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EIRET, e DREREOFLER <07 7 — VM
WM EOEEMIBIC L 2 EER DR TH 5.
72, BHRMIEZ S obURFRMIEIC X ) T i< BAl
a7z ED) Y SERIC X 2R IIBINEFIESINS.

HARSEIN AL, PRMAEWICILE L 728 F S F 24
BB 72 7 HE % (pathogen associated molecular pat-
terns : PAMPs) % @Bikd 2R EARL v — X5 —>
BN (pattern recognition receptor : PRR) ] 12 &
DAVEMAE L, VPV R EET S, REAE
¥ — OWEMEALIC X 0 #HBRE> T (CD86, CDA0 7% &)
OFEBOWH E & B IZMHC Class [T W72 PR %
T, FA4 =T~ —=THIE (CD4 Btk THINL) %%
PALL, =7 x2 % —~NS—T Hla~D/Mb % FHi§
52 1). TOXHIZ, & bk EDOESEY O RERERE
X ERSRE LR RIE DR FTEHIC L DD Lo Tw
5.
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WRERY v — XS N FEE L AR S, Piko
I BBETHBRZLEE LW M TH .
WWEAY v —x, VA Y FE#RT 5 i by 7
NVEAZEL, BURATF FEEE, A Mh A VR, 7
EHhA VA, 4 7 —u 4 F 2 [interleukin (IL)]-1B/
IL-18 OEMWALICHIETH B4 7T~V — 2 (inflam-
masome) DEMEL, B X OWEMEEERE R NO 0L FH
L, RRMICBRAWREEZIRRT 5.

Toll #5271k (Toll-like receptor : TLR) X238
REIN7Efet o —T, MEREREZ RV 3
7 ¥ a N TGRS & 55T 5 55T Toll o< ™7
A - bkERZELCIR—= vy EN BUE, B
10 Mg HESNTBY, BT 209 THEEIC L ) RS
n5.

EY OB 2 K S 2 K 51E, & Ml omsE
BWIZIIAAE L 2 WUEY A OREE T, TLRI, TLR2,
TLR6, TLR4, TLR5 &2 5 Diisr% ilikd 5 (K2).
TLR2 IETLR1 BLUTLR6 AT a5 4 ~—%EH L,
NRTF N7 A R) KA % i3 % TLR4 1 MD-2
(myeloid differentiation-2) & &X&LTEBY, VKRELHE
(lipopolysaccharide : LPS) % #2i%k3 5. SRIEROEKT
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TLR4/MD-2: LPS

TLR1/TLR2, TLR2/TLRé:
KRIFETUNZ - IREAF<A

TLRS: 79 1>
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RBEFEEOLPSOMALENL, EEL Y a v 7K (U F
RV Tavy) @EETLHIERALSNTWDS

TLR5 ﬁ%@ﬂ%&\f%é77/lU/(M$Mﬁ
%Rk s 5. TLREAWGEHALT 20 FIIIRES & E 2T
TlE% L, TV FY =AY AT NMRR Y A VA
Hisk o DNA ° RNA & #2345 (X2, 3). TLR3 X

ANV AHRD ZARHRNA % §8i% 3 5. TLR7 ®°TLRS &
AV AHRDO ARG RNA P AV AiEEEZ 24
IFVF Y ViEEARE BT A, TLRY (MR A
WV AHKDODNA % Bikd 5. WFLEERZODNAZ, ¥
Fv (C) erT7=v (G) DBED & o THAET 2B
MMEL, FOKREBIDAFMEENR TS, TLRY 138



WA OJE A F VL CpG DNA % i35 2 L THE
Hk D DNA EARBZAEMHRD DNA 2 XL Twb

TLRY 7 F NV oiitAbic & Y #5547 NFxB (nuclear
factor-«xB) DG HAL2FHE S, IL-1 % IL-6, TNFa
(tumor necrosis factor o) % EDRIELEY A N A A VB
HEx2FET L. 2512, PUEFIRICEES-9 4 MHC Class
II HBRIH 57 (CD80, CD86, CD40 % &) D%Bl
WY 5 2 & CHEASRIEH LML CTH B ANV ST M
ReoiEHAL, b2 FRE T2 (K1), Tz, BEEx ik
3% TLR (TLR3, 7, 8, 9) OEMALIEZ I BAf > ¥ —
7 =1 ¥ (interferon : IFN) DA % #HE§ 5 558055
D, TRIFN (35 4 )V 232 b 20105 2 7545
BIU, MHC 4T D53 % B5h LSRRI O i % 56
B 52 LT A NVAIIKT 2 HEKR R 2GS
5.

