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Aoo| AR sk A dElA A &k Al 9] s A
A WAANA Fag a4l HAE hdel st Ao 7o
gt ool A% HAEE Aldste], RIG-T X @i da \

A 1l AR gAste] Az EAl Clg A7 g do] A=



Adae AR, aHA] o]Ee ZAdto] AAHOT KA

udA AR FAE fFEshsA A oM dde) 2 4

il

3, ®A nAA Ao A Qs A4HE Cabst BFA

=33 (membrane attack complex, MAC)7} @A+ AL

-l (

g = AT A= €94 dE EHlE RIG-I7F Clgst

Agete] wAe nAA 4w BHNE fFEFOR A4 JEu
g 5o Adwe 24 e g MAREA GT2 AN




Retinoic acid inducible gene-1 (RIG-D7} A9l 4 A=

2ol mAl= IF

A A A
I /\lli

ol 2~ 7S %79 AMHWS HkE  (innate immune
response)¥} 1 o]%9] H-5WY dk-§ (adaptive immune response)

S o738t} MW A (innate immune system)?] FEAEL HE&

Holo] nlolg] 2 AL QXEta Ao EFF (cytokine)Z | E7}
¢l (chemokine) 52| #AAA A=} (humoral factor)E HHA| 7| =

AxE 23t AY. vhelH A4 A 7HE Tad Aok}l



o2 oAA= type I interferon (IFN) HH| ¥ o] & nlo|z| 2~ A4
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zr=t} 1 o]d 7+ SlolA %3 AE (host celD)S FE <
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&4 (pattern-recognition receptor, PRR)E W33}l glo] <ol A

X

= BAEA AT S A e 553 Hdd dd 2

A+ #¥l (pathogen—associated molecular pattern, PAMP)S <12] 3%k

L

t} 27t o] AL Toll-like receptor (TLR) &2 o] 7L} H| &2 A=

(A

TLRE MHA HAA Y XA AME (macrophage)tt 4| AHA X
(dendritic cell)el] &A13laL, TLRI| 9J&l] 7FA|%+= vlo]#{ 2~ DNA,

TLR39 9&] 774 %= dsRNA, TLR7/8¢] 93] 7#+A 5+ ssRNAS}

2o A X Hre] wlolgl A FAAE (extracellular viral component)
S <143t} O wkde], TLR H|o]&37 gulolg2A wh-8-S w7jst=

RIG-I like receptor [RLR %3+ RIG-I like helicase (RLH)]&= A1}
of AFx=o] gl TLRY e, AlZZ Yo EA5te] AlxZue] njo]
2122 RNAE A g 78

RLR-Z retinoic acid inducible gene-I1 (RIG-1 ¥+ DDX58=% ¢+

)¢} melanoma differentiation-associated gene 5 (MDAD),



laboratory of genetics and physiology 2 (LGP2)7} 21t} 9. RIG-1¢}
MDA5+ DExD/H box RNA helicase domain® C-terminal
repressor domain (RD X+ CTD), A& o] Q%3+ caspase
recruiting domain (CARD) + 7N& 7FAaL A= wHHo|, LGP2+
CARDE 7FAaL A 3 RIG-1®} MDA59] dominant-negative
regulator24 7]% st} 71071

RIG-I= 5 709 N-terminal CARD, DExD/H box RNA helicase
domain, C-terminal RDE 7}A|32 $Jt}. RIG-Ii= Sendai virus,
vesicular stomatitis virus, influenza virus, hepatitis C virus,
Japanese encephalitis virus®} #o] tiFst A XU nlol A
RNAE <QIA3F=d o]+ RIG-19] helicase domain¥} RDel 2]&] <1

A} 7,

1 218 233 793 802 925

a9 1. RIG-19] =,
RIG-1= 5 7§19 N-terminal CARD, DExD/H box RNA helicase domain,

C-terminal RDE 7}FX| 11 Qlt}.

