AR (R - E TR
Z16EEE TS EHl2—3

2019.11.18

DHOF e ToanN\MRAELE RA—F)  @argil
LS OERMICDLT

'} ' ‘.‘ - Ly
+ = .‘ Wil % " _
i : | "
; s, /] J.ml I | ! i l||
- A B

EAEEAREAN EFEER-RE-FEWRAN
DHOFFoanVriER 44—

Eiik




DOF - FToan\MEE2—

JHFY - 2989k . -
[ C\/AQ Center f‘; VZcife &I\Ac-;uvaf?lﬁ;za-rjcha \
B mEHEHT T
f S31—5—
(TEBME. BR3¢,
AL A BEEAE REFE/NMAOTHR BYF7LILE—)

(1oL 4. [
ANIRR. ThH)

BE)—5— j}

B R
AHY—4—(i88E) (BhE. 1)
_ EREEMNFHE L 5—
KERKZE. MFE kS, BT H AR H— 3
RBRFFILKEF. EAENERAR 54— RV AT
KR KELGE g,}’;ﬂ#ﬁéﬁﬁﬁﬁﬁgﬁﬁ-ﬂﬁtya— _ )
AR O T EEPRRFLE
= a il /AR EEME > 4—(H31~)




£z H DR R B



DOFIORITIYTZILPID: DI aBESRCKEHTFZAW-2lBHREVIOF DR

DIV ARBRIIHTS DI aEEROLHEE
C-CPE . hikEE — &N L
Il aEAEET 38R (CPE)|| 2° — EROLUN, FHET
DCKImD Z BN S EBAL 215 1 4
—I9F U MREL THIN LR £, , s
ShEH, RERELEL I kUC-CPERRM Z10-
<. (% ]
C-CPELMDHRERMAESES 05 = 8 =S
ZLT. C-CPEDSRERIEN M E R P e s N
— HEERREZ@EVIFOA Dilution (Log, titer) N J_ —
& St2B.C-CPE @ CCPE | £ 2 EREE
Stx2B-C-CPE - C-CPE+Alum @ Mock | 0 , , ,
Mock C-CPE Stx2B-
H,N- E C-CPE |-COOH ¢ C-)((:PE
el LY || sEmmcsvanaEs  smamccsEms
B P B
ABENELTD  BRO )
ERGEBRO BEAMAME 20 RALEOE w0 —
BRRARE N e " T
SIS BB EHmEARE S (DS R,
54575 F > Ol g = = =
Int Immunol (2019), Front Immunol (2018) AL § ol IEH
PCT/JP2018/6633(BIKENE (D 1l HiFE) N S o , , ,
RS TSR RARRE. SRBEEER Mock St2B  Sb2s-
2l AT LDOEF (ongoing) Dilution (Log, titer) Cis 5




Vanok, RERIZEADREH

DHOFITYTILPIQ): HEREMEIEEZ ALV =T

ePA (" o
DODOSS y m\ 17,18-EpETE
BY7LILX—ETIL SRETIL ?&ﬁﬂﬂzr%;&wb
1001 = i
. Mock E 80 p=0.0188 Moc_k 17,18 EpETE
< 80 0 —_ i J
— B i ’
i :
?ﬂ]ﬂiu £ 40 - ‘
g 40+ e~
' 50- 17,18- = 20 € [ "
= EpETE 'jg 1 '
0 — 3 0 HEB A 5 (UKD . BHBEERRK)
0 12345 6 gejRep| ¥ Mock EpETE SEDREBZR
FULLTBRERE  (2015) J Allergy Clin Immunol (2018)
_Eﬁf%ﬁ’éﬁﬁl‘\tﬁﬁﬁ AN=AL FE{LHERF B | Allergy Clin
r'“"t;, B T ) Immunol (IF=
b ‘ B ’ 17,18-EpETE 13.08)I<38 8
Rach 4 v GPR40
A @
(%) 17,18-EpETE *& TOFUESR
(&) Mock ) .
. GDP GTP \ ¥ ZDft. BRSO
I ere 0 mcamsm MEALNET Dk
B ] i - SER e =
J Allergy Clin Immunol (2018) FEoLoxmFr | MAOEE |BR-ARARLZRTT




