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1) An analysis system using infectious Zika virus molecular clones and knockout mice was
constructed to identify the viral regions involved in pathogenicity. A genetic and serological
diagnosis system for Zika infection was established. An evaluation system for the assessment of
prototype Zika vaccines was established.

2) Virus samples were isolated from patients with imported dengue, chikungunya and Zika
virus infections; genetic analyses were carried out, and the data were registered in a database. A
new genetic diagnostic system for yellow fever was established. A piece of software linked to
Google Maps was developed specifically for use with the dengue virus database. A reporter
replicon plasmid DNA of the chikungunya virus was constructed.

3) An experimental primate model of dengue virus infection using marmosets was established.
The model was used in an analysis of the underlying mechanism behind severe dengue fever due
to reinfection.

4) A prototype of an immunochromatographic kit (made in Japan) for the detection of dengue
virus antigen NS1 was manufactured, and the outcomes were favorable.

5) Single-round infectious particles (SRIP) useful for the measurement of anti-flavivirus

antibodies were developed. The SRIP were used in a neutralization titer test, and the results were



found to be equivalent to those from experiments using common infectious virus particles; the
findings confirmed that the SRIP were useful.

6) A subgenomic plasmid of dengue virus type 1 with a reporter gene was prepared, and a
simplified exhaustive anti-flavivirus antibody neutralization assay was manufactured.

7) Dengue virus replicon cells were successfully established. Bromocriptine was found to exert
an antiviral activity against all dengue virus serotypes.

8) Some drug formulations used in Kampo medicine were found to have an inhibitory effect on
the replication of dengue virus and chikungunya virus.

9) A system using the PCR method for the detection of the phlebotomus fever virus genome
RNA was established. Findings suggested a vertical transmission of type 2 dengue virus in
Armigeres subalbatus mosquitoes. No vertical transmission of dengue virus has been confirmed
since the 2014 dengue epidemic which affected several countries. Findings have confirmed that
proliferation of Zika virus by common house mosquitoes (Culex pipiens) tended to be low in
Japan.

10) In a study conducted on three species of Aedes albopictus breeding in Japan, the existence
or non-existence of infection by dengue virus, chikungunya virus, Ross River virus and zika virus
via the oral route was examined, and the findings showed that all three mosquito species were
sensitive to the above.

11) In the preparation of “Guidelines pertaining to the diagnosis of mosquito-borne infections,”
revisions were made in 2016 that included the issue of Zika virus infections. Pamphlets,
animated videos and websites on the prevention of insect-borne infections were created, and
effective methods for the provision of information were developed.

12) A website was started in order to provide timely information on the surveillance of imported
cases of dengue fever in Japan. English versions of teaching materials used in epidemiology
training programs have been developed. A training workshop was organized at the international
meeting of the FETP, and a lecture on mosquito-borne infections was provided to the general
public at the annual meeting of the Japanese Society of Tropical Medicine.

13) A system for the immunological analysis of marmosets developed as an animal model of
dengue virus infection has been established.

14) To establish a primate model of Zika virus infection, marmoset sensitivity to Zika virus was
analyzed.

15) A plan was prepared to collect placentas and conduct pathological analyses in regions with
high incidences of Zika virus infection; and collaborative research with the LIKA Institute was
started. Each maternity hospital or general hospital conducted lectures on the collection of
placentas, and gave practical trainings as well as lectures on how the samples should be collected
and stored. Probes for in situ hybridization in the histopathological diagnosis of Zika virus
infection were designed and prepared; and detection of viral nucleic acids was confirmed using
infected cells.

16) Loop-mediated isothermal amplification (LAMP) reagents allowing for detection of both
African and Asian strains of Zika virus were developed, as well as a LAMP-based method of
detection of Zika virus using a portable LAMP detector. Their usefulness was examined by using
patient specimens at the Laboratory of Immunopathology Keizo Asami in Brazil.

17) Prototypes of fluorescent LAMP reagents including Zika virus primers designed by

Nagasaki University were produced experimentally; and findings from cross-reaction tests



confirmed that the reagents allowed for specific detection of Zika virus. The Pharmaceuticals and
Medical Devices Agency was consulted, and general advice and guidance were received
face-to-face regarding the development of fluorescent LAMP reagents for the detection of Zika
virus and their use as in-vitro diagnostic reagents.

18) Anti-Zika virus NS1 monoclonal antibodies were prepared, and two prototypes of rapid
diagnostic test kits using immunochromatography were built; and findings confirmed that the
latter allowed for specific detection of Zika Virus NS1 protein in specimens obtained from patients
in Brazil.