rr

RIG-1E= 7ol ¢S v+ 23 % (closed conformation)=

EA3 b7 dsRNAY  uncapped 5’triphosphateE  ZE+=  ssRNA

al



(5’ppp ssRNA)7} C-terminal RDel £oW dA =% (open
structure)® B} WA} C-terminal RD7} helicase domain®} CARD=Z
HE "olAA ®ut ' Helicasedl ATP7F #i1 ATPasecl <3
activation ¥™A] nonself RNA7} ¢tdZ ow RIG-Id] Eow 12
CARD7} m|EZ=g|o} dof] £1%] %t virus—induced signaling adapter

(VISA =+ TPS-1, Cardif, MAVSZ <& )¢ CARDS} Zg st Al

Ll

35 A3t NF-kB, IFN-regulatory factor 3 (IRF3), IRF73} &
AA} 1A} (transcription factor)E 43} AlA AASA Aol E7H
(pro-inflammatory cytokine)@} type [ IFNS A s}lA stc}p 2717, n)
= type [ IFN A3 28 3 vlolg] & whg-o] 5o Al= H54 o]
Ak, e AH Q5lE oA delE ThebA HER g A8
A A ojopgt  drh. Htol RIG-18F MDA59] negative
regulator£9 7ol WA AR AAl T]Eel g
negative regulator®] #gAdE& x| ok},
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Gol fralakAl Ageta AnEW Awe) wae] sofshA Ak,
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convertase, C5 convertaseE | GAJstar A=<l
Holl C5b-9 HFA [+ T4 ETA (membrane attack complex,
MACO)IE @Adste] Heth o] #A Fol A ¥+ Cbha, Cda, C3ax
anaphylatoxin® & ZA ¢l g% wjzjztolt} Y. o]5 (53] Cha)®
ol&te] &A3F @ BIYHAIE (mast cel)Qt &% (neutrophil):= I3t
7 (vasodilation)®} €38 (extravasation)= ©F’|A|7]:= histamine,
eicosanoid$} #& wjZlEZAL Fu)star 272 A AE (macrophage)
o} TRAIE (monocyte)= tumor necrosis factor (TNF)-a2} interleukin (IL)-1
B & HATA Al EFRIY ARIIQIS Eulgc)

HAE @43t A7|= b4 584l E=F mannose binding

lectin (MBL), ficolin, C-reactive protein (CRP), Clq, natural IgM

(IgM)o] d=d o5& TLRY FEHE HAS Bo] sl U=
Aoz dHAE T, AdHGY A, s AG 7|5y BAY AT

AG A= Asag o Aow 7 gt %
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L AE wg % @d 2] 53

ohg-2 A A EFQ RAW264.7 AEE 10% S-Hlold A [fetal
bovine serum (FBS) Gibco BRL, Rockville, MD)lo] 3%
Dulbecco's Modified Eagle’s medium (DMEM)S A}£3}91 3L 5% CO.,
37°ColA wiFatglch RIG-T #H& 918 A2 RAW264.7 3X10°
cells/well& 60 mm dishel] 12 AlZF A= wjgs & LPS 1 ug/ml=
12 AIZF &<k Agkgith. oL v OPTI-MEM (Gibco-BRL, Bethesda,
MD, USA) wjXA]o] ATP (Adenosine 5 -triphosphate disodium salt
SigmaUltra, Sigma-Aldrich, Saint Louis, Missouri, USA) 5 mM-S 20
T 5t At wjgdS 35438k Amicon ultra 10K device
(Millipore, Billerica, MA, USA)Z 3500 rpm, 4C, 20 ¥ &% 5%3}

A}, o] HFFHNS Western blotting ®HH o2 A= 313t

2. Western blot assay
3|48le]  HE3F w|%do] 5x  loading buffer [0.3125 M
Tris—HCI pH 6.8, sodium dodecyl sulfate (SDS) 10% (w/v), glycerol

50% (w/v), 0.5 M dithiothreitol (DTT), 0.5% bromophoenol blue]

