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o K[EDA AR E NIH @ Rocky Mountain Laboratories & O H:[RIAFZEIC L 0 | a@ER(bKFEAKIC &
STHRIFLLTZZART AVP30 VANV ADY 7 F U BROKEEE T > T2 RNELT A VA %2 2 [H]
BRLZOL, BEEDTR I VAN AEZBYSE LA, ary ba— O WMIETHLE LD
WZxF LT, 7 FUREO Y VLA THE XK > 7-(Marzi etal., 2015, Science), NE{L=AR T AVP30 7 A /L
AD | [BEERE TR T 7 F U RRENGE LN 7220, T, V7 F U REED LT V2N
v NERET AR, FCBWT, U7 FUEREITV, 2EEOBEFDT Y 2Ny NORNREFE L
720 NIHELTAR T AVP30 U A )V ADRHZ 1 [BI0E L=V 7 —T712, 2014-15 2T 7 U 1 CTHiAT
LR T A NVA( a TR EESERER S T2 L 2 A, B 3-4 A BIC=R TRIERZ 7R LIAD,
Y 6-7 HHE TIZAETOYANIELT Lz, UK LT, NE LR T AVP30 VA L ABILOT ¥
2N M1 HEWNE 2% 1 BIRE LTIV —TIZB T 5 L OAFERIT 50%5 50 E 100%ThH -7,
PLEORERIT, AFETHFE LTeARE (LR T AVP30 VA VAT 7 F o OV IIVET MIBITHEWE
iR R LT D,

o KWFFETIX, NETRT AVP30 VA N ADRETMEZ @D LT ¥V 2Ny MEMmED A7 ) —=
T aATHo> TS, AARENTIZ, =R T AVP30 VA VABMERTE RN, V7 FUhiie LT,
TRT 7 A VAR Y- (virus-like particle; =R T VLP) Z# HWAMENRH L, FTHLXIL. =FhT7 U A
VA T TER)D VLP VEHRZMESL LTz, T70bbH, NF o U A LV A—REMIEEREZHWT, <
IFRD GP BEL N VPA0 BEHEAZHT 5D VLP DEARLHMESNL L, =K T VLP ORER# I O
BiToTc, =T VLP 27 ¥ aNy MEMILEM & & bIlo~ D RTHERE L, PuiMizEic, ik
BMOT V23 MNROFMAEAT o To, ZDORR. 3 DDEMIEANTONT, 7P 230 FIRD
B BTz,

o KWL TIE, V7 FroFEMAbE B2 T, G EEEIEEGMP)IZHE > 72 isx iz BV T BRREER
REERFZEICHET 2 =R T AVP30 VA VAT 7 F U 2 RiET 5, MEIEEIT BSLS fiiixdH D2V IiEZEh
(ZHET 2 el 70 BRI % CHMT 2 BN & 503 G ATRE e AMEE A ENTRET 5 2 L 0 HEETH
STTe, WA TOINEIZRE L, KENIH L9 AVP30 7 A VAR OAFR %515 7= BSL 2 fitiik %
BIDKEDT A AT v RIS, YIEEE2IME LT, GMP FICBIT 5V 7 F U8 IoR@m L T
HHEMZ AR L LR D, =R T AVP30 7 A )L AH5EF O VP30 FEEMIakD~ 2 & —& 1
7 OIERLE L OV 22— A L AN 7 OVERUWESE D 7=,

o AHFFETIE, 2014-2015 FO =R 7 HIMBDFITH TH H =T LARIZBWT, =7 LARKRFL
HE LT, B e AT — Y (RYSIH) - . SECRT. HDVIEIEIER) ORI BENLY T
ZERILUT-, BEDPOER LIRS > 7 G, L R M (PBMC) Z/0BEL . gy
VIND—EERNT, AZARaI T A VERIZ A, TaT7 I T AREOF I v 7 AMfrzit-
Too HAFH LHTHIIBIT DE EINEOHBMT 21T o2& 2 A, HIEEE GELH) IZBWT, Frit
W7 FEBL Y — 2 e kg N, v — T — % RE LT,

