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OArnaud Didierlaurent
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The concept of adjuvantation is almost 100 years old with the introduction of aluminum salts in
vaccines. It is known today that adjuvants enhance and modulate the immunogenicity of the vaccine
antigen by mimicking natural immune defense triggers and by stimulating innate immune cells.
Research on adjuvants was initiated at GSK more than 20 years ago, and the Adjuvant System (AS)
concept was introduced, e.g. the combination of two or more components with immunomodulatory
abilities. Different families of AS have been tested in different vaccine candidates and experiments
on the mode of action of AS have provided scientific insights as to how immune response and
reactogenicity can be impacted.

Key learnings from several years of mode of action studies will be presented. One focus will be on the
Adjuvant System AS01 that contains both monophosphoryl lipid A (MPL) and the saponin QS-21 and
is used in several candidate vaccines including the RTS,S malaria and zoster candidate vaccines.
Our multidisciplinary, cross-species analysis of ASO1 mode of action shows that combination of
immunostimulants resulted in the induction of novel pathways associated with improved vaccine

response. It also highlights a key role for early IFN-gamma in the ASO1 adjuvant effect.
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The design, selection, preclinical and clinical development of tuberculosis (TB) vaccine candidates
capable of boosting immune responses induced by BCG or latent TB infection will be described.
Critical to the success of such a vaccine will be inclusion of a safe and effective adjuvant. No defined,
synthetic adjuvants are components of approved vaccines. However, safe and effective adjuvants for
prophylactic and therapeutic vaccine use are emerging from the identification and optimizing
formulations of small molecules. Effectively engaging macrophages and dendritic cells (DC), leading
to T cell responses is essential for developing a new generation of T cell vaccines (e.g. TB, malaria,
HIV), as well as for improving the quality and duration of antibody responses (influenza, HIV). The
most advanced approaches to new adjuvant development consist of using TLR ligands (TLRL), to
provide synergism between the formulation and the TLRL. Based on the success of the endotoxin
derived natural product, MPL®, a TLR4L, a number of synthetic molecules have been developed and
formulated into promising adjuvants. Position, number, and length of acyl chains present in the
TLRA4L all influence responses by human antigen-presenting cells (APC). Formulation dramatically
influences the nature of the immune response induced. We have developed formulations of our lead
TLR4L, GLA, and have evaluated a variety of these, including oil/water emulsions, micellar,
niosomal, alum-adsorbed, and liposomal, in clinical trials and in a variety of preclinical

models. When properly formulated, GLLA-based adjuvants enhance Th1 type responses in both mice
and humans, as well as induce more rapid immune responses against viral pathogens. Thus, it
appears that selective molecular synthesis and formulation may lead to a new generation of TLR4L-

based adjuvants with improved qualities over natural products.
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7 4 )L AKERIF (Virus Like Particle, VLP)iX, IEH D WA VA L RIEROR R Z D03, VAL
AT ) DEEERWV-DBEMEE LR, T, BETHRNLTD 7 F B E LT, I8,
Bax RSB TP ZAWEU 7 F U BEBEATWS, T 7 UANAIRTDF 727 Y UAN
it 200 54ENLEBE T ST EFLICHITLTEY, 2OV 7 FURARICEBWTH VP U7 F M
BN TH D EFEH SN (Akahata et. al. Nat Med, 2010), BIE, EARFEBR{THOIL TV S (Chang et. al.
Lancet, 2014), i xlX, ZDTALT7UA LAV OFHICHERFEEZR RIEHZLIZL0, HUR
BRI EFEL xR U I F AU TESH LN 2 LT\ 5 (inserted alphavirus VLP,
i-<VLP), Z®i-+VLP X, 12D VLP EiZ2 4 OHOAERIREZ, REZRMFME L BREZRL OO
T BIENTED, FOH, REREEICBWT, BHIRRIIC X 2HFEER#H 2R L {1Thi, filifiR
RO EARE IEF I @D 2R 8L FFo,

Hrit, 2O i-- VP OFEHE~T VT U FURBIEA L, <7 ) T RRE, BMERT A 7Y
AT NEHEOEDIZT 7 FUEBRHE LN ERMENTWD, Haid, WEHEME L TAIZBEET S
o RRe A FOREEMEY. circumsporozoite protein (CSP) ZiER)E Lz, YW DRI MER
B TR EMA AV 7 F VB E B L, e BRSO PO h—7% i- - VLP IZFAL, ~
AR LB AT 72, FRHOEIMO CSP IZx4 2 MiEHi M Z ELISA (2 K v #lE, Fi=,
<Y A% T YT EFNERO TREBEDEOFMETV., 2OV FroRatamER L, SO
HETIE, ZhbDF—ZK, 201 5FCFELTWD i--VIPvF U T V7 F - OBKBEREIZD
WTHRA LT2v,



- [0-07) [BK-36 =5 DV 7 U 2 F 2t 5 CpG 7 ¥ iy hOFRIZONT ]

OWIERE, LRI, SREBTE2 3, HREITS, &R S, S s, sATIL
FEORE?S, AHB. A2

PRIRRE:, PRI, o TR B

TEARFLMEITEAT TV a RN MR T 27 b

CREERFSRIEF 7T 4 TR ¥ — UIF %
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BK-SE36 =2 V70U 7 F TR~ T U 7RO SERAS BAE O N-HKil R A1 Oz BAEIC
KEEAET NV =0 D7V E AT, AR EAI < D (BK-SE36/AHG) , A7 7 F 113 H A2 331F 5 Phase
la (FRABME) ROV H #2815 Phase b (6-35 mkB L) AWK T L, 2OBO7 +o—
T THIEC L O @R T — 2 i b 2% ORBIESE (v T VU TRE) $hEEE-, —HFT7 4
=7 y TWEOT 7 FoHEREREIC T D 0EI0E L B (R~ T U 7 ORYEE) OBMEAE
b, U7 FUEREIC L0 BEMA 150 2= v b EBAZ T ER LBEITI3 1 ER R E &
DR T D EERT — X 20, BB R REN SR L @ E VRS TH D, R
EOBERNT, BT P23 M THD CpG % BK-SE36 IR L, RESELEmb-kitit~5 ) 7o
Fr (FTIARF—X) DEEKBRETHD, :

vUAR, KO W=7 AP K D28 ESROH, 2013-2014 2 KKK F MR R ERE o 7 —
W TARFYIOREREESE %5 e BK-SE36 /CpG @ Phase la (First in human) % 355 U7, Aeid 318
WP THDHB, BEMENREND L E BT, BE-SE36 HMIZEE~TH 3-5 (FOHEMO R % R, Cp6
DEAMREET R b (¥50/ F—X) 26, BIZ N T_NT—XDHk bPHMITHIRICB VTS L0 3
MR~Z VT D7 F L LiebmiEErd s, 51%I1% BK-SE36/AHG & BK-SE36/CpG i 7 7 F i & B ek
TUEOHUEM, 1e6 77 TR, =& b—Ti#, VA bOA L OFBER O~ T ) 7IREBICHHT 50574
ExRfr+5Z 10k, ZhoFEREOMHIROR —MELE Cp6 NN X A EArME% ST L. BK-SE36
/Cp6 D7 FLDBAAR, ROT 7Y A TORREBERREZD ST,