10



(Noble Bioscience, INC.)E ¥i 5 #1F 100TelA # ¥+ 10%
SDS-PAGE gel®l loading?}3ith. Z71o] wet € duods 90 vV
o /] 90 & &<t nitrocellulose membrane (Amersham Bioscience,
Piscataway, NJ)oll %7t} Ponceau S (Sigma, Saint Louis, Missouri,
USA) fM & sto] @il o]so] A= A=A &elg 5, PBSI
0.1% Tween 20 (USB, Cleveland, Ohio, USA)°o] X 3t%l PBSTZ A
Ay, PBSTel 9l 5% skim milk2 2ol 1 Azt <t
blockingd}al, anti-rabbit RIG-1 ©&% 3}#] (Cell Signaling)=
blocking -&°8o] 1:1,0002.2 3]4]35te] 4TelA aFF W Hob w34
Atk PBST= 10 ¥7F 3 3] A& 33 blockingg] 1:10,0000. %
3] 413 HRP-conjugated anti-rabbit IgG (Sigma)S AF2oA] 1 A7+
RESAIZL & thA] PBSTE 10 £3F 3 3] A& % ECL (AB Frontier,

btk

ol

Seoul, Korea)& AF-&3slo] W33 HAe &

e

&

3. RIG-T Ax% @9do oy

pET30b & Wee] 22 o = A RIG-I73 AL
RIG-T AAALE (M&EAddista HAZ wy Ag)Ss E coli
BL21(DE3)Z && H3&(transformation) A17]aL, ©]E 30 pug/ml

kanamycin®] #7}¥ LB plateo] =%3le] 37Co| st 2 &<k vj

11



stk ol=2A ¥4 dstd He (colony)S 99 53 sA3A 7}
A7vE LB #l Ao HFste] 37CollA ODgyo 0.5~0.6 BEE 7] F,

=

1 mM isopropyl-B-D-thiogalactopyrano-side (IPTG)E ¥ i A
(25C)ol A 8H7 ®E &b widkste] @uid AAHS FESISITE ol E
F83ate] 2 AIZF o]t -80TAA AHTI) ¢ 3 (freezing—thawing
W), lysis buffer [50 mM NaH.PO4;, 300 mM NaCl, 1 mM
phenylmethanesulphonylfluoride (PMSF), 5% glycerol, 0.1% triton
X-100, 10 mM imidazole, 1x Bugbuster (Novagen, Madison, WI,
USA), nuclease, pH 8.0]12 &3 A]7]3L sonication ste] AX &3l&
S Atk o7& NI -NTA A3 #M5 (50 mM NaH,PO,, 300 mM
NaCl, 20 mM imidazole, pH 8.0)2 %413 Ni**-NTA resin
(Novagen)@ 4CollA &tF W &<t F2AZG Ad dide &
2] (elution) W ¥ 2] imidazole %% 20 mMY-E 300 mMZ S7HA|

71w gl AT RIG-T Sl d e A},

4, 22HYFAY (ELISA)
7}. Direct binding assay

23]

o
rd

AzF wud RIG-19 423 w92 Clagre] 2

2 s}e], ELISA plate (Corning costar, Corning, NY, USA)°l] PBS (90

12



mM Na,HPO,, 21.8 mM NaH,PO,, 10 mM NaCl, pH 7.4)°]l 8|4 10
pg/mé Clg =+ 3 pg/ml RIG-I @82 S 100 ul/well2 4ColA 3}
F HF BAA T PBSE Al A3 & 3 % bovine serum albumin (BSA,
Sigma)7} ¥3t¥ PBSZE 200 w/well® Ar2oA 2 A|7F ot Wb
AlA blocking itk thel RIG-I E= Clgg A% €9 (1%
BSA, 0.15 mM CaCls, 0.5 mM MgCl, in PBS)ol] =24 o2 3|25}
100 pt/well2 4T~ 35 8 ¥-$A AT Tween 20°] 0.05%
7}l PBS (PBST)® A& 3}ar, anti-RIG-1 (Alexis) %+ anti-Clqg
(Dako, Glostrup, Denmark)E 1% BSA-PBST &9 1:1000%.2 3]
Astel 100 pb/well GaL, d=olA 1 AZF Wbg AJZ1 § PBSTEZ
Al 23} F. HRP-conjugated anti-rabbit IgG (Sigma)& 4204 1
AR RESAIZL §- PBSTE AlA&keitt. TMB (KPL, Gaithersburg,

