A 12 2
NS4B -9 2 & L4 cofactor & coenzyme 74 ¢ » S22 54 3o F7 3 -
RS F A mA FE R EAR -
@iﬁﬁzmé&ﬁ%%ﬁﬁﬁ@%ﬁ%éifﬁﬁ@—ﬁ@%ﬁﬁ°@

Ll

K is ke y }Ip W AE ke a2t

Ex
4y
\v

=5

%
(-8
¥\
o3
3
I

3k
=

e
%4—

s

£
F
wﬂ’ﬁiﬁﬁ?éijMWTﬁgﬁﬁﬁi@W@ T—A’%ﬁéﬁfﬁ

S E R RS EFEE S
WHEEF L ARE > B PRI R

A g e KB (A% Al 0¥ & #(dengue fever; DF)#-¢ BEIRT 7]
Tesb R 2 AR AR G F R R A BT A XTI o AR

34 2 FHEW LAIF/HEE AT o HALRY FoRAFR LS HF L
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TEH o BB EHCl PEL 12 T TR G R RS TR A o
I BB ENREMN L §EEFE SRR (2 B CMEF
PR ~FR AR RR g om AR S o #r3) ¥4 # (breakbone fever) 2 £
PR T AF BB DRA B K) e RN 4T 20 RGP AL
o A SR e B0 HITLIRTF o FLRBR g AL ANPEL 02 5 A H

Bine Lh M ERERY > RMAE AT 0 SR R IR Y WP A
2 kY oz dl w2 A (8)°(B)E £ 15 #(dengue hemorrhagic fever, DHF)

21 % 3 ks i ¥ (dengue shock syndrome, DSS): & A 2R ERAEE T
w2 FE AR LIRS T TS & g iie g % (antibody

dependent enhacement, ADE) 3 142 & i i & 1 (4, 8) 2+ b > F E 4 R % >

L3

TRRAPR A EREE ML AT AR GHEEGHA DM T
R s w kA ey o T2 RPN L R R o R e BT LA
Ik o JAER T A B AT BB 22K B 2011-2014 thF E Ak A 4 %
» 1.83%, 5.91%, 5.71% ¢ 0.88% - 134p& } 4 e ch ¥ & - DHF 1 & chiF
Hei 3-7 % cngF 8% tw > xo] 4F KT (thrombocytopenia, PLT<100,000
per mm3)fe i a Ik ﬁ*ﬁmiﬁu % (haematocrit increased by 20%) » o i 4 se3t inlg
FETOFEINLB/FE R EGREEIR RS BER ISR Y 02 Z A
ﬁﬁiﬁﬁxiﬁ@%ﬁﬁﬁwﬁﬁ&on{fﬁ%%i%g;@}&ﬂ#ﬁ
KRBT GE S PR R Y PR RIFPEELERS DR E(8)
TEKE ﬁﬁﬁ*bf%4W“wﬂﬁi%ﬂﬁ@’ﬂ*%kﬁgﬁﬁﬁiy
LARAFRFAPIFESFTE N BT RETEARS RBPE IR

pﬁﬁwA;iﬁgﬁﬁwxﬁiﬁﬁ%@%%Wﬁlﬁﬂmmwaﬁﬁﬂ
3l (genotype) - x A FT > & 0¥ J1* RT-PCR 2 Real-time PCR % 3 g+ f&
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i Al & NSL A Fen® R FF FE » RHERIES B viiie ,ﬂ](l? 18) -
5+ 2 717 (genotype) sng % * chE_E (Env W k-5 AT TR 17
RT-PCR 124 % e5| 3+ i tg3% A F1 2 £ B 1% 3 (VB4 45 R 2| #7 vt — B4
F1A1(29) o B W A P AT R A E A DA R AATFE 0 A - AR F]E
AT IR R A EF 0=t 4L F]1 3] (subgenotype) & _fk F]1# (cluster)(17, 18) o %1
VfRRE 2 BBl e ko M s & g fd(quasispecies) s o0 B oA
g o 2K F] 2 A (Next Generation Sequencing, NGS) 3= ;¢ j&_RT-PCR 3
fgens AT FE Y KB N L5 L &xSupa 2455 £ (30) -
LagenE P B R % EBV pd KR R4 o B w0 it A
immortalization > £ 1 * @ﬁﬁﬁ% % (serial dilution)#* 3] single clone % & # H
k¥t - EB 75 4 (Epstein-Barr virus, EBV) i+ £ #1427 s 4 % v 3] (herpesvirus
family, type IV) » # 2L Fl2 £ & % & =448 (nucleocapsid) # - g4 *h it p
F—v B gp350/220 ¢ S &£ 3| Bwmre st CR2 X f8:&m g 4 B w?2(31) - 4 EB
E B AR o g p F s FRERRES B w2 LR A
P4 apd e § EBV B % B e is 0 EB 53 fiwie f Rl § T RAERE 4
ik i 0 EBV 0 DNA ¢ 2] = 3%k (episome) » ¥ 4F 4% » B im¥e et & 48 DNA

¢

\

J9

P YA Bme X 3352 5 i ’(immortalization)(32) o — #5335 0 ik

=

A iy ez R B dofz (Resting memory B cells)¥_EB :;};3:?; HeR A 3 B o
G ¥ AP o EF B Bwer? 74 1~50 B % 1) EB A B % heh B lw
%o BBERERPBMEY > R 210 Bpd b FEMARN K 1R
50 Fler EBop# afg i B liwmfe poa& 2 48 T e R i Bk (latent infection) » §7
FHELAMOPUAAFEUD ¢ PAFM - AT L LR P PG jEd EB
FRAECRAETE BRI AR L R B v o jEd EB s ¢ B

’f‘

fmPz 2 7 it (immortalization) & 2= = LCL ‘w2 x(lymphoblastoid cell line,
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LCL) o LCL ¥ m 4 * &+ £¥ 23 "T4ehA 4 4 45 5 tyd  (human
monoclonal antibody, hMAD) » r2 3% & 18 Ferm 3~ inf 2 iR 2 & Bfp 4 PR

G#Ft) WESGR-KERI AR HFERpHBFATTE
FEBRANNGET AL > RPN ¢ 5 AT B 4

FAENF - FRRRZ FERCEI2REHLEFRBH > FLHL

L & E'L/»,’%%%'ﬁé‘i%ﬁvr%'%ﬁu?ﬂ%y

SRR A 0 B FORHRT T R A ME RROREES B kD

FlEE éﬂﬁaiﬁ'—x&i’lé 22 103 &£ 11 1 A BB AT 6 RS EE K T

% LR AL T 15-30psu GE R T A 3 ) PEN R MTAE S B o ¥ B e E

FREATT FEsk > SAHFAI] 0B L7 aiF- 73 4 paix

Hp o ERAFELRE TR 2 FERAERCAFLZBRAD R

(F#FFL- )R F TR Ao P FAGRTE 1 S iR R
saix ¥ 4k

(1) &R 4 iy

BREMAET T ERAERBL B AT REFBL B ISFKK
GrrE oL BEFEPRIMNBLAHRRE ED EBHIZHEF
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Y TEY LAERRGEHKE T > NEp AR EC 2 TR IREBL
T oiE 2 d u(x})’fh% BHREZZER VB RAGE Pl’iz?rirr'?ﬁ

Tr L fRARP PR TR AR o
(2 FIRRSFR G R
a. 2IFHFREBCIrAHBREP E KL

.%T]‘:/R_ leﬂ’\%ﬁ‘ EE.»],._%TJFJ ﬁé—x’i‘i&m/\ ‘_"}7|¢), ’“ﬂ:&'g%f [}%mr\
%&, ’ %’?J’ —ﬁ E;’.';’é‘ miiﬁ—%% &%&flg‘#‘f?ﬁmq% li;iig}\::ﬁﬁ‘iﬁ aul}%
TEBE R T T RA CFER P ARL T RE S B DR
%%%%%%@iﬁ%oﬁ%2M8ﬁ¢”ﬁ*’£ﬁ$21%44-5ﬁ
FenA o g ARERA G BT 100 F AT o3ty 109 BRI RS 33 R
AT ARBRARA SRS P RBERRILG AT VI B RE LS

g
bl

{3 fd G Poirhk Fipgmite gaadmas g B
TR e HEEFRAT FIEA T R BREFICRP * 3 52 sadxdl /i
E A RREFEIRE T AT B4 m L &2 (Githeko et al. 2000,
BIE ~RIY2 ~FRTEFRE ~FRH S 404 2008) £ 48p 5 v
$ B2 sk 2 s oMl R i S E R BASRE DS T 0 4 HR4L 0 2
* F LB (Wu et al. 2009) » pt#h > B R B pic s & ohd Mamdr > @ 4%
TR PO Ay a0 & Avig a2 g L pE g 255,000 A R R 2
200 A= 5 AT E RS F 030 5B H ~ ok 2 T (Josseran
et al. 2006, Huang et al. 2009) -

b. HER* L EHRAREIRE RS FF B HET B
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CERARERLET R EE 2N TAHK T G seh? R o (e
o HPTM’% SRR RAD T RCUHIB T RAH 5T FIREY G
FREPp G g o XY BENRAR S ERE i h o RERP
FraEL e #dixhe KA T REAIRER 4 BF T AR A e
FABAARAR FEN (BEF 2007 AL FE
Bk 2B OIS B2 aEa AT Mo B A axd R A F TG 4 B g
FooopAAVEE 2 SUE R RIAI FIRBTT §F L 5 0 SEIER R

ig&#oiﬁgagﬁﬁﬁk&z@\ﬁﬁﬁ}&&ﬁzﬁ‘ﬁﬁ%%

Nam.

i

TEAREF T EHR fkﬁviﬁﬁri AYR o SEAR R EF RS
LA mi\im—} oo ¥ — 7 ’ ﬁ@E?Kﬁ Lk s o ARY 'T?‘:'t}—f’ ENER
FPRrEREHK2E - g R e FRTEEY £ 5 Y -

IxAF2 R PRFEIRAYEr BPRAY > LR NREFE - F 2 RF
hELRIFPIE S - Rﬁ?*WH%T‘%%ﬁ%ﬂ
C. 2FPind 2 BirdIBR® R o ni vk 8 R AR

BB end Pped v b R NERBEAT A RALH
ﬁBﬁN?W”%i’ﬁm5‘i?ﬁ EREITNL HFEs 0 ek i
Bl o Y R4 R RS AR (Pacillus thuringiensis var.
israelensis) kB isixH LR FL - B wF L A%t FHE7 £
FHEPAACERSY A NEDFFI A AR BRI SIE
(Bacillus thuringiensis subspecies israelensis, Bti) © ##EF L 7
ik&ié%v@‘ﬁ;ﬁ%ﬁ%4§}$151ﬁi (Fillinger et al. 2003, Fillinger and
Lindsay 2006) o #& 4 % F/d > e 2 - BB 4 R H P45 1 oA
MAG PN FFITARTIAD A NI E o Brf BB S E NI R
s T E* FIRF AL - 12 (WHO 1999) o i * Bt &2 ixH
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ZHp B A O HER AT ¢4 A APE T AFRET G T
g 22 ¢ A2 #H (Klowden et al. 1983, Becking and Chen 1998,
Mulla et al. 2003) > P = ¢ 3 B it ¥ p 428 (Mukabana et al. 2006,
Vanek et al. 2006, Majambere et al. 2007) AR 7R B4z F ¢ 4
»EH PP KRBT AR A DREARP AR E R AE
(Maheu-Giroux and Castro 2014) o gt ¢ » A PSPl A F

N T I B A RERE S

B AER KR s A - BAFTOA B I o HER S S feD
RgfrfFid s o L2 kA48 wRss it (Daniels 1901, Hurlbut 1938) -
PEFE G2 HALL G TEFW AR &R PR% > BEHTH
Zopaxent B R 919%~100% > @ kA 3k P aEEFG
TEMARGTE O RBFE AL RE R G gk ARG 1T% o 489 =
Fe S o b B P Y GRR T UFHRICATRY L 5 X
Bir BB HRAEEMT 909% o Xixp AL %1 75, 6% (Riviere et al.
1987) o iR en®F b R T 7 IR R G R R A RS
(Brown et al. 1991) - &2 R B 2o FFES%Y > Uike 5 F 4 healy
PRk BRI ET
a)c Akm NP o5k T - Bkt (Kay et al. 2002, Kay and
Nam 2005, Nam et al. 2005a) - ¢ ** e & &4 i+ 44 (habitat) 4v

£
Kx:t

MR e Mok aE3E (Marten 1990b,

5=
Rt

4 8 (niche) BixBenZF 4 b 4ps € F) 3 N folF oh e 2 B30 G
F %L L (Torres-Estrada et al. 2001, Nam et al. 2005b) - P #
e 15 B 48 BRI AT REPM EERERTR 0 BRH
%5 FEA R Behmmir S E R A Pl F E Sk 2

saixfrd MBix  BIER A R I E o T A ENORN - ¥ SuT T %
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295 20 B oo WekEsks 5020 Rt ey aR4E (Marten and Reid
200) e A PR MFenp a3 2R H v B - B3 A7 44
B S PP AR P EG

By ot d o XHGEFEY KT
(Williamson 1983) o & * § ¥ ¢ &R 3 AHEEF KL L > » 2 €774
B ARE A P R TR o g R AR e 10 & e

e O S LA L

Tl s AEEAE A 3 R

s 32 o PR A=, s
ERFRE T & YR BT

EIE A prixens st FRARS WA E E BB RS F RIRE 0 S %#B
£% 150 - 500 B - £ F~FoitFd Flee K hagiey
&K B LBRFEK AW N o
(B) #F L AP P ML 2 % JREFT

AT REE N /ﬁaﬁq—}‘fmm Tﬁ_“f I R AR SR 0 el g
SR BT A > 28 L5 P P1E 5 (2-[1-methyl-2-(4-phen-oxyphenoxy)
ethoxy]) ehf Fa - FRITHF A% E5 > BHRHFNE H - 52 &3
SHFF o USROG T o3 ded s (FAO 1999) - 15§ %
Pk W oF R F gk kel 0 LR RS 4 3 B F gk
SHEE > PHE SR SR AL ANY 3 TER S X7 S RET
e 0 R B el s B A R x A B2 7% (Dhadialla et
al. 1998) /L § b * g E Bopsir s fais » Erali BB
kAR AU B w A F B E (Lee et al. 2005,
Sihuincha et al. 2005, Vythilingam et al. 2005, Nauen 2007, Ritchie
et al. 2013, Suman et al. 2013) -

1994 & 3 2009 & B B> § Bfefofy 07§ A 8 5 42 B4 2 prix

RN VE IS p?a“; R T Bt S I SEETE N R
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m drdldx B 5 33 i anst e ([toh et al. 1994, Dell Chism and Apperson
2003, Sihuincha et al. 2005, Devine et al. 2009, Gaugler et al. 2012)
bR ARGORAEFISFTY  BERF XBRE 2 AP PR bR

P I H SEH ARG I Ak B A E R P BACHE R 1Y 5
d Rk dx % F enrt o (Lwetod jera et al. 2014) o p #f48 f4r & +
I E 7L WY 0 Mo ™ 2 g A F I F 0 8 R A Al
BBY o G R e E AR PR RREfCS T 20
0% 2 E (Itoh et al. 1994, Dell Chism and Apperson 2003, Sihuincha
et al. 2005, Caputo et al. 2012, Gaugler et al. 2012) - = H A Rk
BT W T RER DI E U SAR &3t % (Caputo et al.
2012, Ohba et al. 2013) o d **madx EF Lk B @ 5 &~ 7 (Edman
et al. 1997, Perich et al. 2000) » #4r } 3 2 sadx B # jE3 5 X
(Harrington et al. 2005) » & F s & * *v A v @ chglg % ? 00— £fen
;,;,’rzg % ? EiFiE- aﬁ*‘g’gﬁfrﬁégﬁ; 0

TR RHESARE AR S AR AR TIE kB
g3 +~72 % (Itoh et al. 1994) « AR AP iseh™ 2 ¢ FR 1 Kt TR
BfRep 4ol Audbdpge A7 300
(Ohashi et al. 2012) ¢ i&#gsc% AP P o dxrs § 4 e s (Harris et
al. 2013) c 2 F I8 543 2 sadx e v Apadrd A fed &P BRI & A
Fome AL |

FRRFEF I E AR AR E %,@%%ﬁgm’uaéﬁ{yﬁﬁ
A s RERE M AR R DP e p 1987 & 10 'E > Jad Hek
(Push-Pull strategies) & =t d ;‘4":3‘}’~1~'§ﬁ Pyke % 4 (1987) #& 4> ®&*
B E 5 & Fie (Insect Pest Management, IPM) b o 4 3R = 2% 247 o
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THFF FERED R AR R RSk o R R KR
B AT h2h o BES ET AEAZ Y c BERY ARE T LD
SR E SN kT A (RFH) LGk kEF AT R
7 i (Samantha et al., 2007) « 3 AA v Tkt 45 F40F 5 2 a4
LA Z BFIR R AEE L (dE-Push) > T iz g Re5IP A2
Fo (B)4e © trap 2% trap crops) @ i#3E 2 ($£-Pull) @ 2 # o
ﬁﬁ%%ﬁﬁ%*é% S - ﬂ’ﬁgiﬁk%ﬁ%?ié
BIpE b b B A ARG DRF AL 2 FERH2 1o bl ix
TR R G Mo HFBBL T RT o mReg o a FBER I 52k

{#é& " " A (Caputo et al. 2012) -

2z

R4

AT BEEiapacE BB 0 2 BV e % 4 (Estrada
and Mulla 1986, Amalraj et al. 1988, Xie et al. 2015) » :B¥ " ipn
B TR EAE EE S YT LG e iﬂ:}?g&%ﬁt%@i PR R R

Z 32 ek % (Killeen et al. 2000, Morrison et al. 2008) -

&

(4) 23F8p R F2L PRI

PREE R AR A MBI R R S R sk £ R
Wﬁ#*%%#kua(E%wwﬁﬂa)»”ﬂﬁwmﬁi%4{ﬁ&¢
P % PHERA AT MR A g eEE S o 2R - A% 2
R FERR o o e kb SARR S ARTFZ A EFT R A G kY
o @ LR RF B34 R o b2 gz e A dec L KT R A
fefrib-k dst  sRAR A B LB F 0~ THRE GEHE 2008) - g =
2R AEL /Jizi“fuzﬁ'é A smdxF A5 A P A1 FRAEP 2a
TETEMRK I FRSERENRL R o EHRE T o0 B R

PR B N PR TSEY kKR A PP s B
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METr R AT BIFE A F A B P sk R0 SRR BE S R
GRS S ) T

WAL RS T ¥ A7 Bisdt ek G2 £ &4 (Insect growth
regulator; IGR) » i k& 5 &

ThfcRAFEDEHE 2R P
M A A AR S V-2 a R H A alE o P

WEd -G
WO fEd B S R R L A R R AT A
PR EAR B AL 4 LG WHE TR R ARHE L R e Y
1 TR G 5y Wi A R T S o R R T e A

2% (Foster 1996)

H—N‘

G#EELo) c#s RNFERPYSTVHERE LS RE2LP]

¥ 2 # (dengue fever)® - AT >R A NE & U B > 730
BAZLEFF T oREEFIRPRRGNE R G B PRI BT

A ESNE Bk e g g R d 1 # (dengue haemorrhagic fever,

DHF) &« % # ik 5 i #¥ (dengue shock syndrome, DSS) Gl 3

ng,gjjmﬁﬁﬁ%;Béiﬁﬁﬁjl—ﬁq@;Wﬂiﬁﬁﬁﬁwﬁﬁﬁ@
NAFIFB7 = Z0 - HIZNFEFRL M PFREDORF S % 0 F

B TR G SFEP L LT EY s FWERFe - 8 K AR
FEBANER Sy E2 50 E B 4 %) 30 B hfe & 4 B (WHO, 2012) -
%Elafjgéjgkﬁv;a;“ A HY A 19151931 &2 1942 #H 4 2 EMHEF R A
T oo 1981 & Flak R REK R Ay AE FEE R R F R AL RO Ak A BRI
RARRE S - AT 1986 E R D SR It A2 B etk RE
B4 g EAHGEL D 2014 & LAMB L 15,732 6lA K PRE AN
(Anonymous, 2003) @ @ FEZ P io= 5 58S & G K AT -
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§ON P B E R FE BR8N R A AL A B R
’""3'3 A l@j‘%fl%'r w H s g REH A FIE R Ffp B Y R ffwﬁﬁ:}fﬁ&#riiév’ﬂ

FREH - ¥ERRF LR B2 wirdr e Sl (Scottetal,
1993; 2000; Gubler, 1998; Hamington et al., 2005) - Kay and Nam (2005)4,

P ARG Rz E P ARF FR - GRIIFP I F1 5

\ﬁr

;
s o %
BE o

Rl

R E BRI e R ARG (CD)RBEF R 6

‘;\}

%%%ﬁ%i%%% ()2 FFie > blcfl* k3 & Six a3 9 pdc
ix %5 & (Riviere and Thirel, 1981; Ram and Hwang, 2006) ; (= )# 325 » &)
eER TP () B BS 0 bl4edE 2 M3 2 (intermittent preventive
treatment) (Vashishtha, 2008)£2 Bf EFEL  HP X U ERBSEF R o
ok IR ERP S R BT AE DL B F A # (dengue
haemorrhagic fever, DHF) =1 & :?aéz%é\i%; % zagx(Aedes aegypti) ¥+ Iy 2 >~ %
LEFRBEY Y BISER A 4 P (Mazzarri and Georghiou, 1995; Lima
et al., 2003; Lin et al., 2003; Somboon et al., 2003; Luna et al., 2004) » & & = §*
FE B OB LR o Tt L RIRYED 0 E RIOR A NS RTOD A
@ FE AR T R MR R R R R B E 4
*FF AP g d cndg ik A P F 3 B ‘P e A (Ponnusamy et al., 2007,

W

AER RS &
Barbosa et al., 2010b) & F AL I B Hze B AR awp g (The
58th annual meeting of ESA, 2010) 2 Gade k5L (push-pullsystem) % i< %
Pt = iy (Menger et al., 2014) % -
B2 pix g SR er i S B A e g e B A - Ak
PG I~ s e AR AR 0 TR T BN B Fix2 H TR
§0E A BT 50-150 2 % B o H Yo Mipmix S0 S hEd o FaER

AACKE B AT dofik 2 MR B EW R R AT AN
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Bk E BT o B AR ERAIHRFEAT 2 LG F
AT e BT F - E EEA AR A R N R
tﬁé? HEh o B RTHES 1320 RrpAY o B Esixy 1811 &£ 85 9

OOMTX BT AN E B H A B R - Y R F P
(Rodrigues, et al., 2015) - Koh et al. (2008)#%, VEE RS B E S g -

Lach o ARFIRIRERERNFE EIK BEFREEE LR 5
52 s AR R B FERGE TR AR FE S FREKE
7147)6“%\

EEERE 6 Resx S B2 4R 5 LA S ERFE L
-#7%’}‘ J?iitﬁ—iia‘pﬁiﬁl'lé&v* Friz s Az g o

SO F Kz o HY ETEE 04 2 S A Lk g B8 EF 4 R -

(Saleeza et al., 2011)- Gustave etal. (2012) # Guadeloupe % iRI33 & 4 ) -
ERERER S8 22 [ERF2 R P HS[BEFT
F FRF1T7.2% 0 A Pl FE37.5% -

T RO o A P i B BT B kG B YT R H
5L s LA 9P chizt i MR B LY MUR LR R R R LD o
FORE AR LR A A i A PATT G ke d E Bom R s BT
AREBLsAfE  FRTR TR F TR T S e
P T RFFE D T (T E R £ B &R E T i 2 i 7 n (Reiter, et
al., 1991; Regis et al., 2008; Morrison et al., 2008; Zhang and Lei, 2008 ) - 1 *
ACFHFER G AIHLL FOF R T G oRE T LA 7o Reiter et
m.U%D@—ﬁ*%%?%*ﬂﬁﬁﬁiﬁﬁ’ﬁﬁﬁﬁg&ﬁggﬁ
o BRBRDETHEFE BT UAIAT FM BAHR LR
Pk AT B D AR S A A D BT - X

Ben 0 AR RESRIE R A AR R > BB AN - RREM S A
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3

EAOBAx IR Y nk B 2 Mem i TR 0 B @ 3 i % (Russell and
Ritchie, 2004; Morrison et al., 2008; Regis et al., 2008) - Ritchie et al. (2003) **
0 R R T AP AT E BRI BRACCPEER { F

BEE o oA AW R s T B e g d PR 2 B 5
Aot s FIES O EE AR R E o R PE- I NiEE A
BT R ARR IR R AR RE PR o LT R SR~ B
IR PGk kA2 JIE o ¥ - f& autocidal gravid ovitrap (AGO)
AP AT A BRI 8 ¥R B g AR/ AR
A BRI FAEEERS A EER U s A EE R kR
BoE o Fpteh il FAE AR dp ) AGD BIRB Y NI 2 rik i S T
‘v % 3.7 % (Andrew et al,. 2013) - # Chade and Ritchie (2010) R[5 &) & * Ak
MA GPngg;B?gr]ﬁ = R4 MBA P i I e B Yk saix A FE 75 gL
e* A TAER 0 RRIERERL WA H IR A Y -
BEA R o b o padxep S B B o R A Peny Mo (PRI F A €
:LZ-"LrF P AN - B R 0 o™ g ] % NN e LA =S |
P MEIknA P A STy RBaix i B (1, FAE ) o TR R epx
A PPEE G fhokF B A ST o Reiter (1996)45 JHRLP 2 saix g 00 0 § & 9P
SN R AT SRR EEY o0 BRERIE A P T A L AR (4§
SRR HFNI X EER T Bepi Y 24 BTN R %Yl

Do Rt - IF R AFYFHE A PR L 800 <

LSS
P
Aor it GFE B R OF IR/ P B Beamdix ik 0 LSk
.

