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RIG-IRVE R L), LK ThEE
B OEWE ONE A% REE FRT ENE

(AR BE TR 224 A B 22 25 B, T 18 255049)

#E  RIG-I(retinoic acid-inducible gene-1)2—7#F 40 /it M 127 & FFRNAE) ZAR, | 241
F 2B Famie Tt . EEH EOIE—/N-35 69 F B R &8 35 & 45 M) 3R (caspase recruitment do-
main, CARD). RNAFf#7% 845 #J(RNA helicase domain)FnC-3% 4% 237 %) 45 #1 3% (C-terminal regula-
tory or repressed domain, CTD/RD). L &98F 5 LI, RIG-IR T A WREH G, BALERH.
P, PR MR . s AR TF AN FER, AT EeE. RAL4HT MRIG, % LATRIG-149
AR M., BB RIATT 28, VA R R e Fe R SR 0 R R A

xR RIG-L #HE; Thig

Gene Structure, Evolution and Function of RIG-I

Li Na, Gao Lili, Zheng Kang, Liu Xi, Chen Meishan, Li Ao*, Pang Qiuxiang*
(School of Life Sciences, Shandong University of Technology, Zibo 255049, China)

Abstract

and is widely distributed in many tissues and cells. Its structure includes an N-terminal caspase recruitment domain

RIG-I (retinoic acid-inducible gene-I) is a receptor that recognizes viral RNA in the cytoplasm

(CARD), RNA helicase domain, and C-terminal regulatory or repressed domain (CTD/RD). Recent studies have
found that in addition to its antiviral function, RIG-I is also involved in antibacterial, anticancer, and regulates biological
processes such as cell proliferation, differentiation and apoptosis. Therefore, in order to understand RIG-I more
systematically, the gene structure, evolution and function of RIG-I were reviewed in this paper in order to provide
reference for the study of pathogen infection and cancer.

Keywords  RIG-I; evolution; function
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51455 #H 5 1 4 T 45 50 (damage-associated molecular
patterns, DAMPs)fil & HLAA 7= A2 — 22 51 1) 6 158 B 2T,
OIS AH R IS 5 I BRI B3 4K . PRRsS 2
AT B HES AT B HESh ), AL FEToll-Ff 32 14
(Toll-like receptors, TLRs). C-4#kt4E 2 52 74 (C-type
lectin receptors, CLRs)%& 4 Jifd & [H] (1) #5 i 57 /4 f1 JL
Fh 2 L BT N 52 AR WRIG-THF: 52 44 (RIG-1-like receptors,
RLRs). NOD-#f£%Z/&(Nod-like receptors, NLRs) LA
ST R B0 B 40 BT N i BEDNAJK 32 2804, X s sz
PRE AL T ELRRANAE B SROPR G A L e 41 i 45
Z M it e, e YR 0 S A A A R T v R R ST )
PAMPs D AMPsfi A LA ) G 728 S5 Wit o

RLRs& — 2% g 55 B2 (10 48 i 5T P9 9 BERNA A
A %2 4K, F B HRIG-I(retinoic acid-inducible gene-
I). LGP2(laboratory of genetics and physiology 2) Al
MDAS5(melanoma differentiation-associated gene 5)4H
J, TS ROE TR AT S IE R A BP0 B S N
I, RLRs AR S A MR IR A0S, 0L 7
BTy g0, g0, LB 6OV R ) b
MBI FE . BLAh, 78 RN & MURITG B HEShY)
OCT PR I B T RLRs SR R R L (K], 4
IEWEA 5EMES R AR HUR R DIRE . S T
Fo R I, RIG-TLE AL AE A ity 3 Hh il BT HoAd 8 1)
A DIREN BN, BRIREEERNASL, fERLL
15 0L FRIG-Tid m] 55 %% i 4 P PERN A UImicroRNAs
#% W /NRNA(small nuclear RNAs, snRNA)FI P Y& 14
100 ¥ 5% 93 B (endogenous retroviruses, ERVs)H B 1E
H, 25V 2 B2 05D, W 40 i 0 1 5 A
# LA S TAEHCH P E B A JL i A 11> 790, tdh, FE 2k