MD, USA)= 15~30 & wF

olo
_).44
~y
i
[\S
o
Z,
&
2]
o
i
[o}[¢
filo
of
2
E

Y. Complement activation assay

Az G RIG-Tsh @4ule Clazrel A%S w2l

do
ol
20

.

o] ELISA plateo] 10 pg/mé RIG-1, 65C water bathollA 20 ¥ &

ksl A& 5 ug/ml aggregated IgG (Sigma), 10 pg/mé BSA (==
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blank)E 0.75 mM carbonate-bicarbonate bufferol] 3]41s}e] 100 w0

|

fwellZ 4ToA sk o &k FHAZ. o]AS PBS (137 mM
NaCl, 2.68 mM KCL, 10 mM Na,HPO,, 1.76 mM KH,PO,, pH 7.4)=
A A3FaL, 1% BSA-PBSTZ 200 wl/well® 2204 blocking 3}
ko AR Aol ool de dAHS Ca*rek Mg* ot H7kE
gelatin  veronal bufferd saline (GVB?" buffer, Complement
Technology, Inc., Tyler, Texas, USA)el] F uj® 3]A 3o 100
/well¥ ¥ 31 Clqdepositions H.7] 93] 20~45 &, C4b deposition
< #EE7] 938l 20 7, C5b-9 depositions H7] 93l 45 & &<
37TANA wiFe &, A7k AlF &4 (50 mM Tris, 150 mM NacCl,
0.1% Tween 20, pH 7.5) 0.2 A|Z3}e] Ao wh-eS FF A AL, ¢}
< rabbit anti-Clg (Dako), rabbit anti-C4b (Dako), murine
anti-C5b-9 (Quidel, San Diego, CA, USA)< 1:10002.Z blocking
EHe] 3]Aste] 100 p/well® @i 37TolA 1 AZF &<t vjekst

T AHEEE. o]z dAE  HRP-conjugated anti-rabbit IgG

ol

(Sigma) ¥+ HRP-conjugated anti-mouse IgG (Sigma)E Yl
37CAA 1 AZE Sk wigs & AlFs3Th. TMBZ 15~30 # &
&+ RESAIZL ¥ 2.5 N HoSO 2 W3S $3]A17]14L, 0.D. 450 nm 347

M FFE=E SASA

14



5. €8 ¥4 AA (Hemolytic complement 50, CHsy assay)

278 Abghe] dloA B FHS GVBY bufferdl 1/10 %
2HE 7 oy slAMste] 25 w/welld Wil (P dE2TS SHT
AbE), AR 2t W HE - [antibody sensitized sheep
erythrocytes (EA, Complement Technology, Inc., Tyler, Texas,
USA)IE GVB* buffer2 AZ3te] 2X107 cells/well& 96 well

round bottom culture plateo] ¥< t}& 37CoA 1 A|7F &t vk

Al
T

o

Ll
f
:oé

2]

A

stttk 27k GVB?' buffer® WSS FA|A7]aL

A NS flat bottom microtiter plate® %7 O.D. 415 nm 3740l A
FHEE SA5AT y = (& sample ¢k - A<D &3 gb) / (100% &

3 @ - AA &3 = Ateta, vy / (1-y) = 1°] He 34 s=&
gtolal 50% &3l o= Attt

o] #S ¥ YET G0% &I Aoz da RIG-IZ 50%
&3 dHol 20, 10 pg/me= 3|48k} 37 TollA 1 A &3t v gat
gt vjkRS 96 well round bottom culture platedl] %7]3l EAZ
2X107 cells/well® ¥& thg 37ColA 1 Azt &k wiekatsich. 2}
7b GVB?' buffer® W&& FAA7| 94%eEs T3 459
flat bottom microtiter plate® %7 0.D. 415 nm 3 A FIF =&

4383tk T ELISA plateel]l RIG-15 % W& 4Tol|A a5 1t

15



ofA] 37TCelA 1 AIRE &<t

3 dds ¥

€

A7 %, 50%

W
il

o7

Ho
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Im. 23

1.LPS ¥ ATP Ag ol & RIG-1 £4]