9_}__,},@)‘;{@ N ';F Kﬁ;ﬁj%gi_ﬁ; y T B ’%“"j’«ﬁl F‘-m%*ﬁﬁ 5L 1§1:|J L=
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0B R R 0 G LR P e BRA s R B
oA N LFE . S ERF R R ESGH S PR
Fh A Fips § 2B HHFPE Bars ikl \ﬁﬁ%%Aﬁﬁﬁﬁi,
EERAFTY 0 R P Io BT TR G TR S Aot S T F A G

-

N a7 - LM L v
‘/r,]:%/.;;(o m L";?l‘—"—l‘E'—Qm

m/gjvil I}‘ILLL j-\—u.% = A

‘m
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o
zF[;

Y

i+ B
LS BRI A PP R FHAT R A
AN e . BB o FEFER L LBE ﬂ%@#wir S P2 Rl

APHFRLoF N RORT P LEMTEE T E I AR
FREER D AT RFER > ToE kSR Y F & BORp ik en
Figeom P A4yt > FEF 3 ACPHEFTRL A= AKEE LA
PR EL RS BT R AL IR R TAPERT ISR
DA RS Y S 1= R FUS R S ST SERE S S CNE - S i

X

5 N2

BT FELG S FERE S FRSI D 3B E TR e
# *

¥ iz

—\

g

s AT L R s TR RS L)
F R ATERT F B SRR A AR N FEE DD IcE R
Fop i B nE Al # o o

Chs S EWERIEY LR F T R T R TR PR
SRR HFE R BEWRERE LI ARL T A8

T\

BR oM EV LR BFABOFL 0 TRERZ I 0 RpTIx AT
Mz g iR AEEFL 2 J ARG BE DT 50§ Bl g
EERR R ERE - FLHE Y
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%ﬁﬁ%ﬁ\aﬁa%\iiﬁ%iwﬁ?%%%i,%%I«ﬁ??*
AP SR o e DL AmpIEI S o oL s 2 BE AR
%ﬁﬁﬁ°é$ﬂ*%¢&ﬁ£§&ﬂ%’$*@%w B ERGS

B2 FE BB e ARFENREEN FEHREES
R BRSBTS R E A T A, e g
BH O RCEERFEIZIRBEFTL > Bisam g e Tt AR
“P%ﬁ%fﬁ% PR E £ Bopiis LR B s AT fik

ﬁﬁf @%’wﬁéﬁﬁﬁﬁﬁﬁzmﬁo

ot dxfi & 2 i Wolbachiar P v A s FEFE AN & 7 A%s >
Erp 2 RAAIL Y e T BRsk o AT RN AR
§ # % (Grand Cayman) ~ 8 % & %y (Malaysia) ™ % = & (Brazil) %%
ERETE REFe B HITH 630y BRI P 23 2 sadx B

s g Rl o2 ® £5 (Panama) ~ 222 % (Philippine) ™% 2 Wi &2

(Florida) Em is4pb H = THM ISR R IFT T 43 -

Fl* ixf £ 2 A Wolbachia vk » 2 1 * £ 2 ‘o Wolbachia g
AEA ﬁm%?—m%ﬁnfH,%kaé@%ﬁiﬁﬁiég
AL SR TGP RRG FHIRF RSP FIE SR SRR R
Fod WHRFA MR R NB R saix e pF g ME R pE AT o T
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O g SRR R R 3 AR T R 'k o 73] Wolbachia B % A A A e
3 mAelt > 458 4 Wolbachia ehzeft BaEafe » B A LR Avpld B
Wehir 3+ B 818 > B &A@ E M S f o 139 AT T 0 i
MoAe A, % g3 83 H w2 (unidirectional) ™ 2 B @ 2
(bidirectional) @ f& ¥ w f4dg & twbe 3 Mpcthchaj d H - & %
(B LFE)TAL TR FARE Rt AR L awpt e o § )
Wlmre B2 A > F 2 QIF DG FiEa 4 e oo FAd etz g
MRS A B R % F e &k Wolbachia ™ $3Rkenimie B2 A BIFEZ &
B i BArid o
#34 F % & Strain % wMelPop % wMel B 5 & * 3t w TFidsk o
wlelPop /v e K f A% ¢ e 1 St 2 12 4 > L EHT] T 8
a3 % saix > Wolbachia P B8 4 2P wied R4 B > &
A xS mte NTRB 0 LI AP EN A EL e s L g H
BELIx A P 0 SR LSS W T P S B 48 T wMelPop-CLA & % - & & T

wMelPop-CLA & 4+ & 2 i1 1009602 i3 @4 4 o EE1 3 hE

SRR R AR o R R § @ S BEA R - B RS ij‘*u{}’é #
Wolbachia I = § 514 p fchfipm4 & & o % & Wolbachia Fjtx® 143
HEILAE QRS 0F g o 4ok A (DCV) - Wolbachia e AR ~
g HERATTWE pErE R }F\lﬁ—& frd 5 opa gl 310w
HIUE Rb - HEEZ /S cdrdseke 3 S hR%E. AREFREERLE
¥ (TRt @17 05 2 % oWolbachia p«fﬁ%—l AR R 2 R
fplfe b A s ”vﬁ"’"@* ALK EF B oo fwd 3t wMelPop-CLA & % &
B RE A AR E S O I PR AR AT R FEE o
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MR AR Y 2011 el ¥ - BOMAREAE A4S ko wMel 0 Bk R T oh
wMelPop-CLA - # Z iv § & Wolbachia =g % 514 chupm 4 #14 > ¥ wilel
A0 EPOR A AR KRR B PUREFE O o BB R T wel £
FF Lk HEEHEEL PB4 o P Hd Dr. Scott 0 neill
B Fjor e A R B g &k G R e

MAET S - FEEG o AL LERST R 24 F (Michigan
State University)#c# 422 4 5 i3 @ & % (Department of Microbiology and
Molecular Genetics)sn% % 7 ##2(Prof. Zhiyong Xi) » % B¢ * A 3L p v
& o bx (Aedes albopictus) =5 Wolbachia (WAIbB strain) » 17 & & fw P 38% ¢
% B AR AR R F¥ B EI»cE o A HF 2014 F4A2f
BV E g ean®iae s & 2016 #A4dnFh 0 2 g R3%E 9 M EFEE KW
95% > ¥ hIZMIFEC B E G BRI R 0 BB T H X sk PR
oo FIp oo A pEslie R F §F KIR @ Arie * o Wolbachia (WAIbB strain) -
Bt Ak 2 sadxfEp o F a4 s 2 Wolbachia & * sk 854 o
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> % ﬁ;;ﬁv’p' vt o os JR T oo kN A oK uf R
t—i and t—j denote the analyzed month; By denotes the intercept; B11-71 and
B12-72 represent the main and interaction effect coefficients of the

covariates, respectively; and PY; is an offset used to control for

person-years at month t.
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e E pE R A AT R IR B F]F 2 H 2 3 i % 12 complete GEE model
AT 2 sm NI ARAE ;ﬁ d backward elimination and stepwise
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information criterion (QICu) % /- & f§ % v §F #i- 3] (the most
parsimonious regression model) (& -] &3 QICu value 5 #iF ¥
#) ¥i¢* 2000-2014 # 1-6 » # < pdchFOoR 0 4 GEE Ht e (T
linear link function » & =% & B i #-5¢ (best-fitting model) #7 {8 chx %
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A e o

(6)Incidence rate ratios (IRRs) & % ¥ 95% 1 # % ¥ ¥ 12 d GEE £ # >
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BEAFIF) #RF 4 F(LT > Supplementary Information Figure
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B)F Pl F #2002 & (FEHF T oEF REE) 220147 (%
2SR FEF FRE2)FTH > £ * Spearman’s rank correlation
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(9)GEE models with Poisson distribution ##* k%G 7 & & (» 2 IR 7]
3 ¥ 5 2 £ 4 F P 55(SAS version 9.4, SAS Institute Inc., Cary, NC,
USA) > 2000 % 2014 # e K,!rt-i 2002 % 2014 & (33 13 & ») ®i
S #2002 £ 3 2014 £ g G2 F AT EE LY E R
Tt i > * (IRR—IRRL)/(IRR—1) i¥3+ & » % ¥ §_excess risk of dengue
incidence > IRR; # % IRR for 2002 or 2014 obtained from the base
model, IRR,  # the corresponding IRR after additional adjustment for
environmental factors, IRR;—1 % the excess risk of dengue in 2002 or
2014 versus the reference years °
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3. ¥ foi2s% (Neutralization assay)
# 5 ELISA 140 it 48 12— 4 2 @ ez Z (Neutralization assay ) iR 2>
A 2 @ {oiEs _FRNT (focus reduction neutralization test) & r& 2t 2
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e T an et 96 well miz s £ 459 o T H BRI £ > "SI fEE
KB AT EE D E G rERE - R hE AR S e o IXI0T B 8
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FEREIER S TR PR T Ae R eh g BRI R T Y A
(Protein A)# F-v G (Protein G) 2 ALfrd k& 47 g fLexfipfe i+ T » it 2 H 4
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EX T
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ne F MR

BARTA AR o AuR LR BIE B e RO (IXPBS)2 - 7 A
P (DMSO)® > 4e » 2 e AR % B0 R MO e DK
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BB E e R g A AE G chg ouE R o
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Figure3. 2 e # & en2 37337 k3T

P 1-200 ug et H 3o A B]A 3 1B kit B B2 T2 WK (IXPBS) 2 - 7 A
LA (DMSO)® 4r » Bl A g w i m% ¥ > 37 Cr % 7 % {811 5 BrE(trypan
blue)% ¢ » 3+ 8 ¥ 38
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Efpmre 3 PRRERE T L BRI TR > A E DR
FE A (MOISL) R pide » Efrlmie @ > B{ein g (80 = 8 B 8L
(Day0-35,7, 10, 14) » 13457 Fo P5 ¥ B b i » P4 1 0-80°C ok 0 @
B3 PopF SRl

e gk A

A X G F P gc% IFN-beata - alpha » 41 * ebioscience #7#% & cf% %
foB TR Ao B AT E R PR AP M R R R R -
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448 8x10° BHK21 »~ 6 well ¥ » ‘@z phrigts > B L3 joant FiR B2
A A 10 #,100 & 2 1000 & 3 fEAFFE 2 o L & B 04mL 4e » 35
BHK2L 63 4 ¢ (F L4545 %) » % fBAF8 G %2 £4f » # DENV g
% 37°C -2 pr( B & 15min 54 - @ 4w ggdt) 0 2 BRIRS R
» 3mL 1%7 A 5 % (methylcellulose)(z 2%FBS)* | & & % fwe i
FH3TCHA 4T 3@‘5%,ﬁ PIRfS 0 £ 01 IXPBS R 2 XS R A M B
Sl Rd 2 PSR FEAEY S FH TE B ES Tl e

NSG -] &

6-8week /| BPER I R 7 > TG 2 §F ORGSR AR
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Flaw A Efd? s RELR ¢ Pk (JACUCHLO5085) » i 7 Ap A § o
FEpAL h R

NSG /| BA I * i F 4 F P 0¥ kpime 150 1% B 320% 2 504 0 1%10°
FAdgmre > A HE 10 8% WG R B R o I TR e iR
A R ? AR A B me > X0 1%10%pfu F REwre A T eng R
id o RIS A AR A B R AR RRL R F LR

F g o

FPFA)BF FREFIRFI L HAFAL I RERELS I
P i2zaeFEha:
PRERBABRBAMN D K0 ALY etk CO/B6 3 R 96 LR o p R

Pogh B %%ﬁ%’u 2 %% (RPMI1640) %A %[ %20 & ~40 & ~80 & ~ 160 =& 2
A AR L R R 96 T E Y R B ER o TSR A
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*EEBpA E 2 e Bwm%k ¢ F A1 EDTAF #5310 mig 4 6%

EHE L ;_I}_»)%]i}ﬁi A > o f* Ficoll-Hypaque gradient centrifugation
vt A gEir B B sk w2 (human peripheral blood mononuclear cell,
PBMC) » 112 x 10°#im%e % B 35 % 7 2 20% FBSz. RPMI 164032 % % #» - &
e »20nM FK506% 33 & i # > — | F i {8 4 » EBj#  (MOI=50~100) & %
Bim®e » 33 & £37°C2 7 7 5% COxed 3t » 14% 27 ¥ (757 7 i+ 2 EBJz
AR 4Btk o BIIHFEA &t 2 Blwreph o 3 7 12110-50 cells/iwell
Wbl & 96t o mie st £ % 72 7 2.5 mg/ml CpG 20062  irradiated2. 4
RHPiRmie o528 0 e B R PR TG A HE BRI -

*EAE A H BRI ¥ % S 4 g2 ( enzyme-linked immunosorbent

assay, ELISA )& :E A %7 H $h+tl o #-12 * 8% PEG8000 f* 1§ 2. DENV1 -
DENV2 - DENV3% DENVA4J5 4 #f 4 4c » 24% sucrose cushion > 41 * SW-41Ti
# 3 432000 rpmeniE it T iR (TO0A 42 AT B AL 1 > S8 * 35%
potassium sodium tartrate step density gradientr? SW-41Ti# <+ #.32000 rpmen
EETREA2 ] FZAZB RS TE EEFT * KB FELISAA 52 DENV
Ja#+ Uk 3¢ F o 7 £ #-ConA (25ug/mlin 0.01M HEPES) coating % ELISA
#2964t - B ] P o i % PBSi£964t 18 0 e » DENVE & Lk o — o)
P {2 A% F Fif o £ UPBSH s o 4v > AT# cPRPMI-16400w % 33 & iR ik (5
blocking o Bcfé4e » 7§ A FFH PRI wre B 5 L FRFE - B Tl
* PBSiiie 2 & 18 4e ~ & 7 peroxidasez. #u 4 #F A A Ik Bv F G2 = A
- B e = B8 dhif e 3RS 4o » tetramethylbenzidine peroxide
(TMB)-H202 % ¢ » #X{s:p|& optical density (OD) 450 nmw 4z k #icig o

* ¢ {eid £ 47 (neutralization assay) :#-LLC-MK2:xm#z 12 % £.12 wells 2 %

4% (5 x 105 cells/wells)® > 12 0.04,0.4, 2,4, 20,40 ug/ml 2_k & % 7| | #13 «
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BH PRI i 4o » 1I00FFUZ & 2 #up & o 5 (8 M-l -DENVIR £ F 4 2
LLC-MK2m?z ¥ » X4 4c » 1% carboxymethyl cellulose overlay - = % {4 43
",fj gt > 3 2 4o~ 1% paraformaldehyde ¥  im¥e o #X {8 14 PBSF ik {8 4e »
cross-reactive mouse WNV EG60H k88 » & s 4 » horseradish peroxidase
anti-mouse = & FuE8 12 2 4v » tetramethylbenzidine peroxide (TMB)-H202
%4 5 #R15BIE optical density (OD) 450 nmex jz k i@ ©

*Fual ik E 4 3 5 4 47 (Antibody-dependent enhancement assay): :#-250

FFU E"f’JDENV:)%:% B2k ERZhIMADSAEITCHTREE TR & - 420 — | FF
{8 #-F-DENVIR £ 4~ 4c »~ 300 ul K562 %2 (cell density = 2.7 x 105)3% #%
=X R Mok R S 004,04, 2, 4,20,40 mg/ml - & {541 * RNeasy
Mini kit (Qiagen, Valencia, CA)3¢ B~ %m?2 RNA » ¥ ® i&{7 quantitative reverse
transcription (QRT)- % & f% % 484 ¥ B4 17 o

*HHWEE - {1+ EDTA %:}dv 7~10 ml & % » %33 4C » =2 2 ) A dn
Kz b ke BERE-80TC 0 b £ 3R EF 200 BHART & F PP
4 RNA # 3 = 7% DNA o

3 » 3% DNA 3B : # EDTA § 4 3t ek i s % 5 $73% (PBMCs) » i #
fi= (Phenol) 2 &  (Chloroform) 5 B~ = 2k DNA > 5o JFpH fUK {8 5 2%t
20C k4 FREREF A F RAPFTFLEBDR Y -

*F R :}',ia-%- RNA %3 : - EDTA B YLD “Ff: » F1#* QlAamp Viral RNA

Kit 3é B~x 3}% PEE }}%4} 2. RNA » & {é 7 RNA & 4 %3 3-80C - %Jﬁ%*
RNA 41 % random hexamer £ oligo(dT)18 :& {7 & # 4% 3#(25°C 10 ~ 48 -
45°C 60 ~ 48 > 85°C 5 4~ 4&) > & {5 c7cDNA A # i% 73 *+-20°C »

HAw FRRA S TR T E R 6 pFd 4 5 s(Real-time Quantitative
Polymerase Chain Reaction) : 41 * TagMan s 544 P 2 & B 7K+ - &
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I AT $EIRAF £-(probe) v dEd ow ¥ kA A 2 T B RIeoEL > (TS e pE e

Lo BREteR BB RAEE RS L AR IR TS
R N R

33 IR 4o T

51 =+ J=2 7

D1ST-F 5'- CAAAAGGAAGTCGYGCAATA-3'

D1ST-R 5'- CTGAGTGAATTCTCTCTGCTRAAC-3
D1ST-p 5- CATGTGGYTGGGAGCRCGC-3'

D2ST-F 5'- CAGGCTATGGCACYGTCACGAT-3'
D2ST-R 5'- CCATYTGCAGCARCACCATCTC-3'
D2ST-p 5'- CTCYCCRAGAACGGGCCTCGACTTCAA-3
D3ST-F 5'- GGACTRGACACACGCACCCA-3

D3ST-R 5'- CATGTCTCTACCTTCTCGACTTGYCT-3'
D3ST-p 5'- ACCTGGATGTCGGCTGAAGGAGCTTG-3'
D4ST-F 5-TTGTCCTAATGATGCTRGTCG-3'

D4ST-R 5'-TCCACCYGAGACTCCTTCCA-3'

D4ST-p 5'-TYCCTACYCCTACGCATCGCATTCCG-3'

*Hhd RFYA R EFF R4 F B(PCR): ~5 F A FA A 471 & £z env

AT o X FAFIF AT % - = PCRAI™ Rup+ DNA § it o
S 33 EH PoEd s F e § r AR A& P 0% 33 DENVenv
FAFFER X PCRAIE % - K PCReNA Y 5 Hwe A4 H > A 12

5l %

- PCRAY M 12 WiEFHEBT ALY » MFETAH WAL AP -

| I g #p <1 DNA 2 2 (2KDb) o
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#F PCRE R > FIRE R AT

313 R R o
% - % PCR

DEN-1 : DN_SUTRF/D1_2630R 95°C 3 4 4 1
DEN-2 : D2_14F/D2_2610R 95°C 20 #

DEN-3 : DN_5UTRF/D3_2621R 50°C 30 #;

DEN-4 : DN_5UTRF/D4_2609R  72°C 2 4 45 30 £} 35
72°C 10 » 458 1

% - % PCR

DEN-1: D1 545F/ D1 2583R  95°C 3 A 4% 1

DEN-2 : D2_556F/ D2_2610R 95°C 20 #;

DEN-3 : D3_541F/ D3 2621R  50°C 30 #

DEN-4 : D4_540F/ D4_2609R  72°C 2 4 4 35

72°C 10 » 43 1

53 B A4eT

T B 7

DN_5UTRF 5'-AGTTGTTAGTCTACGTGGACCG-3'
D1 545F 5-ATTGCGATGGATTTGGGAGAG-3'
D1 2583R 5-CACACACCCTCCTCCCATGCC-3'
D1 2630R 5-TTTGYTTCCACATGATGTTCTC-3'
D2 _14F 5'-ACGTGGACCGACAAAGACAGATTC-3'
D2 _556F 5-GACCTTGGTGARTTGTGTGAAG-3'
D2 2610R 5-CARTCTTGTTACTGAGCGGA-3'
D3 541F 5-CAACATGTGCACACTCATAGC-3'
D3 2621R 5'-GCTTCCACAAGAGGTTCTCCATTC-3'
D4 540F 5-TGCACTCTCATTGCCATGGAC-3'

D4_269R

S5-CCTCGTGGTTGATCTAATTCC -3
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FRFF AT A AT P o AP E 2 env PR PCR A EH

PAFIRTAEY O 2FAFEN L7 BB R enA 75 d BioEdit #it 4
RS LEFAFE S g 4 F e 470 54 1,000 = bootstrapping
¥ RBH15 i¢ * Kimura’s 2-parameter #-5% 3+ 8 B » 3% 2 MEGAS #&
£ :2 7 Neighbor-joining (NJ) method % & * consensus z F1 & 71| & Su 4 %
Ut e AAEan NI E T ivF it 2 A2 2R 2 &304 » A+ Phylip 3.6
R E 2 27 245 Maximum likelihood (ML) 523+ = 3¢ #r2& = 51 ML tree »
RS 2 a2 8% * A T DENV 0l Fl13] » FF A 7 iEL o F
DENV /= F}?ﬁi? AFIZER > U BREREARZLDE T ST o TR
* k3 Apt iz & A FADE # AP p GeneBank T A

CEERBRBERL PR B RFNRE - B I - EPFARL KRR

v

SR TR P RS R I RS R LTy

&
Frd oA RE B FR BFEIARFEEL vAY R AN R
R E GEFRe ey SR AT FRAFLH R H
BRAIEN TR EFEYERDGREE LT AN FREEREF
LR o AiPe B3 F A Eph o - 7 ahiiziad 7 IRB R -

ol A SRR IR S LA R Y T

G#EL) FESgR-CER » B kP HE L RBHFLE
(= )7 Sz kiR
BAD X FIRER G FRE(E L 2 AR B L
SH R R B RS REE 2 N R B p 23
A HEE D MpOx b 8 o gl L R AR AURA R R

HEMANET
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M

PR R B T L s e B AR 1 2 R

v
FP G -2 BB I 2P A E PR ke R (S

—\

JCR B TR Y o B oo g dE ¢ (45x45x4bem) 0 3L i A ts o
0%k TR E A AR >RIR VR RE TR 0 F
P RF(E 6.0 a8 Tk )p in R » 5+ Mo 4k T A
L EH A E o F P isrdz g P2 RS KM gpts 0 L BA rEE KA
SR AT TR SR I S o T R

(C)FHRESE BH

1. &% iz =48 VectoBac

»: Bacillus thuringiensis Serotype H-14 0.2%
(r2 7™ 0 BTT 2. ) ©

(D= xgfg. g * 28-11.22a7 & T-14x @ % - =& o
()FEPMTmfF:FT >0 g* | o5& 100> 2889 1-248
AE R D FFEORF REERBIEI L LR PR
blach L% E A 825 16 56 4 5 37.8 mi( & 90m %
0.42m ) > @ * HE 385 ; @ WAERIEKE 194 & 4 3
40 5ee f 5 20.8 m(& 52m % 0.41m) #E 5 21 5 ©
()=~ rkfa ROk 2 » 3 F 4 385 1002 249 1-24 -
2.8 iR
= >R Fenitrothion 25. 5% w/w
3.8 LA
= »: I &+ Pirimiphos-methyl 25% w/w
4, 5 WPy REZBENL > RAEAPN F BAR(LES 2 -3B)ATE -
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e PR K IR PR ] TR P R
(=
1

)T R E

BR:

2] 55 :MA88T 5 A :Milwaukee

R TR RE - VHIREF AR EE @R E - (PSD)
+ &z # R (PPT) » &4 £(S.G. (20/20)) » 4c®@ 3 -

2. Mg Bop

A5 Nr. 115 ; B :Assistant-assipette digital
Beie ¥ plE 10-100 pl > 4@ 4 -

(= )7 % Bt

L.

®© N e o s N

9,
(7

PPE % Z(T00ml): F %% 85 BTI /4 Kk~ fe B k2 B RIZ R 2 5B o

£ 5 (1000m) IR 5ok & p 4 Kok o

FERBFHREFY 233 0% kA Ee e o

FHA A AR N M AR D N AR DR A P IR0 S 1T S PR o

[aag SRS I RcE A RO i SRA N R 20 AR U SE AN B/

PRI EIUKEEERER

Vo & I RIREBPE S R KRR S E - BN H R K PR o

AR SR AT s 49 SRR IURE Y T R 1R L A RIBIR

RlE

BIFL BRSO E K B -

)E - FEERIEE D RIFA R RE S S REFER > (D ke 2 F
A BTL ~ ()7 k&2 3 pea ~ (3)i% -k ~ (4)7% -k 4 4 4% BTI ~ (5)
Aok EER 2 (B) R @ 27T - kI F % -

1A kHRER :
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(D54 kP-w2 5 k@R 5 30psu 4c » “’f R R R
< 20psu -~ 15psu~10psu~bpsu’ 2 eFHZ H" & » 87 %
- F B Z 2 %5 20 8 ERL F RIS PR e o LR Y 2
2L PE A PE S8 EE S0 ) BE s e v 120 ) BF S 144 o] PE RS s
B FEBE-

(D144 ) Prts 3 end 3 FF E RS2 B2 BIi-RR SR & s
BRI A RERELTREE X2 330 ¥V PRGN FLET
JEFE D MFEREAGE R S R

2.5 % mix ~ v Ak 3 SRR FET

Hedh 2 (0 S)FIx IRk & 2 QAR BT ok & g e
-3 > 25% 0. lcc ~ 7 -k 34psu 500cc ~ 7% -k 3dpsu & 2 4~ 8 &
BTI ~ 7% -k 34psu &2 7 #a:&] -4 = +> 25% 0. lcc % 42 % 15g 500cc
7k (30psw BRI T~9~12~30~33~36 % 48 /| FFREF » % g mit {2
A FEIR e

3. %% K (8psu)# 3l & & magx & °F 5

B A Rz i Hixr g AR 20 BB X i A PR P
R w O~ Bpsuikiaok 2 “,f,é‘? Foko ¥ - 2 pEE kA -k (8psu)
5 /f gk ¥ oA ekl &owlae s ks -k (8psu) £ ﬁp{%‘mlf% ok
2_ A& PR T 0% K B ke § o

PP BRGRAR S FORO S N BRI RS K b KR Y

a A2 B (53 A PRAE R dxTF AT E 2 4P

é%“ﬁﬁ_#f&i ) B e I A Y. L, . <

4. > iz kEFE> 1/2°1/4~1/8 %57 5

PEERE D HERRE RIRET AT A2 A AFH FEFRS
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oo B

A sl Fok g BTL ~ 5 psd] 5 F-kg BTL 73Rl & 3 8 4]

£ Ao x /T‘é? P Lxﬁzfalifﬁv)iﬁrﬁ/%‘)i » 1/2~1/4~1/8 5 5 #piH
i# kB (3R H)100ul - -ﬁﬁ?“‘f% 7 J\lzi/féﬁﬁv&ﬁ?ﬁ);)im
1/2~1/4~1/8 > wwdiigikia-KER 5 33psu- £ *« %“fa@ iokikk
BtrR AR 5 16psu ~ 8psu ~ 4psu > #2 B iRl 5 30psu - £ 4c
IS ",f;?‘)'}a""ﬁ ik BB RAFAIKER 5 15psu > 8psu ~ dpsu ; & EiRE
AEME X208 F 2 BEmixz $- F %P FHRERR

A ARBRR URARFEY 05 1/221/4~1/8 5 PPE %

HF

AEF AR Pt E RSB
MR ARE(RPLE SN T ATEARE  FEH CBLE 2
FRCELFR CTHER IR RE L ET X )RE 3 EAF R FRE
FRAMALG & R B E AR E D00 TR Y T

2~ F WAEHE 100ul Aok S A kY o HER
e AR Y P HRRTAE L S0psus 2R BY R 20 81T 2%
- Gl G o F B R EAFRREE O DREL TR o
VALY Rt A AR LR EE 2 G T o FIp R
FET ORI - FF LA IR EF KA A BT 1
A\ﬁ‘ZOA\ﬁ‘%@ffﬁ‘lfJ~£%‘2fJ~E$‘---:E_i 1

PHRA RS FREART T L RARS C LELTY A KT B

A

d

1y
v —

[ER
&

By BRI ERPOREREEARETRRE R A8 (DD
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2.

