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Abstract Retinoic acid-inducible gene-I (RIG-I) is a cytoplasmic receptor recognizes the double stranded RNA
derived from viruses, and activates antiviral responses such as the production of type 1 interferon (IFN). IFN-B (type
1 IFN) has been established as one of the treatments for malignant melanoma. This study investigated the effects of
various cytokines, including IFN-B, on RIG-I expression and cell growth in human melanoma cells. IFN-f upregulated
RIG-I expression in a number of human melanoma cell lines except for MeWo melanoma cells. The cellular
proliferative potential of 501mel cells, which represented the IFN-B-induced RIG-I upregulation, was suppressed by
IFN-B. However, MeWo cells under conditions of IFN-B stimulation showed neither RIG-I upregulation nor suppression
of cell growth. Therefore, we introduced the RIG-I expression vector to MeWo cells and examined the cell growth.
The result showed suppression of cell growth by IFN-B, indicating that RIG-I plays essential roles for the inhibition of
the cellular proliferative potential by IFN-B. Thus, we revealed the existence of melanoma cells lacking the expression
of RIG-I protein, and suggested that expression levels of RIG-I in melanoma tissues may determine how effect IFN-$
treatment has on melanoma of these patients.
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A3 % & N7z, RIGT & DexH/D box 7 7 3
V—=IZETAHRNAANY X —ATHY, CKimD
helicase domain TV A4 W ADHEEBFETTE %
TARGIRNA L, NEKWICHFET S 220
caspase recruitment domain 7* & IFN ;5 & o 7
FUETHERNEEETDEEZ LR TR Y,

FalZInFTlge M EEMIE T interferon
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% polyinosinic-polycytidylic acide (poly (I:C))®
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=, AT —<TENEDE  EIRITE T
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C, DTIC, ACNU B & O VCR @ 3 & i FI i
(DAV #i#:) 12z, IFN-B /{5 % bt 3
% DAV Feron BHEMEERIAITOAL TS, 1
#IIFN T % IFN-B IZDNA &Il 2 &1z X
LEEEH, BIORIEROEEGZ X % BEEIEH
X OHEEMREERTEEZ LN TS,
72, RIGLIESRIERNDOH G721 TIE %<, B
TIEMIIEE 7R b= ANFET LR E BE
BCHHELTWAEZ LA LRI > T WA,

Sl e IR N AT — <z Bl
%4 A4 VAT TORIGL ¥ ¥ 787 OF5BL
WZOWTHEIT 2 L EHIZ, RIGIY ¥ /87 D%
BLoSHINa B Z 5 2 B 582D W T H T L 7.
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KEBEMBERE

UHg & 8] 5 o FEERZ 3R #Ee b x5 ) —
< #l e T & 5501mel, MeWo, Colo679, G361,
SK-MEL-28 % i\ 72. W3 oMl dH10% 7 &

fa g (FBS), kBEEAKFZEF MY T A (2 mg/
ml), X=31 ¥ (100 pg/ml), AML T4
> (100 pg/ml), 7 ¥ & 71 ¥ B (25 mg/ml)
% ¥ M L 72 Dulbecco's modified eagle medium
(DMEM) & vy, 5% CO,D A ¥ F 2 R—%—]
THA L7z, M EEDR60%I 7 o 721 1T PBS
T 2 MfiiE 2 BEE L, 01% FBS &4 DMEM
L, 12BFRIRICKHY A M A4 Y 720
poly (C) Z RN L 7z. ZF I ZF N HDIFNB
(10,000 unit/ml), IFN-y (10 ng/ml), TNF-o (10
ng/ml), transforming growth factor (TGF) -B
(10 ng/ml), poly (LC) (10,000 ng/ml) & 7 % X
TR L 2. 72, 501mel%® Flv TARERE (0,
10, 100, 1,000, 10,000 unit/ml) (Z§%& L 7z IFN-B %
WML, IhoXiRmEI2Re MR L. &512,
501 mel 12 IFN-B (10,000 unit/ml) Z#5-L, [FkE
OJiT3, 6, 12, 24, 6RO EE T 72

(Y= 2% vTuy74 7] wihokiEe
N xF 7 —<#lilgd RIPA buffer 2 F v T RHIY
L, BEERBEHICTHE»S & 87 24 L
724, Protein assay (BIO-RAD, CA, US.A) % [
V72 Bradford #: CREENE AT 72, 15 pg d
% 2827 % 8% SDS-polyacrylamide gel T & &
B L, Hybond nitrocellulose membrane (Am-
ersham Biosciences, Uppsala, Sweden) |27 & »
TA YT R AT 72 1 RPURIE 1:1000075 R L 72
rabbit anti-RIG-I ¥ifk%, 2 WPUKIL horseradish
peroxidase-conjugatged goat anti-rabbit IgG
(1:2,000, Amersham Biosciences) % ffi il L 7z. /¥
v~ FNiZ ECL-Western blotting detection system
(Amersham Biosciences) THitH L 72.

