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fdR MiZEE 2k RLRs WiFRHE
B {Tﬁt’%igfﬁ*’:ﬁ‘{%%]

(EREHER U5, LR 75 266061)

B ENAERARANRERANRN RS - AR AR EF RN EL . AT THESELAAMIHERANERE
HESEAWTHREN., ELFWH AT REL RS AR R ENARAEHBEFNARTERET EAHR.
RIG-T # % # (RIG-T Like Receptors,RLR) E ~ £ H A AWM E A B X RAZEK. RYRAARRAFR A ELR,
B 3AR R AR5 & RIGI(Retinoic Acid-inducible Gene 1) \MDAS5 (Melanoma Differentiation-Associated Gene
5)# LGP2(Laboratory of Genetics and Physiology 2), 1T & 8 4 # CARDEMB 5 THE T2 FLREKE
# & &5 (Mitochondrial Antiviral Signalling Protein, MAVS) #§ CARD £ # 5 & W A0 5 % B , 9% 48 o % % B 7 IRTF
FoNFB, B ETHEPRRXEARETFH L, ATEAEA AN ELARRTEEN AT LR L, FENE
Ky mERED., BR.RIRs A AFFARLRNEIREFHEENHER. XEHR 2 M RLRs WA R E M,
HEREVRERLTHRARAMXE IR SRET U BBV EIER TR BR B L U A B R E IR
RBEFELOMTRFARNLEMRTARGEESA,

%417 :RIG-1 # % & ;RIG-1; MDA5 ; LGP2

FES#EE:Q819 XERFRIRAG A XE4E:1671-6647(2013)01-0153-08

LR E R R RGP TFRE T EREEEZEN. WS FHEE .18 FHHETTLUE S
152 H ) 57 {& (Pattern Recognition Receptors, PRRs) Wil %5 IR AH 2& 43 T # 3K, (Pathogen-Associated Molec-
ular Patterns, PAMPs) 877 7E , T % 18 32 09 [ A S e O, 35§ T 48 &K (Interferon, IFN) {2 4K AF 41 ffd
HTF%— R3NP HEE T4, BT RLRs(RIG-I Like Receptors) Z#h, HATE &M PRRs iR A1 5 .
TLRs(Toll Like Receptors), CLRs (C-type Lectin Receptors) P &z NLRs (Nucleotide Oligomerization
Domain-Like Receptors) 5", Toll #Z AR R —~HREZE M PRRs, 7R RSB REEREEH,
4 TLR3 #1541 dsRNA; TLRO A58 41 H DNA & 894k H 24L CpG 5. (Bl F TLRs KM $9
B IEEE H, RORE IR B 40 M A BGRB8, b T 40 MR R B RNA B8, TLRs U A B 8 &2 7
RLRs WEAZAETHE K 1 ABA Asp-Glu-X-Asp/His (DExD/H) #F{EE J¥ 89 RNA ## e K& , e 1%
BRI N AR K E SRR s R AT, ATEA TRTR RN PSR HEPURFEHCHE
FR LM, FL, RLRs fEHUR T RN A FE R ARLEENEN.

1 RLRs MZ5#) . Zh e & Ah

HEiE AWK RLRs JRE A 3 7, 05 h M ERIESEE 1 (Retinoic Acid-inducible Gene I, RIG-1) , 2
6, 2G4 2 FEH 5 (Melanoma Differentiation Associated Gene 5, MDAS5) 5 LGP2(Laboratory of Ge-
netics and Physiology 2). & 3 M4 TEAMMBIEH, &H 3 MEEAGHBAHE DN Rigs CARD &

