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1. The progress of the research activities for the research team, “The safety development for
the researchers, who manipulate highly pathogenic pathogens in Japan” has been
managed properly.

2. The research on the development of vaccine candidate against highly pathogenic viruses
and on the evaluation methods for the vaccine candidates developed.

® Vaccine candidates for Ebola and Marburg viruses were developed based on the
highly attenuated smallpox vaccine, LC16m8, were developed in collaboration with a
member of this research team. LC16m8&8-based Ebola (Zaire, Sudan, Tai Forest, and
Bundibugyo) and Marburg virus vaccine candidates have been developed.

® The methods for the development of vaccine safety evaluation for the LC16m8-based
vaccines against highly pathogenic viruses. It was considered that the LC16m8-based
vaccines’ characteristics in terms of the temperature sensitivity (LC16m8 vaccine is a
temperature sensitive vaccinia virus) and the cell-selectivity (LC16m8 grows well in
the primary rabbit kidney cells, but not in Vero cells, while Lister strain, a parent

strain for LC16m8 grows well in both cells).
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The Bas—Congo virus (BCV) belonging to family Rhabdoviridae was detected in 3 hemorrhagic
fever patients in the Democratic Republic of Congo, but virus was not isolated. We have
investigated susceptible host range of BCV using VSV pseudotype and found that many cells
of human, monkey, hamster, mouse, bat and cat origin were susceptible for BCV infection
However, some cells of susceptible animal were found to be not susceptible for BCV infection.
Penetration of the BCV into the cells was found to be established by fusion with viral membrane
and endosome membrane. VSV, family Rhabdoviridae, causes membrane fusion at low pH, while
BCV failed to induce membrane fusion at low pH, thus it is considered that a mechanism other
than structural change of G protein due to low pH is necessary for fusion with endosome
membrane.

On the other hand, G protein and N protein of BCV were expressed by recombinant
baculovirus, but the expression level is low and improvement is necessary. Rabbit sera
against the recombinant G protein sucessufully neutralize BCV-VSV pseudotype infection.
Three vector plasmids (for expressing G, N and G / N proteins) for preparing recombinant

vaccinia virus were prepared.
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The global trend on the governance on dual-use research of concern (DURC) was
investigated. Views and ideas have been exchanged with experts through Global Health
Security Action Group Risk Management and Communication Working Group’s workshop
on dual-use in life science, American Society for Microbiology Biothreats Meeting (ASM
Biothreats) and International Expert Group on Biosafety and Biosecurity Regulations.
The review on Japan’s efforts to address DURC was presented in the ASM Biothreats,
Annual Meeting of Japan Society for Bioethics and 12th International Symposium on
Protection against Chemical and Biological Warfare Agents. Other major global move on
DURC governance such as the NSABB’s final report and White House OSTP’s guidance

was analyzed. Based on these analysis, dual-use intervention points and areas of activities



for relevant sectors such as science community, security sectors, and public health sectors

were 1dentified.
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Educational program for scientists, who manipulate highly pathogenic pathogens in high

containment laboratory, has been discussed and prepared.
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The activities associated with the original system for the pathogens’ management and
control, ICBS system, have been carried out: introduction, modification, and the support
for the users of this system.

Information on the pathogens’ management and control has been collected through the

participation on the international and domestic meeting associated with this issue.
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The recombinant rabies virus, which lacks p-gene, inserted with glycoprotein of the
MERS-CoV has been developed. The position of the insertion is at the trans-membrane

portion of the glycoprotein of the rabies virus.
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1. In order to understand the Reston EBOV outbreak status in the Philippines in
2015, virus genomic RNA or antibodies were examined from specimens of monkeys of
affected facility.

2. Optimal heat or UV treatment conditions for inactivation of emerging viruses

were determined.
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The purpose of this study is to develop Ebola and Marburg virus disease vaccine based on
a vaccinia virus strain LC16m8. It was confirmed using immunofluorescent antibody
assay that the mice immunized with a recombinant LLC16m8 expressing Zaire ebolavirus

glycoprotein (GP) were successfully induced specific antibody to GP.
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Macaccine herpesvirus 1(B virus, BV) is a potential threat to people who treat the monkeys,
but studies of BV has been little advanced including vaccine development, as its handling
is biosafety level 4. In this study, we are developing a vaccine against BV using vaccinia
virus (LC16m8 strain) as a vector and constructing ELISA as a system for measuring BV
specific antibody titer. In this year, recombinant LC16m8 incorporating BVgD gene and

BVgD, ¢B, gH or gE protein expression vectors were constructed.
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Histopathological features of monkeys after experimental infection with Nipah virus were
evaluated.
Pathological findings of the lung and spleen from these monkeys were similar to human



cases, but not the brain.