HEAH A A I (acute myeloid leukemia, AML)AIAF
YN} (hepatocellular carcinoma, HCC) ', RIG-1i&
FLA e 400 1) e DR B AH DG Ty g U120, dx e gk B SR
W, RIG-IANMN A — Fh 5C 8 1) i Jod s B A% Sk, fE4E
VI R Z M A fr i sh H s s A .
I, ASCEZERIR TRIG-IF R R &5 i & 2 Fh
VA DiRe, SR — B AR A A iE B T T
RENLH B 5E Al

| RIG-IEELEHSH LS4

19974F, RIG-IHE K 1 IR AE 42 [ 30 4E 1 2 (all-
trans retinoic acid, ATRA)7% 5 [ S Pk F- 40k 41 i (1
1.9 (acute promyelocytic leukemia, APL)4H i #NB4
(oAt B g R B, I H5 ATRAS 3R 20 43
B UIAH R, B S, fEPAMPsHIELT) 2 Fh2R AL 1)
20 0 vh # R BLRIG-TE TR 3 3% El . 20044F, RLRs
TR 2 T8 N — KB 15 56 R S B R %2
A, T T SR G 5 T AT LAk AP, RIG-IE A
RLRsZ R () — G, BAT = A5 BE AR 1 B 45 7 el (]
1): N-iig A £ B I 2 JDE R 4% Wl 5 4 45 4] 458 (caspase
recruitment domains, CARDs). DExD/H-box RNA
i T il 5 A) A58 R C-ity W 757 B4 1] &5 49 33(C-terminal
regulatory or repressed domain, CTD/RD). : 1, RNA
fif Jie iy 25 A I B A ATPIK A H, S RD&E 4 3803k ]
Z: 595 FERNAM] 45 &, MN-i 5 4> 5 B [JCARDs
O] = B A 5T R UM T I B R OE . 7R IR
T, RIG-TRA — b J6 i 4 1 40 IR 25 A7 A8 T 20 i o
;240 25 K YL I, RIG-TH 19 BERNAZL 43 9F LA
ATPA 77 3R AR K A T, 2 110 3 BRIG-TH 5

Human RIG-I CARD g CARD Helicase
Human MDAS5 CARD g CARD Helicase
Human LGP2 «

RIG-TFERZ K = AN B4R, 43 )72 RIG-1. MDASHILGP2. FELGP24F, RIG-IFIMDAS S5 A& = AN i AR A7 I 45 M3k, B —ASN-3 11 2

JPER AR SHEE AR RINA PR e B 45 A 3R — > C-3 18] 3 AT 45 44 sk

The RIG-I-like receptors is composed of three members, namely RIG-I, MDAS5 and LGP2. In addition to LGP2, RIG-I and MDAS5 have three highly
conserved domains in structure, including a N-terminal caspase recruitment domain (CARD), RNA helicase domain (helicase) and a C-terminal

regulatory or repressed domain (RD).

Bl RIG-IHZ KR 254
Fig.1 Structure of RIG-I-like receptor family
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B, FR S HR AR I PR EE S SEA
(mitochondrial antiviral signaling protein, MAVS)H .
YRR, B0 T i i S DR NF-xBFI 40 220 15 R+
3(interferon regulatory factor 3, IRF3), {i& #H17 T #i
% (interferon, IFN) A2 A 28 JiE 41 fo. IR -1 1) 7= A= R B0 s
B 5L R ) 3429, MDAS 5 RIG-IE 45 ¥ (B 1)1 T
RE AR I L e B RO AR LA, S A A X
RNA(double-stranded RNA, dsRNA)F i 5] FIRNA
T4 15 1) G0 % N % o LGP2AE NRLRsF R I 55 =A™ i
(B, 2K b sk /DN-3i () CARDs &5 #4315, 5 AL %
5 RIG-IH [A] I C- i 400 ] 45 # 35. WF 98 & B, LGP2
FIRD&S 438 7T 52 5+ 1 45 5 RIG-TRIMDAS (i BC A,
T SR AR TFN R A2 e ok i H # ) /E FH
RIG-BERITES5 K B BAT & B B DRy A%, (H AR
AFER R AR AN TE R . FATH FAMEGAT.0
B FENCBILE 3R 15 19 A [7] 7 MR LR s [7] Y5 5= K] 1
HAFIIERD, RS E T RS
2)o FATKBL, RLRs AL K LA HUEE 1 % 7>
i, # T ARIG-I. LGP2RIMDAS = K. =AM
i B AL DD REFR S Py Atk Ak L AR AT, I e
IS5 1n) s 5 HEAL K a5, SR WIRLR S & R AE Y 7
BRI AR TP B m RS B> T A . BEJE, A
HIDNASTARH 1 ffiMegalignF J3° X A~ [F] 4 Fir 1)