RIG-I= AX W dwald=z PSS9 ATPe A= <&
endogenous RIG-I7} A wro g FH| &= XE thA] els)] Ha
A2 RAW 264.7 AEE 1 pg/mee] LPSE 12 Al7b A3 Fof 5
mMe] ATP=E 20 &%t A58t #jld 45ds ¢S F western

blottingS A1 88ttt LPSE W5 o2 Agsge e AE Yo

Pellet Supernatant
LPS (1 rg/ml) . + + _ + +
ATP 5mM) - ; .. 2
RIG-I — -—

1% 3. RAW 264.7 MlEe] LPS$t ATP 2= & RIG-1 &H] 4.
LPS 1 pg/mee] sk 12 ARF Ag] 5 5 mMe] ATPE 20 &3t A28t

g el RIG-19] 2v] o -5 #3Fekaxt western blot= A3

17



2. RIG-1 &3 A=z
Abed RIG-112Y3 Al RIG-T A AL (wild type, RIG-TVHE

E.colrl ¥4 Hgtsto] vt 5 1 mM IPTGE 2L d2olA &+

o
B Eek kst wuld S fESAT % fel 2 A

ol -80TelA LYt =AU ¥, lysis buffer= {3|A]7]aL
sonication dto] AE & =S AU}t o] AS Ni* -NTA resind}
4CoA sk W b F-2A]71aL, S8 W H 9| imidazole FE=E 20
mMHF-E 300 mM= S7FA71H &2lato] AAlE RIG-T 99 ES

ot} (28 4)

RIG-IWT RIG-I1-217
- 173 —
176 — s ) 173 — b

119 — M9 — 17 —
© «—102kDa 74 — 74—
78— 78— K 49— 49 —
e 38 — 38 —
51 —

51— 2 <—27kDa

41— “— 25 — 25 —

18 —
18 —

27— 21—

a9 4. AAD RIG-T @4 ol
Anti-histidine @A S o] 83+ western blotting® coomassie blue 9G2S

3l AAE RIG-T ¢uid &<l

18



3. RIG-I¢} Clq%te] Z3 o5 &4
AE "oz Buld RIG-I19F wA AR AoA ois

oFolus] 9Aske] RIG-Ish mA 243 nAH 3

A Ao AAQd A H5AE oAFE dolry] 9ldte
Az dwd RIG-1'""Z 3 ug/mlE ELISA plate ¥ &A1
ol Clg S7HA7IH §hg Al7|AE, & o]EX 02 Aol F7sh=
AL Fels 4 At (2 5A). v E QxR dwd ClgE 10
pg/m= ELISA plate TWel #2171 Fo RIG-1'?175 S7HA171H
S A7I7E R gEHem Afe]l Tkt S FHAT F
AT (27 5B). RIG-I @¥jzo]l A o] FEAst= Clget
Agstes A oFE sy 918 RIG-1'7E 10 pg/m= ELISA
plateo] ¥23a F Az @A Clg il At 3 & 34 s}

Y e, 94 @4l Clorh B= dEHo ARES &

il
o,
o

£ AT (28 5C). o] AL 56T

o

2o 3087+
st B3 A7l Abgd 4 (heat—inactivated serum)<

El
o] &3 A Aol dojupx &kt (2™ 50). 99 Ay RIG-IMT

19



A B

0.6

W RIG-I"217 o7 M Cilqg
0.5 Buffer 0.6 {7 Buffer
E E o5
=1
g 2 04
® T 03
a a
o o 02
0.1
0
0 0.5 1 2 5 10 0 0.1875 0.375 0.75 1.5 3
C1q concentration (ug/m) RIG-I'*'" concentration (ug/m¢)
1.2 10
W[ RIG-|"217 M RIG-IWT
1.0 @O Aggregated IgG @ Aggregated 1gG
e A2 BSA e 08 |assa
S 0.8 c
s 06 <
] ®
S 04 g 0.4
o o
0.2 0.2
0.0 0.0
0 0125 025 05 1 2 T 0 0.25 0.5 1 2
R Heat-inactivated .
Serum concentration (%) oy, (10%) Serum concentration (%)

a9 5. RIG-19} Clgshe] A3t

(A) Azxg @wd RIG-1'"" 3 pg/mt ELISA platec] H#A21 & C
TEE TUMAZIEA WREAIA T ARE #E B) AxFE d9d C
FEE 10 pg/mE ELISA platec] HEAA7 F RIG-ITY 5=
S7MA 71N WAl A 1 Ag oFE F2lgk (C) ELISA plateo] 10 pg/mé
RIG-1"?172 B2 7|3 Al d3eo] w52 Z7kA71dA mj%ste] Clqg