= WofE B H#:2012-04-24
FENE R B SR AR MR B H —— #2240 BE B R BT 5 BT SR (2006 CB101807) 5 P s ¢ 4% 5 P BLF Bt B 22 A< 7}
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¥ 18 (Caspase Activation and Recruitment Domain, CARD) , i 1 8% 2 & HEF] ) CARDs 828 %,
PR AT IE AL 5B IB (LGP i 2) 5 2) v 6] /Y i e B 45 1 38, J& T RNA ff ie B DExD/H &,
BEINENEF:Q,1,1a,Ib, I~ VIGEF 111 X403 FRN Walker AB D9 MEIWEF;3)C Kunss
#] 38, (C-terminal Regulatory Domain,CTD), MDAS § CARD %518, i@ e B 5t i & CTD 5 RIG-1 4948
NG5 3 2 18 BRI JR M43 3 R 23%6,35%6,30% B4, RIG-T ffig e BE45 M3k ) CTD 5 LGP2 gyAR ) 454
B2 8] # RIS 43 518 831%0,29% . 5 4h, MDAS MR IERE45 I8 &% CTD 5 LGP2 YA B 45418, 2 18] 49 [F]
TRHEI 43 51K 41%,34 057,

RLRs f CARD 4593808 i3 54k b iR % # FE B MAVS(Mitochondrial Antiviral Signalling Protein) i
CARD MBS R M FFESE LR AMTEXRBEIERE G KL FEINEAELNES S F(LGP2 |
Tk CARD B HMAZS 5F 4SS B MIREESS HIREY K ATP, [F & 5 RNA 456 (W
feff RNA [y##28) ; CTD il 5 dsRNA = 5'ppp-ssRNA G5 T8 AL 44, I di bk € T AR RLRs 5%
7 RNA 588 RYIR S, [MBTFE RIGT wh CTD Z5#iid B B A5 iRk, BR7E B RNA FR ) & A1F
T,CTD 5 CARD [H & B —4~ K5 1 454 , AT B IR T (55 mf&mt .

RLRs i@ % 4 K ZH AR KA PSR RE ERFHTIRZNHET RLRs B3R K SRE BN,
TR/ BRI B BRET 448 40 Y B 1 40 i A 3 LA 2% 41 i (Convential Dentric Cells, ¢DCs) 1 RIG-T 25 3222 I i
HHUE RNA RRBRRN ST, EERA EEHE D RIGIATES &, SARER N FIEIEQHE
AT AER T MDAS £ T 5 o, 5 WL 3h & A H JC B B A9 24070 , [8) ik & B RIG-T 7E4 4k B B A A 5 40 ifd
R T o 45 5 AT 43 A i MIDAS W T i 43 4 0

2 RLRs %} 4MF A BR (1152 5

Tt R SER G SR B P A o0 I 1E T X R R B IE A R 3 . RLRs 8B% B4R RNA JRE
RERR I 7= Ko AT L (9 7 25, T XY DNA 3 2 BRI 7% 4 RNA R4 85 [ /F 7= 5 ppp-ssRNA J5 7 fiE 8] #:11
Bl. 5 RNA &5 /5,.RIG1 5 MDAS £if ATP IREI R KR &, i N R#a CARD 2F HiERFER
16, (7% CARD S20hE R H MAVSHLFK IPS-1, VISA 5 Cardif) i CARD M E AR AT 4 T i 55
Hf ™

2.1 RLRs 3 RNA fmERYIHA]

R4 RIG-1 5 MADS i 45 AE L (B RBI AR B AR . B WHFE B2, MDAS EZHA1/N
RNA %53 %0 VL2 %55 (Encephalomyocarditis virus, EMCV) ., 5% 8€ 4 %5 7 (Theiler's murine encepha-
lomyelitis virus , TMEV) .| X¥% & (Mengo virus, MV) EHI KK polyl: C(RF 2 kb) ;RIG-T EE{HF|
B RNA a4 P 2% BUR 75 (Influenza A virus, IAV), K o O 4 5% & (Vesicular stomatitis virus,
VSV), B R )5 3 (Newcastle disease virus, NDV) , H Z Jiif 4 %% & (Japanese encephalitis virus, JEV), §
AT 4% 5% 3 (Hepatitis C virus, HCV), FEIRIE & ¥ 5% 2 (Respiratory syncytial virus, RSV) £ &A% 8 /Y
polyl: CGEH /NTF 1 kb) . [ A7 FEHE 4355 5 AR RE B RIG-1 J& MDA-5 YU, 415 ¥ J5 % (Dengue virus,
DEN) , Vi J& B ] I 4 %5 7 (West nile virus, WNV) F FEIE I8 17 18 %% 2 (Reovirus, RV), XFE W RIG-1 5
MDAS ZEZ)fE B # A ES WD