W EAR Yt~ —1% TLR 7213 Tl % v, RLR [retinoic
acid inducible gene-I (RIG-I)-like receptor] (&MlNEE 12
HFAEL, MICHEREG L7z 4 )V AH%ko RNA %372
95 (K 3). RLRIFSEZEH LML CTldZ < REzM
JiE R AAE S 72 EMRIA WARLRR O IZFH L T 5
AL IIZTHT O RNA EAPEL, ZARBMED L 5
ZEWH B 5'*%7)3‘* Y v ¥y 7 EMIEN S 51 %

ZIF TV A 72ORIGLIIEZ#E SN v, RIGLIZF v »
t/ﬁéhfw&wRNA&méTé;kﬁ,%Eﬁﬁ
B ZINEERFEFLTWD. 512, MDAS (melanoma
differentiation-associated gene 5) b T AEH RNA 1%
T5. oDty —i, VA Y N2 ) NFxB
R IRF 7% EOWRERF 255 L S, SIE%Y A bAoA
YR IR IFN O % FET 5.

T 72, HiEND DNA £ 4% —%& LT DAI (DNA-
dependent activator of IRFs, jll% DLM-1/ZBP1) %
STING (stimulator of interferon genes) % E23H1 5T
W5 (X13). DALZMINEIZAETE LI S e L 72
7 ANV AHEKD DNA % k3 4. DALIZSGIEMNIE 20

TR EEFSFRMABETHRILTBY, IFNIZX D3
BLNUpHEmEInE. DAIOY) F v Filiklc X ) NF-
kB X IRF % EOWERFANGEH LS, ST A -
HA R T IFN OEAZFEST S, F72, STING &
MR AV A & - THEA SN AHBRIKDNA, c-di-GMP
(cyclic diguanylate monophosphate) RHIHE ™7 £ L A
H3¥®» DNA %#i8#%3 5 DNA & % —cGAS [cyclic
GMP-AMP (cGAMP) synthase] (2 & V) FEA: SN B BIR
DNA, cGAMP#%#%i3 5. STINGD Y # >~ Falikic &
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D EE K F IRF NG ks, THIA vy —T 0o
EEEFHLET 5.

HREND ) 7> PRk 52WEAKE v —L LT
NLR [nucleotide binding-oligomerization domain (NOD)-
like receptor] dHISN TS (M2). NLRIZk Tl
20FELLE, = ZA T 30HL EFRE SN TS, HlH
MBEDNTF K7 7 kD 5T % B3 ANOD1 R
NOD2, 75 ¥ =) ¥ % #%i%3 A NAIP5 (neuronal apop-
tosis inhibitory protein 5) % IPAF (ICE protease-acti-
vating factor) ZEMFMONG. Fiz, FADT TV an
MR LI L3 A NALP3 (NACHT, LRR and
PYD domains-containing protein 3) & NLR ®—H T
%. NALP3 IZMIH H RO RNA R % & O W5
2 ThRL, HEHROBRBRAHED ORFEL ATP b
NALP3 Z{GMAbd 5. F 72, 85110 G R (25
T ABILEY (V) RTARAN, 7TVan
YRELTHMSNSET T4 [alum OKEEIET VI =
L), vru7r—=Y0) VY- AEEEREEL, €
DR E L TNALP3 5% t3%. NLR ¥ 7 F VOl
MALIZ, RIEVET A DA A Y OEAERIARTF RO
W T 5753 Tl <, IL-1B%° IL-18 DifEALIC &
JH 7z caspase-1 # 1Pk L3 5. IEMALOBIIZ NLR % vl
EL7-EHEBEARTH DA V7T — AR ENR
HIENHMWTHD, 475V —2DEIZLY
G AL L 72 caspase-1 1% IL-1B%° IL-18 D i ER{A % LI L
WEPALENC R L, T2 O RIEISE & iFEd 5.
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L5, SESERRAPWEINTNS, © M TIREHM
ANIVARZ T ANV ZNTRB LR T WEE I TLR3 LAt
KTEEZT TLRIEETERENROP>T5EY, F
7z, TLR3, TLR7, TLR9 OMIHaPRAE% B3 551
Unc93B1 (Unc93 homolog Bl) OFERERIEZE S (412 %
E@T JBBCAF I YNLTIVEZ VITER) <