A% AxE SAY. =P 56T Ed43 Az A @3 (heat

inactivated serum)2Z 10%9 TEE H|%3dle] Clqg 2% HAEZES =A%
(D) ELISA plate] 10 pg/mé RIG-IV'E R-ZA|7]a Al g4 5es

7M1 71 A wjekete] Clg 29 A

2 BSA (10 pg/ml)e vz SR %

H

E =A%t Aggregated IgG (5 pg/ml)
Az 9.

=y
A
dlo

20



4. RIG-1¢} Clq 2%l W& C49 43}

QoA #el RIG-19} Clqe] ZAstoe] AA= HA nHd4 HZE
293t Al7I=A dobrr] s @43 AAHe T Ab=<l Céb
deposition e gt RIG-1'?7E  ELISA  plate©l
F2A1 710 AbgE dA Y dfFst $o C4b depositiond] HEE
St Fd tlEw (aggregated IgG)¥ wlRs dA F=

oEHow FUlele FAS HYY (¥ 6A ¥ 6B). ¥4y
=9

Clg7} 2% Al @3 (Clg-depleted serum)¥} 8- Al H S W&
(138 6B) C4b deposition®] A doji}x] gk}, mdk Ca?*
chelator?l EDTAE A3 S W]l A C4b deposition®] A9
dojipA] @& oz vetwtt (Z¥ 6B). 99 A= RIG-TM

oAM= &

o

A (2™ 60).
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08 WL RIG-I™217 08 W xRIG-I1217
0.7 @0 Aggregated IgG 0.7 @O xAggregated IgG
£ 06 |as BSA £ A +BSA
c Normal < Normal
2 05 human 3 human
T o4 serum 3 serum
© o
g 03 a
o 02 o
Heat- Cla-
01 :| inactivated :I depleted
0 serum serum
0 0.25 0.5 1 2 0 0.25 0.5 1
Serum concentration (%) Serum concentration (%)  treatment
1.0
H RIG-WT
08 @ Aggregated IgG
y A BSA
£
c
3
<
®
Q
o
0 0.25 0.5 1 2
Serum concentration (%)
% 6. RIG-I9F Clq 2= Q1% C49] g3t
1-217 = 5 =
(A) ELISA plateel 10 pg/m¢ RIG-1""°'& HAA 73 At A9 555
Z7MA 71 A wdEte] C4b deposition FEE =AY TS 56Tl A

5843} A7 A €A (heat inactivated serum) 2. & A5G S wf C4b

deposition AEZE =743t Closed symbol: normal human serum, open

symbol: heat-inactivated serum. (B) (A)¢} dstA F3sy] B3}
Ave @3 dgidle] Clg7F Z23% A @34 (Clg-depleted serum)o.2

A T3 10 mMo

[e]

||\
e

fAlste] wHe AJFH S w] C4b deposition EE

EDTAE At €A 3 37 Hgst3ls wl C4b depositione] 8=

il
o
o,
%

Closed symbol: normal human serum, open symbol: Clq-depleted serum.
(C) ELISA plated] 10 pg/m¢ RIG-IVTE ¥aA7]13 Al Ao s
S7MA| 71 A v &ste] C4b deposition AEE =743 Closed symbol:

7}

normal human serum. Aggregated IgG (5 pg/ml) % BSA (10 pg/ml)< 2424

FedzT R SAmET A
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5. RIG-1¢} Clq Ao & Q13 w3 A E3A 9o A
RIG-1¢} Clqy Zgto=w HA nHdA A= wiAw AHE<Q]