X TR E TR AR RIG-T 5 MDAS 2 3 & /Y 41 j8 5 7. 722 Al & # 7 (Sendai virus, SeV) &
YL ify MEFs 4 i &, SeV i RIG-1 KRR, M7 cDCs o1, EZH MDAS 3% SeV WiRF]" ., AR T4
X 8 TR P Y TR F B AR Y 22 R R R R T 1R 3R R B R Ie) 40 B HhOle I R ARG 22 e S R A AL B AT
ANEH

MR A FTRE ,RIGT R T ¥R 45 & 5 ppp-ssRNA, WA 7= 25 AH LAY S 8 B &0 . AR 1M, AR W) 2 3
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(56 R B 5 ppp-ssRNA FE R B X 450 7 fE i 1T RIG-1 WGP 8 (5 5815, H ik RNA W& A8
(A 5 ppp-dsRNAM - B 78 i i RNA 95 8% (19 B0 4% 35 R 20 (9 SR DF 45 W 388 5 = R R 199 2 A iy o B4t
RNA, ff A, RIG-T AT AR (9 2 6% RNA %2 . BT/ RNA 8 (92 F 4H RNA K HEZ §il 4 |/ & RNA
R 5 RIGAMBERR L, HEE —#M/NEA Vpg M 454, BT/ RNA S5 7 & i MDAS i3k RIGT 1
IR,

MR TE I Sy kiR M B W B i RLRs PR B R P MEM . &€ EMCV BSR4, HE RGN
3C A 5L M &M E A WL F/EF AT 80 RIG-T B i, B OGR4 M b B 2 . 4N TEH K
JF 4 95 7 (Poliovirus, PV) YL f 40 = , MDAS o # & [ g 14 2K Bt & IR 2 F Be i I 28 H 8 2A =% 3C M1k
FITFRARD . XA RRFREAL A — MK HR R RS S8 M4 1 & IFN, G R TR a8
BB . HRIRBOREN IS EA RS RIGIAEAEA, #EMHE T RIG-1I MR EES TR TiKE
fRkit . HCV NE i 4t 8 3 8 NS3/4A fE T8 T4l MAVS | C ¥, ff MAVS REEFE&R LA I
R FERAIETTRLE RIG-1 {55 8%, & A A g Bm s ARNESS

P sh4  LGP2 f] M RIG-1 1 MDAS X RNA % AR 8], 24 LPG2 #t& it , RIG-1 f1 MDAS %
EEPURFRBL AW . B —FmmA B o8 LGP2 W] 1 b PG5 200 /Y KUl 75 MAVS
EREAY . N miMH RIGT 5 MDAS K& MPLmRER N . b, 5B R KM LGP2 X EMCV #
VSV H R 43 B 7S E R A9 7E T, B LGP2 % MDAS Fil RIG-1 B 5T 35 7 2 43 18 20 1F 4 3R 42 9 7 FE
Pippig Diana A. ZE %3 LGP2 iy RNA 454 K454 88 J1 858, i MDAS 559,348 18 T LGP2 %t RIG-1
S MDAS 975 881 . dsRNA 254 % LGP2 (1) C R e DExH 2)5, ATZE GG T dsRNA 4K 19
RIG-1 M3 7% . S8 ) LGP2 XA L5 MDAS JE[E 1 Bl dsRNA DL 5% MDAS A S MFES# S, BR
LGP2 %3 & RLRs fA#EEH BRI R E A Eit,H LR & BRI LGP2 £ RLRs A 41 i K P % 7 &
ARPHEH TEZMER.

2.2 RLRs ¥ DNA fm E &2 51

EHEMMFRESREFIFN RNAAXFH RNAFELS SRR TGN L, A REP T IE®™
YA RIG-1 5% MDAS SR %1, i mRNA T84 5" % i b 7-FE 53 (RNA S5 5" Y M — RI R
WM RNA 5EBAEAS GBIV EREEAKRSE. AN, LeEd FRETH AWK RNA,EE
HTREERM AN RNA SAEEEES FORIC 5 =%k, Bk, B DNA B&8 =41 5 ppp-ssRNA
A REHE RIG-T R 4T RO .

