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Rational optimization of low molecular weight compounds by chemical analoging and modern formulation
technology enables vaccine adjuvants to have limited systemic bioavailability and remain localized for optimal
safety and efficacy profiles. We have successfully discovered novel TLR7 vaccine adjuvants, DSP-0546E and
DSP-0546LP, based on our expertise in non-clinical and clinical studies of TLR7 agonists. A universal influenza
vaccine and several malaria vaccine candidates have been developed in combination with promising antigens
designed by adopting the latest approaches, e.g., Reverse Vaccinology 2.0. We are eager to move forward with
the research and development of next generation vaccines through collaborative innovation using our new ground-
breaking adjuvant technology, in an effort to contribute to pandemic preparedness and global health.
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“Life can only be understood backwards, but it must
be lived forwards.” Seren Kierkegaard
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3T 255 3P RIPIRPMER T 2 B2 085S 5
EEZOENDH, Ml S Ml NEHERT T2~
N2 A ZRHATLV-17 A v 2 (& b THIE A I
T AL Z) FEI MR O PR DSTREARIZAEH S 5 8%
SNFLEAEBND., PIROBARTHEEDAIZ L >
TPHiT5ZdWETCHLEEZEAONS,

I IIRYYE % 5| F I 2 TR AR & Ak 5
SrEENEE U, B, A LEERET, 9o F v 1fE
B4 25, 2000 RIZA - Tr 7 LRI 2RI
A, & F X L WEEROBIZT RSN EE & iz,
BARFHLAIR AT O & b 0 WA 5
(AvFE=—FY b I rFV) & ALH. HEH, 2O
OB MM B 5 Z L S AlREE 572, X B
b b e & RS AR B U 72 PR A PR T
YA 7T —FTh5 “Reverse Vaccinology 2.0” *°
SIS TRE & 28 5 729,

LELIERM  Adjuvants

TOFUNERNTH B 720I0E, R E K& B
RIZXPT 2 ERIEY 2T 22 @UIClE L. +
53 75 Tl O FHARIBUAR R PUR R T Y o BR* 64 558
THLENDH S, Elid “Reverse Vaccinology 2.0”
ZEE L CHIUR 2 BT YA v L= LT, T
JREIR IR Y] 2 ARSI T H 5720, v
FUTV N P ERINT 2REN D DIGEN L0,
TYanNy TR EVWSBH®RD T T VEE
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BN H s 3 RIERIS 2 K8 21FH 26 5729,
T2 FUHIEORMAE LTALFIHEh T3,
BELELL DI I FVICHRMENTHWBE T LI =
LR, 19265 IZV T TV T I F VDTV 2Ny
FELTHID T FCloH &Nz, 2hllk, & &
LERIIFUT YNV FOMERENED BN
THD, 7V9anV NI FVICkT 52 EELRE
I D—DTh b LRifkEhTnb (Table 1),
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1. X370 HS5TLR77 I =X NRREFEA

19574F-1Z 7 A )L 2 B0 % P 2 e & L CIRlE
ENFA VA —T VgD e GHT523 720
iE, M1EA319804F- 12 FE[E|Burroughs, Wellcome &
Co (H4HE) » SHHAPEA L ZEHHITH D, 19874
B, 19921 CRMEMEN BT Rk T 5 o 4 L
2 MRE D EH D KGR E 2 T L 72, 1990FRIZAD |
GIEEORBIZME->TA VA —T 20 V-aDE ¥k
YR, FRCRERAEER S S r ek o7, A

Adjuvant Composition Target molecule Vaccines Reference
Aluminum Potassium aluminum sulfate, etc. NLRP3 DTaP-IPV, efc. 4)
AS01 Monophosphoryl lipid A and QS-21 in a liposomal formulation TLR4 Shingrix, Mosquirix 5)
AS03 Squalene, a-tocopherol, and PS 80 Unknown Influenza vaccines 6)
AS04 Monophosphoryl lipid A and aluminum salt TLR4 Cervarix 7)
MF59 Squalene, PS 80 and Sorbitan trioleate MyD88 Influenza vaccines 8)
CpG CpG 1018 TLR9 Heplisav-B 9)
Matrix-M Saponin in a liposomal formulation NLRP3 NVX-CoV2373 10)
Algel-IMDG Imidazoquinoline class molecule and aluminum hydroxide gel TLR7/8 Covaxin 11)

*3 AP OFIERLHERICHE Uy B m S OH B RIT AW 2 2B 2 P 2 PURORIETH 5, @, AN L -

TR IZ R DN S .