3.

HEAFES2E 165.(2) B LwFEAFES & 21 51~ (3)
AT 1945 43 40 55 (4) T4 EE 208 B
28.~(5) HHEREAE - B 1945 15500 EF skt e)
WAL RIIR 128 23 28(1 s R-RiEE) -
T &2
(DpFEH LA ARET I EFS RRE LT AERE -
()PlEE R ELS SE N FRE RS2 ED SR GFRET BEEE -

ﬁd&ﬁﬂﬁiéﬁ%ﬁﬂ‘ﬁl&”*&hﬁ'/ﬁ¢§5ﬁﬁ@&’¥%

‘;%‘f]".}i@a f,‘E‘}; a2 71(% HL/PJF:'%‘#F]%QI °
(4)3e 4% -k £,'$9%a\éﬁﬁ«§~ﬁﬁi?£@‘@*%

.~ A.A .
B~ ZRE 2R AAT

(5)/‘* ML 7‘_

D

SZP ST P ~-FE-BPISoBERENTIES

—_

AN ARER CEBFRR A AT AERRES > MR HIBIE R

EE A~ AdE s Bob sy FUER LR A NEGE QIR KR B
R F R GRS G WEER A RE BEER] Ak S ke s
FRA A KEAFEH S RREZP TP - - B
AEREAP IS FA RN VELER FPERZATIERRE

T H SE ek SR 0% 2 a7
R HOEIR RA ATE e
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G#HFEFL-OORTF PRIl p FAhp 1Y Sk i L Lek-g
sIx# 4 R

(-) RHEZP PRBTR
A x4
WL BB L FLEIR O BRI EH N EE AN 27C75% 4p

Higk > R 12 o) pF) i3 % 3 2 sadx (Aedes aegypti) frv A paix
(Ae. albopictus) ZFix @ o dx 2 BN EEERF oL > FH GV
Bedf # o~ 32%32%32 = ok @R Bk dE Y o it S A B a0
5% g AR R o RIX L Feis L A I Ak BIERepdxen > 1007 150
FAGE RS A AT BRI OVET PN P g AR A P o
B. =R Y STHIx* AR pfrd B4 P

a. R AR I S

[F 114 =]

¥ &— Sumilarv (Sumitomo Chemical Co. Ltd.; 0.5G; ;¢ # (w/v); (Devine

et al. 2009, Ohashi et al. 2012, Harris et al. 2013, Ohba et al. 2013)
(£7r o8, Togy | »h2 L3 ERa)

vt

B TEgsc, R4 LR (L4° i 8;0.01%ww)

Ael 1.0 % FAIE X3k 0 B 1.0 o F 18 4~ 100.0 ml
PAmY TREREIDI o IE I SER > D IEH R R
B
b. F A1 S A e

#- 20 B A fevkoa e R SR U ARBOIE A B AT 0 T P
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SR ANE FER OB F o h BB L LR D - mank e E
(30*30*30 cm®) » LR Fedir X fE F R A THE T4 o
C.#m=~A% 827 1§ S8-kigik £33 B k4=, Attractive toxic

solution bait; ATSB) & 2_ 8 58
(i) B~F 413 Fko#4e » 100.0ml 7.0 % #-kiziz® > A wfes 0.05-
0.5~ Sppm 7 I FHE-kiAa R > T RER L303 o
(i) # 20 35 2 sadsrsb v Raadxicr L5 3 FIER 7 I SH-ki3
AEHEY > RA IR S 48 S BE ALY Sk RS
HEA LR Fn s FHERET Y SRR R TRRE
Erix B A2 H2 A FPERE -

(iff) # * R 2 SPSS % ZL#AY 3Lt 4 47 o

D. # i+ ARMAA B P Y FASE p RS %@ BT 7 114
Tkl
a FFHiErs AR AT BRI FA RS p B ot
A AR B2 FAIE A A w5 1 kA Sumilarv 0.5 G
(Sumitomo Chemical Co., Ltd.) > * 7 414 % & 4]-517 »ch B 4 £ 3 &
#| 0.01% (Chung Hsi Chemical Plant, Ltd.)e 7 f1 % %424 € 35 L2 3 e $F4%
R @ F 2k A AR IS 001% A Fpmian - %o bR
b S s (ML) #0F 11H A R 2 g ok 118 Sl
ABEEE F A A (B e £ 14 53 »e2 4 =183 mg/m?) - @
WA (2 ML) @ F Ao = SRR RF A RA Y LA e (e
FEAE =7 sex s =0mg/m?) o« #p A F o > RERHEN 0 B
FH R 10 B3R pairepir g MR- P PF o B RS LRI A
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FAASHI 26mLes -k 53 % o p 25mL k8B4 5mL

e

KRB REFRRIZADEFTHERZ B e 85 53 & (Ultra performance

liquid chromatography coupled with tandem mass spectrometer, UPLC-MS-MS)

At~ TR F14 20mL kAR, 10 & 3-4 #4853 samixs F o0 T4

rEEA B RIS B2 F R KR BRE R A (B ) e

b. dx A4k 7 I8 5B E (BRRAPEITHERZ K f&tp P BT &
UPLC-MS-MS £ 47)

PRIk A A 7 ‘v 1/4 %884 2. HPLC 4~ 45% 2 3% (acetone nitrile,
ACN) M= B B > 3t ie % 5 020 um 34 = 2. PTFE B LBk o 4
Penggiang etal. (2013) 2. 7% = /2 » % @ * 2 ~ 17 R F 5 Waters Acquity
UPLC &3%;% 4p & 7 k&2 Waters Quattro Premier XE = fiw &1 8 5 5% 7
d# ko2 K47 E s Waters Acquity UPLC BEH C18 (50 x 2.1 mm, 1.7
nm)E I Poa R AR A 4T E AL 0 IR AR T 5 55°C v Gii & 0.6 mL/min -
kit$4p 5 5 mM ammonium acetate (pH=6.61-6.81) > 7 & 4p = 7 A%
(methanol) - # S & 5 4C > kR HMAE S 40l B1rH R L T4
4o 4p 50% F #54p /50% -k4p 0 25 A 4&Eic % 5 90% 3 #84p [ 10% -k
tpodadr 03 A4 f "Fw 50% 7 484p /50% kAP B AT S 45 &
b 0 FAIE SAEFTER L 241242 o4 (BlZ) e

%"—&i”mﬂlé’* TR

ionization, ESI+) » 41 #* F & % Pl (multiple reaction monitoring, MRM) -

3+ $o3%  (positive ion electrospray

FREFAE SR LR o BB F Y S miz=32210 2 r %
CERRERF FARGREEL 2N - AFHES mz=95T7 (8% ) ¥
= )ﬁ*”’xﬁiﬁ—’* m/Z —1849 (m ) ﬁxli lLik'? _EL % \L@ Kﬁ';:p_,. ],_ : fL%‘

-— o
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T2 LB R ARERRDTE S EFTHYSRES (MR
=098.9%, ptp AccuStandard, Inc.);‘;‘]t SutEE FOplde AR e vE 2 2 R T 8 (401,
VIV) > fie i - X fhi e ik RZ FHE Sy i ERAPHBAE S 2
BER RSP FHETERZTE > GRPIEORS? FAE S G
Mo R rFa Rz RERLREERE (M=) -

(=) & =4 (semi-field) rip|E3ER
A FHERMAEESFF I Fand 2o (semi-field) ehplEER

W V%Y &g Devietal (2014) 02 2 (Ww) o v & < 2 FF
etk T > 2 ER - JEBRRER N FIRBRECTSY P B
Bofe o ® e G R R TIY SRA I BB RS o W I &
Fedhab o (23 BB F T P BRI F A R N 2k - B 250ml
R AN e~ &R B CRER (A R T R G S smie s i 4 Rk R ko
U AP AR R A R) B R Tk XN PR R AR o
a. BB R P ORE

JePoR e L Tedr R R Y B IRE CRBIBRAE -7 £ F - % A
B 5 ) R IR B R IR P xR B S0 g £ (S Bk o
TRFETENRNFEDETRIFRAES 7Y b - F TR R
28 e

b. k& {7 2 5 1 7R3

FILA PP TR TR R I RFTEFISELPT R Z 2
82 mix s B4 A4 TR adult emergence inhibition
(IE%) » & IE%>50 R ¢ £ i¢ * UPLC-MS-MS & Freza-kp eop 14
SER o
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[“ Tx100) T=percentage survival or emergence in treated batches and

IE(%) =100 . . :
\  C ) C=percentage survival or emergence in the control.

() B4 pnEdkaeFRE T
A Rt H%EH

VRHEREREF LT AR IETL FLT L FFL IR
aﬁM&3\£92(Mﬂ’ﬁ%ﬁﬁﬁw%ﬁ&%%??%%ﬁ’%ﬁ

ShER R A EY T RARPBEREL (W)

BEFHERERALFTER S EA E oA RGBT E T T

bk B F U4 Sacdhab

AR ZAF PBREFEAREFNEESGOF Y SRR (Y
103104 # B 27 Fd b 2 RiFh“THAF DB IS 4) 0 (8 850y 22k &
(F »x= 4 : Pyriproxyfen 0.01%w/w) 353 s T dx B & € ek A T
Feb R e REP R RO BEAINE o
C. RBIITETRIELT

BT AT pHERERRN OF Y S EERE S
EE (MR Rk T REFEATH > PR BIEERIEE 2 R P p

B 51k 250l e o TR heor kRS CKIE (Ed R PR H G
bz Bt A kR RBEALMFPH A F Y R) B EE TRl F 0P
ﬁﬁgaﬁﬁ&%{%ﬁi%%wﬁ@é’ﬁi5$%mﬂﬁ;ﬁﬁ§@

* GPS 2 ~pRest IRy o L HERFARE 100 B3P o
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= B2 Vﬁiﬁ”:' :’z‘ﬂ'ﬂ T T esrT R %8 RE ~ i PP i B
R

Wt BRI g EgE
SRR A TER L R o F
(@) TR %@ %R
BFBBRE G ABESAH S HBEHEE
(b) ZplHa g B %
WALF B A P R 2 B F A R MR A B RS S
FEoo PRI R R TR FRLI A S B2 L %ﬁd N34
B Hiermint a0 £ PCR iF 222313 %3354+ Yukiko et al. (2010)
AT G o
(C) HxA “rHi p kA
a. 2 P47
FILA PR PR GTAREF T FREFEFT LML AT o N EH P
> 20 mL TFebok4E s 10 & 34 #4H E mmixr s B o X4~ EER B R
i B2 ¥ & kR g% d # adult emergence inhibition (IE%) > = 5 £ i@

* UPLC-MS-MS & B ip| & -k g 413 Fk A o

1E(%) =100 [ Tx100) T=percentage survival or emergence in treated batches and
o
) C=percentage survival or emergence in the control.

b. #Rizip K 1T = B t&tp P B ¥ &k UPLC-MS-MS 4~ 47
- RS 7 ‘e 1/4 ¥4 2. HPLC 4 472 ¢ 3 (acetone nitrile,
ACN)M 2 B A » ¥ atigdka & 020 um 3422 PTFE iB/RfEBim o F
it v oz A7k B L Waters Acquity UPLC &3 % 4p & 7 %k 22 Waters
Quattro Premier XE = Fow t&¥: b B3¢ F 3% & o 5B Penggiang et al. (2013)
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2By ik o e 2 K E i Waters Acquity UPLC BEH C18 (50 x 2.1
mm, 1.7 pm)f&EIsci e Ap k47 ¥ 0 FHE AR 25 55C o init i 0.6
mL/min - -k 4% 48 5 5 mM ammonium acetate (pH=6.61-6.81) » 7 - 4p 5
" A% (methanol)-fk &8 & = 4C REEHEMBE S Oul- 7P R 5
Azdedo4p 50% 7 #54p [ 50% -k4p 0 25 ~4Eie ¥ 5 90% F #54p / 10%
KiposadF 03 ~45> L "5 w 50% 7 #4p /50% -kip o B VTRERF S 45
s FAIE RS FTRERT L 241242 4 (W) -

FH&R>eplr* TIRE2
ionization, ESI+) » 1 * F &% P (multiple reaction monitoring, MRM) -

& &3 fio;%  (positive ion electrospray

AREFNNE T T E o m ARSI P A K2 mz=322.10 i~ § =
BRAREZRT FARMEREAS 25 - 28T miz=95.7 (28 *) %
g*”%ﬁ-'* m/Z 1849(m ) ﬁx]iﬁiﬁ:-?;b%}:ﬁd@xg{]l ;_L;_,/\%‘__ o

FAE TR B R R RDZ S EF Y FERES (WA
=98.9%, P p AccuStandard, Inc.);‘?Jt et W eb 2 prd ek 8 (40, VIV) o
fel - X ghio whRZPHE S oy e ERAHEASE: 2 EMR -
Be? PR SRR > BRBIEOREY Y FAER 0
POt BREZRERANREER (M=)

(d) R g o)

Yotk 16 3k P T BT o R)K B KR (,%gc} By amaix s Foa o
GRS REFL AR A S F L R)EEE S T RT R R LR
(e) #* R & SPSS 2 Zarf8 izt o 47 o
D. 2 2 #F5%FF &k Tiig

#e 18 Y e PR AT KA R T AL K s ik
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T3 _ﬂ*ﬂ}#&,gw ﬁi—ﬂ&p&,\\—%% ,5_.4 ¥ ]ﬂ_ﬂ ,g_f—;ig;mayﬁ, %:Q % o

G#ELo) S ERpREY IRFEHE S AR 2825
(-)eB3TE BFLRBEBLFL T AR

LR R p L 2B A
(D~ AFBBUAE GrL™ o wH)
R T 43y ¢ A AR (10.5%10em) (B ) 2 38 5 phok 3T Y
7 EE(960 47 > B E 12em* B 14cem) > B4 > 300 ml i#50% 3%
ko BT H I — S FHNE(E S 13em*3 1Tem)p » 2+ F -

& - 4

TV R (TR o

4

()55 BLERTSFH T RIFFF DAL AT
FofA5A > A A LE DG FEERE

(DT 577542 EB %= BIARKRE  FAHET ERLG

GIE ﬁ;}@’;‘é‘:xﬁm EEE R TE = BAMEN 3 E N IF~3F~OF

-1
SR FEE - BERE AT ERLGFBE R BAAT

,\
o
—
A
R
"%\1
=5
F_L
bk
ha
4
ha
-
bk
%
er
oy
%
o

LY = BARE > uET



B s B (1F~5F~10F~15F~20F ~25F):E & 3 P 22 R B 2 B (4o
THr BBF) > AT H L%y = BABE -

(MM =2F2RAPF 5 AT FEF- IBABFERARADE - B30 4
104 # 10-12 » (#F)~105# 1-3 » (* £)~105# 4-6 * (5 %) ~
105# 7-9 2 (R )2 Pt » FH2FLH=FB 4 o

2. Fadibix st e Y 2 A

(1) ] JMM%&%’@UE G2 ™ & "B

Uil @f—?g@;@; °

(DAHE A 328 TR 5 D b A e A u A

BARE 0B A *AFEE & Fes- TFREABES Al
EE3Z 8L 104#9 ~129 ~105&3 % 6 Su B

(= )R ermrix & “r {7 5 3734
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(Supplementary Information Figure 1)
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bl E 4 34.2/100,000) > 2010 & (1,075 &% £ #; 38.8/100, 000) -
2011 & (1,168 &% = 4; 42.1/100,000) > 2014 = (14,999 )% & #;
539.6/100,000) 5 & ~ RHin T L E g 27 FLFEIHB R T
5,000 &) > 842002 & 2014 #iz5 & 2 REF 2 £ B %3535 000 5 >
2002 # 2R 75 5,336 biEEFABER > BT =5 4811 & 2014 £ 3
27 3 14,999 &) > F 5 < RBE T o H A 2006~ 2010 ~ 2011 &= &
Y TR

@ T B Supplementary Information Figure 1.5 % ® # & & % 4 ¥ (Incidence
rates of dengue fever (100,000") for annual )£ & ¥ & i<;§ cheE T 3o
& (mean minimum temperatures):rh R - 1 & &4 5 2000 = 2014 #
FRAGEATE G REH P 2002 200602010 2014 i E 2 E e

- @i 3 EFT S RE o

257 .| Temperature 5396 600
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Supplementary Information Figure 1. Annual dengue incidence rates (100,000%) and
average minimum temperatures (°C) in Kaohsiung, Taiwan, 2000-2014 (Spearman’s rank
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correlation (rs) between annual dengue incidences and annual average minimum
temperatures is 0.611, P = 0.016; 2002 and 2014 are large-scale outbreak years, and 2006,
2010 and 2011 are moderate-scale outbreak years, all have dengue incidence rates >30
per 100,000 person-years).

AR ERBEET LA

(DF %5 2000% 2014 &% 2 #& ad2 LT 5 91
T B Figurel #_7 Durbin-Watson test %t2+/2 & 3.4} 2000 & £ 2014
EJES FE AL § P L ER(CT S Figure )52 1 # 6

T~9~12~18~30~36~ 46 i * taz ¥ 9(table 1) °

Figure 1 Periodograms by spectral analysis, dengue fever monthly data, h
2000- 2014, Kaohsiung city, Taiwan
4
3 T .
Wi {fxDurbin-Watson test
[ FEREZEDN
;o 20004 %5 20144
2 S TS SR A
|| 'e LU (B
I
’
0
-1 M v
0 6 12 18 24 30 36 42 48 54 60
\_ Period (Month) )
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Table 1. Testing periods by harmonic regression, dengue fever monthly data,
2000-2014, Kaohsiung city, Taiwan - (A) Full model.
Period (Months)  Sin/Consin covariate ~ Estimate Standard error P value
6 Sin -2.691 1.854 0.149
_____________________ Consin _ _  _______-2668 1852 0152
7 Sin 1.797 1.849 0.333
_____________________ Consin 2769 1864 0139
9 Sin 4.949 1.852 0.008*
_____________________ Consin 0966 182 0603
12 Sin 7.489 1.851 <.0001*
_____________________ consin 2019 181 __ 0.277
18 Sin 5.467 1.852 0.004*
_____________________ Consin 403 181 0031
30 Sin 1.552 1.864 0.406
_____________________ Consin 6424 186 _________ 0.001%
36 Sin 1.986 1.889 0.295
_____________________ Consin 6475 1874 0.001*
48 Sin 5.889 1.868 0.002*

Consin 2.723 1.929 0.160
*P<0.05; R-square=0.362

F4& HHarmonic regression models 43477 (full model) » {49 -
12 - 18 ~ 30 - 36 48{.)%1{,% EHAM: >
\_ HEAYGET EVE )

(2)# ‘&4 T = table 2.Harmonic regression models % {7 73

(Final model by backward selection) » &% 9 # ~12 % ~18 * ~30 * -~
36 7 ~48 P R AFH M T IBE G kR & 0 2002 1 2014 &
wE GG - P HAT AF T T 4% ¢ 20020 2006
2010> 2014 TS ED 4w & L - BHEAPELRE BN E
kenigkAp 5 e A Table 2. 12 B 7 éh3f >+ 5 3] P <0, 001% -
FAE S E £ A 20002014 # £ F E M TARS v B &
(# 127 )ﬁ*‘u&”ﬁ - BT e ARl BB e £
BT B EDG - BEFAAGHM AGE e EEG - BRPHES

BATE ITBEERG RA -

Table 2. Periodicities accounting for monthly dengue fever incidences during
2000 and 20142, Kaohsiung city, Taiwan

Period (Months) Sine/Cosine Estimate Standard error P value
covariate
9 Sine -4.880 1.871 0.010
Consine -0.829 1.871 0.658
12 Sine 7.457 1.872 <0.001
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Consine -2.102 1.871 0.263

18 Sine -5.448 1.873 0.004
Consine 4.099 1.871 0.030
30 Sine -1.535 1.885 0.417
Consine 6.481 1.877 0.001
36 Sine 1.966 1.911 0.305
Consine -6.530 1.895 0.001
48 Sine -5.956 1.889 0.002
Consine 2.743 1.950 0.161

®The periodicity for dengue fever incidences was evaluated using harmonic
regression with backward selection method. The R? for the final model shown in
the table was 0.331.

Ilf%@ﬁ%ﬁpfﬁé’fﬁﬁﬁaﬁiﬁﬁ%% Bz BFMafa
T OOFRFPERMENT THEE T ERAFL G Mo PR kS
B o HP e B EME T T0ET A Table 3 (L7 = %)%
Temperature Minimum (°C) ° £4r 2014 & 1 * & MR T 35E > .4
20014 # 12 1 p32 17 31p& =gt 4c"“‘f'/ 31> a #3 2014
EF ] P g MBI EE o s ,T%q.;v’i P EMESNTIEE oA

Temperature Maximum®-# * g 3 2" £4p:%2°% “F p kg iR T2

s 9
o

BEFEFRRF I PAF AL GRAE(BMFE S TH5E B

=Ry

B~ B SRR T S dpdicehp M2 4 47 > E 2 Spearman’ s rank
= £ {5 Table 35 & ¥ Temperature (°C) Minimum *# 20,676 >0. 672
Zor7 AP ERMES? THET PR s g hF RS T
" 5 @m% >3 3monthlag Rl 7 & p B igen? T3E" &%
EHF A TG T PR L (L AES P R MR T0E 4 ¢ »
TRBELROFL Fon g3 - KRR 32 PRPut )
Bie20l4 & 17 en= p B Fen? T30 ¢ BEF 20147847 g
Fo 4 o gt L 3-month lag > o IF % % ® Temperature (°C) Minimum
¥ e 1-month lag crdp B 28 x5 0.498 > -]t 3-month lag Temperature
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(°C) Minimum *®© 3 0.676 > i~ £

L ES

B

y —

B VB R chdp B (0. 498) o

a2 ”
/T}b

B0 e o endp (0. 676) & >0 B

2

£ p R eh TiaE”

&

Table 3. Time-lagging correlations (rs)* of and mosquito factors with monthly
dengue fever incidence, Kaohsiung city, Taiwan, 2000-2014

Temperature (°C) Relative Rainfall Breteau
Time status Minimum Maximum Average humldlty (mm) index level>2
(%) (%)

0-month lag 0.171" 0.042 0.116 0.042 0.023 0.360***
1-month lag 0.498*** (.378*** (.462*** (.294*** (.264*** (.554***
2-month lag 0.665*** 0.598*** (0.656*** 0.456*** 0.469*** (.552***
3-month lag 0.676*** 0.672*** 0.693*** (0.504*** (0.551*** (.403***
4-month lag 0.527*** (0.568*** 0.561*** (0.383*** (0.483*** (.129

Correlations were assessed using Spearman’s rank correlation coefficients
(*: P<0.05; **: P<0.005 and ***: P<0.001).
Boldface represents the largest correlation among the lagged statuses.

T 2 Table 4 5 { i&- 3 & 47

EAS
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Rainfall (100 mm}

Bretean index
value = 2 (%}

B | F

P

Single factor modek

Main effect

1 rr.r:lr.L'ﬂag

0142

0oel 1052

ooy

oois

0369

D435

2-manith lag

0109

0.073 102

0,005

0193 | D258

0219

0,340

3 manith lag

0300

<0001 0384

D.O5E 0351

0004

002

0531

Interaction effect

1-maonth lag x 2-maonth lag

0112 | o3

0028 0ozy

1-maonth lag x 3-maonth lag

0074 0037

1 month lag x 3-month lag

10,064

0.028 0005

Model GICu:

17080

083G

1585.1

27881

25600

Multiple fictor model*

Main effect

1 rr_(lr_l_"ﬂa;

0.351

1 manith lag

[IRE

0.0e2 0233

3 manith lag

0280

Interaction effect

I-maonith lag x 2-month lag

DS < Lok

1-manith lag x 3-month lag

0080

Model QICu:

1536.8 (toal)?

Table 4. Time-lagging effects (B)? of meteorological and mosquito factors on monthly dengue

incidence,

Kaohsiung, Taiwan, 2000-2014

aGEE regression coefficient (B) denotes adjusted effect of covariates on dengue incidence and exp(p)
expresses adjusted incidence rate ratio.
bSingle environmental factor with all time-lagging effects (including interactions) were evaluated
simultaneously in a regression model.
®Multiple environmental factors with all time-lagging effects (including interactions) were evaluated
simultaneously in a regression model. Only the best-fitting regression model was shown in the table.
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9The model QICu for the best-fitting multiple factor regression model.