MACe] 974 o%&5 A

o

ZHM RIG-1¢} Clqy ZAgto=z 9l

=

243 AAde  gQlstax sl olE  #fstel 10 peg/mbe]
RIG-1'?'"2 ELISA plated] F-#3ta A9 sx5 S7H7174
(17 7A), g F%9 RIG-1"*'"E ELISA plateol] ¥-#A)7]a1
2%°] A& WSAAS W (A" 7B) EF vk EHOoE MAC
deposition®] F7Fghs &< & & U 2y 243 AR
At 84 (heat-inactivated serum)olt} (19 7A) Clg7F Z28¥
Atg &3 (Clg-depleted serum)d ¥HS A ZHS wieE (28 70)
C4b depositiond A9 #z7Ex2 MAC  deposition®] A9
dojuhA] BAES & F AT ES Ca” chelatord] EDTAE
A28 R S Wl 9 A] C4b deposition®} w714 2 MAC deposition©]
7o dojuA] e Aow yuEt (Ld 7A). #% ofygt Clqst
gr=e] Aol AA7IA Fdm Fgo] i Hao] uwhah
NaCls A &%l W MAC depositiono] 7] dojupA] &ska+

& = AdAd (28 70). 99 A= RIG-IV! A= FelEdt
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09 0.8

W[ xRIG-1217 W RIG-I217
08 @ OXAggregated IgG 07 Fa~ BSA
c 0.7 fas+BSA g 06
c Normal c
2 human 3 05
3 serum Y 04
o ©
a a 0.3
S O 02
Heat-
:l inactivated 01
serum o l——o—————— ]
0 0.25 0.5 1 2 0 0625 125 25 5 10
EDTA
Serum concentration (%)  treatment Protein coating concentration (ug/mf)
C D
09 12
08 .l; *RIG-I1217 ' M RIG-WT
@ OXAggregated 1gG 1.0 |® Aggregated IgG
£ 07 Fa~+BSA £ A BSA
< Normal € 08
3 human 3
M serum T 06
© ®
d d o4
o [e}
Cig- 02
]depleted
serum 0.0
0 0.25 0.5 1 2 0 0.25 0.5 1 2
NaCl )
Serum concentration (%) treatment Serum concentration(%)

% 7.RIG-19F Clg Ago= A% HaAa5gda (MAC)S] F4.

(A) ELISA plated] 10 pg/me RIG-1'?7& RZA)7)1m At dH9] vuE
Z7HA1 71 A v eFstel MAC deposition =& 5743 56TolA E&4d3)
A7 A 3 S YAdS uf MAC deposition =5 5AE. E=3 Al
g3 374 EDTAES AHH3S w MAC deposition AEE =4
Closed symbol: normal human serum, open symbol: heat-inactivated
serum. (B) ELISA plated] t}edt smxo RIG-1'12V2 B2 3 29 Al
33 wjgste] MAC deposition AEE F4. 56ToA E&A3t 271
g dHS 2S wl MAC deposition Z%EE =43 Closed symbol:
normal human serum, open symbol: heat-inactivated serum. (C) (A)%}
TLE 2N B2 A AFE €3 didlel Cla7t 234 A €3

(Clg-depleted serum)2.z tAlste] Wk AJFHES wl MAC deposition
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deposition AEE

symbol: Clg-depleted serum. (D) ELISA plate] 10 pg/m¢ RIG-IV'Z

B2 71 AME A FEE F7MA7IWHA vkl MAC deposition

%

A3}k, Closed symbol: normal human serum, open

)
=5 £%743%. Closed symbol: normal human serum. Aggregated IgG (5

pg/me) R BSA (10 pg/m)> 2474 iz 2 A= 9.

ol

6. €89 HA AA (Hemolytic complement 50, CHsy assay)
RIG-18} Clq® ZA¥o] mAE 4TS dFstud &8 wA
AAE Algeldh. A2 7F2tE AdHdE o [(antibody-sensitized

sheep erythrocytes (EA)] % uWo &As= Clg7} o] A<}

Adste]l wAl a4z A5 dojdoer EAVE 895 = s
ol-&3sto], RIG-1¢} €4 Wl Clqe A Zde°] EA &¢ wo=
HanzleA dEEY. ol #ske] tubedlM RIG-I19F Abg
345 WA AR § EAE H7bste] wheAld A9 FAAuEL
(50% &3 )l & T EHo o] Hagds FAS
T Addd (Ld 8A). RIG-IE plated F-ZAAA Azt I3
BES A7 5 EASH RESAIZE W= Md AdE de 5 did
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well round bottom culture plated] &7 EA (2X107 cells/wel))$} 37C ol A]

