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Gene therapy

Vaccine adjuvant with viral vector
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TLR: Toll-like receptor
— TLR1-10 (human)
NLR: NOD-like receptor
- NOD1,NOD2...... NOD27
RLR: RIG-like receptor

— RIG-I, MDA5, LGP2
CLR: C-type lectin-like receptor

. llllllll
ERAREEBHETOUAYF, PUasvb
B %255 (PRRs) 1J# 2 F(PAMPs) EZAOP IN0Y:F 3 HMpNRE
TLR1/2 Triacyl lipopeptide IS LREE #Ram
TLR2/6 Diacyl lipopeptide I43F5X7 il
TLR3 dsRNA DAINA IVRJ—L4
TLR4 LPS IS5 LR #Ra
TLRs TLRS Flagellin WEELOMN Ty
TLR7 ssRNA EL{ORNAIAILR IURJ—L
TLR9 JEAFLIECPG DNA, Hemozoin #H3, DNA ©2 1 JLX, Malaria IVRY—L4
TLR11 Profilin-like molecule rMUTSXT AR
RIG- 5'-PPP ssRNA or %L (~1 kb) AV TINIFILNRIGE #RaR
dsRNA
RLRs MDA5 EL\ (> 2 kb) dSRNA BB &Y ILREE MR
LGP2 unknown RNA A JLR #paR
NOD1 Diaminopimelic acid(iE-DAP) TS LpEEN #HfaE
NOD2 Muramyl dipeptides (MDP) TS LREEITS LN #Ras
NLRs NLRP3 REBER. FARRE, DUHE MR AR
NLRC4 Flagellin LOHRT, YILERT, RIRHE, AR
NAIP5 Flagellin LoH33 #RaR
Dectin-1 B -glucan b 1| #mAam
Dectin-2 mannose 4| #Ra
CLRs Mincle FLAD—RTS 3-8 "o T
(trehalose-6,6’ -dimycolate;
TDM)

110




HERR BTN rDAN=X L
SZRA, MR, MERS T

dsDNA

B-DNA within
DNA vaccine

ssRNA

Influenza RNA
(n yaccine componen

— TLR3 endosome

1 'RIGI l MDA5 1 [ DAI? RNA-PokIil [eytosol
— ¥ ¥ ¥

MyD88 IPS-1 TRIF IPS-1 MyD88 '? (STING,IPS-1)

IKKafy TBK1 TBK1 TBK1  IKKaBy TBK1

Stromal cell
ALOR X l / 10R l DV e.g. muscle)
Th1

Th1 CTL Th1 Th1
? CTL
CTL B
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Ishii KJ et al Curr Op. Immunol 2008 Coban et al Cell Host Microbe 2010
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Immune receptors

Innate immunity Acquired immunity
CLR FcR BCR TCR
C-type lectin o
o (ON©)
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Multiple immune responses

ITAM: Immunoreceptor Tyrosine-based Activation Motif
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Immune receptors

Innate immunity’ j }[ ~ Acquired immunity

TLR CLR FcR BCR TCR
C-type lectin
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? Multiple immune responses

ITAM: Immunoreceptor Tyrosine-based Activation Motif

Mincle (Macrophage inducible C-type lectin)

Matsumoto et al. J. Immunol. 1999

M o LPS (ng/ml)
0 001 01 1 10
anti-Mincle | ... .o Aiobgbie 0 Mincle “
C] H
ITAM
® adaptors
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i 1119914444 ||
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Mouse LSWTIAGASILFLSGCFITRCVV
Rat LSWTMAGASILFLSVCFITRCVV
Human FLWTVAGIPILFLSACFITRCVV FCcR T
. DAP10
Trans-membrane region
4 DAP12

116



Mincle is associated with FcRr by charge

. Mincle MincleR42!
IP: anti-Flag
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IP : anti-FcR v
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anti-Flag FcRY + + +
anti-Flag X
mAb — -
Total lysates
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Mincle induces inflammatory cytokines
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Mincle induces inflammatory cytokines

Peritoneal M¢ o WT 7
A FcRy’
B MyD8s Mincle
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Establishment of indicator cell lines

Peritoneal M¢ o WT 7
B MyD88-- Mincle %

g non-myeloid

D

Q. T cell
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Establishment of indicator cell lines

Plate-coated

o WT anti-Mincle
A FcRy”-
B MyD88-- Mincle

Peritoneal M¢

TLR

non-myeloid
T cell
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NFAT-GFP

MIP-2 (pg/ml)

anti-
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0 1 3 10
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Mincle recognizes

Dead cells

Yamasaki, et al. Nat. Immunol. 2008
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Mincle recognizes

DAMPs

Damage-associated molecular patterns

Yamasaki, et al. Nat. Immunol. 2008

Mincle recognizes

DAMPs PAMPs

Damage-associated molecular patterns Pathogen-associated molecular patterns

Yamasaki, et al. Nat. Immunol. 2008 Yamasaki, et al. Proc. Natl. Acad. Sci. USA. 2009
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Mincle may be a dual sensor for the “danger”

Ligand

Physiological
advantage

Potential risk

| Damaged-self—|

Pathogens

@ \ Mincle /
B b
SAP130 * Fungus
Yamasaki, et al. . !! ' Yamasaki, et al.
\

Nat. Immunol. 2008 PNAS. 2009

Inflammation

Host
Defense?

' ~
Repair? / \
/ 0\

Autoimmune? Skin/Lung disease?
Granulomatous disease?

Mincle may be a dual sensor for the “danger”

Danger

Physiological
advantage

Potential risk

| Damaged-self |

Pathogens

@ \ Mincle /

° b %2
SAP130 * Fungus Bacteria
Yamasaki, et al. — !! Yamasaki, et al.

Nat. Immunol. 2008 PNAS. 2009

Inflammation

Host
Defense?

W ~
Repair? / \
/  \

Autoimmune? Skin/Lung disease?
Granulomatous disease?
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Mycobacterium tuberculosis

fEE

NFAT-GFP (%)

100 @~ Mincle + FcRy

Mincle recognizes mycobacteria

Lab strain @/ _\

-O- FcRy

Mincle

o

0
0 t 3 10 30 (x10%

Mpycobacterium smegmatis

Yasu Morita
Taroh Kinoshita
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NFAT-GFP (%)

Mincle recognizes mycobacteria

Lab strain @y

BCG strain ‘@

-0~ FcRy

Virulent strain @y

-O- FcRy
-@- Mincle + FcRy

-O- FeRy -@- Mincle + FoRy
100 -@- Mincle + FcRy 100 “d~ Mincle®® + FcRy 60 —&— Mincle®? + FcRy
P o 40
50 & 50 &
e e
20
5 i
4 z
0 0
0 1 3 10 30 (x10% 0 1 3 10 30 (x10% 0 0103 1 3 (x109
Mycobacterium smegmatis Mycobacterium bovis Mycobacterium tuberculosis
H37Rv
Hisakata Yamada

Yasu Morita
Taroh Kinoshita

Yasunobu Yoshikai

Mincle recognizes mycobacteria

60

Mycobacteria % rat IgG
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Mycobacterium smegmatis
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