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1) R FLETAVEVIZEVWTRITI AT VI VA NRAQIER, BEFE, RU, 94ILR
BEFOFEOET. T2 RITIKTEDOIEE :
N M FLTIEFRK 26 FEM S FRL 28 FEITH T TEE 3,600 FEFID T > T EELEEH S MIKRE
ZERELL. RT-PCRIZEIZE DRV Y—= T B, VAL RARBEETVT T 71 IV RELFOMRE
WMZEToTz FH 25 FITR M FLDET20 FAZBALSIT UV EERLEORENH Y. real time
RT-PCRIEIC K > THLERDER Z TN, TUT V14 IILR 48 (DENV-4) BAERDRITTH>-Z &
HDHIBR, Fiz. VAR ) LOBHNLLEDEGCFEDVAILAKRIZEDIRITTHSZ LEH
& L71= (Takamatsu Y et al. 1. Clin Virol 2015 May 66;24-26), F71=. K 25 F£IZAR kF LIALERD Hai
Phong i & &R0 Ha Tinh A TEBMEIN=RENDS., CAETR M FLTHRESATOWEWLT VS
24 LA 3E (DENV-3) genotype III 7 A JLRKDRANFER S N1z, Hai Phong @ 1 fEHITIET
VUK ERIET HRTICHBERZE L. KNERER (CSF) A5 DENV-3 genotype III 77 A JL A¥k %
L. CORMKBEHEKDOIEEEERD NS2A EEICHELT7 I/ BEHR (Thr-1339-ile) AFER
SNERE L= (Minh HPL et al. J. Clin Virol 2015 Sept;70:93-96) ,
T4 VEVTIXER 27 FENOHMRFEAIHKREINS L SI1CHY,. THFET 939 fEHl (SHEREE
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724 A, AREE 215 N) OTUTRWEEL L MBRAEZFIL . IgM-ELISA (C & AMMEZE &
realtime RT-PCR 2K B AR Y ) —=24 T 246 EHIZ DL TMEER DEMHZ4To7= (DENV-1: 58,
DENV-2: 20, DENV-3: 56, DENV-4: 43, I;E& AREA: 69), IRE. DA ILARDEE. RV, D4 ILRER
FRENETPTH S,

2) TUOUBBRRADT U T VAINRERE, RU, MEFBERFORE., EET T DHRFEHKE
DFEH :

RE 26 12 DENV-1, R U, DENV-2 OBk D IEHEIEE B NS4B f8i= (24 (C6/36 #ifid) & WHELEE
HEfE (Vero #iE) DEEERMICEAETLHEEZAONDT I/ BREMAIHER SN, BRAFREL
AVWTR—EFMEND 3 BEOEERIANILADIO—ZVFICHkM Lz, £, ThOEERK
ERIL7 S/ BEMRE NSAB [CEALREREEH TSR FO—V R L EMFERIMEIR D LBk AZ
MET-OTWLS,

3) HFIAEDRE & RITFRI~NDTRENE

N ATFRADEAN BEE) 100 B 5F/K 27 EOT > J RITHRT & RITRICFELF1TL. in-house
@ ELISA ZAWT IgM #afk. R U, IgG nfAfi #RI%E L. BHKFcYR BEEMEAWNTT VI V1 IILR
A, RO, BARBREIMIILRIZHT 5P EEDOREZT o=, BEMNEOH oNGEAN 57 100
Af, 12 NIZEWVWTIE IgM $iADFEN RO 5Tz, TTEDVAIILARIEN RO 5T 14 1
kb, 3 #R{K(X DENV O IgM AN GHETH > -2 &M D, &AM DENV BRETHZ Z EMNTRE S
Nz, THFETDENV-1, RV, DENV-2 [C&HRITHNERTH o> 1=f=bH . DENV-3. %#IZ DENV-4
[ZX T 2P HMAERET HERMNIEEICOLEMN oz, FAL25 FIZDENV-4 BEEFRET 5 KFRIT
MR FLFEBTRELTEY. X, SNFEFTAN M FLTHRE SN TULVELY DENV-3 genotype 111 #
DBRADPERINTNEI EMD, N MFLILERIZFH TS DENV-4 FHEDFRITAO. Genotype shift [
& % DENV-3 genotype IIl %D FITHAEZ N B,