- [0-08] BV > RERICRIRT A CD22/Siglec-2 &M & L 7= feyg By om{b &4 OB % |

ORFE ', Prisih?, AEBRS, HHEE'
RO E R R R EH AR BT IR

2 AR [ R SR

S e B R I A A R

CD22 i Siglec-2 & HFEIH 5 Siglec family 23 12T, B U v /38k (B #ifa) 72 & Orciiall s
B+ %, CD22 1IN/ T e 2,6 7 VR FERIICEMT 5, 70, MIANEUKICIE
immunoreceptor tyrosine-based inhibition € — 7 (ITIM)A{7{E L . SH2-containing protein tyrosine
phosphatase 1 (SHPD) 2 E 7 7 A7 7 #—¥ L &4+ 5 Z & T, BMlabiiix®&f# (BCR) Z/75
VP MEERAICKIETS, CD220O Y H L R THD 2,6 &7 /VEET B Ml K TERICEIL,
CD22 i+ B fifaEim ECHR UMIEBRERT Y A K (AVHF U FR) EEENCHELTWDSZ &R
FENTWD, THETIE, 2,6 VT AEERET IV AREEL OER~ T AR EORITND,
CD22 ® A H v K33 CD22 DRER RETH EWVHI MR L, ZH &L, HHlF 5 L 5 HMEHR
HY, TOFMIAHATH T,

Fixit, CD22 (TR, Livh, BRI T 280 7 AVBRFERDOMEZTToTE T, €D
15 GSC718 X CD22 %t LT IC50 7347 100nM & o 2,6 & 7 /LEEIZ b~ TH 1 TSl EdmW BT
AT 5, GSCT18 #~ 7 X BMMICEFR S ® 5 &, BCR &9 5 v 7 P sELZAICHIEYT 5, 20
MEIE. GSCT18 23 CD22 & R U HY FEDRIGHIET S Z L1z kv, CD22 DHIPERGE % 1858
L. ZO#EBCR v 7/ I MEEREREN S Z &7 L, CD22 M R Y 7 R CD22 OREZ Il
FTHILNREEBENRD, —F. GSCTI8 # LPS 2D TLR U A > K& & i< v A B AN A TH;
#45 L. BHRLOBEES BT S, CD221X TLR U H > Rk 2 BHIROERELHET 2 Z LARS
NTWAOT.CD22 DAY H FiZBCR ¥ 7 FmiEd TLR U 2 R~OBIERGIT 2V T, CD22
OHERER TN ZIHE L OEE L TWa Z L 3B 5T, B IaOTEMILRERIC X - TEGHT HlH
TR TR END, X510, ULEORENS GSCT18 13 BCR v 7 F M EiER KRBT 5—FHTB
HMED TLR U H v RO S 2T 5 &0 ) RS ERAR H 5 Z LSO L 2o T,

LS A ORISR ~ ORI 23R TRV B MR B HURIC LSBT 2 EBMLNTVDOT, &
DRI DREZIE BOR & 7 4D L~ULhEL Th B I+ & T 5 L EA b D, —7,
B #ila TLR AHiREA CTEEREREZRAT I LARENTND, Len->T, GSCTI8 ITHAEL
SRR TALOL THAND, CD22 13615 BHIICEERL, w7 n 7y — Uk EORIEMI
ICIEREB LAV, Lo T, CD22 288 s 452 & T, BAHIREEZ ML, REX B Z STImE
IR TE D LS AND, REHERANT, VI FrOTVa sy e LTEETHL P, BAER
B SN TV AGEREBIER 2o bAMOIR L A FIIREFE R EIC L 2EBWEROZOIZE MZHWD
ZERTERY, IO, REEZR IS ARVRERMERISBEE CENT, X2V 7 FLOMBIIE
BTE 3,
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- [P-01] i pH BEZMEARIKIZ LB 7 230 ORISR
O NZsdeft || BRI, NI — ' AR, EEE 2, KERE !
Al S e
2 RIRAFSLRFRFPE  TERsER
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BT 7 F 0, BDARBYYEOH - 2ipiiEE L CTEREZED TWD, FURZ#ELRMROY 1 b
MIT IR —FBHZLT, AT LErT— gy BTN A8 U, 1850 H 7Rt
BENEORSFENETHHAZ EDMESINTWDS, TUN)V—DOFELLTUT, = FY—Lx R
F—7PRCALNTEY, 99 MO pH IINE L CTAREZMEET 28I LY . HUREZ A RV~
FUNY)—=F B ERHEINTND, S5IZ, CTD ~DRHPEZ LM 2 EE T, GMP TRt &,
POEREROS MBI EEHT I LREELEE XD,

T THLIE, GMP TREE S, »OEREROSHMEERVT, FUFEOY A F Y ~DF Y Y
—ZRe & T H T OWELITV, 1BRT 7 Fr~OIEHERET LT,

[R5, &%2]

MEIOR 7 ) == T a{Tolc b 24, UV HEEO—FfETH D Dilauroyl-phosphotidylcholine (DLPC)
b, TAF Y a—AEBEOBEEE (DLPC-F A X a—ABESE) 2, pH6.5 LI FTOBEEICRE L, &£
FIEAZET D - E BB oT-, EBIZ, DLPC-FF X a— Lok L . HiR % &Rk s i
MICIRG L, HBEMEIZIEMLEEZA, JURES A P A~HRELEET D EDARETHo T,
Yo 2 SFAI L 7255, DLPC-7 A4 % & a— L@ &I, REEN : £9-30mV, FER A - £ 10nm,
PDI: 0.14 TH Y, AICHE LT/ hERPTTHLIZ DR LEN LR,

KIZ, DLPC-7 A X ¥ a— W BEEEE, BRV 7 F BT 52 L 2T LT-, PBS (ot s+
72 DLPC-T A ¥ ¥ a— VAL, TT VHIED OVA # V87 LIRE L=, C5TBLI6 ¥ 7 AD
T 1 G Lic, 1 EM#EOBRIEIC BT, 75 A 1 ~<7F Ko SIINFEKL (2 THIlf L. IFN-y FEEAR
fa% ELISPOT {EIC K W L7z, £O#E, HiRE T P 230 b (CpG-ODN < LipidA) D& Z#HFE L
TG EITHST, FURL, TV 230 b, DLPC-FAF L a—VEBESERO 3 HELZRA L b0 B L
Ba. EFIZEZO spot LI, DLPC-T A F ¥ a—VBEAIRIZL V. 7V 280 FOfifaiE:
R FHETDEEERI N D EBEZOND, o, TYar M EEDTIZ, HURLE DLPC-F
FH T —NEEEGEROLERE LI2EE ., spot OIS X T, DLPC-F A4 & L o — Vg &1k %
DHLOE, Ml REEABETIENEZAL TV RN EBHLMN L o, DLPC-T 4% 3 a— /Ui
BEIZE DT ¥ a N FOBBES R, RGO A5 HEREICRBWT, ZexFLErF—i g
CERETDIZLICEY, DFEORIMIAMREEZFEL-LOLEEZLND,