Tt 2% ) S B R

RENAMFADHORTAD TV MRARIGE

ENRRBER, EMREFIRAEERLLENAMTERER L —XRE

2Ky

A7 RO B MR E—HulE- D OF U IRMER R B

1) Rk & EF

2) ADAMTS13#u{E

3) Rhem R

4) I\ FERAFHE

5) B rO—)L

6) REARHIAERE

5 2 iR B R AT
Ik HHRBERIE F 1) O
YEF Y MRIERE
R FIERREE
) Oo—2HkK
CRISPR/Cas9I= & 3
77 LiRE
NGS& 70O F 74— Lf#
WoH*ME

NGSIZ & 5 fHifa EE 3L &
i D % SR A IR Y

NGS& 70 T4 —Lfi#
oA

hHETEER Y SRERE

% 3%. HBV8iE%X
JarvEFrr e

SRt RROER &

E rE

RhD, RhAG/ v & 7 k=)

A DL

ARAFRRUFDER L
70T F—LBRITER

BRENTBREMEMREE

fEsr

HKEROBRAMES
I2&dU 00— X

—5 JZHR (RIERS—HIoH—), FOFHIH R (LC-MS)

MEEE~DER L
R

hEEE~ADERE L
tEH MR
MEFREEHRBEAD
APRERRRR AL
N FTEFERD
AEEERL
AT & l=D2s/ )
ZetmE
hE—XEKIZE D
hEEEDRRRE



RIEBNAAOACHRTOD I (FURIERERRR)
B3R AEIO— BBt DEL

“DEFKIE (B2t X : EBVERER)

SRS M B A R 1480 Y
v = —E MR A E S HRa 0 &8 A
THRY Bk i i ? - ke #
00 — L ] — iy YRR E £ MR O H HYE S

\

OO0  +Hicpaotitk _
FBMMELAGE Lo CE0 | e

+ Tl LA —2hREEHREE{EERR
1 — AR BRL BBt iiE D R RE
o —F I H REMEHR (FOFHS/ZHR)
NCSI=& 5tk —ErDHELT L BB CE AT A
HoO— 7 BiEFIE “~ ". e '.-"?
Bl N Jpsr—nmi s HaeE n—;(gﬁg_cj:é N i F R4 .
CEBEHBSE oo EMAR S ABR Rk
B &R A ErRHBV HBsHh LA
P EriHBV PreS1sh ik
T ENAS DT 7 BRI
ErCMVER DR




AVINVIUVY DA NRRERLICTTEIBEBEFIVIRARY P 77— DT
@QRERERIH7 oF 707 b

CIFFIIRAT—2ENG (EEME. vV R, BFRRE)

FEIAILA
(H1N1)

S\NFFYRIZUT b—=L4
@ -~ (e}
Qﬁ?f')?ﬁ‘/—l*7°n77«r)b BEY AR YRV —L7RT7 7N

SN o / 2\ /\ :
oy oy ZAFH—L (HSN1) - Ve b
Ny i -~ “
g A&ERO—-L ‘i_‘:,; / \\ VAP F - A
EERE BRIy b T7—-7 RIREE (B) O3y F7—2

BERF : Ew,. HA. *Elf'k?’ﬁtc‘:‘" '

AVINIVF DL NRBERIED P TV RFIVARRY N7 —2

a4

NNBEMR, EECOFE - RE (BEMR, <V X)

¥

FIIRFy b7 -0 % BN E LEEEELLFHRT L, Fhs - iaBEEDRRE




HERTF ENPYD A 7V HIZH T HE%E

Nature Microbiology 2018(Z3R&
Z7LRAY Y —RZTUVHTISEER L ETRANY
fOBEMITEE A Y7LV yHEELICEES

Alveolar macrophages . .
I L
(CD11c* Siglec-F*) 17 YYIoA4X

O NPY-GFP negative
© NPY-GFP positive

(o]

2{ %
0 -QID- %*

Flu- FIIu+
Interstitial macrophage
(CD11b* F4/80*

O NPY-GFP negative
© NPY-GFP positive

E g’; g BRINE
2,
¥ ° Vs
. BEEA V7N VY
Flu- Flu+

NPY-Y1Eh 2R E L=, 1V 7LV FDNAF2—Hh—,
SHIERE. FEORREIC LIS,



ToanVMREITOD IR

BlEEXiRT DR

—DOFUOT ANV NARMAEZTEITT 5,
« POANUMIBETHEBHE
« BEAT TNV DERFE., EREERAER
o RMERTaN\VEDERFE

BlIETX1ET ST HEEE
—DIF TN rDER
HIELI=EE8Z1TS
« PVANVNT—EAR—ZTAY I
« HARTAERK
- EFEE. 7ON)—FIEE

. REEDEL




s, ELY:E IOV ISE SR,

Nl TOaANIRAD)ROL =T DR
> XEH
H3OEERME: _’4/7)1/'779—'/&% Ef(.%ﬁ(rﬂijt%ﬁ%)