Table 4 4 F F2 x4 FF AF 2 fonP o Rl ME - 75
ARG TG RBEF ORI AF AT B F I AKE(TEP
BE Y TIE)FL G 5 0QICu1709. 0 & > &= e Eif & $55% (greatest
model fit) ¥ > &} iFEFEBEFIFF 2L FEY FREFREI DRA - F
pF & complete GEE regression 4 #7.55d & if & % % 38 -5 (The best-fitting
multivariate model)&% #~ & 3% # -] <7 QICu of 1536.8 i -

R KRR P FRREFEARFLFG 1B churBa (B
=0.251, P=0.018) > ® 2-3 B % eh2 3 &% chagt ok € 7 (5=0.080 for

interaction, P<0.001) - *# & Ri&E F1 G T 4RI F 2 R enF 2 F € 7

12 e Ap M enas By (B=—0.194, A0.001) & 5 2B 2 23 i%* e
2t A fi;( B=0.046 for interaction, /0.001)(Table 4).
Table 5 A& & MEE R T HF 2 FixF %R oaf H30 > & 2000-2014

A B (T 162 ) AMEERIEE pdkn T 0 AN TR B
P22 B enut ey (BiE A B E_5=0.204 and 0.462, P=0.001 and

0.029) -

Table 5. Time-lagging effects () of minimum temperature and rainfall on ®, Kaohsiung,
Taiwan, 1-6 months, 2000-2014

Factors B (95% CI) P value
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I1I.

Minimum temperature (°C)

Concurrent 0.046 (-0.045, 0.137) 0.317
1-month lag 0.204 (0.081, 0.328) 0.001
2-month lag -0.080 (-0.166, 0.006) 0.069
3-month lag 0.065 (-0.001, 0.131) 0.052
Rainfall (100 mm)
Concurrent 0.007 (-0.048, 0.063) 0.793
1-month lag 0.047 (-0.110, 0.204) 0.556
2-month lag 0.462 (0.047,0.878) 0.029
3-month lag -0.727 (-1.821, 0.368) 0.193

2GEE regression coefficient (B) was adjusted for all time-lagging effects for minimum
temperature and rainfall in the Table.

®The proportion of the days with a Breteau index level >2 in a month was used as dengue vector
mosquito density index.

Table 5. Time-lagging effects (B)? of minimum temperature and rainfall on®, Kaohsiung,

Taiwan, 1-6 months, 2000-2014. 2GEE regression coefficient () was adjusted for all time-lagging

effects for minimum temperature and rainfall in the Table. "The proportion of the days with a Breteau

index level >2 in a month was used as dengue vector mosquito density index.
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Figure 3. Distributions of monthly average minimum temperature (MinT) (°C) in 2002,
2014 and reference years (RefYT, all years except 2002 and 2014) (Fig-A); and MinT
differences (Diff.) and dengue fever incidence rates (DF-IR, 100,000), compared 2002
and 2014 with reference years (Fig-B), Kaohsiung, Taiwan. Note: The notable difference
in MinT starting from March to April was consistently found for 2002 and 2014
(shadowed area), a period of 2 to 3 months before the hot period of dengue occurrence
(June to December). The PGE event occurred at July 30 in 2014 (shown in a red dashed
line).
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Figure 1. Distributions of weekly dengue incidences (100,000%) in large-scale (2002 and
2014) and moderate-scale (2006, 2010 and 2011) outbreak years (A), and adjusted incidence
rate ratios (alRR) of dengue for the periods before and after petrochemical gas explosion
(PGE) occurred at the 31th week (shown in a red dashed line), compared 2014 with
2006+2010+2011 (B) and with 2002 (C), Kaohsiung, Taiwan. Note: alRRs were adjusted for
maximum, minimum, average temperatures, relative humidity, rainfall and the percentage of
Breteau index level >2 in a month.
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Figure 2. Distributions of weekly dengue incidences (100,000) in petrochemical gas
explosion (PGE) affected districts (Qianzhen and Lingya), PGE neighboring districts (Sanmin,
Xiaogang and Fengshan) and the other administrative districts (33 districts in total) in 2014
(Fig-A) and in 2002 (Fig-B), Kaohsiung, Taiwan. Note: The PGE event occurred at the 31th
week (July 30) in 2014, as shown in a red dashed line.

Table 3%F7 » 2 2014 # # BH 2 5 BT H » FHFIMF I F A5 2R

fe% 1~ 2~3%75 0.956~0.916~0.822 cdp B+ @ 2014 # § R% &
B % o 27282 i R5% 1-2-3%>73 0.866~0.959~0.963

Sfp R o e A& 2002 E Rl E SRR o

Table 3. Cross-correlations (rs)? between weekly dengue incidences in petrochemical gas
explosion-affected districts and subsequent weekly dengue incidences in the other
districts, Kaohsiung, Taiwan, 2002 and 2014

2014 2002
Time status PGE-AD and PGE-AD and PGE-AD and PGE-AD and
PGE-ND Others PGE-ND Others
Concurrent 0.939*** 0.711* 0.419 0.670*
Time after the PGE
1-week 0.956*** 0.866*** 0.272 0.499
2-week 0.916*** 0.959*** 0.201 0.286
3-week 0.822*** 0.963*** 0.102 0.207
4-week 0.672* 0.894*** -0.076 -0.111
5-week 0.513 0.757** -0.274 -0.310
6-week 0.375 0.600 -0.406 -0.383
7-week 0.226 0.404 -0.446 -0.615
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Table 3. Cross-correlations (rs)? between weekly dengue incidences in petrochemical gas explosion-affected
districts and subsequent weekly dengue incidences in the other districts, Kaohsiung, Taiwan, 2002 and
2014. PGE: petrochemical gas explosion; PGE-AD: PGE-affected districts; PGE-ND: PGE-neighboring
districts; Others: the other administrative districts. 2Spearman’s rank correlation coefficients (rs) with
Bonferroni-adjusted P values were used to evaluate time cross-correlations; Only incidence data after the PGE
was assessed (a total of 23 weeks after 31 July, *: P<0.05; **; P<0.005 and ***; P<0.001).

™= Table 4
12014 £ %d & (54 &2 d 2000 & 3] 2014 &> e 2 H2002~2014 & >

\\\

FI3BEM ARG a1 3127 o BIEET R 42, 9%%
PR OEMESAET UMRE M IGRER MR AR FRRT R
5 1R R5A 2002 &8 54 &4pt o BoiGRT 298 18 0%% 2 £
BMEEART R LR EE T E B T ERORE R R

FEFR- EnsXE(TE6 P 2120 ) gt 2014 & %3 Egprt o B

MR R A3 1%R B R R KR A BT AT TR R BB KGR

& F ;ff?‘{'g\ﬂ'? fRfR 6. 5% R E s oA 2002 22 S Egpt > BOMGE
g5 7 LR 34, 1% R R

1-12 months 6-12 months
RefYr 2002 2014 RefYr 2002 2014
Models Ref. IRR EREP IRR EREP Ref. IRR EREP IRR EREP
Base model (BM)* 1.0 11.2* 34.5% L0 11.5* 353

Model 1: BM + MinT (i-month lag, positive effect)

MinT: 1-mlag+2-mlag+ 3-mlag+ 2-m lagx3-mlag | 10 [ 94 [180% | 201 [429% | 10 [ 96 [180% | 205 [431%
Model 2: Model 1 + Rainfall (--month lag, negative effect)

Rainfall: 1-m lag + 2-m lag+ 1-m lag x 2-m lag | 10 [ 79 [324% | 197 [441% | 10 [ 79 [341% | 189 [477%
Model 3: Model 2 + PGE

PGE: occurred on July 31,2014 | 1.0 | 7.8 \ . | 93 | 75.1% | 10 | 3.0 | . \ 9.1* | 76.5%

Table 4. Incidence rate ratios of dengue fever and excess risks in 2002 and 2014 explained by time-lagging
effect of environmental factors and petrochemical gas explosion event in diverse time periods, Kaohsiung,
Taiwan

Note: *P<0.05; IRR: incidence rate ratio; MinT: minimum temperature; PGE: petrochemical gas explosion;

RefYr: reference years (the period during 2000 to 2014, but beyond 2002 and 2014; a total of 13 years).

2Base model measured the IRRs of 2002 and 2014 as compared to the reference years.
PExcess risks explained (ERE) by covariates additionally added to the study model.
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Table 1. Baseline characteristics of study patients and the comparisons

between survivors and non-survivors.

S LERESY Yok

All Patients Survivors Non-survivors

N =49 N=27 N =22 P-value
Age (mean £ SD) 69.3 70.0+ 135 68.5+13.4 0.6995
Male gender 19 (38.8) 9 (33.3) 10( 45.5) 0.5562
Nursing home 4 (8.2) 1(3.7) 3(13.6) 0.3136
Foley 1(2.0) 1(3.7) 0 (0.0) 0.3136
Bedridden 2(4.1) 1(3.7) 1(4.5) 0.3136
Smoking 14 (28.6) 5 (18.5) 9 (40.9) 0.1161
Drinking alcohol 9(18.4) 5 (18.5) 4(18.2) 1
DM 19 (39.6) 9 (34.6) 10 (45.5) 0.557
Heart Failure 8 (16.7) 5(19.2) 3(13.6) 0.7102
Old strokes 6 (12.5) 3(11.5) 3(13.6) 1
Chronic lung disease 8(16.3) 2(1.4) 6(27.3) 0.1172
Chronic liver disease 4 (8.2) 3(11.1) 1(4.5) 0.6173
Chronic renal disease 9 (18.4) 5 (18.5) 4 (18.2) 1
Cancer 9 (18.8) 6 (23.1) 3 (13.6) 0.4783

*Data were presented as number (%) unless otherwise specified.

(CIZERERRBA BRI HERSFL LA FHE

Table 2. Biomarkers on ICU admission and the comparisons between

survivors and non-survivors.

All Patients Survivors Non-Survivors P-value
N=27 N =22

WBC 10.62 96+7.1 11.9+7.7 0.29321
RBC 3.81 3.8+1.0 38+1.1 0.93481
PLT 74.61 80.1+81.5 67.9 £ 63.9 0.57199
INR 1.37 1.2+04 15+05 0.03428
CRP 61.65 41.4+51.8 87.7 £ 1075 0.08019
Lactate 6.22 3.8+5.1 9.7+9.1 0.01522
Urea 44,95 41.4+ 35.3 49.1 + 32.7 0.44217
Creatinine 2.95 24+24 35+3.2 0.17601
SGOT 2710.56 878.1 + 1575 4979 + 7915 0.02926
SGPT 735.35 355.7 + 613.8 1205 + 1634 0.03308
Bilirubin 1.72 1.3+0.7 23+x15 0.01652
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Albumin 3.03 32105 2.8+ 0.6 0.05815
HbA1C 6.91 6.8+1.6 7.1+1.3 0.50738
*Data were presented as mean = SD unless otherwise specified.
(Z)EEHERB A7 RFALH
Table 3. Cause of death in 22 severe dengue patients
Cause of death Number (%0)
Major bleeding 8 (36%)
Dengue shock 7 (32%)
Secondary sepsis 5 (23%)
Myocarditis 2 (9%)
(2)FERERB A BERHEL A= RELEERLEL
1. APACHE Il Score
Table 4. APACHE 11 scores between survivors and nonsurvivors.
All Survivors | Non-survivors p value
APACHE 11 (Total) 20.8 14.1 29.0 < 0.0001
Temperature 0.2 0.1 0.3 0.3174
Mean Arterial BP 1.2 0.5 2.2 0.0018
Heart Rate 0.8 0.6 1.2 0.1346
Respiratory Rate 0.3 0.1 0.4 0.0228
Pa02/AaD02 1.2 0.6 2.2 0.0014
pH 1.3 0.9 2.0 0.0208
Na 0.3 0.1 0.5 0.0707
K 0.8 0.4 15 0.0162
Creatinine 3.9 3.0 5.3 0.0203
Hematocrit 1.0 0.9 1.3 0.3585
WBC 0.6 0.5 0.7 0.4301
GCS 3.5 1.1 7.4 < 0.0001
Age adjustment 4.8 4.8 4.9 0.8460
Chronic health adjustment 1.1 0.8 1.6 0.1867
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2. SOFA score

Table 5. SOFA scores between survivors and nonsurvivors

All Survivors | Non-survivors p value

SOFA (Total) 9.72 7.1+3.7 134+ 4.1 < 0.0001
Central Nervous System 1.33 04x0.38 26+ 1.7 <0.0001
Coagulation 2.54 24+ 15 28+ 1.1 0.2972
Cardiovascular System 1.3 06+12 2320 0.0036
Liver 0.8 0.7+£0.7 1.0+10 0.1986
Renal System 1.7 14+15 2215 0.1261
Respiratory System 2.0 16+1.0 2611 0.0027

Table 6. Mortality rate of severe dengue in different categories of SOFA

Scores
All Survivors | Non-survivors P-value
By median 0.0096
SOFA Score < 10 24 18 (75%) 6 (25%)
SOFA Score > 10 25 9 (36%) 16 (64%)
By quartiles 0.0021
SOFA Score < 6 12 9 (75%) 3 (25%)
6 < SOFA Score < 10 12 9 (75%) 3 (25%)
10 < SOFA Score < 13 13 8 (61.5%) 5 (38.5%)
SOFA Score > 13 12 1 (8.3%) 11 (91.7%)
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Figure 1. ROC curve analysis of SOFA score in ICU mortality of severe
dengue patients. AUC =0.872

ROC Curve for Selected Model
Area Under the Curve = 08720
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Figure 2. 30-day survival of severe dengue patients with SOFA score < 10 vs
SOFA score > 10. Log-Rank P = 0.0167
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Figure 3. 90-day survival of severe dengue patients with SOFA score < 10 vs
SOFA score > 10. Log-Rank P = 0.009
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3. Modified 3-item SOFA (SOFA-3) Score

The mean SOFA-3 scores (sum of the scores from cardiovascular system,
respiratory system, and central nervous system) were 2.9 £ 2.3 in survivors and
7.5+ 3.9 in nonsurvivors (P = 0.0001). The AUC of SOFA-3 in ROC curve
analysis was 0.8214.

Figure 4. ROC curve analysis of SOFA-3 score in ICU mortality of severe
dengue patients. AUC =0.8214
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(Z)EERERB A WRTEFA

Figure 5. Fluid balance in survivors and nonsurvivors
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Table 7. Characteristics between patients with severe dengue and severe

30

25

= o]
wu o

Patietnumber

=
o

pneumonia
Pneumonia Severe Dengue

(N = 98) (N = 49)9 P-Value
Age 73.7 73.0 0.9525
Male gender 38 (38.8) 19 (38.8) 1.0000
APACHE Il Score 18.0 18.0 0.7765
Nursing home 17 (17.3) 4(8.2) 0.2101
Bedridden 21 (21.4) 2(4.1) 0.0070
Chronic lung disease 16 (16.3) 7(14.3) 0.8143
Heart failure 17 (17.3) 7(14.3) 0.8135
Hypertension 58 (59.2) 38 (77.6) 0.0291
Old Stroke 29 (29.6) 6 (12.2) 0.0236
Liver cirrhosis 4 (4.1) 1(2.0) 0.6651
Chronic kidney disease 15 (15.3) 9 (18.4) 0.6422
B 10 (10.2) 1(2.0) 0.1004
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Diabetes 36 (36.7) 19 (38.8) 0.8575
Cancer 30 (30.6) 9(18.4) 0.1647
WBC 13800 12000 0.2663
PLT 191.5 21.0 <0.001
INR 1.1 1.3 0.0091
CRP 113.5 42.13 0.0002
Lactate 2.1 3.0 0.0003
Blood Urea Nitrogen 21.8 35.3 0.0027
Creatinine 0.9 2.0 <0.001
SGOT 45 334 <0.001
SGPT 28 124 <0.001
Bilirubin 1.0 1.4 0.0005
Albumin 2.8 2.9 0.1960
HbA1C 5.9 6.6 0.0018

*Data were presented as number (%) or median unless otherwise specified.

2. = _11& pL fSL
Pneumonia Severe Dengue
(N = 98) (N = 49) P-Value
ICU mortality 32 (32.7) 22 (44.9) 0.2039
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[95.1%, 70/60] » e i % 35 % (5 1 itk 1 62 ¢ [84.9%, 62/73] > =
7
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REASHER D £ B8 0.1%F fI3 Ferwpixdr g T endrg it L s 2B
FTERRBR P LFSH LR~ o
B. i A= 8 77 ¥ SB-ki3R (GE313 B-k4mzk; Attractive toxic
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g 5122 Wolbachia(wAlbB) & % Ftks:

- 315 (primer) ¥ PCR = ;Vigf e &
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BIDownload ~ GenBank Graphics

Walbachia endosymbiont of Aedes albopictus isolate GC_2h 165 ribosomal RMNA gene, partial sequence
Sequence ID: gb[kX¥E11380.1] Length: 395 Number of Matches: 1

Range 1: 38 to 882 Genkank Graphics

Score

1544 bits(836)

Query
Sbict
Query
shict
Query
Sbict
Query
sbict
Query
Sbjct
Query
seict
Query
Sbjct
Query
sbict
Query
shict
Query
Sbict
Query
shict
Query
Sbict
Query
sbict
Query
Sbjct
Query
seict

a
38
a7
a8
127
158
187
218
247
276
zar
338
367
L]
427
A5H
487
Sl&
47
576
Gar
638
Ga7
L
Tav
KL
78T
16
847
BYE

a
a

|
T

m—r

|
c

Expect Identities Gaps Strand
0.0 B42/845(99%) 2/845(0%) Plus/Plus

GAGT-ATGTATAGG-ATCTACCTAGTAGTACGGARTAATTGTTGGARACTGCARCTAAT 66
|I|I| CLLEEEEEE TP LT L L L L e

TOAGTAATGTATAGEAATCTACCTAGTAGTACGGAATAATTGTTGGARALGGCAACTAAT 97
ACCATATACGCCCTACGEAGEAAAAATTTATTGCTATTAGATGAGCCTATATTAGATTAG 126

ACCETATACGCCCTACGGEGEAAAAATTTATTACTAT TAGATEAGCCTATATTAGATTA 157

TAGTTEGTEGAGTAATAGCCTACCARGGCAATGATCTATAGCTGATCTGAGAGGATGAT 186

GCCACAC

[TIITT
CACAC
caaT
|||H
A

AaC
[1
AaC
TGEH
M1
TGEA

a

|
a
c

ARAGC
[T
AHGC
c

Thi
I1
ThA
ccarTa
1111
cat

TGGAACTG&GAT&CGGTCC&GACT

FUCEEEETEEDEETEL T
TGEAACTEAGATACIETCCAGACT

i
.
|

TCTTT
[111]
TCTTT

FELLLLELEEECEEE LT EE DL LR e LD EE LT
AGTTGATAGAGTAATAGCCTACCARGGCAATAATCTATAGL TGATCTGAGAGGATGAT 217

TTGGG&GGC&GC&GTGGGGA&T&T 246

il
CCTACOAGAGECAGCAGTAGEEAATAT 277

CamAAGCCTOATCCAGCCATACCQCATAGTGAAGAAGGLCTTTGEETT 386

CEARAGCCTAATCCAGCCATACOACATGAGTIAAGAAGGCCTTTGGETT 337

GAAGAAGTCCTEECTAALT 366

A
FUCEDEETELTEETEL L]
CAGAAGRAGTCCTGACTAACT 397

TAGTGAGGAAGATAATGACGGT&CTT

FELEEELTEETEETEET Lt
TAGTGAGGAAGATAATGACGETACTC

AC
[
A

AOCAGCCGCGaTAATACGGAGAGEGCTAGCGTTATTCOGAATTATTGGACGTA 426

CEUECCECEEREEE D e LEE LD P e
GCCAGCAGCCGCAATAATACGAAGAGEGCTAGCGTTATTCGGAATTATTGAACETA 457

A AEEaCECETAGECTETTAATAAGTTAARAGTGARATCCCOAGGECTTAACCTTGEAATT 486

|I|I||||||I||||||I||||||I|I|H|I|I||||I|I||||||I||||||I|I||
AAGEGLECGTAGEC T TTAATAAGTTARAAGTGARATCCCGAGGCTTARCCTTGGAATT 517

GETTTTAAAACTATTAATCTAGAGAT TGAAAGAGGATAGAGOAATTCCTGATGTAGAGST 546

COLELEEEEEEE L EEr LR e e e e L e e e e ey
GCTTTTARAACTATTAATCTAGAGATTGAALGAGGA TAGAGGAATTCCTGATGTAGAGGT 577

A
|
AC

AAAATTCOTARATATTAGGAGGAACACCAGTOGOGAAGECATCTATCTGGTTCARATCTG @6

|I|I||||||I||||||I||||||I|I|H|I|I||||I|I||||||I||||||I|I||
AARATTCGTARATATTAGGAGGAACACCAGTGACGAAGECATCTATCTAGTTCARATCTG 637

TGCTGAﬂGCGCGAﬂGGCGTGGGGﬁGCAAACﬁGGATTAGATACCCTGGT&GTCC&CGCTG GG

COLEEEECEERE L L L e L e e ee e e iyl
GCTGAAGCGCGAAGECATEAEAAGCAALCAGGAT TAGATACCCTGATAGTCCACGCTG 697

AAACGATGAATGTTAAATATGGEAAGTTTACTTTCTGTATTACAGCTAACGCGTTARAL 726

|I|I||||||I||||||I||||||I|I|H|I|I||||I|I||||||I||||||I|I||
TAAACGATGAATGTTAAATATGGGAAGTTTACTTTCTGTATTACAGCTARCGCGTTARAC 757

ATTCCGCCTAGAGACTACGGTCACAAGAT TAARACT CAAAGEAAT TAACGAGGACCCGCA 786
CERUCELCEEREEE LR e LT L L TP
ATTCCGCCTAEEGACTACGETCGCAAGATTARAACT CAAAGGAATTGACGEGEACCCGLA  §17
CAAGCGETGIAGCATATAGT TTAATTCAATGCARCGCGARRAACCTTACCACTTYTTGAC 846
CEPELELOEEEEEE L L L EE LD LT L Ly 1Ly
CAAGCGETGIAGCATATAET TTAATTCGATACAACGCGARRAACCTTACCACTTCTTGAC 677
iV

ATGAA 882
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BlDownload ~ GenBank Graphics

Wolbachia sp. wDry gene for cell division protein fisZ, partial cds

Sequence ID: dbjlAB0392530.1] Length: 1060 Number of Matches: 1

Range 1: 363 to 1060 GenBank Graphics

Gaps Strand

Identities

Expect
0.0

Score

Plus/Plus

0/698(0%)

693/698(99%)

1262 hits(683)

AATACGTAGAT&CACTTATTGTCATTCCTA&TCAA&ATTTATTTAGAATTGCTA&CGAG& 7a
T

Query 11

AAACT&CHTTTGCTGACGC&TTTC&ACTCGCTGAT&ATGTTCTGCATATTGGCATAAGAG 13@
C

Query 71

GAGTAACTGATTTGATGATC&TGCC&GGACT?ATT&ATCTTGATTTTGCTGATATAGAA& 19@
61

Query 131

CAGTAATGAGTGAGATGGGT&AAGC&ATGATTGGTﬁCTGGAGAGGCHGAGGGAG&AGAT& 25@
T

Query 191

AaaCAATTAGTGCTGCAGAAGCTGCEATATCTAATCCATTGCTTGATAATGTATCAATGA S1@

Query 251

ﬂﬂGGCGCHCA&GGA&TATTGATTAATHTT&CT?GTGGTGGAGAT&TGACTCTATTTG&AG 37a
G

Query 311

TTGATTCTGC&GCA&&TAG&GTGCGTGAﬁGﬂTGTGGHTG&AAATGCHA&THTA&THTTTG 43@
2

Query 371

GTGCC&CTTTTGATCﬁGGCGﬂTGGﬂGGGAﬁGTGTTHGAGTTTCTGTTCTTGCAACTGGC& 433
2

Query 431

55@
Qa2

TTGHT&GCTGT&HC&&CHATTCHTCTGTT?&TCﬁﬂﬂHCﬂﬂGHTCCCHGCﬂGAGGaaaaaa
h

Query 491

aTTTT&&ATGGCCTT&TAATCAA&TTCCA&TATC&GAA&C&AA&GAAT&TGCTTCAHCTG 61@
T

Query 551

ﬂGCAAACHAATGAA&GAGTT&AGTGGGGC&?CHﬂTGTTTﬂTGAT&THCC&GCTT&TTTAH 678
€]

Query 611

7as
1aad

GﬁAGaaaaaaaTHATGCAAITTTGGCTACT&AAGTCAG
T

Query B71
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2. 1% wAlbB & - #2313 (primer)/4 RT-PCR * sV pl3E% - &35 e 2 g
A2 ¥ E pix s HEPN R 42 Wolbachia 6] - B% %75 - A2 152
x> HAE R B 4 Wolbachia 2 ¢ 4355 100% > % 732 Fthit 27 % %
PAE T o

Maternal transmission rates of wAIbB in Aedes aegypti

Generation Positive progeny wAIbB
Gl 51/51 (100%)
G2 32/32 (100%)
G3 48/48 (100%)
G4 95/95 (100%)

Females of the Wolbachia (wAIbB) infected line were collected for examination for the
presence of wAIbB by RT-PCR

3. % AEINi% & % 2 Wolbachia(WAIDB) 5_F &t fod5 % Baix % 3 p i3 &

Cytoplasmic incompatibility (i & 72 4p % 42) > 3% i 3 Wolbachia(wAlbB)

B % 2B 4 48 gwpix > 4 w22 Wolbachia(WAIDB) & % 2 ¥ 4 ff sz dx 2

B Aiibg s p AR PRED PR gt Koo A4l

% 4ot % % B om Wolbachia(wAlbB) g % chaeds 2 0% 4 J8 cFwgdx 2 & 15
Hpxeragit 305 0% TP H e A4 F 2 sk o

Cytoplasmic incompatibility (CI) between wild type and Wolbachia infected mosquitoes

Males
WT (UGAL) wAlbB
WT (UGAL) 94.2 + 1% 0%
Females
wAIbB 81.2 + 4% 775+ 4%

Cl was determined by quantifying viable eggs resulting from a series of crosses between
Wolbachia infected and wild type mosquito. Mean hatching rates are reported and

standard error of the mean is indicated.