UEX YD DLPC-TAF L a— MBEARKIL. 7 V20 b+t 20 7 F e LTHERTHY .
F 721, LipidA % CpG % & ¢ DLPC-7 7 % 3 3 — VB A (KIL, A ICHIatE s 28+ 2 0 7 50
T THY . BRV IV FOEBRIZETLILDEEZLND,
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OFFilEs— - WEEE - JF b I - ey - Bylfnz
W — o THFA

KEBEIRG LT, KB —5 Y MO U TH AZEREL FF D LTV A F FONRRF 25t L, (L a iz
DEGEL T BUE ~ HE AR ®3§Vj?b#%%okﬁﬂ3?§vﬁ?hT%éﬁﬂ%P%ﬁM@Eﬁﬁm%ﬂ
BILTWAR, B TIIU2F o T Pa e L TORBELTEE THA.

BIESH OB RKDOEHAT — it 1 3y F 100 THY, HAETEIT 200g BREZ —EITITO LA HEKD.
ZOYH R A — AL OREFRE, EPICHLEEREF AT A7 A F R A— D — TIIME—E IR RE S (R =
WE) DOF A 2B TVBRIER ThHD. —H/NAr— L OREIZ BT B2 MEORLEATHZ LA AR
A ALTHY, SRICIT AR OSMEE FVTWA, &b, s LomsebgioRE s IO
REEERLIT-TERY, A — LV BENOEEEE IR S (BRI © CMP g T2 —H L UTH KRR 2T A T
W,

ZOIAREEER L ORISR LT QO P TN OB L M ERE ThD. AVIRIVAFROER
SATELT, #EESHTTIE HPLC 2347 (WIS L M A 2280 4%, e CITE BT Tna (14
1). 7o, AVIXZVFFREA OS5 &L TRAIIEEDHY, HRSITEEZ AW TThh s (K2). A
DFREFTIIYHBIToTCNDAVIRILFFROBHICDWTHRI T 5.

Mass(ba)

1. EESHTOFE (190mer DNA, 4rF8 56309, 14).

3248

9 9 50
1248 12
21578

s -
= 8 2 ols= ] 2 B
£y ¢ R3lc & 22 223, o 5
S i E H & o 9 & B
| T % 3 2 |8 8 §% %
J .l .L,_l ‘ Ll |
i
H»- ‘-ﬂ#-“v\u.lb\lh‘h ratan, y I l\»\ Al by (- S el b *
= »a 1) 20 4500 000 L) 500 L -]

my

[% 2. RNA OECHIAEGTE]  (BEFI : UCGAAGUACUCAGUGUAAGtt, tt (X DNA) .
BoFid ik [S. M. Elbashir et al., NATURE, 411, 494-498 (2001)] (ZiR#o b d.



- [P-03] Chemical library screening for the finding of new adjuvant target on C-type lectin receptor,
Mincle

OAtsushi Furukawal, Aya Toji !, Daiki Mori2, Takanori Matsumaru!, Yuki Okabe!,
Kenji Toyonaga2, Yasunobu Miyake2, Kota Kodama?, Toyoyuki Ose!, Sho Yamasaki!,
Katsumi Maenakal

1 Faculty of Pharmaceutical Sciences, Hokkaido University
2 Medical Institute of Bioregulation, Kyushu University

3 Open innovation center, Hokkaido University

Efficient and low side-effect adjuvants are required for the development of split and peptide vaccines.
TDM is well-known adjuvant and recently discovered to the ligand of C-type lectin receptors, Mincle
and MCL (1, 2). Our crystal structural analysis of Mincle and MCL indicated that hydrophobic loops
close to carbohydrate recognition domains might be involved in the recognition of lipid of TDM(3).
Although TDM is available in animal experiment as adjuvant, it has problem such as high locality
and inflammation for clinical development. This problem might be due to cytotoxity of the micelle
formation of TDM. To avoid the problem, we performed chemical library screening to find new
compounds that bind to Mincle and subsequently active immune cells.

We performed in silico screening (Program: Autodock, Library: Open innovation center for Drug
Discovery in Tokyo University) using the crystal structure of Mincle (PDB ID: 3WH2) to screen the
Mincle-binding candidate compounds. We selected top 500 high score compounds from 200,000
compounds by in silico screening for further experiments. We evaluated the binding affinity of each
compound to Mincle by Surface Plasmon Resonance analysis. As the results, 5 compounds positively

bind to Mincle. Now we are performing further experiment to find new adjuvant activity compounds.

Reference

1. Ishikawa E, et al. (2009) Direct recognition of the mycobacterial glycolipid, trehalose
dimycolate, by C-type lectin Mincle. o/ Exp Med.

2, Miyake Y, et al. (2013) C-type Lectin MCL Is an FcRy-Coupled Receptor that Mediates the
Adjuvanticity of Mycobacterial Cord Factor. Immunity.

3. Furukawa A, et al. (2013) Structural analysis for glycolipid recognition by the C-type lectins
Mincle and MCL. Proc Natl Acad Sci U S A.
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TN =T AT P aiy b (Alun) IR T 2REREZHEBL, V7 FrOoRE®mD DA &
LTHOWBRTWS, ZOERKEF & U CER L rPEkie &6t U7 DNA 2SS EERRE 2R/ T
LREBENTWS, —FH T, Alum [ XRESBMICHBEREFE L TRIEARE Z 3, £D AN =X L35
BRLTWARY, Tox it Alum 2385507 C 1L-33 Z il X, %0 IL-33 Oy & THBEER P ERT L 2 &
R L, SEFBECRR, BEECHFERDOMNS ThDXF R & - THRERIC IL-33 k17
DHEEERMESIEN I Z 5 2 L B SN Lz, Alun R0X F o 2 MEIERE G5 &, MAPO IL-33 238
@t ic N Le, £, IL-5R°1L-13 W o7z Th2 ¥ A A A8 L., AFEEEROEFE AN
MR TE /-, IL-33 R IL-33Z AR TH D ST2 KBV ATRHIN L DOUGITE L <D LTz, iz,
Alum 0% F > O 0 12 IL-33 ZMEIERNE G545 &, Alum 5 L RRORIEAFHE TE 7z, 20 IL-33
RS LT IL-5 R IL-13 2 EATAHRZRENE ZA A RFF o285 L~ v A THHEREGIC
ILC2 PMERE L THY ., Zh b OMfas IL-5 Z#EAT S Z & PR TE 2, Alun OREHEIERIZHT
5 IL-33 DEEZBETLIZE 2 A, IL-33 KB~ 7 A TH Alun/BURAEEIZ L D hUR Fr RAVTUFEEICRE
RPN L bhots, BEORKRLD, Alun 0% F 2 3 G501 1L-33 8L 1LC2 £ %25 X
L, FORBRE L THMBMERELZHETIZ EBHLNE RS, ZTORBITT Va2 MIED
BIRIED—o &z b, IL-33 5 2R Z S WT P2y FORER L VBSOS RNT V2
NU MHERBICEETHL EEZZ LMD,