Infection route might be a cause of the dissimilarity in the pathological changes.

Protocols for pathological method including autopsy and treatment of tissue samples from
experimental animals were prepared. These protocols were based on the biosafety and
bio-security for highly pathogens. We also collected information about the pathological

procedures for highly pathogens in other institutions.
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The efficacy of ribavirin in the treatment of hantavirus pulmonary syndrome (HPS) was
evaluated using mouse infection model, which showed a similar pathophysiology to that of
HPS in humans. Two-week-old ICR mice were infected with hantaan virus AA57 strain
and then they were administered with ribavirin (50mg/kg) on only day 0 (day O group), on
day 0, 1, 2, and 3 (day 0-3 group), or administer with mock (control group), taking the day
on which they were infected with the virus as day 0. The symptoms were observed every
day for 14 days. There were no significant difference in case fatality rate, body weight
change, and disease incidence between the 3 groups, the day 0, the day 0-3, and the control
groups. These results showed no efficacy of ribavirin in the treatment of hantaan virus

AAS5T7T infections in this mouse model developed.
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The purpose of the study is to develop an animal model, which can be used to evaluate the
antiviral drugs’ and vaccine candidates for Ebola virus, with using recombinant surrogate

virus.
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The minigenome system for Junin virus, which is the pathogen for South African
hemorrhagic fever and is classified in the Genus Areravirus, Family Arenaviridae, has

been developed.
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The safety of the vaccine candidate for Nipah virus, recombinant measles virus vaccine
that expresses glycoprotein of Nipah virus (fMV-NiVG) has been assessed in the study.
The development of the evaluation system of cellular immunity induced against Nipah

virus by immunization of some animals with the rMV-NiVG has been under progress.
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1) AAST BRREZE ICR TR D in vivo /U Z I L RKIDOFHTER & L TOHERMEDRE

INUB T A VA REGEREHPS) BE OFERICHEE LR EE2 BT 5~ U AT L& AT Y ey
> @ in vivo i Z1T -7z, 2 #ER® ICR ~ 7 A|Z Hantaan 71 /LA AAST #RE#MEL, U B Y v
(50mg/kg) ZWEY 0 HHICEE L-#E, 0 A220 3 HMEE L72#E, B L OIRERIC DWW T, 14 AH
DFEBIEEZ 1T o T2, ORI, BOER, KEOHER, BIERR EIC3HF TEIIA LN -T2, Lz
Do T, R TRAET BT, UAEY IR 2 T A NV AEEITERD Do Tz,

2) VeroE6 ffa THOMREDREL S AT ¥DIRIRED R & 1EEERH D LEE

Vero E6 Mk 3 mIfE(P3), 20 [EHk{L(P20)33 L O 30 [EI#{L(P30)KRIZ DV T, Vero E6 i
& A549 HIRIZ 31T D HEFHRE & Ll L7z, 2 OfER. P20 B X UVP30 (X P8 & T I b DRGHE
IR 31 2 HTERE DI L ANERD ST,
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WIZ, v T RZBITDREMHEZ T 5720, BRREO VAN A~y 2 ZHEFE L, 14 AH
DOBIEHIRIZB T D RIER LT RL I LTz, ZORR, P3 R CIXFIESR 63.3% , FELR
36.7% ChH > 7= DTkt L, P20 HEFERE CIIFIESR 33.3%, FE1-F 6.7%, P30 HEMEAE CTIXRIESR 5%,
FETHR 0% & FIER LT RDOIK TR b, BEMRE AW RICEsToM 20~ w
AZDMINZIT HIETHRENEAT 2708 5 Dt 272, P3 HEffRE L P30 #FERFIZ DUV T, il
BT DU A NV ARGl & R R U, EofE8, P3 BafEE I3yt 5 H HIZ 8.8x104
ffu/gram O 7 A /LA IO B — 27 235880 BT As, P30 BERERE TIT 7 A /b ARG A3 E & T & 220
L-ULE TR T LTV, AU ZET O CIERITZEO KD X 2 W, RS 5\
FRMPEY 2 v 7 BRERTHRC LI E B b, £2C, WA ORRRE T 1-2Th 5 filc
BT 5 1M E FHtE TTHE R F DI B O\ T P3 #£FEHE & P30 Bl T 21T o 72, T ORER. P3
PERERE CIX IL-18, TNF-a OB BIEERHIOKY 7, 8 H BIC EH L, P30 #fEE;: & i L TH
BERENRD b,