Onishi M, et al }}/
Hydroxypropyl-B-cyclodextrin spikes local inflammation that induces Th2 celland T } C§ 37
follicular helper cell responses to the coadministered antigen. J Immunol. 2015 &
/Q\Of =
Kusakabe T, Ozasa K, Kobari S, Momota M, Kishishita N, Kobiyama K, Kuroda E,
Ishii KJ. Intranasal hydroxypropyl-B-cyclodextrin-adjuvanted influenza vaccine
protects against sub-heterologous virus infection Vaccine, 2016 2020-22
2017 o
° :
7 2015 N | Licensure

- . ° FIH clinical trial

i‘%’: 6 * ? 2014 Preclinical study

g5 s ” ° (Tox, MOA)

Q, 0 Discovery of

= 7\ HP-bCD as a

5 3 vaccine

adjuvant
2
OV4 OovA/ OVA/  OVA/
+ Adjuvant X
Adjuvant X
+10% HP-B-CD +10% HP-B-CD Crab eating monkey

JSTTLRAYY—R 20185F6A14H 7LaNnVMRAETODIIMDEFRT7 2N\ rORBLBREROMENELRFEREN HF
BT iR EHIE (JST) Z ML TR FIREZR B 5 B4R (SDGs) N DR ZFH T/ A—2ay DRI EL TEIE D BT . ERRHEEI I<BAShi=,



H3OEERE: F—H RAERET7TI 1/ \Uk
CpGODN:K3 (a—Fx—.L)

TN\ MRAEPHARAERL IV BEARODZREIZIH>THAELI-FE—HA
CpGODN(A—F3R—L:KI) FHARERIDTSITIIF o723 RELT,
NEATHOEMESEERRER (P1a)h KR AZEFETERE TR T. Z2%. &
NEEL B EHEREFT -,

DFDHERFHFT. REATIVADTIILXFT7vY) TGHIT, AMED—CIiCLE®D Y
R—rEBFTPh2MAEMEIBEEINT=(2017-2019),

HE 1T %9 HCpG-ODN(K3)ZF AL =
RN AREREORF: F1/HE KR

HHE M= .AHF BOE/B E
RKERXRFRFEREFRMHRR FRas- REATF
ERER-BR-REVEMR VIOFUT7OaN\VMNAREVF—




TVIT VT IYF P

TR 30FEERRE
* MERSTAILAIZNT HZMRNADOFLOTANIAT
DEFEIZEIILT=,
o YOREBLWIZH= /74&»(0)%@&%%%%%
ERICEWREREDODHERZS-
s CNOLDHFERICEELTRIBRD TSy IA— LT
AW OFURFEIZTAMEDDCICLEE I

BIR&NT- (542818 HPVIOFL),

o DABDAIAR . INTIVIATILIYoA)L
A HTWIZX T HmRNAD OF 2 JaR A TH{EEL
L. BYERIcCREREZTEZRL -,




o 3—ELTOT M) —FEE



nawr

ASIA

NATURE®2018%
VTR

=

H

AL

BOTTON-UP BIOLOGY

Thebest

ingredients
make the best

vaccines

NIBIOHN SCIENTISTS ARE HELPING
RESEARCHERS PICK THE RIGHT
ADJUVANT FOR THEIR VACCINES.

Of all the medical innovations
in modern times, vaccines
have probably saved the most
lives. Diseases that used to
claim the lives of around one in
three children have now been
eradicated from large parts of
the world. Now, a new wave of
vaccines is tackling not only
emerging infectious diseases,
but also cancer, obesity and
metabolic diseases, and

even smoking.

THE UNSUNG
HERO OF
VACCINES IS

A COMPONENT

i

By focusing on making
cheaper, more effective and
faster-acting vaccines to
target a range of diseases

and infections, the Center

for Vaccine and Adjuvant
Research at the National
Institutes of Biomedical
Innovation, Health and
Nutrition (NIBIOHN) in Japan,
is at the forefront of this
vaccine revolution.