- [P-05] v RAYRERZE T IU B BRkib kB Z-100 1 nucleotide-binding oligomerization
domaincontaining 2 (Nod2) {K7FBY7: NF-« B iGME L2 %8+ 5

OBSIR 2hi, &E #iil. AT WA, LM Bk (G B, iF 25 mh 59,
B W, WA %
VY TR LA S, BT

BRGEICBWTEERBYMARTHINC R0 7 7 —UnbEASNE YA NI A VRS
WS L TWAZ EBMLNT WA, £2, 20X IR A bIA VEAZEETE DOD—2E LT
FZIED O DB R E S DB ENTWAN, TOHMKS 72 b CITAEYEMITZHE HiEc Lo #h
ENRIZ-TND, 2-100 1T b MEEER U B BROBUkiHIC L AR S - KisH ch o | 3
fE. FEERICZRT 2 BURIEEE O/MILFRE L LT, Phase 111 KB EED THD, —FH.
T OER A = X LIIRBADE DB L FRBFEEZALNCTILENH S, SEIE, T Z-100
DARS F BB FIZER L, ZOEHIFHIZ >0 THRET S,

MHIZ, w0 A= 7 077— IR RAW264. 7 #IM8H S A &5 Tumor necrosis factor—alpha

(TNF- @) ZRIE L LT 2-100 DDREARF LTz, FOFEE. 7-100 O HEImfIE & ik L, IEN-v 5T
T Z-100 SLRIET TNF- o PEAR 2 BB 1SN S 7o, & 510, BnF ISR OFE F. IFN- v 73 RAW264. 7
HIHIZF VT nucleotide-binding oligomerization domain containing 2 (Nod2) MOZEBLZBEINEH 2
BB E IR0z, RIT, Nod2 siRNA 28 A3 2% Z & T Nod2 DFIEFHE L MH| L /-f5HE. IFN-v &
N Z-100 DILFFLIZ & D TNF- o BEARITH BIZHD U, — 5T, 2-100 OR5FEE 4 (Z-100Fr 1) |2
{ZNod2 7 5 =R b muramyl dipeptide (MDP) Z#ERK+ 5 AT I VEERUT I VR S, & 51T,
Z-100Fr I R TRMDP /X Z-100 & [RI4RIZ TFN- v 3477 T RAW264. 7 flla):5  INF- a BEA R HEINS -, <
A Nod2 ZEZEH VAR — % —Hild (HEK-Blue-mNOD2 #IfE) (23 L T Nod2 fRTEHI 72 nuclear factor—kappa
B (NF-xkB) OiEMIbZFHFE ST,

INHORBRIT, EEREOBUKHY TH D 7-100 PMES FROIEMRK S & LT MP S F42ER, <
717 7 — IR L Nod2 K 77H72 NF- « B OTEMALZFET 5 Z L 2R L TRV, BAEERECBNT
Z-100 28 BRI IS A 2 BT D AEEZ R LT 5, ARRIT, 2-100 DAEWEEO—E L LT, &
SEESICERLERY EF-boThy | BIE, &5 T RES TOEMEEORE LD T2,
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TLRO D) H v K ThHD Cp6 AV IFAFT X7 LAF K (0N) 1, Thl BrRfeEHFEsiR4+Z &0
b, HaREER~OISHMHEN TS, —FH T, CpGONZIZUH L LicF Y THERIT, £ENO
RS RS DR BT TR\ 2 LB E R SMENW L LR EOMBEEETH b, RIEE
FEICIEE > TV, Z OBEEPRRT HHIED 1 212, BREOKAR T AT AMEGE R AR F
Fr— MeT B HERH DD, TS E O SIERME SpEHDWIIRe ) BAELDZ &S, O
ERMEB RS2 FT 2 EAREVENTWAY, REFEHNRED in vivo FHEIZ DV TIHEARZAR
BAZR B8\, ABFZE T, MEBECHIRREOSLERGIME L7235 4R AR o F A 22— MMEfi CoG ODN Z& v
T, RARTF AT — ME CpG ODN O LRGN e E R RIT T 2 5P L 72

[HiE]

A CEFIERE LT 4 OSSR AR e F A — ML CpG ODN (A4 SBLO01 004) (22U VT, AR
o F Az — MEZAE DA T % Sp AIZHIE L7- Full Sp AB LW KRS F4x— MEELDO2T% Rp
(RIZHI4E L 7= Full Rp A& ZHFNFAR L7, SEFEDROFEME LT, OVADHDLHWIEFlu A U7 T
VEUE E Ui~ o AGERMERER (B TS I Xk A 1g6 BEAETAMIZ AN 2 C, HEK-Blue hTLRY Cells
12 & B TLRO FEETEME, H =2 A g% AV i PAGE (2 X B MiE R EN, # =21 ¥/ PBMC & Hv
7= ELSA I2 X A IFPN- o PEA IS LUV BALB/c ~ 7 A O Mg % FAV 7z BrdU {12 & 2 il HE SR i AT
MBRES in vitro BB S Fht L7,

[RER]

OVA 3 HVME Flu HA U 7 F 28R E Lic~ v A EHERBRICEIT 2 16 BEAIZSWT, WOkl
FNZHBWTH, Full Rp &L D b Full Sp RO HBMEMTH Y A AFR F 74— MEA CpG ODN DLk
DS in vivo HIEFHE RICHHEICHELS RIFTT Z AR IN. o, invitro MEBRIZEB W T,
BB OERED LN WEBIEH D b 0o, FEANIZ Full Ro KX Y % Full Sp DG BER 2
ERMER SN THY, in vitro i E 2 & EENRDRICHESE, ~ U ARERERBRIZENT
Full Sp K CEIRRERNELNZ LD EEZ D, 41I%, Cp6 ODN O RESNIZ D 2 ABELRF L2
BT L, Sp IR~DSLFHIEZEAIC LisR R R aF A — ML oB@E bR s, FElL T F
ETHHD.