RIG-IZE T AN 3BT . Qi3 AR, M SO,
i, BETh . K PHEEE) E LR N BRI
NG BRI E AL I FE T, RIG-T2E A 7 2 A 4Bl ik
AAE44.2%~95.7%; FHLLZ T, ToHEHEBN K A4 b5 A
St BRI AE 5 R LB PIRIG-TH AR B A, A
7£25.2%~26.9%. {H &, RIG-IfFIRDE; 14 18 1) £ |7
FILE xS 25 FAR I, 7EBEA A FE b, RDSS 38
A B & RS HE(E3B). BFFT R I, &Y FHRIG-T
[FIRDAR AL PYAS w3 R = 1) 2 I R ik 2 (C8 10,
C813. C864F1C869), HiilF BH f& 5 B8 145 A4 1, T
B G5B A R RIG-IIE 6 8 OG5 T B o A4 Ho — 6
BT RR A S D, X PUASGRSF 2 B R R
HAT AT — AN A1) T 2 B AR B 78 T I 45 6 3K
R, FHRDE W BERNAM S G 6 I BRREGRE R, &
RF B 5 6 6 i T 5 B M 100 B I U AN & 6 2 4
ANH Do Ah, AT RDB K X 85 45 A7 5 BT
C818H X] Jiis FERNAM M Ml & 45 HEZAE . Fr{rsF
()2 R IR TR L A1, RD A 2 AN AR <5 1) 45 1E FL a7 1)
MK, H. S THERNARS G, BT
KU, #5 % R AFHS30. K888 MIK858)5, RDS
5'-pppF FERNA I I R 45 & 8 77 5 2 PR A BE 2290
2, 2R WX L S 1) i 1 L fir 1) 20 358 PR 7 SR N 7 73
RNA 75 THI 2 A o] Bk 20,

R AR ERABFIIETEFFIEI%R B GenBank)

Table 1 Sequences used in this study (all the sequences are from GenBank)

Wb

Species

J
Genes

L]

Accession number

Homo sapiens

Mus musculus

RIG-I, MDAS, LGP2
RIG-I, LGP2, MDAS5

Macaca mulatta RIG-I, MDAS
Xenopus laevis RIG-I

Anas platyrhynchos MDAS, RIG-1
Cairina moschata LGP2

Gallus gallus MDAS, LGP2

Anser anser RIG-1

Anser cygnoides LGP2

Oncorhynchus mykiss MDAS

Paralichthys olivaceus MDAS, LGP2

Salmo salar RIG-I, MDAS
Cyprinus carpio RIG-1, MDAS, LGP2
Danio rerio RIG-1
Ctenopharyngodon idella RIG-1, LGP2, MDAS
Strongylocentrotus purpuratus RIG-1

Crassostrea gigas RIG-1

AAD19826.1, AAG34368.1, NP_077024.2
AAS59532.1, AAH29209.1, ABO33314.1
DQ673981.1, ABI33114.1
XP_002935717

AHW98927.1, BAO25514.1
AHA15372.1

BAJ14020.1, AEK21509.1

AEG75816.1

AHA15373.1

CAZ27715.1

ADUS87114.1, ADM18136.1
NP_001157171.1, AMS25626.1
TX649222.1, AIX47136.1, AIX47137.1
AJZ72649.1

JX649222.1, AFQ93565.1, AFC88291.1
XP_788029.4

AGQ42556.1
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LGP2

3

S

B, 2
> S
o« “©
= S
= =
) 3
~ =

= B
= 3

O O

[-O1Y sv313 D2.4JSOSSD.A)

A EFIMEGAT7. 0%, I AR EEM . S Rl MME RN 0007k EHE 5 AL M B AR 2 L, 2B 0. DR RBLIERE . WE. 4

RS0 M F R AR AP FRLRs I =4S 5, BIRIG-I. LGP2FIMDAS .

The evolutionary tree was constructed by MEGA7.0 software and the neighbor-joining method. The value of each node represented the percent boot-

strap confidence derived from 1 000 replicates, and the line segment showed genetic distance. Blue, red and green represented the three members of

RLRs in different species, namely RIG-I, LGP2 and MDAS.