¥4 B F U ERNELT 0 F Y B 0 F VA REROBEAK T S TR I N7 2 F 0 Th D, ALY 7 F VIdRE
RORGEE N 2 debt (REL) 20A2ERE L TEHINEZT 2 F V0 TH B,

%5 Reverse Vaccinology 2.0 : WRJERY / ARPUH DA, X SIZPFIZxd 5 & FBY VISERRPUARD SIS % 5 15 & 5
L. BT 2 F Y FH AV EafIc$ 30—,

6 TV VY SEREBY V8B ) Y SERIZAMERD1DTH . PURAZFFRMIZFEFT 2. TV v 55keBY VosERICpf S A, TY Vo8
BRIGHIaPE s & o, EEREORI S E U CEEET 5. BY YosERidME g &0, bitkamEd 5,

FrALE 2022 Copyright © 2022 Sumitomo Chemical Co., Ltd. 27



HMTLR7 7 7 F > 72 2/3> b Dt EBIFE—Pandemic Preparedness & Global HealthANDE#k%# Hig L T—

BHRIEFR A VX — T 20V qDEEN A R
L. RIZHESADILHTREYA2E L7724 V4 -7«
O Y-aiBEHIDZ ) — =V SR AL 72, 24
X7 2/ 44T 220) —= v r*¥e5bh b Fik
EHOWTA V82 —7 2 ua v &iFEd 358K 17t
EMOBFEREED TED, T2/ 44 TA2 ) —=
VIR AN=T y MEGIKL, AT E =Ty N ED
JAZXEENT PSR U THENEITNZED 5
72 L2 L. 20024FICTLR7 E WX B BN B 5
O LAY & alak 4 5 Z L s S hd, A
VA =T 20 V-aiBBHORERITRIT K E R
%, MEEOREmOEMIZ XD, TLR7EE -2 A
JaREIZTWAE~ Y 2 & N TIIC/ER L, AlgEy —
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DRFRIZB G5 Z ENHE N E 57210,
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2. MiMIUF T 2/3 RDSP-0546E &
DSP-0546LPM%# R,

Tollkk2 BAKH#E % & Eppattern-recognition receptors
(PRRs) . ZD£HIOME D WIEARIEHIZHFIET S
RERR 5y 1073 % —  (pathogen-associated molecular
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VEBZENARETH - 7. KA ZNEE A TLRI/ES)
FIAVEGUNE S - — DA E B L. in vitro
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ZEhORMETH D, RIFEIENIZ 55T o
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5V A EMYNARD=0I2E, TV a0 Y MEHICE
(K19~ % 3 ) 22 S IS & T % 5 R 0 ] 4 2 S E
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BET &S, DWICRE LKLY 5 v
HHIDSP-0546E & V) KV — 4 BAIDSP-0546LP D 2
RIDFEN AT U 722D, 22),
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%8 Th1/Th2 : Type 1 helper T lymphocyte (Thl) &Type 2 helper T lymphocyte (Th2) 3TV Y SEROB T 44 7 ThHhD ., sk
THYA b A4 Y (FICRIEESMIE S W N5 BB 2 Vs 2 ) ORIk > THMEhTnb, ThiidEicf v a2 —
T xavyEE Th2ld 4 v 8 —a4 FVAHEZNETNGWT 5, BY VSERBEET 2 HAORE B4 RET 2 HEEAKREZHS,

*9 NKllfg & NKTHIfE : NK (natural killer) fifgid) ¥/ SERO1IEETH O, HEEMIER ¥ 4 L 2 &Glile 2 55§ 288N 469 5,

NKTHIIZIZT Y > 7 SEk & NKHE O i 5 O R % 16,

%10 in vitrods K Win vivoZA 2 ) —= v 7 fI#Y — PR (22 ) ==V F) D55, in vitroldRBFENEOKISR % W, in

vivo  XEIYIE T I O B RN RIS & FHIE§ 5 .