[Reference]

1) Oligonucleotides 13, 491-499 (2003)
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OKazuo Yamashita!, Joél Billaud2, Dimitri Schritt!, and Daron M Standley!?2
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It has recently become possible through immunoglobulin-specific next-generation sequencing
(Ig-seq), to obtain mRNA sequences for large numbers (103-106) of antibodies from peripheral B-cells
(reviewed in Georgiou et al, Nature Biotechnol 2014). One of the major remaining challenges is to
interpret such enormous genetic data in terms of antigen specificity. Currently there is no software
available to analyze Ig-seq data other than conventional sequence alignment programs or alignment
tools that map antibody sequences back to their germline components. Here, we describe novel
bioinformatics tools to identify the phenotypes of antibodies from sequence and predict their viral
epitopes by managing big data. We first will make use of our state-of-the-art in silico
structure-informed multiple sequence alignment technology (K Katoh and DM Standley Mol Biol
Evol (2014)), which can quickly cluster sequences according to their complimentary determining
regions (CDRs). We then carry out rapid antibody 3D modeling (H Shirai et al, Proteins 2014; K
Yamashita, et al, Bioinformatics 2014) for clusters of interest. Finally, provide refinement tools for
building high-resolution structural models which can be used for docking antibody-epitope
complexes. We present preliminary data from human B-cells and validate the speed and accuracy of
the pipeline. In the future, we will apply our methodology to the identification of antibodies against

influenza, dengue fever, herpes simplex, and adenovirus viruses.
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Gene expression in immune cells is tightly controlled at both transcriptional and post-transcriptional
levels. At the post-transcriptional level, multiple RNA-binding proteins (RBPs) work in combination
to increase or decrease the stability of target mRNAs. We are developing novel computational
methods to uncover networks of RBPs that regulate immune responses by controlling mRNA
stability. Here we introduce three in silico pipelines that make use of emerging experimental data
from next-generation sequencing and mass spectrometry in the public domain or provided by our
experimental collaborators. The first pipeline (RURBP) is RBP-centered and is designed to identify
new RBPs from mass spectrometry data. Such in-cell protein-RNA interaction experiments have a
high false-positive rate, so further analysis is needed to refine the list of potential binding partners.
RURBP takes a list of putative binding partners of the query RBP (qRBP) and assesses the
probability that the putative binders are functionally related to or can physically interact with the
qRBP. The second pipeline (mnRBP) is mRNA-centered and is designed to identify novel RBPs. Here,
we start with a query mRNA (qRNA) of interest and align the 3 UTR region against
recently-published RNA sequence motifs obtained from cross-linking immunoprecipitation
(CLIP)-based experiments. We then expand the number of possible RBPs by homology modeling and
finally validate the predicted interactions by robust RNA-RBP docking (S Li et al. NAR (2014)). The
last pipeline (miRNA Voyager) is designed to identify serum micro-RNA (miRNA)-mRNA interactions
related to immune cell regulation. The pipeline utilizes miRNA target prediction and human

immune cell gene expression data to re-weight putative mRNA targets for a set of query miRNAs.
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Intestinal dendritic cells (DCs) have a unique capacity to induce antigen (Ag)-specific immune
responses, including IgA production and Th responses, in intestine through the production of retinoic
acid. Retinoic acid is synthesized from retinal by retinal dehydrogenase (RALDH), which is
specifically expressed by intestinal DCs, but not by non-intestinal DCs in peripheral tissues.
Therefore, peripheral immunization typically fails to induce Ag-specific immune responses in
intestine. This study aimed to develop a new vaccine strategy that effectively induces protective
immune responses in intestine by activating peripheral DCs to express RALDH. We observed that
Aldh1a2 mRNA expression of splenic DCs was strongly induced by stimulation with
granulocyte-macrophage colony-stimulating factor (GM-CSF), which is critical for the development
of intestinal DCs. Whereas immunization of mice with Ag-loaded intestinal DCs induced Ag-specific
IgG in sera as well as Ag-specific IgA in feces, immunization with splenic DCs induced only
Ag-specific IgG in sera. Interestingly, GM-CSF-stimulated splenic DCs induced not only Ag-specific
IgG in sera but also Ag-specific IgA in feces. In addition, intestinal DCs induced Ag-specific Th1 and
Th17 cells in intestine, but neither of them were induced by splenic DCs. On the other hand,
GM-CSF-stimulated splenic DCs induced Ag-specific Th1 cells, but not Th17 cells, in intestine. Thus,
these results suggest that peripheral immunization could induce Ag-specific immune responses in
intestine if vaccine contains the molecule that enable non-intestinal DCs to express RALDH. We are
currently searching other adjuvant molecule that also induces RALDH expression in non-intestinal
DCs.



S[P-11] A TN WY I FURRRRBRIZI T S LE miRNA ~— 7 — o Al gtk

OfF®r #i—1 , AH @12, ko &5
lfg;ﬁ:—%ﬂ%ﬁ%@? NRAFA Y T2 TF 4T ATRS Y b

~A 7 0 RNA (miRNA) 13 20-25 RO/ a—F 4 7 RNA ThH Y, BETREHEE T L THx
HHAARREIZHE 0 D Z L B3 B LTV D, T4, miRNA IEAIREN O e S M 22 & O, S b2 E
LTHHTESZ EREN, M F~e—h—L LTORERICEERET S TWS, T¥anV F
— A R—=2AT 0V NTIE AR T P 2 b7 FUBERRBRN SED - mE Y 7L niRNA
HBBELWENICIE L, "M A A T 4~T 4 7 AHWERELC, TP 230 P I I F DR,
BMEDOIEL 725 £ 9 72 1ME miRNA = —H —DERZIT- TS, AREXTIZ. —oDA 71T
VU7 F R S5 D MIF miRNA BELT — & O O R L2 85T 5,

(1) H5N1BUA I N W T 7 F B R

20 EARTMOWRF 2t B L LI NI BlS 7N U 7 F UBKRRBROBER. B L 7 Lo
TwEBANBRISN, ZDI I R TFHELRBEORBERRIITHTEDIASAS F~v—h—2FRETH
T ¥ F 2 TS DAL T 85 4 DYPBRFT DMK miRNA BEL 7 1 7 7 A VA BB O FiEE O TRIT L,
= OB TR EVE BT E S miRNA ZHEEFIE Lz, 5FE (2014 4F) IiTbmR7 P20 by
7 F o OBINERRBRSHICE LN MEniRNA BR T e 7y A LEBTFTAZLICL0 . BEL
72 miRNA DR ~—H— & L TOR[REMEZ MREE L 7=,

(2) HINLBA 7Nz W 07 F KRR

WAL TN T2 20 5L EOWBRE 25t % & L HINI Bl o2 o0 7 F U ERRRBRORE R, 1A
URD 7 FoEHELK LT, TYa2R3 M7 Fy HABURICEHRT a3 FE2FRMLELO)
BEFTIIFERMOABERUESARD b, EVICHLAEHGIBR S Ty, Hxi3Bonk
20 L DWERE OMIEY T %, THURM LA & THRET 7 FoORE © " S>ORFEERL T, #
BDIZN—TIZ08 LT, R, 7 0—7OMiFEniRNA BB 7 e 7 7 A VBT A2 Licky, 4
YINT T IF DS & [Ty FOE) oFhEh & BEMOR LV miRNA ZFE L
foo BT, £ 5 miRNA OEMBEE THESCHEE AR oA HERITIZLIZLY, KMoz #
T 7 F o OEFAREFE & niRNA O R REREZ A Uiz,



- [P-12] Effective characterisation of adjuvant transcriptomes for biomarker and target discovery
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Adjuvants are compounds added to a vaccine formulation to enhance their immunogenicity. However,
very few adjuvants are licensed for use in humans (four by the FDA, five by the European Medicines
Agency) and in most instances, the mechanisms of adjuvant action remain poorly understood.
Therefore, it is necessary to establish a standard method for evaluating adjuvants, which should be
useful to predict immunological outcomes and facilitate the development of novel adjuvants. In an
attempt to characterise and evaluate diverse adjuvants, comprehensive mice transcriptomes of 7
different adjuvants were captured using gene expression microarrays.