4. SN0 Mpx P o T X FRR
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FPH - GepadxgEp R d 48 DNA - 2 PCR #{ Mgt ° A & G 30

A %] (Wolbachia surface protein: wsp) > #PCR A4 i&{7 A F] 2/ -
HHES > rme EF 5 wspe @ % enPCRIIF & 3 ¢

(1) 81F, 691R : B * A3l » ¥ X t§ 3 F supergroup =7 wsp

(2) A328F, 691R : Wolbachia supergroup A (wAlbA)Z * 313 o

(3) B183F, 691R : Wolbachia supergroup B (wAlbB) % * 313 o
BRIES 4T BOTT 0 BREA T T A R Y 41313 $(81F, 691R) - H# 7
M opsp FI T AR ATER iy MBS P F 3R T e - H
% * 515 #(A328F, BI83F)ie 5 PCR» H B %77 » "% 7 & ARk i SRILE
#oehd Rpadr 7 3 wAlbB: B i & % oo Mprdxy 7 5 wAlbA & wAIbB &

i# Wolbachia strains °

EiEANA  SiEEHTE EHERHRE-] SHEZEE-2

A
&‘5&6&%\3 Pﬁrﬁ)‘%\%ﬁﬁ %\Q PS-L%QQ\-%%Q

TN o
IR S S @\%’}ﬁ
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EhEE-l £HHE-2 EHHE-1 EHHE-2

AN A AS AN

#ALEn R Al 1E P X
AR AN IS %
N Bg® oF p3Y o® W&ex& «g‘%@.\%“’ R Q&Z S

fHRPE-1 ARPE2 HRPE3

. AN \} \Y A3 A3
NS o) Ce) ) T 0 ~
W %\Q \\“P:D \\&\ ‘E\Q QxP:} ql%\ %\Q \qu «6\‘5

b ¢ A 0 MBI LT N FALG R R
bt PCR A 47 & 17 DNA T & » £ 12 MEGAG #ic#8 2 HE 205 B (i o
Bk AT 9 Momixp ik ¥ < DNA B 74 w2 wAlbA 7 2 wAlbB

et — BEERr %% 513 1 (A328F, BIS3F)«PCR #& Bl % 4p e o
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z,

BE bR EA
wAlbA (AF020059)
R A
AT

ELRETR TEA

[ T <R A
BT
B IL BT AA

wMel (AF020065)
— Wpip (AF020060)
BB AD
SR EREB

|
0.02

T B
HIEF B
SRS ED
BRI
gLiRIEE
wAIbB (AY462863)

CAAI B PN T N kR

FI* B ¥ 413515 (8IF, 691R) > i {7 PCR iRl % sasxdip 2.3 ¥
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g3 % - P PCR T A A w & % B 2 pdx o (0] Fla ik

AP, 3, b g o i A PCR> BEET W ETRE

& &
@? ¥ B iR @»'%? R BER

¢ ¢

54

§

# 2

» W;ﬁf 3R BER @@5’ 3% R BEI
& . )
A X SR A k5

CO1

W (01> fe R332 F wspe B SRR RSTR B S 5 SmiAl p

At

E:]o

&
\%5? \%;;'K
5 0
F ¥ iesRmn ‘*z@ MeRARR
<~ % T3 5 W75 B

244



FF R E T R R F e e 2 % (primary cell culture)
Belp - 3BT B s > 0 TE R A 4 0 B3~ 5 &
AR ERG e - Bazdr? b r MMBEER > BERE - 407 B9
T B AEY RBAIXEEEF G A Ix e Nme > 4 R 24 o A2 % 2
W2t i HeD PATH 5 o @ n BRI e St 2 B R SR
fre P WA F o WA A MM B R > B E T KRR BIKA Mg o
dn L B EEkE E_(TINMES s ik 0 H B o Wolbachia 5B A #T_

g p e drig g4 g2 oh Wolbachia 4piF o F]pt B - H 7T ~

7

S G R B

R aBER

0 .78 TN
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8.

SphE A REPE W RREE 2 R

M phE A RE R LB RREARD LR bR F kR
(Multispectral) £ % k3 & (Hyperspectral) £ jci# % 3t 7 <
FREIREFE RS TR oS B D & T F R ER 2 B ians
A7 x & enfdiig 89 4 f % (Urban Ecosystem) ® 47322 7 % /e
st ¥ (Vector) chF 2 RIS nif RIE RILIER - B av e 5 5
phoa A R EPE WA E 4 8 0 5k F4p 8 (light-weighted

multispectral camera, MicaSane = & ! # 2. RedEdge) Ll IRT A4

[

jt (Urban Ecosystem)® 452 ¥ % % RJZ s 4cdx F 4 ihff -k % & 0 Rl
Boggipld o — 4@ 2 o kR g s jit i b 2 ¢z eb s (NIR, MIR)
Mo LR G RE R B ek JRNR F SR R ATk
T GOKRREE TR RE DF ST om I RFHEERIE TP
hRFOESFHLE S pRAPT EEY - ok
(Normalized Difference Water Index, NDWI) , k&7 k4= % 2 & [
i Poo ¥ b A T Eg— itk dp i (Normalized Dif ference Water
Index, NDWI) ; 3 wﬁﬁﬁﬁ’rf BB ORI E 2 AR E o Bl T
m RIGEFRT WL FR (SP %#ﬁ»fi?ﬁ»”’ﬂ%ﬁﬁﬂ’k%ﬁ) ' Bl- = & NDWI
SRR RS > BEARF (o d B PRI FKT o %o - Bl 977
I rﬁf»“f~ i k4@ 4p 8 (Normalized Difference Water Index, NDWI)
ABGET RS K ﬂ?ﬁffﬁ #(binNDWIMax) » { &t & Iﬁ’u}ﬁs&ﬁ'—ﬁﬁ_} 2 R R
Bh G o
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NDWI

B <=0.00 [ Jo20-030 |l 0.50-0.60
B ooo-oi0 oszo-04 [l o60-0.70
[ Jo10-020 [ Joso-o050 [ o7 =

B- ' §f— - -ki8dp B (Normalized Difference Water Index, NDWI) |

KA AR TR Y KA R 2 B LR kA ¢

119°46"17"W 119°46"16"W 119°46"15"W 119°46"17°W 119°46'16"W 119°46'15"W

194617 W 119°4616"W  119°46'15"W 194617 W 119°4616"W  119°4615"W
N
Boundaries Zonal Max - NDWI binNDWIMax | 25 50 Meters
) stuay area B =000 [ Joz-030 [Mosc-os0 [ ] L L ! L I

[_] ParcelBoundaries [l 0.00-0.10 [l 020-040 [l 060-0.70
[ Jo10-020 [ ]o40-050 [Hlllo7=>

= :Ié?-rﬁp’f‘— i k4845 < (Normalized Difference Water Index, NDWI) |
LR TR E A K 40 #c(binNDWIMax) F IR E: R A A

HW BB HTE? MW7 GEREPIFRE 10 2 SO RIE 4 R
WY o BRI R A(EIE 20 24 R kD o n ) ERES
6 b 4 BT FE(UAVDFEFE L 5 kFAps (light-weighted

multispectral camera, MicaSane = @ ! & 2. RedEdge)(Bl=z ) #&FF
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BRI D Ble BE TS rﬁf‘p“— itk #84p 8 (Normalized

Difference Water Index, NDWI) , if ¥ i ®_@p| Higtis £ Rk o

Bz Sphm A PR (IAV) e b X3 (-8 -

e ‘»'&*’! an T T :
Ble 5dhm A 75 (AT 5 68 4p 48 R K 2
220 AACRH o FEk D AA) '_Eﬁ?— i ’J(@%’}JﬁgtNDWI)J FRE
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9.

% H TR B M KR

S A TR RS
1% @ F L PARDPI 4 2 R R LD L E AT A
ML el R P 2t LA DRI AP A S ET 2

EAEZE I
Feo b BhE A TR ARG 2 BRB Y paF SRR S

il

PP 1
SR EPBL TS EERID IS 0 dot B T TGRS S R {5
NG E I N BEAH IR ERRERE (R )R
MEZEHFWALDR = DR & 2 /G 2P ies H AT R 8
KRR ERE S DRI LR E BB

Bl s fphm A RIS (B8 R R s F R R) T
BB F P EAF RS E RS ORFE) &G R b RpE
HRFDRGFREDE > B0 d ghE A g RN SR o S %
£l e %A (o 14 % pyriproxyfen) - #3387 Z A F 2 R G
KAHE R 35 5-10 o R B 2 BRI IS RRIRTT 0 2 B e R
Mg ERAE I S A kA A9 Y AMAT I AR o AT
B R R A X TRER R A Rk aE B P /rfﬁi&ﬁ-f’»id’
Bk o ¥ ok FOTHRT R 590 - A ] B Bl TR S I g b R F

A ANCAEREE P B EERE LLIC T DRECGNRENE S WS -y B
FRESGW (ILV) RA 2 EF B 8I pess 2 REaeg 29 10

\?&’éﬁi%ﬁﬁﬁgﬂiﬁﬁ’U%%%%ﬁﬁﬁﬁi°
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Bl= kxR e 2§ b X R R RCE R

e

FRhE A BRI I BANEFRETRER

(=)P g g a Bopiix g 2 ERR-Rg 2k A7 S &R is P o
E2EAPPICEE BB GRS T ER A RS

(m)f;&:}fg:
1. @A pmiriniz o
2. ARt B REF T S PAZ B Io T BR L o
(I )fEFmp
Lppiopits  QUBRFRAL BRI ZELR TEEDI o
2.1 in B Um LT R AR B AR S e BT L] P
PR (el (TE S BRAAYIL) S0 0 FEARY

BRgcp Rk L P L TA00 2 RN 2 5 TR
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KiEE B BFET A 0F
3. [#ie R
(DFEL BE2ERBR B R P 224002 > BRP 25
R e AT
(FEL BR20IF D G A T2 2w i P s F]E572 2

Fl 6-8 2B iR (LRmoIER b

W

i

400 = =)
(Z )& ABIHI2 BicERPE Y 2
LLERE-RESITZ 2 I WP ipERP 2 ERY 4350 > ugn
S/ REERG
2.RFAE TS 2 (T EIERA)
(D72 2] 3030 7 D30 HEA + 2 B BECEEC By 14y
(M= 2 23—62 8 (20 fiFA 212 s BEAFET » B2
(IRFFE /54 30620 8 1 3t A Eur BEGEET Y34

lLE& o4 Treg, A2 53 &8 Sunilarv® (.56
ZE CEAIE 0.5 % w/w

3.6k AR AR ¢ hokd ERARD G

Feo BA A ERER(ICRHBHRS AP PF Fik > R3] 0

IR R RS S S A W

oy
A
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5. % I DAY T AR S RS R EE > AT T
B.2E®* £ 1205/ A

GRS £ &

CPEER T

B gk (GF) 20105

BER (4) 12542

BrER GE/f) 222

FEER (25./~4) 900-1000 900-1000 900-1000

FEwE R (/) 1515 15

E-Y

T

G#HiIle) FERSIAMKTIEEA A R 3RP4F

(- ) FERP TR 2 EREE HETF L S EREREEE S HM-
NEF RIERFERT E 2t

B A AP EDRPFZEF B RPISE S 25 0F
B g % 82 12 o (drk - )

(Z) 7L 5 A FERFERZ F 2050 > 83559 1,319 A < %2 -
(drd =)

(z) SBRAFFLERTVREALF A KRz F o g i e i

R7&EFHE0.4% (7)) 0T o (FERRFL 0%)

I
\—
T
\m

>~

>
=)0

(F#E+7) s RUSLEFL /RS URD A
Pave 2476000 BiA #2555 NSLY 21&H - 55 RT-PCR
B 2l 5 NSUIGM/QG Fa e » 7 4 = 6 IgM 1 428 ~ 6] IgM/IgG F
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B Flp B PRT G AFERE 0 AR A FE R B
F % 0.017% (1/6050) -
PP A EEL P PR G AL AR itk A AR

AL ETEFETE A LA

(- )AKRERT FRET 5

L ATRE 2SR A

B ERFELIHLEIHRTAHE L
%&Faéﬁﬁgﬁﬁw%Pd€~éﬁ

International Dengue Fever Symposium
Date: 2015/11/26 (W4)
Location: Conference Room, National Referral Hospital, Solomon Islands
Organizer: Center for Dengue Fever Control and Research, Kaohsiung
Medical University
Tropical Medicine Center, Kaohsiung Medical University (KMU)/
Kaohsiung Medical University Hospital (KMUH)
Co-organizer: Taiwan Health Center, Kaohsiung Medical University

Hospital

Time Topic Speaker Moderator

8:30-9:00 AM | Registration

9:00-9:10 AM | Opening 1. HE Ambassador | Dr. Tsai, Jih-Jin (Ruby),
Victor Yu, Director, Tropical
Taiwan Medicine Center,

2. Dr. Tenneth KMU/KMUH
Dalipanda,
PS, MHMS,
SIG

3. NRH CEO Dr.
Steve Aumanu,

4. Dr. Seyha Ros
Dr. Matt
Shortus, WHO
medical officer,
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Solomon
Islands

9:10-9:40 Dengue outbreak | Dr. Alison Ripiapu, | Dr. Tsai, Jih-Jin (Ruby),
surveillance in Director, Director, Tropical
the Solomon Surveillance and Medicine Center,
Islands. Epidemiology Unit, | KMU/KMUH
MHMS, SIG
9:40-10:10 Vector survey of | Dr. Albino Dr. Tsai, Jih-Jin (Ruby),
AM dengue fever in | Bobogare, National | Director, Tropical
Solomon Islands | Vector Borne Medicine Center,
Disease Control KMU/KMUH
Program, MHMS,
SIG
10:10-10:40 Dengue Fever: Dr. Charles Butafa, | Dr. Tsai, Jih-Jin (Ruby),
AM Factors which National Vector Director, Tropical
makes it a threat | Borne Disease Medicine Center,
in the Solomon Control Program, KMU/KMUH
Islands. MHMS, SIG
10:40-10:55 Break
AM
10:55-11:25 Outbreak of Dr. Tsai, Jih-Jin Prof. Perng, Guey-Chuen,
AM dengue fever in (Ruby), Director, National Cheng Kung
Taiwan Tropical Medicine | University
Center,
KMU/KMUH
11:25-11:55 Molecular Prof. Perng, Dr. Tsai, Jih-Jin (Ruby),
AM medical Guey-Chuen Director, Tropical
Mechanism  of | (Oscar), National Medicine Center,
dengue fever Cheng Kung KMU/KMUH
University
11:55-12:15 Panel Discussion | All attendees Dr. Tenneth Dalipanda,
PM PS, MHMS, SIG
12:15-1:00 PM | Lunch
1:00-2:00 PM | 1ISO15189 Mr. Lin, Shih-Wei, | Mr. Shih, Chao-Ping,
Guideline Accreditation Vice CEO, TAF Taiwan
Quiality assurance | Officer, Taiwan Accreditation Foundation
of Laboratory Accreditation
Foundation
2:00-3:00 PM | Interpretation of | Mt. Lin, Mt. Chen, Po-Chih,
the dengue tests | Ping-Chang, Director, Medical
Medical Technician, | Diagnostic Department,
Tropical Medicine | KMUH
Center, KMUH
3:00-3:20 PM | Break
3:20-4:00 PM | Cooperative All attendees Prof. Perng, Guey-Chuen,
Research National Cheng Kung
Discussion University
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HE Ambassador Victor Yu, Taiwan (5 #3% R~ L%+ @)

Dr. Seyha Ros, WHO medical officer, Solomon Islands

4

1.

2.

3. Dr. Matt Shortus, WHO medical officer, Solomon Islands

4. Dr. Tenneth Dalipanda, PS, MHMS, SIG (z K FE2 %= &)

5. Dr. Steve Aumanu, NRH CEO (% B~ =& %ﬁ e 7 &)

6. Dr. Alison Ripiapu, Director, Surveillance and Epidemiology Unit, MHMS,
SIG (% Wik #%ifp E Rl iz)

7. Dr. Albino Bobogare, Director, National Vector Borne Disease Control
Program, MHMS, SIG (2 B & T BB i e E A iE)

8. Dr. Charles Butafa, National Vector Borne Disease Control Program, MHMS,
SIG

9. Dr. Tsali, Jih-Jin (Ruby), Director, Tropical Medicine Center, KMUH (3% %)

10. Prof. Perng, Guey-Chuen (Oscar), National Cheng Kung University(#; # % )

11. Mt. Chen, Po-Chih, Director, Medical Diagnostic Department, KMUH(f& 4p

)

12. Mt. Lin, Ping-Chang, Medical Technician, Tropical Medicine Center,
KMUH

13. Mr. Shih, Chao-Ping,Vice CEO, TAF (Taiwan Accreditation Foundation)( %

-

ST
14. Mr. Lin, Shih-Wei, Accreditation Officer, TAF(+£ 2 3%)

15. Miss Chiu, Man-Tzu, Accreditation Officer, TAF(5% & %)

16. Miss Wang, Yuh-Suan, Leader of Taiwan Health Center in Solomon Island
17. Dorald Tahani, Leader ,Medical Lab ,NRH

18. Miss Brenda Launiri Laurii, Medical Technician, Medical Lab ,NRH
19. Mr. Anthony Tabotabo , Medical Technician, Medical Lab, NRH
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20. Miss Roselyn Livae, Medical Technician, Medical Lab ,NRH

21. Miss Angella Margaret Manele, Medical Technician, Medical Lab ,NRH
22. Roy Roger Maraka ,NRH

23. Aaron Oritaimae, NRH

24.0ecil Wilson, Path Lab ,NRH

25.Dr. Cynthia Joshua, Surveillance and Epidemiology Unit, MHMS, SIG
26.Jaied Koli, Island Sun News paper

27.Solomon Lofana, Solomon Star News paper

ET F EEC S
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$IEFIHREFAHE

5th International Dengue Conference

p #p: 2016/10/23 -10/24 (Sunday-Monday)
BEE AR RERREEEBIFRE- R
®2EF = F T FLE 801 5Y)
AypE 2 FRFFAF FRED ALY S
FEHR BAFBARFHFEF IR
PEFLF RTFEFLY
e NU R ol ol ER SR S SUE I R
W EA AT A R R A E

—~

Date: 2016/10/23 -10/24 (Sunday-Monday)

Location: Meeting room No.1, B1F, Garden Villa, Kaohsiung, Taiwan

Organizer:

Center for Dengue Fever Control and Research, Kaohsiung Medical

University, Taiwan (CDFCR, KMU)

Tropical Medicine Center, Kaohsiung Medical University/Kaohsiung

Medical University Hospital (TMC, KMU/KMUH)

Co-organizer:

National Mosquito-Borne Diseases Control Research Center,

National Health Research Institutes, Taiwan

Advisor: Centers for Disease Control, Taiwan
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2016/10/23 (Sunday)

Time Topic / Speaker Moderator
08:30-08:50 Registration
08:50-09:00 | Opening remarks Director Jih-Jin Tsai
% ¥ < i & KMU representative EE2 A
% of B #1% & CDC representative TMC, KMU/KMUH
B 372 & 7 I NHRI representative CDFCR, KMU, Taiwan
BE BRYARFRED o
B %&—k%@%‘%&gzﬁi BN
BEAEFIAD ALY
09:00-09:50 | Dengue Prevention Practices and Factors Director Jih-Jin Tsali
Affecting Spread of Dengue: Malaysia ErErE i
Experience TMC, KMU/KMUH
Prof. Sazaly AbuBakar [ Tropical Infectious CDFCR, KMU, Taiwan
Diseases Research & Education Centre (TIDREC);
Faculty of Medicine, University of Malaysia]
09:50-10:40 | Increasing recognition of dengue virus infection Director Ko Chang
in the elderly SEALL E
Prof. Yee-Sin Leo [ Institute of Infectious Diseases Infection control office, Kaohsiung
and Epidemiology, Communicable Disease Centre, Municipal Hsiao-Kang Hospital
Tan Tock Seng Hospital, Singapore ] CDFCR, KMU
BTS2l BF B RTE
3 %5«’ FEHRPFISFT Y
10:40-11:00 Break / Group Photo
11:00-11:50 | Dengue prevention and control in Taiwan Prof. Chun-Hong Chen
Director Chin-Hui Yang 1§ :#& % £ [ Centers for gz iR
Disease Control, Taiwan ;% T #H1% ] Institute of Molecular and Genomic
Medicine, National Health Research
Institutes, Taiwan
LIS el
11:50-12:10 | Panel discussion Prof. Chun-Hong Chen
Mg 2R
NHRI, Taiwan
R pdFrd 77 7 e
12:10-13:00 Lunch
13:00-13:40 | Establishment of the Wolbachia-based Prof. Chun-Hong Chen

approaches for dengue vector control

Prof. Shin-Hong Shiao # 1z % ##% [ Department of
Parasitology, National Taiwan University; CDFCR,
KMU Taiwan = =%~ 8 ¥ 8 F2 45
FoRFrEIRAp Y v]

A S
NHRI, Taiwan
B 7dFd 7 7 Ix
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13:40-14:30 | Immunopathogenesis of dengue virus infection: Director Chau-Chyun Sheu
Implication for the discovery of potential FAFLE
biomarkers for severe dengue Critical Care Center, KMUH,
Prof. Jang-Hann Chu [ Laboratory of Molecular Taiwan
RNA Virology and Antiviral Strategies; Department CDFCR, KMU
of Microbiology, National University of Singapore ] B %5 = 4e ;2%5 g g

FES EERPDIsELY

14:30-15:10 | Effects of temperature, rainfall and Director Chau-Chyun Sheu
petrochemical gas explosion on dengue incidence FAZEEL T
in Kaohsiung city Critical Care Center, KMUH,
Director Ko Chang 3 #* 2 = [ Infection control Taiwan
office, Kaohsiung Municipal Hsiao-Kang Hospital, CDFCR, KMU
CDFCR, KMU Taiwan % zz7% = /| 5%% o B %ir
FIESRFFAFEIRB AT ¢]

15:10-15:30 Break

15:30-16:10 | Epidemiology and Immune Response of Severe Director Ko Chang
Dengue AL E
Director Chau-Chyun Sheu ¥4z # 5 iz [Critical Infection control office, Kaohsiung
Care Center, Kaohsiung Medical University Municipal Hsiao-Kang Hospital
Hospital; CDFCR, KMU Taiwan 3 i’s:% gL 5 CDFCR, KMU
BFR ERAEFEY c o FFAFI AP
= ;E LA |

16:10-16:50 | Virological Characterization and Molecular Prof. Shin-Hong Shiao
Epidemiology of Dengue Virus Infection in EXEE €
Taiwan Department of Parasitology,
Prof. Yi-Ming Chen & % %32 [ Center for National Taiwan University
Infectious Disease and Cancer Research (CICAR), IR R« %ﬁ B F2a88#
Kaohsiung Medical University; CDFCR, KMU
Taiwan 3 é’ztf)ﬁ%ﬁ A BARBEREAY Y S
BEFAFEAAP ALY ]

16:50-17:30 | Investigation of spatial distribution, oviposition Prof. Shin-Hong Shiao
behavior and larval breeding habitats of dengue EREE €
vectors in southern Taiwan Department of Parasitology,
Prof. Shu-Mei Dai & % ##¢ [ Entomology, National Taiwan University
National Chung Hsing University; CDFCR, KMU I SRl 4 51;5 T 2484
Taiwan ¥ &2+ & p 2 & % 3 %H FEE S
myew]

17:30-17:40 | Panel discussion Prof. Shin-Hong Shiao

% g
Department of Parasitology,
National Taiwan University

F oA FFFR F2a8
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2016/10/24 (Monday)

Time Topic / Speaker Moderator
08:30-09:00 Registration
09:00-09:50 | Study of human antibodies bound to dengue Prof. Guey Cheun Perng
virus particles with different maturation status T FRE
Prof. Wei-Kung Wang % &4 %32 [Department of Department of Microbiology &
Tropical Medicine, Medical Microbiology and Immunology of National Cheng
Pharmacology, University of Hawaii at Manoa, Kung University, Taiwan
USA; CDFCR, KMU Taiwan § = % ~ & #73% %5 IR AN 4
FAoBFrFifipinamyd v] FER&EE 2 AT T 9T
09:50-10:40 | Role of Hematopoietic Stem Cells in Pathogenesis Prof. Wei-Kung Wang
of Dengue Virus Infection & Novel antiviral drugs ERK-EnE T &<
development to dengue virus Department of Tropical Medicine,
Prof. Guey-Cheun Perng #; % % ##: [Department Medical Microbiology and
of Microbiology & Immunology of National Cheng | Pharmacology, University of Hawaii
Kung University; CDFCR, KMU Taiwan & = = 74 at Manoa, USA
“F FHREME S LA BT E FREAE RFFF
AR IeAT P ]
10:40-11:00 Break
11:00-11:40 | Prevention and control of Dengue in Kaohsiung Executive Secretary Chia-Yu Chi
Senior Technical Specialist Chiu-Wen Chang & #t A E AR TR
< fj # [ Center for Disease Control, Public Health | National Mosquito-Borne Diseases
Department, Kaohsiung City Government, Taiwan Control Research Center, National
R SO B A oR ) Health Research Institute, Taiwan
RS RN AR
11:40-12:20 | Applications of ovi-trap and auto-dissemination Executive Secretary Chia-Yu Chi
of pyriproxyfen to control cryptic source of A E LR TR
Dengue vectors NHRI, Taiwan
Prof. Kun-Hsien Tsai #=# % %3+ [Institute of R 7FEL 7 e
Environmental Health College of Public Health,
National Taiwan University; CDFCR, KMU Taiwan
Rz %8 BBEFELFT B %*’E‘ﬁ%ﬁe
Bieky P o]
12:20-12:30 | Panel discussion Executive Secretary Chia-Yu Chi
A E A F TR
NHRI, Taiwan
B jaEs g b
12:30-13:30 Lunch
13:30-14:10 | Genetically Modified Mosquitoes: An alternative Prof. Kun-Hsien Tsai

way for Dengue Fever Prevention

Prof. Chun-Hong Chen # & % #c#= [ Institute of
Molecular and Genomic Medicine, National Health
Research Institutes, Taiwan & 74 7 7 2]