19) By applying the same methods as those used in the preparation of stock solutions of
Japanese encephalitis vaccines, a method for the production of inactivated vaccine stock solution
was examined by using Zika virus strain PRVABC59; and as a result, a method for the
preparation of high-purity stock solutions was successfully developed.

20) The Chiba strain, which is a Zika vaccine candidate strain, was passaged in Vero cells, and
findings showed that its viral replication ability was equivalent or superior to that of the MR766
strain distributed by National Institute of Infectious Diseases.

21) A library of Zika virus antigen peptides was prepared, and a system of rapid analysis of
immune responses after acquisition of mononuclear cells was established. Plasma blasts from the
peripheral blood were isolated from healthy volunteers before and after inoculation of Japanese
encephalitis vaccine, and as a result, multiple Japanese encephalitis virus-specific monoclonal

antibodies were isolated.
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Rosemary Sang, Matilu Mwau, James Kimotho, Kouichi Morita. # 64 [F] H A ™ A )L A Snsg
i<, 2016 4% 10 A 23-25 A, EHN

8. Jx ~—[HICBITD 2015 EDT VT UANABYIET U KT LA T OEFRZEN - T A L A%
i)« AR, RN A X —, Kyaw Aung Kyaw, Ngwe Tun Mya Myat, Moi Meng Ling, & &,

Soe Kyaw Thu, Myint Aye Aye, .5 K, Buerano Corazon C, Thant Kyaw Zin, #H/ZA—,
13




57 [0 A ABE E SRS RS 2016 42 11 A 5-6 H, BN

(3) TEEREOFF « Hefrdahittz ) (x4 20 #A

1.
2.

T TE G DA ORR, BREA ., BIRETEMSTFINGERS, 201647 H 14 A, EA
T8 D EGE (7 78 - OHE | REA—, RIGRESEREIEE 2 —BRY Ry
v, 20167 H 23 H, EN

UHE BEA . B KEEREFFEFTARE 27— (Love Labo 2016), 2016 48 H 2 H,
EH

T B FREA . F 12 EAANERESAENEE I —, 2016410 A 10 H. EA
B IR BIE D =— X & F 2 T GE R IR AR A— 55 57 B A RBVFE PR VAR YT A
2016 4211 H 5 A, EN

BT RYYE OB, A, 5 28 RIRMAEY e, HEMME 7. 201741 H 21 B, EHAN
CABIONWT, ZFEA ., RIRHERIY VARV LA, 201743 A 12 A, HAN

(4) HrHiRgR

L,

14



(e 4)
[16£k0108307h0503]

R 294 5 H 22 H

YRk 2 8 S EFEH R O RR B E E

I EAER
FOX 4 o (AAGE) BBl - HRURYYIEIT A3 5 BRI E S S P R HE AT JE S 3

(% §5) Research Program on Emerging and Re-emerging Infectious Diseases

eSS (AAGE) EWNRA - TATAEHR S5 BB D A L ZEGE R 2 G/
KRBT D858
(¥ F&) Research project for comprehensive measures against vector-borne viral
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Springer Methods Mol Biol. 2016;1426:143-52. (book chapter)
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marmosets. 55 64 HAY A /L AZRANES, (LRE) 2016 4 10 H

Moi ML, Sutee Yoksan, Ami Y, Shirai K, Azami NAM, Saito Y, Suzaki Y, Kitaura K, Saijo M, Suzuki

R, Takasaki T, Kurane I. Common marmosets as non-human primate model for dengue vaccine

development: demonstration of protective immunity after vaccination. & 64 HA T A L A5l

2. (bR 2016 45 10 A
Kyaw Aung Kyaw, Ngwe Tun Mya Myat, Moi Meng Ling, ##/&, Soe Kyaw Thu, Myint Aye Aye, F-

Y KHi#i, Buerano Corazon, Thant Kyaw Zin, # H Z2—. Clinical, virologic and epidemiologic

19



characterization of Dengue outbreak in Myanmar, 2015. 55 57 HAZFESES KRS, (R 2016 4F
1 H

(3) THEEORY - Hiffixt

BEALE ) IR B ELY A
2L,

(4) Fririka
2L,

20



(A4 )