W52 R B HEK293 4ifi . fi 3¢ dsDNA 355 IFN-B B/ 4= 4% MAV'S By K ULERFR 40 10 1 . B8 MA-
VS TE AR F AT fEA S T dsDNA f {5 5% 0. # Huh-7 40fi 5 RIG-1 &k MAVS #%F + dsDNA
S8 IFNG g8 FRIEMEL TR, #H P EARMEEMR Pull down 4R EH RIGIEANST
dsDNA 55 BB HAT BB FF A E 35 dsDNA 456, T BIRE LIFFE S 0 7iH 5] dsDNA, R 5@ o
RIG I WE SRR ZHES IFN B EXDY ., 52X, Andrea Ablasser ZU T R T 1 &5 RNA B4
fiff III(RNA Polymerase III RNA Pol-1ID % RIG-1 #§ 2 #) DNA S5 R4, fE B h &4 AT i dsD-
NA % RNA Pol-IIT B8R, 5% A& 5" =B ER A dsRNA, #E i35 16 RIG-1 35S T B T3 R #4977 A R bt
WAL R HFNF-«B, H b, RNA R4 5 111 & RIG-1 X T3 DNA HRBIEXREE,

HE— BB R A R4 o W FE7E RNA Pol-111 MDAS5 DNA HB& 70, 546,78 lgp2-/- MEFs 41
Jid H, B gk dsDNA 4> F poly (dA-dT) % YL 3k A 4l il 5, 5 57 4 74 40 M A Eb , LGP2 i Bk 2% 38 55 T 48 Fifd %oF
poly (dA-dT) SR S BL . RIMIEFE W & LGP2 AR5 DNA 454, M 2 E A5 T 41 i x) DNA )2
BL,iXFEHH LGP2 W REE Mg 9 RNA Pol 11T s £ 7= A= G e R A5 . A 5T % M5 , RLRs 1R 1T RE 4K 38 i
RNA Pol-1IT iR 5|7 DNA e iR B & PR EEEM.
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3 RLRs N5 @t

RE RIGT5 MDA 5 H#AIRXRA 2R HENHENERE S % F@E. RLRs 558 EHN%
LA TFHEL S TFREAEEERD MAVS?], MAVS B HARMEWRBER 5 —RIESHTL
A EAEF, i FADD (Fas-Associated Death Domain-containing) i RIP1 (Receptor-Interacting Protein
1), TRAF2 (Tumor Necrosis Factor Receptor Associated Factor 2), TRAF6 (Tumor Necrosis Factor Re-
cepetor Associated Factor 6) , TRAF3 (Tumor Necrosis Factor Receptor Associated Factor 3) ,MITA (Me-
diator of IRF 3 Activation) %%, i 13 IRF3 (Interferon Regulatory Factor 3),IRF7 (Intorferon Regulatory
Factor 7) ,NF-«B % Bt ff 3% . RA B R R R HE T8 TR FHR RN RIEP . RLRs BEA(F S @B
K1

NAZR & BRI

B 1 RLRs #{F5& @M%
Fig.1 RLRs mediated signaling pathway

RIG-1 5 MADS /£ 5 a3 N A% R Z AR AT IR B ML 19 RNA 43 F, 5 T (5 54 F MAVS B AE A, 18
% TRAF3, TRAF2, CARDY9 (Caspase Recruitment Domain-Containing Protening 9), FADD } RIP1,
MITAZE T k4722 %5 M TRAF3, MITA &3¢ TBK1-IKKi,IRF3 F1 IRF7 &1L B 1% 5 % s X
FiE4L IRF3 K& IRF7B42] | &y TRAF2,CARDY W43 558 335 TAKL-IKK, BCL10 (B-cell lymphoma
10) B E % b NF«B™"#) . #3& A FADD J& RIP1 W B # &1k NF«B“", IRF3,IRF7 J NF-«B f %k
PR AE A B A TR T R R, AHRPUR 3 R . Hod, MITA fi PR RS R M F, 5
E3 Z K& 8 RNFS WZ ZRIUERAXRDY . RREEEHE S, TRAFS EES&EFHERA BN —-RW
R, B AR EHE— 25 B ST EAER A .