FH R R
Institute of Environmental Health
College of Public Health, National
Taiwan University

Bz o8 BBEFELFLT
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14:10-14:50 | Discovery of antivirals and drug targets against Prof. Li-Teh Liu
dengue virus infection Pl kIR
Director Jin-Ching Lee % # 4t i = [ Department of | Department of Medical Technology,
Biotechnology, Kaohsiung Medical University; Chung Hwa University of Medical
CDFCR, KMU Taiwan % e F CR A Technology
s %%ﬁ%’fé’ﬁ%@]‘ﬁjé,{ﬂ;ﬁ:‘ <) CDFCR, KMU

ﬂi%i%ﬁ*?
7 B ok 2 4 BiiF i
BFEFELAPIATY

14:50-15:10 Break

15:10-15:50 | Evaluation of host factors as a potential Prof. Guey Cheun Perng
biomarker for Dengue diagnosis and Detection of ¥ FRE
dengue virus in blood products Department of Microbiology &
Prof. Li-Teh Liu %] = 1€ #c4% [Department of Immunology of National Cheng
Medical Technology, Chung Hwa University of Kung University, Taiwan
Medical Technology, Tainan; CDFCR, KMU EI NP 4
Taiwan * ZF 3 1+ F FHRRL PN FH &M 2 4 2 LR BT o1
A BRFAFREAB ALY ]

15:50-16:30 | International cooperative research Prof. Guey Cheun Perng

All Speakers and Moderators
SRR i A R S

F 5
Director Jih-Jin Tsai
EFiiE

BFAFIHMp oYY oL MIF CDFCR KMU Research Team

¥ &% ChunYuhYang, %% % Jih-Jin Tsai, 3 #* Ko Chang,

#F 42 ¥ Chau-Chyun Sheu, & %

Yi-Ming Chen, % ¥ 4t Jin-Ching Lee,

#,% % Guey-Cheun Perng, | 4§ Li-Teh Liu, # fz# Chi-Kung Ho,

X +

B, ~

=
B

H

B

i

# Joh-Jong Huang, % #t < Chiu-Wen Chang,

Shin-Hong Shiao, m & %

% Kun-Hsien Tsai

it g & PGPl e )
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3 g_ﬁr Wei-Kung Wang,
Chun-Hong Chen, #'7# % Shu-Mei Dai,
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2015 # 9 7" 3 2016 # 1 * 3z ’E‘E’%Wiﬁ‘if%'b‘_ﬁ%ﬁ‘}ﬁﬂ'b‘_vﬁsi
A Bl A IR A 7 2132 B o R 5 583 #)(27.46%) - Real-Time
RT-PCR FEzn/d % A4t 4 94 5(16.12%) ~ % — 2| 43 #](7.38%) -
4] 442 5)(75.81%) ~ % = 3] 4 5(0.69%)(% =) -

AP BREFERAP TP SEFRRKRBRATATEA RVR 12
24487 4R 3% %i%ﬁffﬁé?ﬂ‘lﬁ’?"ﬁﬁﬁ? FIREER
AR RHRE TR R RS BT I R PRI R
AR (FETHEFEL L BHE-) o
VIR S TERREMELFIRRAL: L0 SRRTF RERE
VRPN FZRRNEE RS PEe%R(PCR) ~ £ 2 NSI 36 2% - 4o
FE Al [/ Glem(ZZ TG 57 - Btz )e
Z 2L 7o/ 2 Ptk iRl 4 17 (Real-Time RT-PCR) ~ %
WP 2 Podi AR TR AR B FRF A /A AR
i (e W omA P ARG URE B) 0 DS 2 RAT E
B g > 2 mikRsks T o FL BB R%R F(29) W
WABEHFELRRBRTARE 2PANERLEEFETHRI N
aiﬁ‘ﬁ%%%%ﬁ4$%i@?ﬁ*%%ﬁ%é%ﬁﬁﬁﬁﬂ%

P RROE(TET Y e Rz
APRT o (FFES )R AT RMERE 2 5+ NSL 39 -4
oA GE 2 RIEMES YT % FE x4 Pk % Real-Time
RT-PCR % 71 2% (Gold Standard) » ¥ 4% =& ;l,%i NS1 F-v & 2% &
FA| % 15 4 (False Positive) : 14. 6% ~ = £ 1+ (False Negative) : 3%
R (Sensitivity):93. 2% ~ 4 B |+ (Specificity):93. 2% ~ 5 |+ 3¢ B &
(PPV):85. 4% ~ t£ 4238 B E (NPV):97% o
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T AFFTo(GFR-)AEIPFI AR RFE MR FR
feilom 5 (ICUD2015 & 2 2 B Em bl 3T 61> B9 53 24 6> 4~
TS 9L6% FESF - AW 450 F 2] 95.5%; 4= 13
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BEE AL 7 F¢ 9PRI 230 > AP F I PRI A EFREHABEFE RE

4

ﬁﬁ‘f&f’]ﬂ P PR AP FHEDEE o B PRI v HRIE R

# ,é;i” 4 Pk o B EFEA L I PR] en7 B isoform ¥ isoforml

PEGRAR-REREELRELF DL FRE CFHF - D il
BMEDBD BT NP EF I FLERER i # & PRI e isoform
ERD

G#3-) o P b FIREFORF BRI FEE R F A
%@%#@ﬁ & ¢

TWht EBREINEEIRBRLE T PFRAA RS > 4of A3 PF 5%

FEFRT Mo L FERA IR L B FFFORF T LR

E
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GPF=)W0M4Es cAFIRERRRALETFFI LA HF-FFF o

AP RERT AR EEHRE RRERATERS F B
LR TN S A SR AR EE R & S RIE Y-SR NS
10  FENe# b e FE S HMFHA CERRY ~5 7 R F o
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Lpceh o B 02014 £ FE AL AR E S KR g g S A
TS L - RE(23) Wei £ 427 B5ET 52014 &5 2 eTic B b

=f

13672 N Bl F ¥ (THEHLTIR) 7 8k Hypertension-DM -
Cardiovascular disease ~ Gastrointestinal ulcerative disease -~ Neurological
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pulmonary disease % jg & °

ESEECE R SRR R P A R T N A A
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AT M 5 155-2055)0 7§ e AWM TR BL Y Laiob i LY
(14,04 15 (95% 1 47 B B 5 L64-14.61) o 2B § fe b = 4 % R 2R
HERBABOLY AR ATIAGL T RE LHREESFEHE
;[i o

(F#3r) 1035323 FERBHFRFRFAL
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BB RSN L R L 55 23 B BRI T (L
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0 et Eoei[20,21] ¢t AT A

w TR SR 0 R - F R
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Dot B 1 B Y ek B gV L 2R 18% % 42. 9% excess dengue
riske 2B 2d = P B P BERFATRLD06 P 30 23 3B o
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Fig. 3o & MENTIHE 3 2002 &% 2014 £= ? 325 16.8 "C A
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2. Influence of environmental factors on proliferations of Aedes albopictus and
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3. Dengue Fever: Factors which makes it a threat in the Solomon Islands.(Dr.
Charles Butafa)
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4. Establishment of the Wolbachia-based approaches for dengue vector
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TARGARIBE 7 52k o

P BB A DT 2 NI R G L G DR B oR S B T o

CEEER Py S S R

A FERBEACE EE AL A o 5P LS LS B8

Py 22 h- B R SpE AR e 2 BIRAR
RS T S R

FRasp 2 B 5o (Wolbachia) g % 18 éhpadsx - € UiE fsaix ik
FP AT A pErE AR e MY E A0 25 WAIDB {r
WMelPop =3 2 padx e 5 4 8 B R R Tfeplif e 23459 > %3
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Pl A ehz S F (Wolbachia) Btk & o b sz = B8

3% o FEh R - B AIVE L7 Wolbachia e % ;@iiﬁf% S
AEHEAFHY LR APNRRPPE AR HE L RR 20

o foat g B e 3 o

. Immunopathogenesis of dengue virus infection: Implication for the discovery

of potential biomarkers for severe dengue(Prof. Jang-Hann Chu)
%3 g;{é&;ﬁ;*@ e sl fed $E 7R e & aun £ RV B
LEFEARAREFOLAFERPAIF FE . M HFEH (DHF) o
= fﬁ%i%i%% LagdtEe Eng4 '.eﬁ%;*i E"ﬁ-‘ffﬁiﬁ;:)jz EEXF-E
EEMEFRCSGEREEL c ST HIAREf FHENLET IR
(DHF) 2 B enBd 55 o 4 F1+ 2318 4 LR F eenfg A F]+ 2 B ihfp
TR VR AFIRAROF R ALLR Y TP LG Rl e
AT > R L REF LT o e R ek THEGF 2
(Western blot analyses) s iop & 3% < 4 > 2748 X 18 2 (TLR2) frig &8 <
2 6(TLR6) 2% & ;];a#);\ Fum A~ B ¥ e H Pee (PBMC)Y TR
b o % fER L LB A 4572 (ELISA) 5 IL-6 - TNF-a > # % R
TLR2 §= TLR6 & 5L 3| T #Fchimie B3 &5 & 4 g A ¥ i ip ¥
P (PBMC)? R} 2 o ¢ b ¥ ¥ :},;:s.w,a A4 & * TLR2 4- TLR6
P foFifl e T TLR2 4o TLR6 pF » % i# & /% ¥ 1% %2 (PBMC) e IL-6 v
TNF-o 2 2 &% o szt %% & 57 TLR2 v TLR6 913 5Lid i &% ﬁ/};‘s»
EFRBERBZL S BFEMES IL-6f- TNF-o 24 - #RE 2 HF NSI
B0 fde r B B R H P s (PBMC)PE B E 3 4 IL-6 i TNF-a c14 4 o
d %3 ),33:3; NS1 3-¢ {0 IL-6 o TNF-a 7% = TLR2 - TLRG 44 fe
BTPEE %fﬁﬁﬁ:}%i NS1 F-v {&%Eﬁai}é%ﬁﬂﬂ“ﬁ RGN
TLR2 {r TLR6 s 4 F-v o & * A 2 dk 14ukfik s (SEAP) i&- # &
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FEE B+ NSL v HTLR2{e TLR6 £ 2 /&1t = Jo b » B L5 & s
e F & opa NSL 3o g2 e85 2 A1) BApt - ¥ 2 pd g F ey
FE A NSL v RgZen TLR6-/- /) REF L F i idad « FB > &
BELHA NSLgv Ft TLR67 il ¥ A4 B A AR EHm° L
BEr o plvh s AR B FEBAGTFEY o HHBMNFE SR ¢z
B IRAP MR F B ATA T ol f RSk P ek o

. Effects of temperature, rainfall and petrochemical gas explosion on dengue

=3

incidence in Kaohsiung city(Director Ko Chang)

*H
FRPTE#L tfra;\w- wawszé&fsa—fﬁ,ﬂ%om«a’

%50 1§ R (PGE) > 7 it B4R - A it i o B30 2R
7 Iéﬂﬂfff: % [dx F %ﬁggfr PGE thip 3 iv% ch¥d g 2% & %}.L);?}]%;%m
=)o,

B

Y
%

N

d Bif gk (F4Esk) BE R Ak 2000 T 2014 #E hg g EAL
SHAPOFE (ARFE -THFE - EFFE)-REBRE d 3
TR E AR R EF AT BEFR TS
AN FEARABRETRE I A FREEE g 2R

ATHETD B AFLABE At T IENFIRDTE L FRABFE

i

I,

X 4w §F 4~ 17 (lagged-time Poisson regression analyses) s & fz 3+

2 K™ TR B Fl % {r PGE $+% & #4855 02 5 (2000-2014) -

BoE R B S E E AR G40 23] 3B AE S T Bl 0 R
B a BHRMAEGE T LF| 2B hBF e gen 3 8% (4p3
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®% 9P<0.001) - % 2014 #HPGE 2 14 » FE B 'GH EFR T &
4% 5%k RARF £ (2002 & ) (5-22 3F » 2.9-8.3 ik e £ (s

F S )e . PGE 16 e0% 1k {r¥ ST PCE-E 4 &Y iy i #
FAFEPCGEAAEEREIrE S R cnF A AF S Fh A pIT M (A
u) % rs=0.956 fr 0.963; P <0.001 )~ 22 %3 & (> 4p1t - 2014 & & M 5 3§ -
" % B - PGE chs & »ciu b % £ # b & 1 75.19 -

‘3“-

Sih
% p B IR B ot A e BB FLRAR T (TF T A W] B W oaRiT R B
BAEF R A BT E X F4pT 8% T RBIXF-AgH 4 Fag &
B4e PGES » &% & # I fodfdl® 7 Ak Lvk o
. Epidemiology and Immune Response of Severe Dengue(Director
Chau-Chyun Sheu)
2015 & & F 49 bIE E B R H ~ B F R ICU > 22 b5 = (44.9%) 5 27 b 75
#(55.1%) » ¥ E A 4T R b Py 0 UBAKREFE AT R T
frpa FlE X RE R E L kol 08 LApsH 2 W Lp bl 7 7 1 e
AMAHERFIRRF EF L F L wFR G c BRE L ARSI R
s/ Eul s I o) N e L S A A
DREEE AL IREGE B H R AR
1998~2016 = #cyp A7 7 > 2014 2 2015 # Foi s bl 5 B % 5 w1 8~12
RSN
PURRA R (D s PR RE S s LR S AR S AR ) R AR A H AR
£ o
DREEBALHEE BB g b A
2014 & 3 z2t 5] 2 0.13% -
2015 & - % o GIHCIE 0 fe A ps GIET B A~ R B GlATAR
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(0.49%) -
3 ez FE Adpa HEL AL EoRs M AL ok & 245 -
. Virological Characterization and Molecular Epidemiology of Dengue Virus
Infection in Taiwan(Prof. Yi-Ming Chen)
Zig (DF) 24 7 #md (DENV) sz 4 54 25 4
AR A o 2 B Fd e (WHO) Sg# 8L I RRE &
BN RRE . 2014 & SEB A BRE O EFORY opEEL 5 15732
bl E & AR bl o g 2T A2 hk 15,043 B (9696 ) * F A > 2015
EoRGEL {REDFI MRS > SRR F 415 (CDC)HR %
4384 D E E Fpb] o < SHEEEZBRBHA G e 2B A BES L a
(22,777;52% ) v 22 (19,784;45% ) - iz A 3 chp cnd 5 N E R
PR A T E o
Jf“"\'%ﬂ‘?%iﬁiﬁ%%ﬁﬁ BT EEMAF WRTEA(E IR R)
% 22 2014 & 7 & FCRF cp k4 (p<0.0001; r=0.87) o R1Fig = e
ZFF R ERFEFIsRELF oAy i F Ladie o 2§ %
TR F P EixF B A Breteauindex (Bl) IR > gz 7 % F] 9 7 K
1096-199% 3 4 3] 3596-49% ° ¥3+ 2015 # index “Ra - AP F M F 7 %
CAEFFETARFATERIEY o B TR S psas B (T
¥ RT-PCR) i {7 ¢51 NS5 h T4 3 {r* 44 B 4151 4~ foif & 4 8] e 33
> w87 f 2014 - 2015 & > DENV-1 o DENV-2 £.3 & 54 $5 0 @ &
FEZ A IGgM 219G & Bl & 7 ehig &7 g $=>IgM + = 5 = g %
=>|gG + = o
i 2L EWATF (E) £FET AL 4787 0 2014 & - 2015 # R
# I DENVS & %22 2013 # B g L & I fv 2014-2015 # P R R & 47 % ¢
BA Sop A R E AR o BT B BRI E B p el g BT
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9. Investigation of spatial distribution, oviposition behavior and larval breeding
habitats of dengue vectors in southern Taiwan(Prof. Shu-Mei Dai)
RPN AT R SRR Rt B F 0 F AP

ERR VAT

’

24P E o B2 pisfod Mpixr E L e IR A & F R &
Pl S EEZACRFE DMET]F - &0 BHRADBHI R AHFKDTE
YRR 3T E K SRR AGRY SR AR E B R

A FEB I kF BAS o T H A s E 2 G A g
LA BB BELE  TTRE o okeE AL E 5 5ok fookbue @
LA B D aiih ¥ 3 RD AR HRIE L BV Il o Tl 0 F

ERL R IEFLRBRIOZF RGO ATE L AR ERLE
HNEEAG > LS FERDIRBEIE LS I G RFE KD E
for B - o e FRAEHIES T LA 15K S o5k F ot
oA AR ] e L5 AR s g (ERS P IS g
Bt AR D ALl A AR E o 6 MR A P T 5 Bl F
AR E R BT L AT ez P A B PR o B

Fmix s FHEPA AT om0 MEIXPBFAE A2t o d B MBI A

F_*

PERR R R s A AT e BRA o A R b S G A
gl d fE 5 o g RN R 0 F E Hop ey T2 o
10.Study of human antibodies bound to dengue virus particles with different
maturation status(Prof. Wei-Kung Wang)
A }F—]-% (DENV) e f& 5 ,-')a’*iig] Fix+ :}ﬁs:?i MR R A éﬁﬁ)ﬁa 01 &
¥l e 29 Fkv (Eprotein) €7 4o (NT) i hi & fo4f - Edv P
ki 7 F 3 B4 (DI DUAeDIN) o ras cp 4 0 22385 DII

ek & (FL) 7nitpst > amDIl E-9- RMfuh b2 ml fu
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kS A E oA (mAD)EE  F 2xen? fe(NT ) - &DENV
SEA e HBARY 0 SRR (PprM) Fev AL 2 FkE-v fEr B2 &
ERBRDOIFRY 0 SH - AXRIIA A S RITR AR L o A
R A TR REBEEERES v F A FMADSH L § 7
P ik cADENVEEFenNT 2 4 2 [ chBg % o 1@ * ELISA¥ 3884 & 5%
LRl L A BT L (Bmax) fofzspd #ic (Kd) o NT»x# >
AR Mo E 4 4 Bl 51/ FRNTS50 > Bmaxfrl / Kdi®=& - #DII mAb

Bpom vt dRFL mADET ¥ { MaKd = g A 0 & P 2 4L mAbdp st
o 4&)];3—% FFOLBDEERE A T A F 23D MAb T 58 e
NT/E M o o B IR AR F LA RE A EDENVA ] 5 »xeaNT
i e

11.Role of Hematopoietic Stem Cells in Pathogenesis of Dengue Virus Infection
& Novel antiviral drugs development to dengue virus(Prof. Guey-Cheun

Perng)
B i LF EHEE R R PE R B e

AL KEREREL  EAFRIEL ML BE LT FRAER
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pis
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‘3‘
R
=
@
N

PR REST R R T - AFEBRE R AL L FRAE P e v
BB SHBRAPFARY e T AL BBA R R - B ow e
Fie- H 2R FEHpE TR B Rk o * MOI=1

A }I% F R AT Wwie £ 3 CD133 > CD117 > CD34 & CD61 thie
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gt e dhiwie o LR R W2 F L e op& AL
B4 B T RARE e 5 ¢ FACS A 45 o B % & ¢ ()F e 3
Rat® % E#p4 B4 (5§ CD34 CDI133 {r CD117 e et fm#e
HEEHBERAF RN (DFE Hpd 2 CD6L» R4E Prim® -

é‘@'ﬁﬁﬁP#mw&,xm%iﬁﬁﬁﬁﬁiﬁ%’?ﬁiﬁﬂ
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E’F“m”é’ﬁ m},%v-& zm}igmyj\_l ;—,'ai i*i)%*iﬁ&§¥#5% o TF]pb ,‘%%

BTy ﬁ.’.?b}?a-qr Eiiew BR8P izl icE Piwmie i mve o 518 R
EREFDERE s PR
SR T E AR BE R E

i

ARFERPORERE o g RIS G FRTFE
Brw o ARy AH e b G542 SR B e L
Flpt 0 8 FRT UMK R AR B upE Bh oo 0t BT
SRR AT A ) RN DA R TR R F AR e g &k o
R b E E Bopd amn] 8 W Red iy § BPE 2C7 4 2D22 e
Wik 3 RiRapE o Vero e > E Pime-MgOIL {4
o Y e R TR BR AP 0 A Y {opd é_i’;ﬁ LE
e B A fCMegO0l fo R 3 5% o dwve o 0 TR & AR T i T L m ie )
& HF o F]pt 0 A pI3E 7 Anthodia cinnamomea enE Bedr o 2% ¢ R ¥
IR ¢ R e SR 0 T T & Meg0l fmte ¢ Y E s e
Bier o APFER S kp FrphBlebitmit L8 G FrdFE RS
A ®Wenit 4 0 b Meg0l1 fme @ if 3] 909G chdr ] o g IPrd ¢ cni® * F50
Bt b adlnime? FETFEF a AL s Al o F 0 AR %
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12.

EENEH EfwiecE wmie > Meg0l v M E - BT o EEFURS
jz,%';ﬁ 7% z?n }?5.4- v iR L et £ g e B (T eniTd BV ET %% FT’F?;%
B SRR T RS R ES T R ;};«,* o

Prevention and control of Dengue in Kaohsiung(Senior Technical Specialist

Chiu-Wen Chang)
e dF 90% M F g 2 AR K B T B e 2001 - 2013 & H R

S b F e R EcE 0 2 D HcF o E Hupbl o 22002 & 5 4R 5
4,811 % o % 2010 & v 2011 & > 3f & % & £k bl fics AQE T - F o 4
W2 T 52010 #2241 1,075 6 > 2011 E4R£ 1 1,168 1].2014 & > 4R 2
g Fop bE 14,900 b 0 H P g E ol e 1R 20 B o gttt o R

s

719,723 B % Eéﬁ}]’;‘;w 5352015 B FEHE S 112 4 = o
PRI BF RE S A qoif f{fwﬁf#ﬂmw% o
LR E ﬁmﬁzgfr,ﬁ )];34@;15; oo PR

VB AT T R ki A o
Bt G R R T ORI R A A B € I

AR SE NSRS

# @ 4% - 2014

v
E2

U"b

"
m

Nﬁ

Foe BiF ek SRR ADmax R o e
£ BRI A R <R E 0 YRGS GRRERI M AR HE E A
PR TR £ 220142127 31p > w43 BHET %év“’rsg;b&
GERERI A RPFEEIRBHEALFE A RFF NERRL
38291 F - FHREZBIH-HFEL KL AR NI A FR > R F YRR
B (PSU) 5 152 m b ehja kA v F sefeat s Bend £ o pa o 34
Bh b EEEBMEI A LB AEE o

B2 SR 3 szf,##’%;]{ FEAER S AR AR 15 E NS
i ARG TRE AT
ARRARE § PR ER DA BT RFF R AL LT F B L
FR2Z LI AT ik NP Efoigil 0 B ES § #n



R 3 > o3ndfep B & iF o

13.Applications of ovi-trap and auto-dissemination of pyriproxyfen to control

cryptic source of Dengue vectors (Prof. Kun-Hsien Tsai)
%ﬁ%%%ﬁﬁﬁﬁ*#%%ﬁﬁ$ﬁﬁﬂﬁfﬁﬁ“°5§%ﬁﬁﬁ
LA e L ’é}gﬂlﬂfr%fzﬁ*;&ﬁ’ﬁr&&ﬁﬁs‘tiﬁcégﬁ:«g
B RTE o RLE B orT R B I#F“E”f Kimps s > BPAan g
ARG gty 5 R & HRF N ApiiElY AR E

Moo FAIE F (PPF) £— % Rerix B > 153 enin ek s ml

7; 2&7#{:‘;—5’7?%? %g:;\: ’ 5;5 é\ :‘;‘ ll; l’f‘_"_é'i; 75 ’;S’.J#ml]“}m : o i):E_,IE/Eﬁ
;i: ’Tll'if 3 fi‘iii\i—;‘ é‘ﬁp f‘? Y E‘f")r}i’%’ﬁ’ q}—\ . g E] @:}‘é, PPF " 15 _@

ek &2 B R BT PPE R - BT RIREE > T A S G odi o &7
BERIEY g R ER Yk REA £ T PPRIAERAE IS X
WF hi 4 o hp BB TOURSEEY AP R * UPLS-MS-MS % £ i
F3EF HPPF R £ 0 X0 4 R T 7 S Bx T S a4 (IEY )-
FEBT ORIk A KB 18.3mg/ m2 e e 1S
B3 mmixT u%% ¥ #-0.04~0.27ng 7 PPF 4 | 25ml -k ¢ 1] i o
IE% % 90£0.73% o v i ® » EHF222BH Ren5 B L (4B
Seirl BHBE) BEFT o %5 PPFehy BE 020 B ink > 4
¥ b 100 B gL Sk R o wATT LB 15 2090w Jook R B
7 IE9%>50 » PPF ek & 5 9.5-10.83ng /L » 2% i e’ % 3P 7 ¢ * PPF
H I A e R A RR i 4 E R OB E A DT (T o S BR KT P
ERen= 27 nagnatEEE N ERpI R E 0 B R EE

Foe

14.Genetically Modified Mosquitoes: An alternative way for Dengue Fever

Prevention(Prof. Chun-Hong Chen)
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ERhFELERRE 2 A EEE %@ﬁfbm’?)}%—; % 5000 F &) o d

B B AR 0 R R ERERAGE- T A DERPE R
BUEERR AR o bl LB ESEL AR B AT
B R o WO R Am e 0 Lo BRI ER AP
RO BE, o AT B EHEAS AT EFEDAF LR P
BABAITRE 2R EFL RN EPH L F AR sixhA Fled
Feruph oA o BRTFLAE # (NHRI) G g ] e
SR AT F E 2 ¢ DENV-1> -2 -3 -4 i i 243 RNA
T I I o B R - o BT P RO A TR 0 i
2 DENV i F34rky 254 (CHIKV) @ ehfl Bl B 5 o 5 97 4 ensd,
WpFLEFET Y BB 3 2 X p R FDTxd FRFL o
o B RRE AU HR RGP EL Bl S o AP0 v
HOReE - B E R IR o A F1ER Dk i(Medea) ) H SR ok
RAA T @ > adr 100905 X B R FHend A oif 5 K T4k ix
4ﬁ%°ﬂﬂﬁ&ﬁpié%%%*\ﬁﬁéﬁﬂ%ﬁ%%ﬁ@%ﬁ%
o T A rFERPMELFEL AL FREREE -