In this study, we employed bioinformatics approaches to understand the functional relevance of the
genes associated with adjuvants. First, we identified adjuvant-featured genes that were
differentially expressed in the individual adjuvant-administered mice relative to control mice by
using unsupervised learning technique. Subsequently, we retrieved the PPIs for the
differentially-regulated genes corresponding to each adjuvant cluster and inferred PPI networks
using TargetMine, an integrated database for drug and target discovery. Next, we investigated the
expanded gene sets for the enrichment of specific biological themes (KEGG and Reactome pathways,
Gene ontology [GO] term associations).

Our analysis was able to highlight specific pathways the components of which were activated or
repressed in response to specific adjuvants. For instance, mice that were administered with complete
Freund’s adjuvant (FCA) displayed elevated expression of genes that were mapped to enriched
KEGG pathway “TNF signaling pathway”, which is consistent with the role of FCA in activating
TNF signalling. Likewise, we identified genes and pathways that were specifically modulated by
individual adjuvants. Our analysis also highlighted biological processes that appeared to be
influenced by multiple adjuvants, thereby provided detailed insights into the basal mechanisms
underlying the mode of action of different adjuvants. Our findings are crucial from the point of
biomarker discovery and identification of potentially therapeutic targets that could facilitate the

development of newer vaccines and therapeutic strategies for improved clinical outcomes.
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Immunological adjuvants together with vaccines induce the strong innate immune response which is
essential to elicit the antigen specific robust adaptive immune responses. At the same time, some
adjuvants also induce systemic host responses including hematological parameter changes of
myeloid leukocytes, lymphocytes, and platelets, etc. But the molecular basis of these phenotypic
changes induced by immunological adjuvants administration remains poorly understood. Gene
expression signatures which are an intermediate phenotype between gene sequence and complex
traits can facilitate the identification of the factors or master regulators that drive the host responses
upon administration of the immune adjuvants.

Using weighted gene coexpression analysis (WGCNA) and gene set enrichment analysis (GSEA) we
Investigate, via a systems biology approach called phenotypic anchoring, the gene signatures, the
molecular mechanisms, the master regulatory genes, and potential biomarkers associated with rat
hematological data related to adjuvant administration such as myeloid leukocytes, lymphocytes and

platelets counts.
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Mucosal vaccine induces antigen-specific immune responses in both mucosal and systemic
compartments. Accumulating evidence reveals important roles of mucosa-associated lymphoid
tissues (MALTS) in the initiation of antigen-specific immune response against mucosal vaccine.
Molecular and cellular requirements of MALT organogenesis and their programs are different
arhong Peyer’s patches (PPs) in the small intestine, nasopharynx-associated lymphoid tissue
(NALT) in the nasal cavity, and tear duct-associated lymphoid tissue (TALT) in the lacrimal sac.
CD3'CD4+CD45+* lymphoid tissue inducer cells can be divided into 3 subsets (i.e., PP-, NALT, and
TALT-inducer cells). PP-genesis-associated genes, including interleukin-7 receptor a, cxcrb and
lymphotoxin o were highly expressed by PP-inducer cells but not NALT- and TALT inducer cells.
PP-inducer cells expressed the tissue genesis associated transcription factors, Id2 and RORyt,
whereas NALT-inducer cells expressed Id2 but not RORyt, and TALT-inducer cells expressed
neither Id2 nor RORyt. Indeed, organogenesis of TALT was independent from Id2 and RORxyt,
whereas NALT required 1d2 but not RORyt.

Unlike these programmed MALT genesis, inducible bronchus-associated lymphoid tissue
(GBALT) is a tertiary lymphoid tissue that develops independent from Id2 and RORyt, but requires
microbial stimulation and/or chronic inflammation. We found that iBALT formation was induced
by nasal administration with type 2 human parainfluenza virus (hPIV2) that is currently being
developed as a mucosal vaccine delivery vehicle for tuberculosis vaccine. Expression of MHC class
II in lung macrophages was also positively regulated by hPIV2. We further found that the
hPIV2-mediated iBALT formation and induction of MHC class II were mediated by lymphotoxin f3

receptor.



Taken together, we provide evidence that MALT organogenesis is operated by programmed and
inducible systems. Further, these organogenesis are different among MALTs. Uniqueness of
molecular and cellular mechanisms of iBALT organogenesis may lead to the creation of new mucosal

vaceine strategy for the induction of antigen-specific immune response against inhaled antigen.
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TLR9 ligand, CpG oligodeoxynucleotide (ODN), is one of the clinically-tested adjuvants that can
induce type 1 immunity. Recently, cyclic dinucleotides, known as bacterial sencond messenger, have
been demonstrated to be a potent agonistic ligand for STING to induce type I IFN production. Cyclic
GMP-AMP (cGAMP), one of the recently identified mammalian eyclic dinucleotides, has been
reported to act as an adjuvant. Several concerns, however, are raised that currently available CpG
ODN (K-type) is a weak inducer of type-I and type-II IFNs, and that STING-ligands are shown to
induce type 2 immune responses, rather than type 1 immunity, thereby limiting their potential
therapeutic applications. In this study, we found synergistic activity of TLR9- and STING-agonists in
innate and adaptive Type—II IFN (IFNy) induction, resulting in a potent type 1 vaccine adjuvant and
a immuno-therapeutic agent in explanted tumor model. Our in vitro studies in human and mouse
PBMC suggest that the synergic effect between CpG ODN (K3) and cGAMP, culminated in IFNy
production by NK cells, was partly due to the Thl-inducing cytokines, including IL-12 produced by
both ¢DCs and pDCs. As a result, intramuscular immunization of mice with the combination of
protein antigen, CpG ODN and ¢GAMP resulted in the induction of significanly higher antigen
specific Thl and CD8* T cell responses, than those immunized with CpG ODN alone. Futhermore,
type 2 immune responses that are induced by cGAMP immunization, are significantly suppressed in
the combination immunization. Finally, by using the syngenic mouse tumor models, we show that
intra-tumoral injection of CpG ODN and ¢GAMP has reduced the tumor size significanly better than
those treated alone. In conclusion, combination of CpG ODN and ¢GAMP is better than the
singular use, as not only a potent type 1 adjuvant for vaccines that requires strong cellular immune
responses, but also a vaccine free anti-tumor agent, by activating not only mouse, but also human
cells towards synergistic IFNy production. Thus, further mechanistic and optimization studies are

required for clarifying the therapeutic potential of the combination.
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Gram-negative bacteria have been known to synthesize several glycolipids. Here, we demonstrate
that C-type lectin receptor (CLR) recognizes glycolipid derived from Helicobacter pylori (H. pylori).
Lipids derived from H. pylori were separated into 39 fractions by high-performance liquid
chromatography (HPLC). We found that two subfractions, which are H. pylori glycolipid (HPG) 1 and
HPG2, have strong ligand activity.