o KWFFETIX, =R T U ANV ARG BEE LT BE ORM ML EZMREPBMC) & & 72— g v/ —
k- —HIfE(SPYMEG) L il A &85 Z L2k » T, b MUKEA NS TV R—~Z/ER L, =R T A
VAR U CHRNEE A RO NE 70— AFURO KRB ERREMHNLT 5, ZNETIZ, =T b
FHRIZBNT, TR T TANVAEGNHEIE LICEBE NS IR AL, PBMC 20 L7, 72, &
NE /7 v —F VHURDVERIG 15 X OKER R R & e L7z,
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e Through a collaboration with the University of Wisconsin-Madison (USA) and the Rocky Mountain
Laboratories of NIH (USA), we evaluated the vaccine efficacy of EbolaAVP30 virus, which was inactivated
by hydrogen peroxide. Non-human primates (NHPs) were immunized with the inactivated EbolaAVP30 virus
twice at four-week intervals. After challenging with a lethal dose of Ebola virus, all of the animals in the
vaccine group survived whereas all of the animals in the control group succumbed to their Ebola infection
(Marzi et al., 2015, Science). Next, to explore adjuvants to enhance the vaccine efficacy of the inactivated
EbolaAVP30 virus, we tested two commercially available adjuvants (adjuvants 1 and 2) in the NHP model.
Animals were immunized once with the inactivated Ebola AVP30 virus and challenged with a lethal dose of
Ebola virus (Makona strain; prevalent in West Africa in 2014—15). All non-vaccinated animals began to show
Ebola-like symptoms on days 3—4 after infection and died by days 67 after infection. In contrast, the survival
rate of the animals immunized with the inactivated Ebola AVP30 virus combined with adjuvant 1 or 2 was
50% or 100%, respectively, indicating the promising vaccine efficacy of the combination of the inactivated
EbolaAVP30 virus and adjuvant(s).

e We screened adjuvant candidates for enhancement of the vaccine efficacy of inactivated Ebola AVP30 virus.
Since Ebola AVP30 virus cannot be used in Japan, we used Ebola virus-like particle (Ebola VLP) as a vaccine
antigen. First, we established a production system for Ebola VLPs, which comprised the GP and VP40 proteins
of the Makona strain of Ebola virus, by using a baculovirus system. Mice were immunized with the purified
Ebola VLPs together with the adjuvant candidates and antibody titers were measured to evaluate the adjuvant
effects. We found three candidates that showed an adjuvant effect.

e For human use, vaccines must be developed in accordance with the basic principles of good manufacturing
practices (GMP). Therefore, the aim of this project is to manufacture EbolaAVP30 virus under GMP for
clinical trials. EbolaAVP30 virus is usually handled under biosafety level 3 (BSL3) conditions, and, therefore,
the production of GMP-grade EbolaAVP30 virus vaccines would require GMP-BSL3 facilities and be very
expensive. However, in early 2016, the NIH gave the University of Wisconsin-Madison special permission to
handle EbolaAVP30 virus under BL2 containment. We have established the GMP-BL2 system to produce the
GMP-grade EbolaAVP30 virus vaccine at the University of Wisconsin-Madison. A master cell bank of the
VP30-expressing cell line for Ebola AVP30 virus propagation and a master virus bank have been generated.

¢ In this study, samples were collected from Ebola patients at various infection stages during the 2014—15
outbreak in Sierra Leone in collaboration with the University of Sierra Leone. Plasma and peripheral blood
mononuclear cells (PBMCs) were isolated from the blood samples collected from the patients, and used for
OMICS analysis (e.g., metabolomics, lipidomics, and proteomics) to examine the host responses in survivors
and fatalities. We identified individual putative biomarkers that distinguish between survivors and fatalities.

e In this study, we are generating human antibody-producing hybridomas by fusing PBMCs from Ebola
survivors with human fusion partner cells (SPYMEG) to establish a system of producing neutralizing
antibodies against Ebola virus. Blood was collected from patients recovered from Ebola virus infection in
Sierra Leone and PBMCs were isolated. We have also established a mass culture system for preparing human

monoclonal antibodies.
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