15.Discovery of antivirals and drug targets against dengue virus
infection(Director Jin-Ching Lee)
% i #ym4 (DENV) g #45142% £ # (DF)> % % # i # (DHF) fr
FEHRLEGHE (DSS) # £93 414 g4 DENV > B4 100

%@%’ff’ﬁ%@:ﬁr% TR G FEERS0F A o PP W Sk o (7R
P#l’/ﬂm"g‘«f” 41+ DENV g JllArrJrLﬁ'g_ i—“']m’ﬁ TR o ] oo A
PP EEFRATOREEL IR L DR GEXRAPZ LS4 F D

Fup 4 Ef o ARy ¢ oA PE 0 At mre g 2k stk | DENV
v ﬁz}'fr';?}",\ g s o iz

Iz

2k AP s b R
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T fEE F FLDENV B adE R a3 oo ik s AP IR i ie i
ird 4§ fR-1 (HO-1) fedrdi 3 § £ -2 (COX-2) 7 124 »cfr4] DENV
A e HO-1 i 3hde 438 vi ¥o v DENV Jovi f5 3 3 dips 4 F 35 5
& o COX-2 3 5'J“ﬁ'i7‘% B2 % m= e prinli ke m3 4
oA flwmie AFIET UIELBELDELF I B (5 A PRT EF
L(compound L) > HO-1 % #-#|4- GSE » COX-2 #r4|&| - (¥ 5 3 # ¥ thin
i+ 4 DENV g % {- DENV g % 7 ICR et | 8407 -

16.Evaluation of host factors as a potential biomarker for Dengue diagnosis and

Detection of dengue virus in blood products(Prof. Li-Teh Liu)
(1) * R EFLLETEFLFF BLL PR
B FERAPE 2RI I BFRFoHFI AP FAra R
FERRB AR PO G o RLPF L A5 N Bfr() R ¥ ¥ 2
ARG FE BanboA Rk B L S L R 2t
AR FIEEF R AR I EZEE - L PR ER . F R R
R AR e i iﬂ’ oAtk REEV M- PR B R
FE-E PG SRR 0 BBRATR G 9658500 Fp v i T &
BE R GARfcr NI RNPFR B LEERE o0 kT }%:}]%i}g\;
ANZFEH Y IR TR A R BT B A Bl F R T
R

TET AERR é}——’mﬂ_ gvovE- BRI BT o Gldc LA TR B

]

Gk p EREEIRE Y u F Y RS Fed kb

M ogdd o % %4 NADH-w#2 ¢ 2 b5:B mps > PR1> C4A3 > 48 F > 45 &
$o¢ cnC3b &7 CIbF R Fabe pigBFeaggpd @ > AP L ANE
A %] PRIk p B s 8 BH{-kp < g % 9 Vero
fod kgme st it > A PEFRPRL & ¥ £ R &K o Y L8

-0 B F = (Western blot) P Ag £ 3R - % 7 8- Harel o 222 7 ELISA
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W AWk o KP4 B R 7 ELISARI - B % KT 0o 2 ¢? PRl
B EAAERBEE I 0563 o APREEIEE KWL T
¢ PRL. FPAEA T G PRL«hI a4 4] > * 3 PRL ehdd Figid
= (Western blot) ¢ eyt 8 27 ELISA # @ * ekl 7 I el 873 o F]pt »
e ELISARI T ? PRLFMEF R T R M wd & o o pF o 2P 3R
Bt GAFF > - #HiPh F L BB FILERES -
(2) #¥eRE&E? FLHRFS DR
2015 & % FE A 43784 6] 0 R - ERFEARE S B E o
¥y o3 0 50-8506 % & A A B A Lm sk g A o BT ot m sk
HEEHBARA A FE RGO RE R E L Aopd O F
ERMEFE R WY L A LTE N
BEEEUES O Tl WET I B hE I BOpslfok p R ETHR
¥ #pd AT (001049« 2 3t Fid i
i NSLpeid 7 438 d & foRT-PCR kPl % £ #p 3 L3 % A ko
Pt ok R R &Y o Bt 8000 Bt R R BT R E Bopd a0 A
$5o pip e Y 0 SeaiR? syc BT 4000 Mtk S0 2015 # 9 0 3
117 > pld 2% RIRIAA & € chg 2@ i 7 4000 i Hk &

(EEZ)ARRBIR A ETHERHE

AP PRI EFIRLBERETSRT 0 R R E B 2 R
AR ERRR > FILBFERATRE 2 REATR B L - R
*&4m*?'%&i5%”’%ﬂ4‘mﬁ%?%dié Hiopma &
WOFEEEIAN - LRY WL AP MBIH A UReHR A4 R
FRREI AR B RBRFEIREXAF AT BV F
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Patients with gastric ulcer, duodenal ulcer, diabetes,
congestive heart failure, end stage renal disease and chronic
renal failure and other disease history of the masses,
susceptible to high risk of dengue fever.
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A

# = Weather factors combined with an accidental petrochemical gas

explosion (PGE) may affect mosquito—human dynamics in 2014.
Generalized estimating equations with lagged-time Poisson regression
analyses were used to evaluate the effect of meteorological/mosquito
parameters and PGE on dengue incidences (2000-2014) in Kaohsiung.
Increased minimum temperatures rendered a 2- and 3-month lagging
interactive effect on higher dengue risks, and higher rainfall exhibited a
1- and 2-month lagging interplay effect on lower risks (interaction, P <
0.001). The dengue risk was significantly higher than that in a
large-scale outbreak year (2002) from week 5 after PGE accident in
2014 (2.8-8.0-fold for weeks 5-22). The greatest cross-correlation of
dengue incidences in the PGE-affected and PGE-neighboring districts
was identified at weeks 1 after the PGE (rs = 0.956, P < 0.001).
Compared with the reference years, the combined effect of minimum
temperature, rainfall, and PGE accounted for 75.1% of excess dengue
risk in 2014. In conclusion, time-lagging interplay effects from
minimum temperature and rainfall may be respectively associated with
early and near environments facilitating dengue transmission. Events
that interact with weather and influence mosquito—human dynamics,

such as PGEs, should not be ignored in dengue prevention and control.
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A complex of adult mosquito trap and ovitrap has been designed for
multiple functions, e.g. to catch and kill the gravid female vectors, to
conduct mosquito surveillance. The basic design includes three
features: (1) an tubular entrance from top of cap to the half height of
the trap, (2) a transparent material was used for the upper part of trap
(<1/5 height of trap) to attrack the female vectors and reduce them
flying out through the entrance, (3) two small holes located at 1/4
height of trap from bottom to allow excessive water flowing out after
rainning or storm. This complex has been tried in the lab with good
performance that has potential to apply in the field.
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The application of Unmanned Aerial Vehicle (UAV) with multispectral
and hyperspectral receivers are significantly beneficial to the
surveillance of the unreachable breeding sources of vectors and
complicated urban ecosystem.
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Std. Conc Retention

Name (ng/L) time Response ng/.  %Dev S/N

3.2 ppt standard 3.2 2.41 10.00 2.8 -13.6  41.22
16 ppt standard 16 2.41 38.21 151 57 203.61
80 ppt standard 80 2.41 206.88 88.8 11 1141.11
400 ppt standard 400 241 1006.46 4384 9.6 1277.38
2000 ppt standard 2000 2.41 452745 1977.6 -1.1  4004.75
10000 ppt standard 10000 2.41 2282474 9976.5 -0.2  8443.36

Compound name: Pyriproxyfen

Correlation coefficient: r=0.999796, r"2 = 0.999591

Calibration curve: 2.28748 * x+ 367978

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis rans: None
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© -Tire pile
@ -Sentinel oviposition containers

Ble ~ 2582/ F 718 S = b egplidi=i (Devietal., 2014)
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UV light

White light

B+ ~ ¥ %4 (Luminous Powder Kit)

UVlight

UV light
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Fig. 2. Species-diagnostic PCR for five species of the subgenus
Stegomyia in the Ryukyu Archipelago and mainland Japan.
Lane 1, Ae. albopictus (Nagasaki); 2, Ae. albopictus (Okina-
wa); 3, Ae. riversi (Nagasaki); 4, Ae. riversi (Ishigaki Island);
5, Ae. aegypti (Thailand); 6, Ae. aegypti (Thailand); 7, Ae.
flavopictus (Saga); 8, Ae. flavopictus (Okinawa); 9, Ae.
daitensis (Minami-Daito Island); 10, Ae. daitensis (Minami-
Daito Island); 11, Negative control. M, size marker. Females

were used. Yukiko et al. (2010)
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2/17-2/18 % — 4i 7}’5{ 7](*51 Name Type Area ng/L
(@%%:67) <«——| A6TIH20/TACN Analyte 169.3 11.7
4z A 0/ 3 o A67 4H20/1ACN Analyte 144.0 6.5
4 2 My P o HTE1% 2 100% AG67 4H20/1ACN Analyte 134.5 4.6
1.25X dilute 149.3 7.6
Original (x1.25) EER
riginal (X ) 9 9.5ppt
. ) Name Type Area pg/mL
2/17-2/18 % — Rl #k KAk —
ok . 4———| A79 4H20/1ACN Analyte 145.7 6.9
(‘%% EJE: 79) A79 4H20/1ACN Analyte 158.8 9.6
2% ik o #El% 2 100% A79 4H20/1ACN Analyte 158.5 9.5
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Original (x1.25) 0.83 10 83ppt
’ s —- S R T — ot P
DN R R S S BT Y
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R Y R R e
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L ~ %
(3334 -) BHEREE 2 M TR 5%

Foo A1 by FRISHRIPFELARNFE AL FY GAd0 FAF

y

Healthy donors Dengue patient donors
human protein name
1 2 3 1 23 3 4 S 6
N R . ++++
immunoglobulin lambda 1 light -+
N + ++ ++ + ++++
chain +
+
mutant NADH-cytochrome b5
+ + +
reductase
PR1 + + +
++++
CcaA3 + o
+
Chain F, C3b In Complex With A
++ +

C3b Specific Fab

GPH-) @i Foe b FI R A ORBBRI- LT BHEE R F n
BT 4 d
foo TR LR AL A R AR

Tablel. Donors information used in this study
Donor [D Dengne rapid test DENY secrected
N3-1 JELe] Ighd from PEMC

Donor 1 - + - +
Donor 2 -

Donor 3 -

Donor 4 -

Donor 5 -

Donor 6 -

Donor 7 -

Donor & -

Donor @ - + - +
Donor 10 -

Donor 11 -

Donor 12 -

Donor 13 -

Donor 14 -

Donor 13 -

Donor 16 -

Donor 17 -

Donor 18 -
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(33 H2)2014%4 SHFLRERBRALRTATLAF-FFEY o
R b R
Fo- 8 R4 001997 # 2009 ¥ X £ TR A 4

R %e:%k*"19973 i RTRE A K

FEBOREEARL G
LEREKFREEEEFRELR
Hofphk £ s = 5 gk ARk AR
2.4 9|7 & #4(classic dengue)
LA FEARIVERZUE N ep B EICMERA CSREANEASL A
LA o B EIAFIFHSITR, R RAEF R ) FE IR FH TR AR E
KRG SRR 15 5 S r}u..;ﬁ_u%ﬁ(dengue hemorrhagic fever and dengue shock
syndrome DHF/DSS)

FE N B A FE A }L‘;T‘Jﬁf&ﬁ_"’%g :’\‘/IVTB—’Fmlx_&r}iﬂéf‘%’i’(ﬂ_’l\/ﬁlﬁ
A LR S WA 'JTlféuil— :
(1) %%
(2) &1 m %\Iﬁui ok i A JpIEE (tourniquet test)FE
(3) & ] ¥ 3108 12
(4) = ]\/7‘31% (lil [dom Vb F B 4e20% 02 b g JL/F P Feo TR Rk b IR R R
K)o

R 2 2009 7 E MR A N

FELEOREARAL G
LELHRETHKY

FEHHA L EF TS EIRA A R Rk s SR PR M SR
FER S NF v IR B R BRI
2FE#T BT

rmﬁﬁﬁﬁﬁ‘%?ﬂﬁﬂ‘ﬁ%F%ﬁ*ﬁ
FORAATE AR TH2ONZ B E R D b R e
SELIRER

ARG B AT - IE g

(1) B i B iRFRH 2 F 8

(2) B s

(3)55@‘Bg 23 (4"F5E L 4 (GOT/GPT>=1000 IU/L)~ R 38 % 45 & £ 5 & £

fé,u

é:,gt‘ﬂ: , “ZJ’BL‘L““ &%ﬁ%].’é‘ N~ BF
g 3\—:§"““§
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22 ~mblle R LA e R

bl (n=35)  #pw (n=140) piE

:r’_}‘ F_,;J

g 20(57.1%) 80(57.1%) -

& 15(42.9%) 60(42.9%)
# ¥ 67.80+19.69 66.92+18.75 0.806
LI 160.06+8.76 161.30+9.08 0.474
Liia 62.32+11.49 63.83+12.89 0.535
BMI 24.32+4.01 24.51+4.40 0.825
RS

4 34(97.1%) 109(77.9%) 0.008*

Fl 1(2.9%) 31(22.1%)

465



+ -
* =

> ] 2 g PR e 2 Tk R

466

Fble (n=35) $p ke (n=140) piE

# 8
4 33(94.3%) 134(95.7%) 0.661#
& 2(5.7%) 6(4.3%)

¥
4 11(31.4%) 34(24.3%) 0.387
& 24(68.6%) 106(75.7%)

BR R
3 8(22.9%) 54(38.6%) 0.082
& 27(77.1%) 86(61.4%)

SRR
3 1(2.9%) 5(3.6%) 1.000#
& 34(97.1%) 135(96.4%)

4
3 1(2.9%) 17(12.1%) 0.129#
& 34(97.1%) 123(87.9%)

¥ R
3 3(8.6%) 38(27.1%) 0.020*
& 32(91.4%) 102(72.9%)

M
3 3(8.6%) 18(12.9%) 0.771#
& 32(91.4%) 122(87.1%)

Ll
3 11(31.4%) 84(60.0%) 0.002*
& 24(68.6%) 56(40.0%)

'Y
3 6(17.1%) 56(40.0%) 0.011*
& 29(82.9%) 84(60.0%)

*piE-]* 005;#: 7 E=5
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Fble (n=35) $p ke (n=140) piE

O 18
4 9(25.7%) 28(20.0%) 0.459
& 26(74.3%) 112(80.0%)

=]
4 12(34.3%) 63(45.0%) 0.252
& 23(65.7%) 77(55.0%)

W F A AR
4 16(45.7%) 61(43.6%) 0.819
P 19(54.3%) 79(56.4%)

P'g:él\.»
4 12(34.3%) 50(35.7%) 0.874
& 23(65.7%) 90(64.3%)

FE
y 14(40.0%) 36(25.7%) 0.094
P 21(60.0%) 104(74.3%)

PR
y 4(11.4%) 18(12.9%) 1.000#
& 31(88.6%) 122(87.1%)

A5 7%
4 13(37.1%) 43(30.7%) 0.466
P 22(62.9%) 97(69.3%)
y 2(5.7%) 0(0.0%) 0.039%#
# 33(94.3%) 140(100.0%)

e
3 1(2.9%) 8(5.7%) 0.690#
® 34(97.1%) 132(94.3%)

*Ip@E ] 005;#: Y E=5



% = (%)

Fble (n=35) $p ke (n=140) piE
i i _ﬁ_" 4
’ﬁ 20(57.1%) 86(61.4%) 0.643
E 15(42.9%) 54(38.6%)
v—"%’ PR
’ﬁ 3(8.6%) 2(1.4%) 0.055#
E 32(91.4%) 138(98.6%)
CRRIEIR D
”ﬁ 21(60.0%) 28(20.0%) 0.000*
g 14(40.0%) 112(80.0%)
s f
”ﬁ 10(28.6%) 25(17.9%) 0.156
£ 25(71.4%) 115(82.1%)
7 #d)0
’ﬁ 1(2.9%) 11(7.9%) 0.464#
# 34(97.1%) 129(92.1%)
o8
’ﬁ 1(2.9%) 4(2.9%) 1.000#
g 34(97.1%) 136(97.1%)
i 9% iR
”ﬁ 33(94.3%) 45(32.1%) 0.000*
o 2(5.7%) 95(67.9%)
A n fiE
’ﬁ 28(80.0%) 70(50.0%) 0.001*
# 7(20.0%) 70(50.0%)
w108
34(97.1%) 116(82.9%) 0.031*

1(2.9%)

24(17.1%)

e

@] > 0.05; #: ¥ E=5
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e (n=35) ¥R (n=140) piE

Z A dn #
4 24(68.6%) 27(19.3%) 0.000*
& 11(31.4%) 113(80.7%)

v o IR #ikc
B ¥ 11(31.4%) 57(40.7%) 0.313
o 24(68.6%) 83(59.3%)

iz EE
L 22(62.9%) 37(26.4%) 0.000*
¥ 13(37.1%) 103(73.6%)

w B R
L 23(65.7%) 41(29.3%) 0.000*
¥ 12(34.3%) 99(70.7%)

BN S
2 ¥ 32(91.4%) 117(83.6%) 0.242
¥ 3(8.6%) 23(16.4%)

VS5 S
By 24(70.6%) 73(54.5%) 0.089
¥ 10(29.4%) 61(45.5%)

C-7# 13y
B ¥ 30(8.6%) 90(69.8%) 0.030*
W 4(91.4%) 39(30.2%)

X" REE
2 ¥ 13(46.4%) 27(26.2%) 0.039*
g 15(53.6%) 76(73.8%)

SRR
2§ 16(45.7%) 24(18.3%) 0.001*
W 19(54.3%) 107(81.7%)

*ip el 005;#: HEE=5
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w2 R e 2 TR e Bk Ty

e (n=35) e (n=140) piE
v i Tk ¥ 6.2413.30 4.8112.16  0.019*
P ) 11.3142.01 13.19+1.59  0.000*
I E A 33.9345.99 39.3144.45 0.000*
Tiaw R A 90.2515.84 89.5017.63  0.588
&) e 90.30+41.58  113.05+53.10 0.019*
A EAE S 60.88+18.29 60.67£15.23  0.948
e T 16.87+9.85 21.41+10.45 0.023*
o 3 0.8411.51 0.79t1.01  0.841
H 38 10.2745.02 11.55+4.01  0.116
& b 143.62147.20  155.18161.88  0.358
s R VRRL F S FAHE & AT 163.531292.74 83.00453.35  0.114
f FASRRL R A & AL pE 85.574121.72 60.69143.61  0.242
C-75 1 3ev 27.44+26.77 13.40+14.44  0.005*
B P R F 25.83125.21 13.5446.31 0.016*
s I 1.9242.17 0.9810.53 0.016*
i 4 136.5815.41 135.4913.17  0.267
A 4.34+2.95 3.7610.41  0.262
5 fF R PR 11.6841.90 10.63£1.80  0.009*
I Ew SRR 1.1510.18 1.05+0.17  0.009*
NN S R 37.5417.96 33.2316.54  0.005*

* 1 p e >t 0.05
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23~ bR ie pond (AT ES)
Role  HRE peEE O5%L IR R
(n=35) (n=140) (Odds Ratio)

Rz
4 9(25.7%)  15(10.7%) 2.89 1.14-7.30*
g 26(74.3%) 125(89.3%)

1 - ;}fﬁ )9,;- ,g—);
1 8(22.9%) 8(5.7%) 489  1.69-14.17*
& 27(77.1%)  132(94.3%)

ERIC RV
7 7(20.0%) 14(10%) 2.25 0.83-6.09
& 28(80.0%)  126(90%)

I
Y 2(5.7%) 1(0.7%) 8.42 0.74-95.72
F 33(94.3%) 139(99.3%)

R
¥ 3(8.6%) 3(2.1%) 4.28 0.83-22.20
& 32(91.4%) 137(97.9%)

B A3+ %
4 2(5.7%) 9(6.4%) 0.88 0.18-4.28
& 33(94.3%) 131(93.6%)

C 3P+ x
1 1(2.9%) 5(3.6%) 0.79 0.09-7.02
o 34(97.1%) 135(96.4%)

VA 1
3 1(2.9%) 2(1.4%) 2.03 0.18-23.04
& 34(97.1%) 138(98.6%)

B o B
3 23(65.7%)  74(52.9%) 1.71 0.79-3.70
£ 12(34.3%) 66(47.1%)

p ie-] 3+ 0.05
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D
8]
TN

J)]% ) e ¥R e ¥ E 95%1; ﬁfﬁ W
(n=35) (n=140) (Odds Ratio)

y 17(48.6%)  43(30.7%) 2.13 1.00-4.53*
S 18(51.4%)  97(69.3%)

RO N
4 7(20.0%)  10(7.1%) 3.25 1.14-9.28*
F 28(80.0%) 130(92.9%)

Bt e 2 1
4 3(8.6%) 2(1.4%) 6.47 1.04-40.33
F 32(91.4%) 138(98.6%)

?
y 3(8.6%)  10(7.1%) 1.22 0.32-4.69
F 32(91.4%) 130(92.9%)

* ¥ TR
Y 3(8.6%) 1(0.7%) 13.03  1.31-129.40*
F 32(91.4%) 139(99.3%)

B4 B % 2B
4 12(34.3%)  16(11.4%) 4.04 1.69-9.66*
F 23(65.7%) 124(88.6%)

xR PR R
y 0(0.0%) 3(2.1%) 0.80 0.74-0.86
] 35(100%) 137(97.9%)

R
y 3(8.6%)  16(11.4%) 0.73 0.20-2.65
F 32(91.4%) 124(88.6%)

B LB A R
y 0(0.0%) 2(1.4%) 0.80 0.74-0.86
F 35(100%) 138(98.6%)

L p &> 0.05
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BEREBEEFIF 2R

Bl iB ;S fF A 47

oy WEGH  DEGEEHE
Rble  HREETL (95% % # % )

24 ‘}E‘:
4 9(25.7%)  15(10.7%) 2.89 2.05(0.62-6.75)
24 26(74.3%) 125(89.3%) 1.0

BRI
4 8(22.9%) 8(5.7%) 4.89 5.65(1.55-20.55)*
pEd 27(77.1%) 132(94.3%) 1.0
4 17(48.6%)  43(30.7%) 213 2.37(0.92-6.14)
pEd 18(51.4%)  97(69.3%) 1.0

RS,
4 7(20.0%)  10(7.1%) 3.25 3.32(0.95-11.61)
24 28(80.0%) 130(92.9%) 1.0

%9 T
4 3(8.6%) 1(0.7%) 13.03 11.52(0.94-141.52)
2 32(91.4%) 139(99.3%) 1.0

Bl T % 2B
4 12(34.3%)  16(11.4%) 4.04 4.90(1.64-14.61)*
pEd 23(65.7%) 124(88.6%) 1.0

LA FEE S E] B|\/||;zg\,c*ﬁ~,ﬁ;;l*ﬁg
*Ipie-]* 0.05

G#H4r) 10332 ZERBEFRERFASFGERLP 2)
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TP I NFEIRBRORABRL L FEFFIRAL
% — ~ SD Dengue IgG Capture ELISA #& 5 & %
Year IgG__ l9G . Total
positive negative
- 12 190
=% 120155 9405 (94.06%) 202
(Sanmin 12 199
Dist) 2016 (5.68%) (94.329%) 211
PR 7 208
WiEE 2005 3060 (96.74%) 215
(Nanzih 10 108
Dist) 2016 (4.8%) (95.2%) 208
o A FHEEE2016F 47 S B IRELISA sk 8 5%
Primary sampling | Repeat sample
Year IgG Primary | 1gG Repeat Total
positive | sampling | seroconversion | sampling
o 12
Y ‘gp. 2015 (5.94%) 202 202
(Sanmin 11 5
Di
ist) 2016 (6.8%) 161 (4%) 50 211
e - 7
fpte® | 2015 (3.26%) | 215 215
(Nanzih 5 1
Dist) 2016 (4.6%) 131 (1.29%) 77 208

#2 ¥ 3 [gGHAan 2 o A & (i S 5 k)

. . g =
Primary sampling | Year (Male) | (Female) Total
2015 8/80 4/122 12/202
B (10%) | (3.27%) | (5.94%)
(Sanmin Dist) 2016 | 2144 9/119 | 11/163
4.5% 7.6% 6.7%
(4.5%) | (7.6%) | (6.7%)
2015 1/74 6/141 71215
B (1.35%) | (4.25%) | (3.25%)
(Nanzih Dist) 2016 | 1143 5/89 6/132
(2.3%) | (5.6%) (4.5%)
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e~ FH (oGt &k A (G K)

Primary | vear | <19 | 20~29 | 30~39 | 40~49 | 50~59 | 60~69 | 70~79 | 80~89 | total
Sampling

2/104 211|229 |54 |12 | 121202

e | 2015 | O | g g | 020 10RO 15000y | (6.9%) | (20.8%) | (50%) | (5.9%)
(Sanmin

Dist) 6/80 317 |15 |12 11/163

2016 | 06 | (7 505y | 039 | OM14 | 17 606 | (20%) | 5ow) | Y0 | (6.75%)

229 |1/66 | 2555 | 213 71215

| 2010 |02 | 023 ORI G onsy | (15%) | (36%) | (15.4%) | 70 | (3.3%)
(Nanzih

Dist) 130 | 1/23 1/24 3/10 6/132

2016 | 071 | 3000y | a3y | O° | (a2%) | Y% | @owy |V | (45%)

£

271 EFRFMBEPEREIN LI TR ALEE 2B

Primary sampling | year / ~ % Fx Z_| Total
(known) | (unknown)

R 2015 ?66.7%) ?33.3%) 0 12

(Sanmin DS 2016 ?27.3%) Z63.6%) %9.1%) 1

i 2015 %14.3%) ?85.7%) 0 !