Building more effective
vaccines

The unsung hero of vaccines
is a component called the
adjuvant. It puts a ‘red flag’ on
the antigenic component of
the vaccine — an inactivated
whole or part of a virus or
bacteria — and instructs the
immune system to mount a
defence against that antigen
wheneveritis encountered.
Without adjuvants, vaccines
would be ineffective, because
the immune system would
not be primed enough to

NIBIOHN sclentists participate
In anoutreach programme for
elementary and junior high
school students.

recognize and react to the
pathogenic threat.

One adjuvant might work
well in a vaccine against
influenza, but cause an immune
over-reaction in a different
vaccine. This is because
adjuvants are like spices,
explains Ken Ishii, director of
the Center for Vaccine and
Adjuvant Research. “Every
spice has a different taste,
but you can't compare which
is the best or worst — for
each disease, you need a
different adjuvant.”

To help researchers choose
the best adjuvant for their
vaccine, the Center established
the Adjuvant Database Project
7 years ago. The database now

has over 30 vaccine adjuvants
listed, all of which are either
approved for use or are under
development in clinical trials
Choosing the right adjuvant
may be the key to expanding
the reach of vaccines well
beyond the traditional model of
infectious disease prevention,
Take smoking, for example.
The ingredient that makes
cigarettes so addictive is
nicotine, because it causes
cravings that can only be
relieved by more nicotine. But
what if you could immunize the
body against nicotine, so there
was no reward gained from
inhaling nicotine into the lungs?
The problem is that if you
simply inject nicotine into

F11HA8BEFICT7IOT D
FRAMEEN, HEF—
REAFEODABNBIASNZELE

ADVERTISEMENT FEATURE

the body, the immune system
doesn't recognize the chemical
as a threat. But administer
nicotine along with the right
adjuvant, and the adjuvant will
flag the nicotine to the immune
system, marking it as a threat
that needs to be neutralized.
Suddenly, nicotine becomes an
antigen, the immune system
learns to recognize it, and you
have a vaccine that can help
smokers to quit the habit.

The same principle could
apply to recreational drugs,
and possibly, over-eating.
“Some people are working on
an anti-obesity vaccine, or a
vaccine against ghrelin, which
is the hormone that makes you
feel hungry,” Ishii explains.

Faster and cheaper using DNA
In the traditional method of
manufacturing some vaccines,
such as influenza, the virus

is injected into chicken eggs
to incubate, then harvested,
inactivated and purified to
extract the viral antigen for
vaccine manufacturing. It's a
complex process that can take
6o 12 months.

Researchers at the Center
for Vaccine and Adjuvant
Research are looking at ways
to make this both faster and
cheaper, by using messenger
RNA — the genetic material
that transmits the instructions
from DNA to the protein-
manufacturing facilities
in the cells.

Instead of injecting an
antigenic protein into the
body for the immune system
to recognize and react to,
researchers are instead
introducing the genetic
material that codes for
that antigenic protein —
messenger RNA or rings of
DNA called plasmids — into
the body, encapsulated in
a nanoparticle coating to
protect it from degradation
by the immune system.

This coating also makes the
package look like a virus, so it
will be picked by immune cells
called macrophages.

“We inject the messenger
RNA, then macrophages take
up the RNA, and transcribe and

translate it into the protein,”
Ishii says. “But then the host
cell says ‘oops, we are making
someone else's protein’,

the immune system comes
and recognizes this protein
as foreign, and produces
antibodies to recognize and
attackit.”

Another advantage of using
messenger RNA or plasmids
as the basis of vaccines is
that they are much tougher
than viruses. This means that
not only will these vaccines
be able to survive without
refrigeration, they can be
administered by various
methods, including nasal spray.

Cooparation and collaboration
The Center for Vaccine

and Adjuvant Research is
trailblazing its way through
vaccine research, thanks in

no small part to its principal
investigators, Jun Kunisawa,
Yumiko Imai, Yasuhiro
Yasutomi and Teruhito Yasui.
But Ishii is also particularly
proud of its role in cultivating
collaboration among scientists
across the Asian region
through initiatives such as the
Japanese Vaccine Adjuvant
Research Consortium, which
in 2018 held its 11th meeting in
Osaka, and the Asia Vaccine
and Immunotherapeutic
Workshop. “Peace comes

not from politicians but from
people like us, working without
borders to help people who
suffer from disease around the
world,” he says. m
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