Only HPG2 activated macrophages to produce TNF. HPG2 also activated invariant natural killer T
(iNKT) cells in liver mononuclear cells (MNCs) examined by CD69 upregulation.

Furthermore, both HPG1 and HPG2 functions as adjuvant to induce Th17 response in the coculuture
of bone marrow-derived dendritic cells (BMDCs) with CD4+ T cells from OT-II mice.

Finally, we investigated the function of CLR against H. pylori infection in vive. Deficiency led to an
increase of bacterial number in stomach at 2 weeks after infection.

These results suggest that H. pylori possesses a dual ligand for CLR and iNKT TCR. This finding
further provides a new insight of the synergistic immune responses by DCs and iNKT cells against

same PAMPs via different receptors.
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There are currently great interest and demand in developing the mucosal vaccine and adjuvant to
prevent life-threatening microbial infections. The adaptive humoral immune defense at mucosal
surfaces is dominantly mediated by secretory IgA (SIgA) antibodies. Therefore, strategy to elicit
antigen (Ag)-specific SIgA responses, may be crucial for designing efficacious mucosal vaccines.
However, molecular pathways underlying the induction and maintenance of IgA antibody responses
by mucosal immunizations are largely unknown. Thymic stromal lymphopoietin (TSLP) is an
interleukin 7 (IL-7)-like cytokine and is predominantly expressed by epithelial cells of thymus, skin,
lung, intestine, and tonsils, as well as stromal cells, mast cells, and dendritic cells (DCs). TSLP has
important roles in conditioning DCs to drive Th2 differentiation and is increased in
immunopathologies associated with dysregulated Th2-type cytokine production. On the other hand,
it has additionally been reported to promote antibody class switch recombination (CSR) in humans.
However, there is no evidence to date for TSLP-mediated regulation of IgA CSR in the context of
mucosal immunizations. In this study, we found that TSLP expression was up-regulated in the
mucosal tissues of mice nasally immunized with antigen plus Th2-type adjuvant, suggesting of the
TSLP-TSLPR interaction as a potential cue of mediating mucosal immunity. To demonstrate
whether TSLP-TSLPR interaction mediates humoral immune responses upon mucosal
immunizations, we first examined Ag-specific antibody production in WT or TSLPR-KO mice nasally
immunized. Interestingly, Ag-specific IgA, but not IgG responses in both serum and mucosal
secretion were significantly reduced in the TSLPR-KO mice compared to WT mice following nasal
immunization with antigen plus Th2-type adjuvant, although there was no significant difference in
total IgG or IgA titers in the steady state between both mice. To further understand the mechanism
by which TSLP signaling in DCs mediate Ag-specific IgA CSR in B cells, we next analyzed CD1lc+
DCs isolated from the WT or TSLPR-KO mice immunized. These results demonstrate TSLP-TSLPR
pathway is critical in mediating Ag-specific SIgA responses upon mucosal immunizations in vivo. We
believe that better understandings of the precise roles of TSLP signaling in humoral immunity upon

mucosal immunizations may help to develop more beneficial mucosal vaccines and adjuvant.
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We previously demonstrated a cationic type of cholesteryl group-bearing pullulan based nanogel
containing pneumococcal surface protein A (PspA-nanogel) induced both protective Th2-mediated
Ag-specific systemic and mucosal antibody (Ab) responses and Th17 cell-mediated immunity. In this
study, we examined whether PspA-nanogel nasal vaccine could induce PspA-specific protective
immunity and cytokines-related miRNA expression in nonhuman primates. When cynomolgus
macaques were nasally immunized with 25 pg of PspA-nanogel/dose, increased levels of Th2 cell
dependent PspA-specific serum and broncho alveolar lavage fluid (BALF) IgG, and nasal wash (NW)
secretory IgA (SIgA) Ab responses with elevated Th17 cell immunity were seen when compared with
control macaques nasally immunized with 25 ug of PspA alone or PBS. MicroRNA (miRNA) analysis
of serum and nasal tissues from these PspA-nanogel immunized macaques revealed specific
elevation of miR-181a and miR-326 which have been shown to corresponding to Th2 and Th17
responses, respectively. These results suggest that these two miRNAs are also associated with
non-human primate Th2 and Th17 cell responses after nasal vaccination with PspA-nanogel vaccine

which accounted for the induction of protective immunity against pneumonia.
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The mucosal immune response is triggered by antigen uptake from the lumen across the
mucous and epithelial cell layers to organized mucosa-associated lymphoid tissues such as Peyer’s
patches (PPs) in the small intestine. This antigen uptake is mediated mainly by microfold cells (M
cells) via transcytosis action. To investigate the molecular biology of PP M cells, we previously
identified MARCKS-like protein (MLP) and Gp2 as M-cell-specific molecules. Further study revealed
that GP2 acts as the scaffold receptor for the fimbrial protein of bacteria such as E. coli. and
Salmonella Typhimurium on M cells. Although MLP is known as a substrate for protein kinase C
(PKC), the biological role of MLP in M cells is still unknown.

To address this issue, we generated intestinal epithelial cell-specific MLP conditional
knockout (MLPIECKO) mice. The expression of MLP was completely abolished in the apical epithelial
surface of PPs in these mice. Matured M cells, defined by the GP2 expression and the unique
ultra-architectures of shorter microvilli and pocket-like formation, could be found in MLPIEC-KO mice,
indicating that MLP is not involved in the development and differentiation of M cells. When the
sampling ability of M cells in MLPECKO mice were examined, orally-administered
fluorescence-nanoparticles were equally taken up into PPs. However, uptake of Yersinia
enterocolitica, but not S, Typhimurium was markedly lower in MLPIEC-KO mice than in control mice.