E2 RIG-IEZARZLIH
Fig.2 Evolution analysis of RIG-I-like receptors

2 RIG-IMZMEYFTNEE
RIG-ITEY) AP AL 72 b B = RS I o
gh0, BAEARYIF ) 2 P2l 2340 i e # Rak, i
UL AE T, RIG-TRT BETE A= P4 (1) 2 Foft A i 8 2 Hh 3 ¥
EWHEBEMAE. 2R 5 ER, RIG-IH
5 E I RD 59 BERNAM R A, (23 IFNsFIE %
ST R 1 23l B B kR () 3R K, A AR AR 4L
JREEE N . H BTN RIG-II BT B T 5%
BHESHY), JCHAER AF/N RRIG-IHRIE J5 2, did
MAVS/ T 115 518 58 2 5 2 Mk SERNAF YR
RNAM U, FEDREEE R . Britbz 4h, RIG-IiE S
5T YUE LR AIGEE . A RE T, EREE R

AR IR J ik R v oy T W R B L A A (K14)
2.1 RIG-IFEIRAINEHE F v HUm S TR

TE 99 Jif A J8 Gy ik 72 b, PRRsJE i 45 ¢ 1 1 001
Tl AR ) 35 T v AR <F I PAMPs B.DAMPs, J&i 15 5
R, MR MUK SE R S I B 2 4R IBIE LR
B, RIG-I72& — /> %5 5% 5 2 ) Jid JiidsSRNAJEK 32 #4527
RIG-TT] # 2 Fhs BERNABGE, a0 B A 0 840 B (in-
fluenza A virus, IAV). #7I0J% 7 5 (Newcastle disease
virus). il 5% #F(sendai virus). JEIZVE 5895 75 (ve-
sicular stomatitis virus, VSV). £} (measles virus,
MV)F1 A 24 i 98 9% £ (hepatitis C virus, HCV), iX &
JREEER B — A5 -ppp AUE 45 4 B 5 poly-U/UCH]
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(A) Percent identity
3 4 5 6 7 8 9 | 10
1 42.9142.3153.0|52.0(52.4|45.1(26.1| 1 : Anser anser RIG-1
2 27.4125.4125.2|25.625.9|25.8(23.5| 2 ' Crassostrea gigas RIG-I
3 . . 81.5|76.2|44.2(44.143.4]60.9|23.6| 3 : Ctenopharyngodon idella RIG-1
3 4 1100.0{100.0 76.2144.6|44.6|44.0(59.2(24.0| 4 : Cyprinus carpio RIG-1
§n 5 ]100.0{100.0| 28.7 44.4144.2143.5(58.5(23.9| 5 | Danio rerio RIG-I
E;) 6 |72.2{100.0/96.7 |95.5 95.7 45.2(26.8| 6 : Homo sapiens RIG-1
a 7 |74.7{100.0{97.1 |95.5[96.7 | 4.5 7 i Macaca mulatta RIG-1
8 [73.7]100.0{99.4 [97.4 [99.0 | 28.0 8 i Mus musculus RIG-1
9 193.9[100.0{54.8 {58.2|59.7193.5 9 ¢ Salmo salar RIG-1
10 1100.0/100.0{100.0{100.0{100.0{100.0 . Strongylocentrotus purpuratus RIG-I
1 2 3 4 5 6 7 8
(B) Anser anser RIG-1 m _____ RNNNBoEDRG 876
Crassostrea gigas RIG-1 [TQ E LANDI DKN 576

Ctenopharyngodon idella R1G-1
Cyprinus carpio RIG-1

Danio rerio RIG-1

Homo sapiens RIG-1 &

Macaca mulatta RIG-1 [E

Mus musculus RIG-1 [&

Salmo salar RIG-1 &

WX wn < H o]

xX U Q)

888
DWG 881
878

PRA----- FSGECRK
FEREPIN----- FCGES

= 875
i DWG 900

Strongylocentrotus purpuratus R1G-1 REDIKLG 749
Anser anser RIG-1 7 KSFVV---QSARTGTGMD! FOVEEMS--N----LYPPF 933

Crassostrea gigas RIG-1 AL, WLQTSLMDAGVRADRDLS! IIHSNARA--S----DALCY------ IL 642
Ctenopharyngodon idella RIG-1 L ESFVV---QNCDTHQQFY. DMTEITPQT----WPLRD 947