L AR gt wikate] &ajs= J=E 23} (B) ELISA platedl] 1, 10 pg/

] RIG-IE 37 % &b 4TolA 723 5 50% &3 dHS YolA
5
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d
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RIG-I:= TLRe|] SEZAMEY FALGAHE s =3Eo
EA8= Aol vls] AL EE AES] AXA EAste] Al XU
Hlolg] 24 RNAE A atpb8 Hito|l:= caspase-1S A3}

AW AT wem BuEthes wnzh 9ol AE el e

HA T 2@1d A2 AF A2l Clgx= 24424 6 polypeptideZ
Zb= A (223 residues), B (226 residues), C (217 residues) chain©]
triple-helical T%E& ©°|F+ 18 polypeptide glycoprotein® =]
N-terminal collagen-like region (CLR)¥} C-terminal globular head
region (gClg)e Zi= 460 kDa9l At EAbo]t}*. Clgt: e
FAoll B Aoz AT 5A A, wlelds, VAT,
ulo] FZ & =ul  (mycoplasma)?® ¢7? = (C-reactive protein

(CRP)*, apoptotic AMZ3', B-amyloid fibrils*>**¢} prion®* 7 1]
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gC1q®l 1.9 A resolution®] 1= T3 heterotrimeric assembly 3
el Jbsd Aoz e A9 ol| HuEd A
ELISAE Ald&stals o RIG-1¢F Clg7F Adhs &ld & AT
= ¢ AdAHow RIG-19 AXE ¢ 7 dFH Yo &A=
Clgst RIG-I7} ZAgsh=A o f& #dsty] f& Axg oz
Clq wiAlel Abe dd e Qo wiet 23, JA] Atd dH 9] s &

sEdoz Agel FHg

=

o

Ca?"s Ea ZAgddn 43t HuA Cl 2IAS A, BA

4747 @48 Tgol AlZATS, RIG-19 Clae] Zdte] 2449
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AT, B3 Ca®o] HA ZAF wAE FFE G
flstel EDTAE Agsidls o @43 dojuA] Eas &
AATE. Ca®* & Clr, Cls7} Clgel &e] Cl HFAE FAstx
243t A7l "W #oqdg ¥ oY, Clgel globular head

assemblydl % #olst=d  assemblyd] 7] FE  Ca?f

i

FE7L Qe Rew FeA ALk o Mo Ca® Aol Clg

T
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-
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Abstract

Retinoic acid inducible gene-I (RIG-I) can bind to Clq and

activate the classical pathway of complement

Yeounjung Ji

Department of Medical Science

The Graduate School, Yonser University

(Directed by Professor Jeon-Soo Shin)

RIG-1 recognizes intracellular viruses and mediates
signals resulting in the production of pro-inflammatory
cytokines and type [ [IFNs. Even though the production of type
[ [FNs is essential for an anti—viral response in a host, when it

1s excessive, the host may get damaged, therefore its
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production should be controlled precisely. Recently, a study
reports that stimulating cells with LPS and ATP induces
secretion of RIG-I, however its mechanism involved in other
extracellular immune responses is unknown. The complement
system, an important factor in innate immunity, regulates
processes of resistance to infection. We found that recombinant
RIG-I and Clqg, an initiator of the classical pathway of
complement activation, binds to each other. We then
investigated whether RIG-I can induce complement activation
in serum. As a result of examining the form of the membrane
attack complex, complement activation can be induced by the
released RIG-I. In addition, we verified the processes by
checking the molecule, Clq and C4b. These results suggest
that the interaction of RIG-I and the complement system

contributes in the regulation of the innate immunity.

Key words: RIG-I, innate immunity, complement, classical

pathway, Clq
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