* 11 kil e <or s g v ARHICHE 2 0 E B 72RO Z & Th B,
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LHORERKRT 7 F >

1. AZN—=HYILA > TNVI T IF >
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T %29, WHO @ Global Influenza Strategy 2019—
20302 E D[R 57 PP T 28 BR Fe e HE B Z F5 0 T
2ZN—HIA Y TILI YWD 7 F U OFEFLA 20304F
EE TOREKHEDOIME LT T 520, 20,
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F7-, HlaouFvA L2 F LB E N
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WEWIREADBEDOD, FHIA4 VI Y4
L ZDRAERHUTT ) LGS & 75 > Th BHE%ET -
BLEAHB L. & SICIERRIRIIZ I X O IRIIZE %W
THRGEET 2B DBETH S, T TEiRTEF
uﬁwﬁ%ﬁb\%wﬁtﬁiﬁéﬁﬁ%%ﬁﬁﬁ$
K Zff e i3 a 5, ZThoORMEE TR LA
ZPURZERICBED S TR E RO TRESA v 7Ly
YOI F VOB ERLEO, WEEERMIZE
o TR,

SR, PURZEEA VI LT VY AL 2 ERAL b
W42 [Z2EPPTA] OFELPIROTHF X,
BYET L CHME ZRTEROT 7 F 0 — IR

TSR 2 mF-ORTHER, BGE, o KON HEINWB0, Lrl, ThE6Dv s F vy — X3

€ DSP-0546
@ Antigen Interferon-a
Antibody >_ BCR MHCII TCR
>' N @ )' <o
' - -
CD40 CD40L CD28
B lymphocyte T lymphocyte Plasmacytoid dendritic cell

BB  Putative mode of action of DSP-0546E/LP-adjuvanted vaccines

!
‘:§\ I/; §7‘§
Influenza virus —
' -1 -/
:~ Yy ‘\\
R REE A/
Viral o »
/ mutations | |
Antibody induced by current flu vaccine o EEmm—— \\0 \
LN —k__.

- Requires annual selection, manufacture, and vaccination based on virologic forecasting
- Provides practically no protection against novel pandemic strains

B Issues of current flu vaccines
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Reverse Vaccinology 2.0
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1
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B lymphocytes

and epitopes

--I

Single cell cultured ~ Monoclonal antibody

a0

Evaluated functionality
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b7V 7D FECEREA0 AL EIZKAT
W53, Hiv 7 ) 7THER, FEEHRA SRR L
AR RS DY KIZ L 5T, w5 U T2k B
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Designed fHA antigen to expose
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—
oyl

Broadly protective IgG recognizing LAH epitope

N\~
XK o> IeG Fe
-

Fc-dependent protection

Selected DSP-0546LP adjuvant to maximize
Fc-dependent protection

ﬁ(‘ N7 v

BEEEM 1dentification of a novel universal influenza vaccine candidate
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Sporozoites

Merozoites

Red blood cell

Gametocytes
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<) TREEMIEY 2 F v OFERLIZ T 72 2L [E

TR EED T D, RTS,S/ASO1Y 7 F Vv XYV F
v —2 & LR € 7 L2 35 F B fICSP/DSP-0546E
DHEPEIZ DT 2 TR L T\ b, F—HAD
RTS,S/AS017 27 F v X 0 & %0 TrhRH Kb
TR~ 7 ) TREGHIEY 7 F v ORFEE HiE
LT3,
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7 2 F V3RO BRI OMASEDEIZE 5T
D> THD., EDHh&MAG DY 2 H I3
ROFEF R EYYRI, X 51278 ERIEINEICIRFT
5EZI NS, FillagF oA LZI 0 F TN
&, SRR AEHE L 72mRNAY 7 F V3P
32— F35mRNA%# Ere LThD, B —
N2 A ARRIELS, BFOFICZOZY - %
W70 F B TH 5, L L, ERK
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D) 2 TS 8 2 TV TS X h = RIR R ER I %
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A, v MEKRN Wille) o x voSso BB
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DICHIZHETH B EHEZ 6N 5, fEREHE LT
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