Cyprinus carpio RIG-1 LIZ ESYVV---QNCVIRRQDY. FOMTEITPET----CRPRDTAPDEV 946

Danio rerio RIG-I L ESFVV---QNLVIGEQHY! FOMIEITPET----WALVN 937

Homo sapiens RIG-1 I ESFVV---EDIATGVQTL! PFDPAEMS--K 925

Macaca mulatta RIG-1 T ESFVV---EDIATGVQTL! PFDPAEMA--K 925

Mus musculus RIG-1 T ESFVV---EDIVSGV QFDPAEMS--V 926

Salmo salar RIG-1 IVEEY ESFVV---KNCVIEQOR! FELTDIA--DSWNPLLEDQ 961
Strongylocentrotus purpuratus RIG-1 51 KSLRL---RSKASKT FGFNDI--P----GTVAX 810

A: ANFEPIFRIG-1E A 5 RIAT 2347 B: A FEIIFIRIG-18 HRDE I 2 FE 7 Bt o Z0 6 NSk (0 15293 50 20 e PE DR < O 2R L

LA R AR (K Hy R), B O YRR AR (R IR R o

A: similarity analysis of RIG-I protein sequences in different species; B: multiple sequence alignment of RD domains of RIG-I proteins from different

species. The highly conserved cysteines and positive amino acids (K, H, R) were highlighted with red and green, respectively, and yellow background

represented relatively conserved amino acids.

E3 RIG-IEHMRTHESR

Fig.3 Conservative analysis of RIG-I proteins

RUERT s B 9T K I, BR5'-ppp /i BERNASK, &
)5 -pp-dsRN A IF fizg AU £ [ 5'-pp-dsRN AR,
Al A RIG-TR . Ak, RIG-Tidk AT 3R 1) — 2695 75
HIssRNA, X Fi iH 5l AT G842 K 9% BissSRNA & A 15
FE EANRIS AN 51, 36 g R R 1 AT AR A
TELIR B 58 4T A R OUBE 5 4020 (E R IT 4807
B (hepatitis B virus, HBV)H, RIG-T] 3¢ 4+ 14 Hh 15 51
I 25 A pgRNAM50-e 22 348 X, AT #1115 HBV R
A i %) AH ELAE R A 2 1) IR0 FEHCV R BRI 20
I3 AERIIE X R T — N E S A/UME Y, Z&RIG-
R IHCV I B 45 /Y B el A, N S
F#3 975 7 (human immunodeficiency virus, HIV)H15'-3E
Gatis X TUASE & AU ST F1 R 2538 45 R R0 A g (1)
5'-ppp RNA AT DL RIG-TTR 5P, A1) /2, —k
I3 B 1 98 A0 A T 38E G 4 RIG-THE 1) oK 306 38 7 3= (1)
G IE R G . BN, EIAVRA AR T, B A B I
PB2 N (1) 4 24 IR ik i AL Ay i 24 IR ik J5(G627K) J,

H 5%  STAVIR TR ISR A ), $0]  RIG-TX
TERNARR A S FUmFERE . 25 L&, RIG-1{E
RNA T o AT 58 0 Dy s FLAh o 7 AR A B2 it
LR

AR, 1R G HEAG B HESI ) Hh #5E X RIG-T
PO B D BE I AH OCHRTE . 7R B IR G IR/ BR R
BT — KW HIPUR TS Tl MRIG-IFEZ A 3
IRF-341 3 1 4 T~ J8 #%(RIG-I-like receptor-induced
IRF3 mediated pathway of apoptosis, RIPA), IRF-3if
TR RIPATS & 7005 75 2k PR (R R Ik, - B e
AR L T, AT 3 40 B B 0 7 e i S Y
T R B LB 2 1 455 51 A Fascinl B9\ 45 iz i 240 il
H, RIG-17Epoly(1:C) A S 3y Rk, b 51 1
IRF-7. IFN-BAIT-HLZR 15 F AL FIP- 1011 R IA Y
SR, AN TR AR A TR AR 2D, 1R
WIS Fty B AT R 2H 27 AR, RIG-THE poly(I:C) Il 848 /)N
I ) 52 0 3 P 0 v R AP, RIG-IAAE T 1)
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Multiple biological functions of RIG-I

[

Antiviral functions

l

Recognize various
exogenous virus
RNA (TAV, HIV-1,
HCV, MV, VSV,
poly(I:C), Newcastle
disease virus, Sendai
virus, Reovirus)

Recognize
endogenous RNA
(ERVs, SINEs,
microRNAs)

These RNAs
participate in the
RIG-I-mediated IFN
signaling pathway

Antibacterial functions

l

RIG-I interact with
F-actin, and
participate in the
phagocytosis of
macrophages
mediated by TLRs

Regulate the process
of macrophage
proliferation,
apoptosis and
cytokine secretion
induced by LPS