I EAER
E

WFFEBAFERRE A

WFFERASEH 4 &

ATl ek K4

ES i}

gy OB SR

P %

WHFERASE S A

ATl ek K4

-1/

ik A

TEEPIE B 16fk0108307h0703)
Rk 29 4E 5 B 24 H

[

T
P

YRk 2 8 S EFEH R O RR B E E

(AAGE) Bl - FBURYYE 67 2 FopTaOE 3 A B R HEEMT 7E S 2E

(52 F&) Research Program on Emerging and Re-emerging Infectious Diseases

(AARGE) EWNRA - AT a5 B HREES T A L A EGEIZXT T 5 A
H%E R B9 D5

#<  #&) Research project for comprehensive measures against vector-borne viral

infectious diseases which has possibilities of autochthonous epidemics

W SiEFE

7&) Osaka Prefectural Institute of Public Health, Manager, Division of

(RAH) KBRS ARM AT FRIIER A 70 2
(3%
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PRk 29 4 3 A

PRk 28 4F 4 H 31 H

1H ~

(BAFE) TV T OANA F 7T =T UANRIIHT HHT A )V AFIOBR%

(3 FE) Screening of anti-dengue virus activity of Kampo (Japanese Herbal)
medicine.

(AAGE) KB SLARAEEWFFCRTRGMER © A L A3 FAEAFTER

(3%

L7
7&) Osaka Prefectural Institute of Public Health, Senior researcher, Division

of Virology, Department of Infectious Disease, Tkuko Aoyama

I BROME (RIEHERE)

WFIERASERFKAE « ESLREGYEMIIERT VA VA 1 HEK

IHEAIT T 2 2,

1. R DI~ DFEE

(1)
1. 2L

TR - MEEEICRIT SR

(2) %2« YURTYLFZRIT D00 « RAZ—HE
1. Z2L(PEDY)
(3) TEER & OF: « SirFatha ) (28420 A

1. 72L
(4) FReeFHRE

21



(KX 4)

[16fk0108307h0803]
Rk 29 425 H 18 A

VRR 2 8 FREEERRIT FEBA A R R B &
(BT - FRRURYME IR 5 R ER R SPARAEN ) REREE

¥ 04 o (AAKFE HBL - FRBUEYWEIT R 2 gy 4 0 S5 B T HEE T JE 5 2

(3%  FE) Research Program on Emerging and Re—emerging Infectious Diseases

WHFEPHFERREL, - (AAGER) [ERRA - FATHAEME S % BB E 7 A /b 2 RRGHEIZ 6T D5

KRBT 25T
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1. Japanese encephalitis (JE) is the most important form of viral encephalitis in Asia. The critical factors
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determining mortality and severity of JE virus (JEV) infection remain unclear. We identified brain-infiltrating
T cells associated with a fatal outcome of JEV infection in mice. Dying mice were defined as those that lost
more than 25 % of their body weight by day 13 and died by day 21, while surviving mice were defined as
those that lost less than 10 % by day 13, based on the result of the survival time course study. Two groups
of five mice that demonstrated brain virus titers of >1 x 10(6) pfu/g were randomly selected from the dying
and surviving groups and used in the analyses. Cytokine patterns in brains were first examined, revealing
a higher ratio of Th1-related cytokine genes in dying mice. The expression levels of CD3, CD8, CD25, and
CD69 increased in JEV-infected mice relative to mock-infected mice. However, expression levels of these
cell-surface markers did not differ between the two groups. T-cell receptor (TCR) usage and complementary
determining region 3 (CDR3) sequences were analyzed in the brain-infiltrating T cells. T cells expressing
VA8-1, VA10-1, and VB2-1 increased in both groups. However, the dominant T-cell clones as defined by
CDR3 amino acid sequence differed between the two groups. The results indicate that the outcome of JEV
infection, death or survival, was determined by qualitative differences in infiltrating T-cell clones with unique
CDR3 amino acid sequences.

2 . Infection with a dengue virus (DENV) serotype induces cross-reactive, weakly neutralizing antibodies
to different dengue serotypes. It has been postulated that cross-reactive antibodies form a virus-antibody
immune complex and enhance DENV infection of Fc gamma receptor (FcyR)-bearing cells. We determined
whether infectious DENV-antibody immune complex is formed in vivo in marmosets after passive transfer
of DENV-specific monoclonal antibody (mAb) and DENV inoculation and whether infectious DENV-antibody
immune complex is detectable using FcyR-expressing cells. Marmosets showed that DENV-antibody
immune complex was exclusively infectious to FcyR-expressing cells on days 2, 4, and 7 after passive
transfer of each of the mAbs (mAb 4G2 and mAb 6B6C) and DENV inoculation. Although DENV-antibody
immune complex was detected, contribution of the passively transferred antibody to overall viremia levels
was limited in this study. The results indicate that DENV cross-reactive antibodies form DENV-antibody

immune complex in vivo, which is infectious to FcyR-bearing cells but not FcyR-negative cells.
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