Since Yersinia outer proteins such as YadA and invasin have been known to interact with B1
integrin on M-cell surfaces, we further examined whether MLP regulates integrin molecules by in
vitro assay. MLP-introduced MODE-K cells enhanced the cellular response to fibronectin, which is
the ligand for a5B81 integrin. On the other hand, mutated MLP, which lacked PKC phosphorylation
sites, had no effect to enhance the response to fibronectin. In addition, phosphatase inhibitor
treatment canceled the responsiveness to fibronectin of MLP-expressing cells, suggesting that
movement of MLP between the plasma membrane and cytoplasm, depending on the phosphorylation
status of MLP, is required to activate integrin molecules. Taken together, our findings suggest that
MLP regulates the activity of a581 integrin in M cells, depending on its phosphorylation status, and

contributes to the uptake of Y. enterocolitica.
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Protective immunity against genital pathogens causing chronic infections such as herpes simplex
virus type 2 (HSV-2) or human immunodeficiency virus requires the induction of cell-mediated
immune responses locally in the genital tract. Intranasal immunization with a thymidine
kinase-deficient (TK) mutant of HSV-2 effectively induces HSV-2-specific IFNy-secreting memory
T-cell production and protective immunity against intravaginal challenge with wild-type HSV-2.
However, the precise mechanism by which intranasal immunization induces protective immunity in
the distant genital mucosa more effectively than does systemic immunization is unknown. Here, we
showed that intranasal immunization with live HSV-2 TK- induced the production of effector T cells
and their migration to, and retention in, the vaginal mucosa, whereas systemic vaccination barely
established a local effector T cell pool, even when it induced the production of circulating memory T
cells in the systemic compartment. The long-lasting HSV-2-specific local effector T cells induced by
intranasal vaccination provided superior protection against intravaginal wild-type HSV-2 challenge
by starting viral clearance at the entry site earlier than with intraperitoneal immunization. Thus,
intranasal immunization is an effective strategy for eliciting high levels of cell-mediated protection
of the genital tract by providing long-lasting Ag-specific local effector T cells without introducing

topical infection or inflammation.
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Natural hemozoin (nHZ) is a dark crystal synthesized from monomeric heme by Plasmodium
parasites during malaria. Besides naturally occurring hemozoin, it is possible to synthesize
hemozoin artificially (referred as sHZ). Synthetic hemozoin (sHZ) previously described as a
biologically active compound and can modulate immune responses. We are now using a clinical lot
(GLP lot) hemozoin synthesized by an altered acid-catalyzed hematin anhydride method results in
homogeneous crystals. Although chemical, magnetic and optical properties are identical with the
nHZ, we further investigated the underlying mechanism of sHZ's adjuvant properties. As we
described previously (Coban et al., Cell Host Microbe 2010, 7(1):50-61), the adjuvanticity of sHZ was
TLR9-independent but MyD88-dependent. Further in vivo studies concerning upstream molecules of
MyD88 (involving IL1R, IL33, ST2, IL18 and IL18R and designated knock out mouse) indicated that
none of the described molecules are involved in the adjuvanticity of sHZ. It is known that several
other particulate adjuvants like alum cause release of host DNA that further contributes to its
adjuvanticity. We similarly found that sHZ immunization together with Dnasel treatment abolishes
immune responses and hereby we describe that sHZ can also cause host DNA release, and TBK1 is
involved in the adjuvanticity. Our comprehensive analysis of immune-cell interaction upon
immunization with sHZ indicated that in MyD88-/- mice B-cell responses are reduced. Therefore we
conclude that accumulation of sHZ crystals around B-cell follicle border is important for the

adjuvanticity.
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Adjuvant Database Project: comprehensive transcriptome analysis in animal models
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Emulsion and Aluminum based adjuvants such as MF59, AS03, and AS04 has been used for vaccines
against infectious diseases. Many other adjuvants derived from innate immune receptor agonistic
ligands are under clinical trials. Adjuvants have been categorized as additives for vaccine
formulation, however, recent understanding of the mechanisms of adjuvants demonstrates that
adjuvant is an important active component of vaccine, and has to be evaluated fully in detail for their
mode of action. Because broad range of chemicals and substances showed adjuvant activities,
currently there is no standardized way to characterize and evaluate the host biological response

upon adjuvant administration.

Recently, we started the adjuvant database project. In mouse and rat, each adjuvant was
administered via different routes (such asi.p., i.d., im.), and 6 and 24 hours after administration,
major organs’ mRNA (such as liver and spleen) were analysed GeneChip (Affimetrix). We also
established our standard operating prodecure (SOP) for the sample preparation and data

acquisitions.

Currently about 20 common adjuvants were administered in animals and being in process as the
core reference adjuvants. Our data suggest that this adjuvant database can provide useful
information to understand the mechanism of a new adjuvant, and to predict the host responses to the
adjuvants and the adjuvanted vaccines, which are also useful for preclinical evaluation of many

adjuvants.

This work is supported by Health and Labour Sciences Research Grants, JAPAN.



(7 Va2 NERMTHET — & X — A DBEM IR EASBR I ARGE ( RISIARAEE
WrreEE ) R A



- [P-26] BIKEN kittfRD 7 5 BA%E & > ¥ —/BIKEN IR T 27 F > BB 4eRTic 36 1T 2 0 Al

OFBRE, [TERERM, R4 HEEFK
BIKEN IR LD 7 F 2 B %t > & —/BIKEN IR X 7 7 F > WA B RIFSE

U F o RREO L B LTEKICERT S Z L TRIMEL THHTE,. ThE TORKBERR Y A
DREARCAREREND LD IR LY LIEEREIFO—2>Thd, EEORIEFODEE LVERIZL
T VI FrOERAN =X L% OMIBOEREIC L - THAT D LOARRIZARY 225555, R
IZICARRR Z EbE, SO TIHRMEOHAZZ Z AT, 7LA¥—, HORERE, DA,
AFBRERICILTE (D7 F ) 2827 7o —FAESns L9k T D,

WHROD 7 Frida)@oLetE, b) EERLEIME, o) BERELRSOMEE. O3 SOBEHEM+Z
LBRMETHY, ZO3DOEMEW LIDRERY 7 F 2T 5720103, BERmRIZES
W DENY 7 FUHUR TRl E b=, )RR & 22 S HURRRIRG, 3 RAOR BRI L it
TV assy b, ORFE - FEESLEATH D, BIKEN IR T 7 F gt Jepr (T 2 v — 7R T,
BRSECHAET MBI B, THIKT b~ ORHR, FURIRTICI 5 o IR 2 (E R o Bk,
A/D B CoG BEBET ¥ 2 Xy P OB - BB, © 3 DDF —<IZOWTHREZED, U7 Fo b EhiEs
AT L O EAEROERWERIZ IS 2 R T 7 50 ) OBIFICEBRLV,



F8ME WKM7 a2 MIESRT s T A - HBHEEE

The 8h Meeting of Japanese Vaccine Adjuvant Research Consortium

(January 20, 2015, Senri Life Science Center, Suita, Osaka) Programme and Abstracts
Copyright © 2015 All rights reserved (~7FIEHrdiz#H)

tHil : 20154 1 H 20 H

FEAT « MSIATBOE NEEIEN TN &5 8 WIMART T2 MRS EER