BBIZ, A NAUNOIREYERER 1 2 RET DT ORI DRI D U A L AIZDONWT, U A
IV A DBAGT-BOSN DB AT LR L=, ZOfEH. Vero E6 Ml TOMEMIC L -» T 3 K05 30
RCUTDOEIRTANADT I VBEHEDOERNAT T\, SEZ AL FTIX 163 FH DME
FOBRIZLY, BE NI DABFBDOT I VBNT 7=00 F A= B R Lo
Z. 5MlE XN S OIEFREKIZ  EN i1 DT HOZRENEDO LN, MBS A2 FTiE M
DOIEFHRFEIRIZ P20 & P30 TR USLICER P RO b/, LEZ AL FTIE, P20 & P30 CIH
CEBNLIC R DZE BN b @A Taded b7z, BHRREEID 4 @ATDAERIZ LY | U A /LA D RNA R
UYAZ—BIZAEFROT I/ BOZERQ00FH, 7T7127FH. 1,662 FHIB L1V 2,096 FH)MBAEL,
5 AR DTN & 1 ET DM DA NGO bz,

ZNHDRERD D Vero E6 HIfIZ X A/KRIZ L U . AAST BRBIE TICERE N A . w7 AZEBT
DIETEME L IRIEMEDIR TN AT 2 R STz, £, ZHUDOZEENA U, AAST
D~ T AZBT DIRFEERER T T D aTREMEA /R ST, ARAFTRIT AN & T A L R RYIE D JF g
RS D ETHEERGHRE 2D L L BIT, AFERD HAIVIEE BT OUVT X0 FEM A AT 3
DHND I EIZEY, N E T A AEGYEDOIRIEVERER 7R S5 Z R HIfF S D,

1) Evaluation of ribavirin in a mouse model of hantavirus infection

Anti-hantavirus activity of ribavirin was evaluated in hantavirus infected mice which exhibits
similar symptoms of hantavirus pulmonary syndrome. Two-week old ICR mice were infected with
Hantaan virus AA57 strain. The infected mice administered with ribavirin (50mg/kg) at 0 dpi, and 3
consecutive days (0, 1, and 2 dpi), as well as with saline at 0 dpi were observed for 14 days. The fatality
rate, body weight change, and morbidity The control mice were administered with Saline. No
significant differences were observed in fatality rate, body weight change, and morbidity. Therefore,

no significant anti-hantavirus activity was seen in this hantavirus infected mouse model.

2) Comparison of pathogenicities and nucleotides in Hantaan AA57 strains with different passage
histories in VeroE6 cells

It has been shown that passage of viruses in cultured cells cause adaptation of the virus to cell
culture, and reduces the pathogenicity of the viruses. Therefore, AA57 strain was passaged in the
Vero E6 cells for 30 times, and the viruses with different passage histories were characterized in

cultured cells and the mouse model.
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The viruses passaged 20 times (P20) and 30 times (P30) grew significantly higher than the virus
passaged 3 times (P3) in the primate Vero E6 (African green monkey) and A549 (Human) cells.

Morbidity and mortality in mice infected with P20 or P30 were significantly lower than those infected
with P3. While a peak of the virus titer (8.8x104 ffu/gram) was observed at 5 day post-inoculation in
the lung of P3-infected mice, only few viruses (lower than detection limit) was detected in mice
infected with P30 through out the experiments. The expression of inflammatory cytokines, IL-18
and TNF-a, were induced in the lung of P3-infected mice, but no expression was observed in mice
infected with P30.

One amino acid substitution was found in the S segment of P20 and P30 at nucleotide position 163
resulting in a substitution of amino acid position 43 in nucleocapsid protein from Ala to Thr.
Comparing P3 with P20 and P30, there were four amino acid substitutions at positions 200 (Lys —
Thr), 772 (Glu — Asn), 1,662 (Gly — Glu) and 2,096 (Asp — Glu) in viral polymerase encoded by
the L segment. Moreover, there were several substitutions in the 5’ non coding region of each segments

(S, M, and L), and was one substitution in the 3’ non coding region of the S segment.

These results indicate that the mutations by the passage of AA57 in Vero E6 cells induced high virus
multiplicity in primate cells and reduced multiplicity in mice resulting in lower virulence. This paper
will provide novel information about hantavirus pathogenicity and host response in hantavirus

infection.
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We examined safety of rMV-NiVG. With an aim to detect cellular immunity to NiV G protein, we
established quantitative RT-PCR for hamster IFN-gamma gene expression. In addition, to
perform ELISA and ELISPOT assay of hamster IFN-gamma, we succeeded to make anti-hamster
IFN-gamma antibodies from two different animal species (rabbit and mouse). By using these
system and materials, we will examine cellular immunity to NiV G protein induced by vaccination
with rMV-NiVG.
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