I2BWT TLR3 DIGEEILTA3A S, HplA LR
vfwx«wﬁﬁ@# T3V, T RUATIIA VT
VI T4V ADEY X 5 AN ERT A A4
VAL TLRAIWC L D BIIHSNTEB Y, TLR4 OFHEH]
DMEEICETH A Z EPHMESIN TS,
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BAROAEAEIIELLZDS, EAEOWIZEIC X 0 IR Ak
DD HCIIER R HORERBICES 35 2 &8
WEIN TN,
HOSEMERE &1L, HOPEe B OIS S T A &
FRRZ <, BARRIZICHEDLZBIZTREICL DT &t
CENDLRIEMIRBT, WERZHEEROLERIITERDO—
DTH5AH. B FTIEINLR 7 7 2 Y —®D NLRP3 DR
BEICXVEREN A Y753V —20EREALN
ILBASEAESINR T 42D, 7V 4 ¥ v BN 2GE
8 (cryopyrin-associated periodic syndrome : CAPS)
CIFINAHEZG|ERITY. T, BaTFERED 2
Wb b TH NALP3 DY F Y RTHELT AR T AN
A b7 EOREEE RPIREINS 2 &, B & I3 5 i
PRPETZ7. S LI REMRBEDO—D>THL 70—
YIRTIE, AAICBWTNLR 77 3 —® NOD2 |2H%
BRI AR Z S OBEAVARICEZ W PG ST
W5, F72, Unc93Bl DM FHOT ARG I UVBET
S o VIZER L2 RARE, TLR7 OIS & M2 7T L
TLRY OISEMEZIHT 2. COERKD ) v 2 4 <
7 A Tl&, TLR7 MRAFM PO KR &2 5] &2
TV, INLOHIEMIRBEDO—HE LTEZ H5NL DN,
WEARY Y —OWNKEY) Y FTh . TLRI, 4k
EW O 53 Fh R DA S Mt 2 LICE LTt S
LZHOCHROGTENRMEY) 7 Fe LTEL, %%
INEEFETLLEZOLNTVDYS, HOHKROY 7V
FIZRAMTH ) SHOMIEHEL o TV 5.

HOEREIZB W THMER L v — o538
ENTVE, =9 T VICLAERT LV —OFREICE
WTTLRE PEL Do TVB I EPHHE SR TWn5Y,
F7-, SLE €7V~ A® MRL-pr/lpr ~¥~7 XTI,
TLR7 #/REE 5 Z L THL RNA HIOYURD A RAH
LRSS, —F, TLR7 OFIM LAT
5TLR7 M9 YAV 2=y 7= AFHRIENEICSLE
BROREREE K2 E L CHET 5. 72, 250
{bhE (multiple sclerosis : MS) EFNVD—DTdhbH<T W
AN BT B ERBN H CREERMER% (EAE) T3 TLRY
ORI X VIERITFER S NS, b oA, TLR
OMFNCEHHE CIREREOIREICH G T 5 2 & 2mRE
LTHBY, SLE R MS IR 250 F RGO S
NTWHWZ Db, WEERYE T =25 72 %50 TR
ELTHIREEN S,
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BT RE~ T AN, FEOEBEDOL b THS
NLHBETREOMIICLY, HRIEPIBRYIEZT T
F7e < 2 F F o IERRGMERBICES 52 2 &5 5
WCENTE T/, B LgBIcma, TLRANESS
RAYKRY v Z Yy FU—AOREICHEGTHZ L b
HENTVAE, 58, ThOOMRAZEHTAZLICX
D, BYEORBIZIT TR AL T UIVF KRR, HE
TR B OBEREDORRICIO LD 5 2 LIS hTw
5.
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lupus erythematosus and other autoimmune diseas-

Abstract
Innate immunity

Chikako Yamamoto and Kensuke Miyake
Division of Innate Immunity, Institute of Medical Science, The University of Tokyo

Infections, such as tuberculosis and influenza, are still wonders. Since multicellular organisms, such as humans, are
always being exposed to invasions of pathogens, recognition and exclusion of the pathogenic organ by activation of an
immunological system are among the constant maintenance mechanisms for a multicellular organism to be materialized.
Especially, innate immunity is an immune system that functions in the early stages of pathogen infection. Activation of
acquired immunity is induced by the activation of innate immunity. Innate immunity is indispensable to the initial re-
sponse of infection. Furthermore, by research in recent years has been reported, being deeply concerned with the onset of
autoimmune diseases, such as systemic lupus erythematosus (SLE). In this paper, it starts in the initial response of patho-
gen infection and outlines the role of innate immunity in the development of symptoms of diseases, such as an autoimmune
disease.