HAF,MAVS &1 MR EA CARD BRFMESEGEB. BT CARD 54N MAVS ©F B & &R
7 R 1R) DX 38, A K C 3 14 B 7K B85 45 44 3k ( Transmembrane Domain, TM)Y, BIBRSZE: 4307 B8 MAVS (1
CARD £5#38# TM(R[ i MAVS H @l FRBLAS O B T HRESESIREALLFN . FH
W, BB R E AR, MAVS ZEZORL I il e C il A SE R 4L, L E R ALY T MAVS [ Fifff 5 50

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

1 B 5.4 R AR Z & RLRs BB R 157

REDEW . MAVS 5 RIG-T st MDAS 2 i [ It CARD-CARD #¢ 24 (0 ML IR 2 T 5 516 385 .
4 RLRs 5HEYIRrRp @ 1E K 30K

AN BT A - RLRs I A 7 A 5% B B ML B ME— 38 4%, T 5 B PRRs — [RAR . bip A 48 (it AL A4 3o
TR AR, BT (Flavivirus) ) WNV B/ RAR A T A A PRRs 22 8] B HH . B 7R
WNV Jp 2 B S 10 3 2E A B o 13 B 2 o 4 A / B 4R 40 1 S e A0 M 9 RLRs 35 3 B IFN A9 73 S
EARRGERE BT EERIRRHEASNAM . SR, — B R R B Rt A5 | U bk 2 45 v /Y [ 105 2 fg
cDCs #E17 R il , X L4 i) RLRs, TLRs Bi& /8 S Ah IFN 502 JOA8 40 e B 7 19 5 8, BT T2 B 3 9 2%
RE SR . RLRs 7607 2% = M7 WNV BB I A 2 B N Se R e R A5 i S B I8 7~ 0 TLRs JU) & 7™ A= 4
AR TR SE R AR . TLRs KSR HBIE TR RZXZ 2 IFN 3R#E, Hit, 255 RLRs
RS 1% R K% IFN §5 Bxt Timft TLRs AR5 R H R0 A B2 AE . RLRs @428 i # 1 MyD88
W55 ®EMN AR TLRs WH WNV a2, AR ER MAVS A1 2 53] TLR3 9 T
fe 5@, X# P uill RLRs 5 TLRs 5 548 [ A2 75 B .

A AT L, WL B B B R AR S Sl 2 A S R AR SRR, T A MR Z B AR R R AR R, L
T PR AR W A7 A TE W R SR L

5 438 RLRs W7t

TE&EZEd , RIGT IR &2 7 K P A M (Salmo salar) W8 5 TO Rt & (Cyprinus carpio) 40
EPC F1 347, Stéphane Biacchesi M % 5E T 489 RIG-1 #:4rF & MAVS BF 5], BIFSZ RIG-I.MAVS 7
XS R BRI ER T IFN & IFN R EF R K, AL 3 T 40 % RNA #5538 e /Y 58 & R
7, IR T TO 40 MAVS f TERBLARRE b . BEJS , 7E 5 (Ctenopharyngodon idella) , 4 1 (Car-
assius auratus) 'WHFTEH RIG-TEF , 3 N mRNA K7 R AR MM AR AR F IR T RIGT EIRE
AR R, MDAS M LGP2 2 H i 48 4% 75 25 1 . & 8% (Paralichthys olivaceus) \ WT 8 (Oncorhynchus
mykiss) R & P TE R R EANTESURT T ER BT T BRI, S Engah 20T
I MEETE R LGP2 Rk, H7E LGP2 ME S &P RAMEBENIER. SHAIY LGP2 I i MDAS
fB5&EMN IR, I8 f ) LPG2 5 MDAS W BB7EYLHE B K AL i 57 & #EAE DY . 7238 5 & (Danio
rerio) ELf K PG TS AT P BE G R T MAVS A AR D MAVS AW A XA R E
LT A M 28 A RRE X T RE RN M B D MAVS B HBR T AR IEE N C i 5 45 30,
X SEZE R A 25 i) MAV'S 401 43 75 °] B8 5 Wi FL 3 WA B ARl .