(Nanzih Dist) 2016 | 0 ?100%) 0 5

475




(F3F ) ATEFE 2 PN ERRR

-~ FEFAMINZ

Group Number

Anti Envelope 2C7
2D22

Anti NS-1 2F30
2F12
2F31
1F28
1F124
1F54
1F72
1F19
1F29
1F109

32~ ¥ foR £ pd sk bk R

T+ KR ¢ fef A 2 902 ¢ fef 2 50P
2C7 2D22 2C7 2D22

Meg01-DENV?2 S5ug/mL  8ug/mL  lug/mL lug/mL

Vero-DENV2 5ug/mL  5ug/mL  0.05ug/mL  lug/mL

2 e A2 4 i Meg0l & Vero & % dp 4 ik R

D¢ e A2 T i Meg0l & Vero A 2 s 4 chpalk &
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GPE)IPEFRIRBELHI B AL I AFRHELH

Plasma

DENV-I Total
_|_ —_
+ 49 (81.7%) 5 (8.3%) 54 (90%0)
Culture
— 6 (10%0) 0 6 (10%0)
Total 55 (91.7%) 5 (8.3%) 60 (100%0)

-~ FEFRA - AR R F L FAULS DS X2 Two-by-Two v a4

Plasma
DENV-II Total
+ —_
+ 59 (80.8%0) 3 (4.1%) 62 (84.9%)
Culture
— 11 (15.1%) 0 11 (15.1%)
Total 70 (95.1%) 3 (4.1%) 73 (100%)

22 FEIRRA AR FF L FIULFE NG A2 Two-by-Two » 4

Plasma
DENV (I, I1) Total
_I_ —
+ 108 (81.2%) 8 (6%) 116 (87.2%)
Culture
— 17 (12.8%) 0 17 (12.8%)
Total 125 (94%) 8 (6%) 133 (100%0)

S EARBIRFF L F AL HR DS S 2 Two-by-Two
Ve i £

Years Total DHF Gender District of Kaohsiung city
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Male Female Xiaogang Qianzhen Fengshan Lingya Meinong

2 31 25 0 0
2015 56 36 (64.29%) 3 (5.36%) 8 (15.29%)
(3.57%) (55.36%) (44.64%) (0%) (0%)
3 10 14 0 1
2016 24 18 (75.00%) 1(4.17%) 1 (4.17%)
(12.5%) (41.67%) (58.33%) (0%) (4.17%)

2212014-2015 £y RELMANRESPFEEIRBEARCRI 2R
BPHEK- Fi

Interval of acute

Infection Gender Age and convalescence Notes
phase (months)
HKMUO001 M 71.0 4.2 DHF, HTN
HKMUO002 F 514 4.5
HKMUO004 F 49.2 4.2
HKMUO006 F 19.8 4.2
DENV-I HKMUO009 F 16.9 4.6
HKMUO012 M 12.5 4.7
HKMUO022 M 55.7 5.7 HTN
HKMUO030 M 43.1 8.2 DENV-1 history, HBV, HTN
HKMUO043 M 69.9 8.6 Solid tumor, HTN, DM
HKMUOS8  F 549 3.1 DHF, DENV-L history,
Hyperthyroidism
HKMUO059 M 65.9 3.1 DHF, DENV-1 history, HTN
HKMUO060 M 62.9 3.0 DHF, DENV-1 history
HKMUO061 M 68.9 3.4 HTN, DM, CVA
DENV-1I HKMUO062 F 41.0 3.3
HKMUO063 M 37.3 3.7
HKMUO064 F 48.7 6.5 HBV
HKMUO065 F 77.3 6.2 HTN, CVA
HKMUO066 F 45.9 6.0
HKMUO067 M 27.4 6.1
A

271 FER-AE - AURIRAF AT ETHARAPHLFRER
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FPF ) WESGERERI BRI RpHBFATVE
21 ALPRBFRERES A

O\ 2 " 30psu | 20psu 15psu 10psu bpsu ¥R e
NG e
2] p¥ 0 0 0 0 0 0
4 -] pF 2 1 1 0 04§ 3 0
6] PF 13 0 1 0 04§ 4 0
8 ] B 16 2 2 0 0854 0
10 - p* 19 2 2 0 0-2% 5 0
12 /] p* 19 2 2 0 0-% 5 0
24 -] pF 20 16 3 0 0887 0
48 | B 20 17 031 047 14 047 2
T2 /] B¥ 18 01§ 2 013 16 047 2
96 -] p¥ 19 0473 0>t 16 047 2
120 -] p* 20 2473 138 17 047 2
144 - p* 204 4 1> 19 04§ 2
ERCE 0% 0% 0% 90% 95% 100%
% 2 i&&ﬁﬁiﬁd%&%* 22U L~ IFERBBAS B E D)
I - S
: Bl % FEE T
LN = g v =
| % = 3% ’Fﬁ 7 (hr) v %R /¥ (hr) e K
1/2 3 100% 1/2 4 100%
777K 4BTI 1/4 5 100% 1/4 4 100%
1/8 24 100% 1/8 3 100%
1/2 0.5 100% 1/2 0.5 100%
'}%’J(Jr’ﬁ ¥ % 1/4 2 100% 1/4 1 100%
1/8 6 100% 1/8 1 100%
1/2 48hr fs 65% 1/2 48hr s 100%
4 -k 33psu 1/4 48hr fs 0% 1/4 48hr s 40%
1/8 48hr & 10% 1/8 48hr 14 40%
1/2 5} 100% 1/2 5 100%
4 K4BTI 1/4 9 100% 1/4 5 100%
1/8 8 100% 1/8 5} 100%
T 1/2 0.5 100% 1/2 0.5 100%
AR BB 1/4 2 100% 1/4 1 100%
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1/8 4 100% 1/8 l 100%
1/2 36 100% 1/2 48hr 1 100%
#2 % 30psu 1/4 A8hr ¢ 10% 1/4 48hr 1 55%
1/8 A8hr ¢ 0% 1/8 48hr 50%

33 kAR BANATERALES

= FoktF R (L ) Aokt R (T F )

AN Hi ta % & (ppm) 1 % & (ppm)

O\ B B % 4L

2R FS)E 21 52 s 208 & 12 55
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Tonization mode ESI+

Source T 120°C

Capillary V 3.0kV

Cone V 25V

MRM channel 322.1 - 95.7,CE=15V
322.1 - 184.9, CE>=25V

Desolvation T 450°C

Desolvation gas flow 900 L/hr
Cone gas flow 100 L/hr

Resolution Qi=13; Q=15
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Infectious dengue vesicles derived from CD61+ cells in acute patient plasma
exhibited a diaphanous appearance. Sci Rep. 2015 Dec 11;5:17990
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Characterlzatlon of Infectious Dengue microparticles in infected human
Ko-Lun Yen', Alan Yi-Hui Hsu', Meed Lee?, Shang-Rung Wu?, Guey Chuen Perng’24

TInstitute of Basic Medical Sciences, 2Department of Microbiology and Immunology, *Department of Oral Medicine, and “Center of Infectious Disease and Signaling

Dengue is a self-limiting acute febrile illness, caused by dengue virus
(DENV), followed by a phase of critical defervescence such as dengue
hemorrhagic fever (DHF) and dengue shock syndrome (DSS).
Thrombocytopenia and platelet dysfunction are the most salient feature in clinical
laboratory findings in dengue patients. Although different hypothesis have been
hypothesized to explain DENV-associated thrombocytopenia, including the
suppression of bone marrow and the peripheral destruction of platelets, the
actual mechanism remains to be further explored. Bone marrow hypocellularity,
especially loss of megakaryocytes, the progenitor cells for platelets, in the early
stage of DENV infection is a common observation. Recent evidence suggests
that DENV can be found in platelets isolated from patients and that DENV infects
megakaryocytes efficiently. Two mechanisms by which how megakaryocytes
produce platelets have been suggested. One of which is similar to apoptotic cell
death and cellular activation resulting in shedding platelet in the form of
microparticles (MPs). Recent studies have found that MPs are involved in virus
infection, for example it can enhance the efficacy of hepatitis C virus (HCV) entry
and eschew immune surveillance [1]. But only a few researches discussed about
the microparticles in dengue, even DENV particles have been observed to exist
in different size in patient serum [2]. In our recent observation, the infectious
dengue particles are various in size and appear as microvesicles surrounding
with human host membrane [3]. As such, we further characterized the properties
of dengue-derived microparticles and their role in dengue pathogenesis.

[ Specific Aim])
1. To establish protocol in isolation and purification of DENV-MPs.

2. To understand the biological properties and composition of dengue
microparticles.

-~

[ Result ]

Dengue virions exist as microparticles (MPs). DENV MPs
could be observed under electron microscopy (EM). (A)(B) DENV MPs
derived from acute dengue plasma and labeled with anti-DENV Env. (C)
DENV MPs from acute dengue plasma under Cryo-EM. (D) Observation of
MPs in ex vivo infected HBM. (Data contributed by Yi-Hui Hsu)

Existence of MPs in different cell types during DENV infection.
Meg01 (A)(B) and Vero (C) cells derived MPs could be observed by TEM after
fractioning by sucrose gradient. MPs isolated from DENV infected HBM (D)(E) and
hepatoma cells (F) could be observed by TEM after concentrated by 30kDa centricon
(Millipore Amicon Ultra-0.5).

DENV virions could be shed from membrane-like structure. Env
protein could be seen in every fraction of MPs derived from DENV infected Meg01
cells. Confirmation of fractionated MPs derived from DENV infected Meg01 cells by
immuno-EM, DENV virions appeared to move away from MPs-liked membrane
structure.

Research, College of Medicine, National Cheng Kung University, Tainan, Taiwan

Transmission
Transfer/Immuno/Cryo
EM
Viral soup Apoptotic bodies Microvesicles
Patient Serum Cell debris Exosomes
(800-5000nm) (100-1000nm)

Protocol for DENV-MPs isolation. To understand the biological properties of
DENV MPs, we modified the MPs isolation protocol described previously [4]. The
DENV-MPs and single DENV virions could be separated at 25,000 rpm in sucrose
gradient . Fractionated DENV MPs and virions were subjected to further biological
analysis.

& :}'“ G :
5\ ; $$ & pVv2 infectivity DV2 Env gene relative expression
ééo & & s‘q’
¥ f &

Ct value

DENV Env

P o A

& &

& lg"' Py 25
Capacity of infectivity in single DENV particles and DENV-MPs.

Comparison of the infectivity and DENV proteins between MPs and single particles.
Capsid protein did not associate with both DENV-MPs and single particles., DENV-
MPs formed fewer viral plaque and carried fewer viral proteins, comparing with
single particles. However, after analyzed DENV genome RNA contents, lower Ct
value was noticed in DENV-MPs, indicating higher viral RNA copies.

DENV Capsid

[ Summary]

IntJ Hematol. 2012 Nov. 96{5) 600-610.

We observed a microparticle encapsulated with many DENV virions in different
cell types. Previous reprot has shown that DENV in platelets isolated from acute
dengue patient's PBMC. Recent evidence suggests that human megakaryocytic
lineage cells in HBM are highly permissive to DENV infection. Current results
suggested that DENV microparticle may play a role in dengue pathogenesis, to
much extent to DENV induced thrombocytopenia .

[ Future work]

1. To isolate DENV-MPs from pooled infected bone marrow to preform
biological assays.

2. To test neutralization properties of DENV-MPs against Vero derived
DENV viirions

3. To dissect the mechanism involving in the formation of DENV-MPs in
infected cells.
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Phenotypes of Cells Infectable by Dengue Virus in PBMC of
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Department of Microbiology and Immunology, National Cheng Kung University, Tainan, Taiwan

Figure 1. Stem Cells plays important role in permissiveness to dengue virus infection in PBMC.
PBMCs obtained from healthy donors i i isSil to dengue vi-
rus infection. PBMC from Donors 1 and 2 did not support dengue virus infection, while PBMC from Do-
nors 3 and 4 were susceptible to dengue virus infection. PBMCs from Donor A, B, and C were not in-
fecatble by dengue virus, but after the GM-SCF induction, these PBMCs were highly permissive to den-
gue virus infection. We therefore hypothesized that the levels of stem cells in PBMC dictates the in-
fetivity of PBMC to dengue virus.

To test the hypothesis, we set up a study in which we collected PBMCs from healthy subjects. These
PBMCs were subjected to FACS analysis prior to infection with dengue virus at MOI=1. The kinetics vi-
ral titers in collected soups from each infected PBMC were performed with standard plaque assay. The
peak of viral titers from each PBMC was correlated with corresponding FACS results. The flow setting
for the FACS and dengue virus infection was below.

splitinto
8 tubes

Dengue is ly the most imp ito-borne human viral disease and has been| Table 1. Dengue Virus production in PBMC of healthy subjects.
cohabitated with human beings for many centuries. Dynamic clinical manifestations, ranging
from asymptomatic infection, mild fever, to severe h hagic fever that lly accom-|| Groups Donor ID Peak Of Titer Groups Donor ID  Peak Of Titer
panies with a high fatality shock syndrome, have been the salient of the dis:
ease. Previous investigations reveal that one of likely cause of thrombocytopenia seen in den- Donor 37 29125 Donor 4 0
gue patients is a likely consequence of dengue virus infecting platelet progenitor cells, Donor 17 11250 Donor 14 0
megakaryocytes and bone marrow cells associated with this lineage. With its easy access, pe-! Donor 7 11125 Donor 13 0
ripheral blood mononuclear cells (PBMC) become the major resource for investigation of cells! Donor 32 8625 Donor 21 0
|permissive for dengue virus (DENV) infection. Despite many decades of intensive efforts, the
actual phenotypes of cells accounting for the source of the virus in circulation of affected sub- Donor 35 3625 Donor 24 0
jects remain unclear. Freshly obtained PBMC from healthy donors were subjected to multicolor| Donor 30 2450 Donor 8 0
flow cytometry (FACS) analysis prior to infection. Profiling of cells in PBMC by FACS with Donor 18 23125 Donor 12 0
|markers, such as CD34, CD133, and CD117 for hematopoietic stem cells (HSC), CD61 and Donor 16 1887.5 Donor 22 0
CD41a for megakaryocytic lineage cells, and CD14 for phagocytic cells were performed. The
PBMC was then infected with DENV at MOI=1 and infectious virus in were eval- S il 2 o
uated by standard plaque assay. Results showed that 21/40 (52.5%) of PBMC were infectable Donor 33 1575 Donor 25 0
by DENV, but varying in viral titers, and that the percentage of HSC and Megakaryocytic line-| o\ Donor 5 1525 PFU- Donor 26 0
age cells in the infectable PBMC were significantly higher than those non-infectable PBMC. In Donor 31 875 Donor 27 0
|contrast, there was no difference in the levels of phagocytic cells in infectable and non-| Donor 1 562.5 Donor 28 0
infectable PBMC. The levels of HSC and megakaryocytic lineage cells in PBMC may prerequi-|
site for the DENV infection and the disease outcomes upon acquiring the DENV. Donori41 800 Donor 29 0
Donor 6 225 Donor 34 0
Donor 11 200 Donor 36 0
Introduction Donor 19 187.5 Donor 38 0
Donor 20 175 Donor 39 0
. Non-Infectable PBMC _— Infectable PBMC . Donor 2 137.5 Donor 40 0
== Donor #1 = Donor #3 Donor 9 137.5
5 ol S e Lt e Donor 15 1375
2 - 2 Peak of Titar o
H - e 5 il Donor 10 112.5
§' :{ 15000 2 ~omeaes || Table indicates that 21/40 PBMCs were infectable by dengue virus, some of which could pro-
= - WG, duce high viral titers to 2X10* PFU/ml. While there were 19/40 PBMCs did not support dengue
2> 3 toome » virus infection.
> >
5000
0123 5 7 10w NIt % w IR W e 40 30
P.L. (Days) P.1. (Days)

»
S

- AND CD61-AND CD14+

% ofCDAtA
°

% of CD34+ OR CD133+ OR CD117+
in gating cells
In gating cells

% of (CD&13+ OR CDE14) AND CD14-

Figure 2. Significant higher percentage of Stem and megakaryocytic cells in DENV infectable
PBMC. PBMCs were stained with multiple cell surface markers prior to DENV infection and sub-
jected to multi-colors flow cytometry (FACS) analysis. The FACS data were correlated with peak of viral

titers produced in PBMC after infection. Significantly higher percentage of stem cell and megakaryo-
cytic lineage cells in PBMC in PFU+ group, comparing to PFU- group. In contrast, percentage of cells
with markers for phagocytic property were not different between PFU+ and PFU- groups.

‘Antibody Staining
Flow cytometry
CD34, CD133, CD117 Analysis
€D45, CD41a, CD61, CD14

Prior to DENV infection

MEP

£O138.CO117.COM.
GO T+ e COSTe

Megakawoqy}e

coits

Phagocyte

Conclusion

HSC and megakaryocytic lineage cells in PBMC may prerequisite for the
DENYV infection and the disease outcomes upon acquiring the DENV.

Future Works

Stem, megakaryocytic lineage, and phagocytic cells will be sorted out from
PBMC and infected with dengue virus. The viral titers in each population will
be measured and the viral RNA genome will be quantified. The efficiency of
infectious virus production will be calculated by the viral RNA copies over
PFU.
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'r Introduction > Results
Dengue is very portant veﬂm ~borne human infectious disease globally. The disease
caused by dengue virus (| V) introduced to human beings mainly by the bite of infected

acdes mosquitoes, and s mamly distributed in tropical and subtropical temperate zone.
Recently, with factors. such as the climate changes. increase of human migration, and
unplanned urban development. dengue has been reported in more than 130 countries in the
world. Wide spectral clinical states of the disease are documented. ranging from
asymptomatic/mild to severe and lethal symptoms. Most of new dengue cases are
asymptomatic, but about 1% of the cases arc potential life-threatening. Mosquito control s the
current practice in mitigation of DENV spi but the cffec
Gengue outbroaks are happening cvery year. Cycling patter of a dengue outbreak is a hallmark
in dengue endemic zones, but the reasons remain a mystery. Recent reports show that
asymptomatic dengue cases arc a potential risk factor to promote the DENV dissemination,
2l clement for the dengue outbreak, while the source of the

persistent DENV infection has been noticed in

matopolGts: sier and primate testicular cells, Furthermore,

cell cultures and ex vivo primary hem:
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may be persistent in healthy subj

ult to trace the viral titer in the of healthy individuals recovered
NV Infiction, As such, in order 1o dissect the persistent sspect of the DENY Infection;
we set out o investigate the scenario with humanized mouse m

> Hypothesis

Dengue virus

“
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Humanized mouse

» Material and Method

Mice. NOD Ca-Prikdescid IL2egtm1 WJISz3 (NSG) mice were purchased
house rec

(Tuipei. Taiwan) and in a specific-pathogen:
CTainan, Taiwan )

from she National laboratory animal center
room at animal centee in National Cheng Kung University

Rone marrows (IRBEA-FR-

Celt preparation. 2199) or cond bloods (IRBSA-ER-103-184) were freshly obtained
from National Cheng K.

ing University Hospital and approved hy Institutional Review Hoard
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Viral foad monisoring. Blood d from humanized mice at days 6,10,
21. and every 2 weeks thereafter post DENY infection or saline water treatment. Viral load of blood were detected
by standard plaque assay.

FACS analysis. Bloods were collected from indicated days of HBM-humice o HCB-humice and followed by the
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> Conclusion
O Persistent DENY viral infection was observed in the infected humanized mice.
O Megakaryoeytic lineage cells were potential for DENV infection.
O DENV could be recovered from major organs of persistent DENV

>
o

Acknowledgements

This rescarch was, In part, supported by the Ministry of
Welfure Taiwan, R.O.C.

lucation and Ministry of Health and

497



GPE) AR R ERBA LB BRI AT HE A

Wik

FEEANE T HEFHE:
MG
BERERHBEHEDRIR
— ~ BTN

e

PR s (D% () %

AR HEA I

i - (OEEA QFRA QM GFRER  (G)FAM
ZEREE - (1) BUNDUT (2) BT @)k (4KE G)WHFEATELE
fSE -

JEEH,
R

e

() 16 (41F5H)
() 18 (415H)

A
BfRaE 5 -
{iEFZEY) -
EhYI R S -
— - BRRRER

_ (ON QY ARZAEEEGEEER? GEHHEEE T HE)

(0 —REEA (DEEHmME 3) BEATUERRE SRR RUMES 2
(N Q)Y RATERE 2

=~ HepBAERRE

— (ON(1)Y HBV  BZAIHFR

— (ONQ@)Y HCV  CHAIFFxR

_ (0O)N ()Y Liver cirrhosis (L

498




— (ON(1)Y

— (0N (1)Y

— (0N (1)Y

— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (0N (1)Y
— (ON(1)Y
— (ON (1)
— (ON(1)Y
— (ON (1)
— (ON(1)Y

— (ON(1)Y
— (ON(1)Y

=

F ARBERIER (K -

Autoimmune disease E & G IR

(SLE, RA, Sjogren’s syndrome, Behget Disease.......)
Hematologic malignancy

(e fERE ex. Leukemia, lymphoam, multiple myeloma )

Solid tumor :

(&F'&EfERE ex. Colon ca, esophageal ca, breast ca, prostate ca, oral ca, lung ca, brain
ca, gastric ca, pancreatic ca....)

= TR

DM (Diabetes mellitus) ##FR %R

D¢t

DU (duodenal ulcer) + #5855

GERD H&#ER

Alcoholism i}

Old pulmonary TB Hfi45 4% p 52

HTN (Hypertension)

GU (gastric ulcer) &

COPD (chronic obstructive pulmonary disease) & 4:FH Z& 4 it
CHF (congestive heart failure) (2=

CVA (cerebrovascular accident) FinEEw - JE

ESRD (end-stage renal disease )

CRF/CRI (chronic renal failure)

ARF (acute renal failure or acute kidney injury)
Immunosuppresion:

(steroid, ...)

HIEES

Bed-sore HiEERIE

Burn

h -~ RERS © (B RERSF TS RS e MR L)
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12.
13.
14.
15.
16.
17.
18.
19.

Fever st

Chills  ¥T5€8H

Headache FEJ

retrobulbar pain ZIREF

back pain %

bone pain ‘ETEE

joint pain (Arthralgia) RE&fiE

Myalgia (muscle pain, soreness) HJLIAZE
skin rash 7%

. petechia Hin%k
11.

Diarrhea fifit+ 8%

Abdominal pain/discomfort jt @/ R 4FHK
Nausea/vomiting 15,0/Il&H-

Sorethroat IEEmE

Cough il

[t

Jaundice =JH
Sweating &1
General weakness/ malaise 454 /]

lethargy &l
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Screening of dengue fever in the blood donors during the dengue
outbreak in 2015 in southern Taiwan

Control/Tracking Number: 16-LB-4137-ASTMH

Activity: Late Breaker Abstract

Current Date/Time: 8/24/2016 11:46:35 PM

Author Block Jih~Jin Tsai', Li-Teh Liu?, Guey-Cheun Perng®, Yu-Wen Chien”, Chun-Yuh
Yangs

'Center for Dengue Fever Control and Research, Kaoushiung Medical University; Div. of
Infectious Diseases, Tropical Medicine Center, Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan, *Department of Medical Technology, Chung Hwa University of Medical
Technology, Tainan, Taiwan, ’Depaﬂment of Microbiology & Immunology of National Cheng
Kung University, Tainan, Taiwan, *Department of Public Health, College of Medicine,National
Cheng Kung University, Tainan, Taiwan, *Center for Dengue Fever Control and Research,
Department of Public Health, Kaohsiung Medical University, Kaohsiung, Taiwan

Dengue virus could cause transmission via blood transfusion. There was a big dengue
outbreak in 2015 in southern Taiwan, chiefly in Kaohsiung and Tainan. The total
laboratory confirmed dengue cases were approaching 43,784. The predominant
dengue serotype was DENV-II. In Kaohsiung, DENV-I co-circulated, but played the
minor roles. The phylogenetic tree demonstrated DENV-II from Indonesia. The
mortality rate of dengue cases was 5.1 %o. The median age of the mortality was 72
y/o. The comorbidities played the key roles for the dengue mortality cases. During
the peak dengue outbreak from September to November in 2015, we collected the
samples from the blood bank under the consent of IRB at Kaohsiung Medical
University Hospital. We used both the SD NS1 Combo rapid test and ELISA test to
detect antigen and antibody, and used real-time PCR to detect dengue virus. Totally
we screened 6050 samples for dengue infection from the blood donors of Kaohsiung
and Tainan, and we found one blood donor containing DENV-II. Plaque assay showed
50 pfu/ml. The dengue NS1 antigen rapid test (RDT) of this case was negative and the
antibody for dengue was also negative. All the other samples were NS1 RDT negative.
There were 8 samples containing both IgM and IgG, and 4 samples containing only
IgM. But these antibody positive samples failed to be detected dengue virus from the
real-time RT-PCR. The confirmed dengue infection from the blood donors was 0.17
%o in 2015. From the previous reports of the other countries, the detection rate from
blood donors ranged from 0.7%o to 3%o. This is the first time we detected dengue
virus of blood donors in Taiwan. Whether the blood bank should screen the dengue
virus infection during the big dengue outbreak warranted more consideration from
this pilot study in Taiwan.
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International Dengue Fever Symposium

Date: 2015/11/26 (W4)

Location: Conference Room, National Referral Hospital, Solomon Islands

Organizer: Center for Dengue Fever Control and Research, Kaohsiung Medical
University Tropical Medicine Center, Kaohsiung Medical University
(KMU)/ Kaohsiung Medical University Hospital (KMUH)

Co-organizer: Taiwan Health Center, Kaohsiung Medical University Hospital
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International Dengue Fever Symposium

Date: 2015/11/26 (W4)

Location: Conference Room, National Referral Hospital, Solomon Islands

Organizer: Center for Dengue Fever Control and Research, Kaohsiung Medical
University Tropical Medicine Center, Kaohsiung Medical University
(KMU)/ Kaohsiung Medical University Hospital (KMUH)

Co-organizer: Taiwan Health Center, Kaohsiung Medical University Hospital
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International Dengue Fever Symposium

Date: 2015/11/26 (W4)
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Organizer: Center for Dengue Fever Control and Research, Kaohsiung Medical
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