X
1) Determination of the virus serotype, genotype and genomic sequences of epidemic dengue virus

strains in the Philippines and Vietnam

In Vietnam, blood samples were collected from 3,600 dengue suspected patients. All specimens were
screened by RT-PCR and subjected to virus isolation for viral genome analysis during the 3 year period
of research. In 2013 in central Vietnam, a large dengue virus (DENV) outbreak occurred with 204,661
clinical cases. Five hundred one serum samples were tested by serotype-specific RT-PCR method and
DENV-4 was found to be the dominant serotype (245 cases, 48.9%). Viral genome analysis revealed
that this outbreak was caused by endemic strains and we reported our findings (Takamatsu Y et al.,
May 2015, ] Clin Virol 66:24-26). Also, we reported a case of dengue encephalitis caused by DENV-3
genotype III in a male patient with atypical symptoms of DENV infection in Hai Phong, Vietnam in
2013. The virus was isolated from the cerebro-spinal fluid of this patient and a unique amino acid
substitution was confirmed in the NS2A region (Thr-1339-ile) of the virus protein. It is noteworthy to
mention that DENV-3 genotype III was detected for the first time in Vietnam (Minh HPL et al., Sept
2015, J Clin Virol 70:93-96).

The Philippine team counterpart received the allocated grants starting from fiscal year 2015.
Thereafter, clinical samples were collected from a total of 939 (724 outpatients and 215 inpatients)
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dengue suspected patients. Virus isolation and characterization are currently being performed.
2) Dengue analyses of DENV quasispecies and factor associated with vascular permeability to

determine the mechanism of severe dengue

In 2014, amino acid mutations in the NS4B region of the DENV were determined. These mutations are
hyposized to be associated with host adaptability in mosquito (C6/36) and mammalian cells (Vero) in
DENV-1 and DENV-2. By using the limited dilution method, 3 variants of DENV-1 quasispecies were
successfully isolated from a single patient. Currently being performed are studies to determine the
biological functions of the virus protein by using a DENV-1 infectious plasmid clone with the same
mutations introduced into the NS4B region.

3) Determination of DENV antibody neutralizing titer to predict DENV epidemics:

In collaboration with the Preventive Medicine Center in Hanoi, samples from 100 residents (healthy
individuals) were collected before and after the 2015 dengue season in Hanoi, and level of anti-DENV
IgM and IgG antibodies were determined by using an in-house ELISA. The antibody seroconversion
rates, and data on primary and secondary infection among the residents of Hanoi have been obtained.
Dengue serotypes and Japanese encephalitis virus (JEV) specific neutralization antibody titers were
determined on all IgM and IgG ELISA positive samples by plaque reduction neutralization test (PRNT)
in Fcy-R-BHK cells. Most of the residents had neutralization antibodies against DENV-1, DENV-2 and
JEV, but neither against DENV-3 nor especially DENV-4. A large DENV-4 dominated outbreak was
observed in the central provinces of Vietnam in 2013 and we isolated DENV-3 genotype III strains
which were not detected in Vietnam before 2013. Therefore, it is our concern that a large dengue
outbreak might occur in northern Vietnam in the near future caused by DENV-4 or DENV-3 genotype
III as a result of genotype shift.

III.  BRRDINB~DFEFE
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1. A Ay U, HEA— [PHTANZAOHRMRFITEREIDOMA]  EEDHDH
2017 -2 H 260 *%& 6 7= 528-532.

2. BEREK TUxZX b FANVEY - FREGYE -7 v — U RIfE 9 R TS ERGYE A
AHEIK 2016 4 12 A 74 % 12 50@EH 1111 %) 2030-2035.
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Ngwe Tun MM, Muthugala RV, Thuy NT, Ly PH, Thu LT, Dinh DT, Hoang NV, Mai LT, Moi
ML, Buerano CC, Morita K, Hasebe F. “Dengue-associated acute encephalitis syndrome
cases in Son La Province, Vietnam.” Jpn J Infect Dis. 2016 Oct 31. [Epub ahead of print]

6. Ngwe Tun MM, Inoue S, Thant KZ, Talemaitoga N, Aryati A, Dimaano EM, Matias RR,
Buerano CC, Natividad FF, Abeyewickreme W, Thuy NT, Mai LT, Hasebe F, Hayasaka D,
Morita K. “Retrospective seroepidemiological study of chikungunya infection in South Asia,
Southeast Asia and the Pacific region.” Epidemiol Infect. 2016 Aug;144(11):2268-75.

7. Ulanday GE, Okamoto K, Morita K. Development and utility of an in vitro,

fluorescence-based assay for the discovery of novel compounds against dengue 2 viral
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