6 B =

RLRs fE 387 & BLE PRRs, HAE i 2 X B R B (9 B 24 B 2R 2R 5L, R4S A 1 2 7] 25 1 155 il 2
B 45,18 RLRs k42, LGP2 %I RIG- 15 MDAS Hrii 2 7 IE 3 5 842 /91 T B R 40 AT o 5 8 P2 4 B0 07
], X E AR HLH S R LUE 52 ¥ RLRs YUREE @ . HK, 2 RIG-1 5 MDAS X A [ A RNA
3 7 Ak B YU P A o T AT UL 98 2 P [R) — 0 73 00 O [ 4 JHg A9 R e 23 3l ol RIG-T 55 MIDAS SRR, X 46 40 g 2
YR e R o] Z A4 R AE AR R 9, RIG-1 5 MDAS 25 T, JFEE S — S WML BIE . 750, RITFE
T fi# RLRs 5 TLRs {5 5 &A% A [R5 59 R 590 B 24 2 a0 D PR LA SEBIAUIR B i ) B RSB0 . 0 T B
RLRs i1 RNA Pol-IIT (3R B 76 A [/ DNA J 3 B iR A P& FEEZMEH, EZ WM ARTERITEHT,

ARRCHAGREEA SEBIERERICENBEIY . AR EENERTNARRERNE. AXRT
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woE OB ¥ # R 1%

AR Y K T A 9 S B B O SR AR, ARIR R SR B LA I R AR AR i R (AT % 12 D o Ji4h. T Al b Ak
R R R GEMA MR SE S Y e 35  PUAR AR BURFE R /NG AR T LIS, e T AR B A
PR R GLTE IR PR A RS 0 e e L AR R L LS v B . N Tk RLRs 7R 2L 304+ 0o B
FEAX F 5, 0 B AT A2 RLRs SURA BT STRMIAH S B2 . FE =i i AR 9 S S8 42, 2K RLRs
8 5 B R A AT 53 AN URE T 22 57 S i £ 38955 3 AR 0 199 S 8 BT A BT 5T 07 11 B A ORI L, R bk iy F A 2R TR
BEAL P AR BR M A o 5 HC X 52 3 DL SR T FL2E O Rl B L R MY S AR A AR . B E AT
TEAN 3 5% V2R B 2 3k TR 4 S BOR U & 8, Xt #8238 RLRs 5 5 15 218 L H 2 F UG B R A B 5%
N E RAL GBI 19 S B 16 B B 25 W) BT 2 A R SR AE W TR TR SR IR R A T TR L B A B R T
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Progress in Research on Cytoplasmic RIG-I Like Receptors

LIAO Qian, WU Su-qi,SUN Xiu-gin
(First Institute of Oceanography ,SOA,Qingdao 266061 ,China)

Abstract; How the hosts recognize and clear invading viruses is one of the key issues in molecular immu-
nology. However, the immediate-early signaling events among host and virus interaction were largely un-
known, In the past few years, there are great breakthroughs in this rapidly evolving field. RIG-I like re-
ceptors (RLRs) have recently been identified as cytoplasmic sensors for nucleic acid of virus, which RIG-I
(retinoic acid-inducible gene 1), MDAS5 (melanoma differentiation associated factor 5)and LGP2(laboratory
of genetics and physiology 2). The CARDs domains within this RLRs mediate associations with its adaptor
protein MAVS to activate the transcription factors NF-kB and IRF, and then induce production of type I
interferons and pro-inflammatory cytokines. Consequently these factors initiate innate immune responses
and the acquired immune responses, enhancing the host's antiviral ability. Therefore RLRs play a key role
in the detection and subsequent eradication of the replicating viral genomes. Recent progress is summarized
in this paper on types, structures of RLRs, its roles in recognition of virus nucleic acid and molecular me-
diating signaling after the activation of RLRs in order to provide references for researches on antiviral im-
munity of marine organisms, especially teleost fishes.
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