Participate in innate
immune responses in
invertebrates

Tissues and cells

|

Cancer development

development
Participate in Regulate the

myeloid tissue and
granulocyte

Inhibit the
proliferation and
differentiation of

myeloid and leukemic
cells

Induce the apoptosis
of virus infected
cells

Promote the
activation of T cell-
independent B cells

occurrence and
progress of HCC

Promote the cell
growth and
carcinogenesis in
pancreatic ductal
adenocarcinoma
and breast cancer

Inhibit the growth
arrest and selective
apoptosis of human
colorectal cancer
cells and prostate
cancer cells

El4 RIG-IFEFINRE
Fig.4 Biological functions of RIG-I

f [ SR AR DG SR HE B R FFAE AN i 3E) o
FEVERIRIE, 75 R AN G K 6 I AR At m ) 2,
X AR AL 1 — 22 9F 5T & B0, RIG-1IF)CARD
&k Ky 1 AT DA W S M S NF-«BFIIFNAS 53 i, &
FTNF-a, IL-8LL AIFNIE T IMx. T3 2
(interferon stimulatory genes, ISGs) I Viperin 3%
KO, AR5 R, poly(1:C) ) 3 J5 RIG-IAE 1fi 41 g
LT S MR ARk, T AR LA R A DG AR 2
O F R Rk R e W AR AR, X e gk B
AT 25 TC 5 Al 380 4 - 70 R0 7L 30 40 1) gk Ak ot A o
RIG-IHUH B8 D RE AR 2 = L DR~ 1) o
2.2 RIG-ISAFEMHRNAMEE(ER
RIG-15: 1 R 5195 RN As A 7] LLIR 51 22 Ff
JEPERNAs. {740, 75 3L % (breast cancer, BrCa)4f
FfLHh, RIG-TA] 4 FH 5 5 40 B R 5 1) i A S, T
FAMA A K E R AEMILRNA, 2 5RIG-I 311
TR AF 5@, U R B 7T R I, miR-136
HAImiR-145t 5RIG-1% V) #H k. fEHSNIHIVSVIK
e Nl b Rz 4 i, miR-136% A B B 3% i H
HRIG-IfH HAEH, B 5 175 FIFN-BRIIL-6R 1A, M
PO T P AU, fimiR-1455RIG-1/ AH B
B F A IS Gs Rk, i A i (7] 70 )5 - 41 A 17 Jid

B AR NN, B Ak, PN R R 0 R S0 35 (UNERVs
HISINEs)if 7] LAIIERIG-1. £ /)N i 7, RIG-Til it
BCRETI- 291 JiF &5 &, 1@ I ENF-xB5 FERVsH
B 5, AT L A ARORE FOBAH B IR V5 4k, ERVs ) %
35 SRS T 4N ML RIG-TAT PRGMP-AMP & 5 il
(cyclic GMP-AMP synthase, cGAS) 1314, T 1F &
TR R IR 1gMI P2 A0S 2 b 2h BB, RIG-TR Jjl)
TC A Y0 R RS A T 4K, AR I T LA A IR S R S g
T B K SZARTIREZ L
2.3 RIG-IZS5HERERK

LR, 4T 2% G 32T B AR R AT R T
e PR R o AR, A R 2 A R A S
2 50 RGP NE B ERFIE . NIRAE TR SR AR
A A L ) 22 i 2 P R T 32 A4 N Fey 3 A4 (Fe
gamma receptors, FcyRs)FI#MA5Z 44 3(complement
receptor 3, CR3)iR ], ¥ Rho GTPaseZ Ji 1) A~ [F]
G, R BOULEN R A 40 2R ) Bl A P E 20 3R
BTG B A2 SR AR W JELARET . BRI Ab, e A A
NYIRIG-1EE F WA A BA U EE T RE, FEPUR
T NE S AR PR E T EEAEM . JeRTIET AR
PR, RIG-Ti 3 /) B 5 3 20 B0/ R BL B 25 B e K
T B, FAETLRs AT 3 B R 20 i A e i A o 43
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G EE AR AP, ELPSHIMT, RIG-I7E B W40 i
H )Rk B R T, I I N- U [ CARDs 5 41 i
48 5 H F-actinAH BLAE FH, & Az 7€ B 20 i A0 = E Al
A B2 20 0 ) A R R AL, X B, RIG-TIF) Rk
B X 2 S ELPS T 5 11 5 05 400 it 5% ke 1y s 2k, 410 1)
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