(IRt RE]96 7 = L 7L — M2 1 v = Vb 7z
0 1,000 o M i % & A 7210% FBS % A DMEM
100 Wl 2L, 5% CO, DA ¥ FaX—F—PN
T2AMMEEFE L 72, 2 L CIFNB (10,000 unit/ml)
ZUML, & 5IZ48MF[H 55 78 L 72#%12 CellTiter-
Glo (Promega, WI, USA)#RFEEZMHL TV I/
A—5 —THIE L7

[J% 2 4 42 ] p3xFLAG-CMV-7.1 (Sigma-Aldrich,
MO, US.A) 2 human RIGI ¢cDNA (2,778 bp) &
AL, RIGI % Y%7 OFHXRT ¥ —%/ERR L
72, M % A330% D B 35 C Lipofectamine 2000
(Invitrogen, CA, US.A) Z HHWTHBNRY ¥ —3
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Rigge M X5 ) —<HifaTdH %501 mel 12 IFN-B (10,000 unit/ml), IFN-y (10 ng/ml), TNF-o (10 ng/ml),
TGF- (10 ng/mD MM L12WEEIR 2 L2 & 25, IFN-B A TIZBWCRIGIY ¥ 787 OFsHIH e b FHHIC

BmLTwi.
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501 mel (2 4 D (0, 10, 100, 1,000, 10,000 unit/ml) @ IEN-B 12 TI2HERHIEL L 728, RIGL # » /87 5Bl

IFN-B R BEARAF P HY ol L 72

LIBERI Y —D IS VAT 22 Y arwir
Wy, 24 R E B AR L IFN-B (10,000 unit/ml)
ZUNIN L 72 BIZEBHAG IR & A8 IR (] 2 o0 55 255l i
% WEE T CBIEE L BRET L 72,

&5 R
[ b 257 —<HMMICBIF 294 bH 4 1Tk
BRIGIDFE B ]

— B b 25 ) — < #MileTdH 5501 mel
% IFN-B, IFN-y, TNF-a 3 & O° TGF-p CTHI# L,
2B ORIGI Y Y2 DBy 2 A VT
Ty 54 Y FICCTHERR L7282 A, IFNB HIBL T I
BWTRIGI % ¥ 87 OFBIAZF IR L T
72(Fig. 1). IFN-y filli <R DS BN R % 520,
TNF-o fll TR T H2DARTH -7z —

¥, TGE-B %5 L THRIGI ¥ > 737 D5 B HITR
WIRE Doz
[TFN-B @ RIG-T 7681 |
501 mel (2 Ff 4 o B (0, 10, 100, 1,000, 10,000
unit/ml) ® IEN-B &ML, 12K#E#% O RIGT ¥
YR DFEBlEY LAY Ty T4 v ZITHE
AL E 25, RERAICHRILOMERAH S,
10,000 unit/ml @ IFN-B fl# Tk b FEWHTDH - 72
(Fig. 2).
501 mel % H \» IFN-B (10,000 unit/ml) %l # 12
£ % RIGIL % ¥ 87 BB ORI EAL & WET L 72
LA, ML 6 B TREIIRKERD, *
D%RIT—EDFEI %R L7z (Fig. 3).
(&~ x5 —<Hilic B % RIGT 531
F#Er b 27 —<#Mld<Td 2 SK-MEL-28,
Colo 679, 501 mel, MeWo, G 361iZ%f L T IFN-B
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Fig. 4 IFNB B XU poly (LO)IZX 2853 b X5 7 —<Mic BT 5 RIGI ¥ > /57 O3EHFHE
(A)5 D 2 F 7 —=<#lila% IFN-B(10,000 unit/ml) @1 F 72 IEAMOIRE CTI2NERHIEE#E L7z L 25, MeWo
DOHRIGL ¥ 7537 OFEBBEDSHER SN LD o720 B)WTFhD 2T =<l dpoly (I.C) (10,000 ng/ml)
FATIZBWTRIGL 7 ¥ /827 OFBIMMmE R S o Tz

BLWpoly (LO)ZGHML, RIGIFEHDAEEZ L
iz, Mt L7z, IFN-B #il#Cld, MeWo% ki< 4 FE
FOMBE T, FERIEEHRE L B LT 5 %2 RIGT
5 X7 OFEBIMERDP AL NTzDS, MHE— MeWo
BV TR Z /R S 2% - 72 (Fig. 4A). — 4,
poly (LO) Hi# TIZ 4 TD A 5 ) — <l T RIGI
5 237 OFBIERIZFAD % h - 72 (Fig. 4B).
[TEN-B 3 & U RIG-T oAl e 34 st 46 i) ih 24 |
e b 27 —<ffao501 mel, MeWo &
IFN-B (10,000 unit/ml) THIH L CT4SMF [R5 7 %

i, AR R e R B & VR 28 o IR B
ZIZX VML S L OIS EDE % R L7z, Al
B b4 st e 3k T, 501 mel 2B\ T IFN-B THl
BMOU7HBIE T v b u— VT h B IR & ik
L CO7%MEE F CHILR iR S IR T L7z
IR L, MeWo TRRELIKTFHEHMZ RS 2ho
72 (Table 1).

RIS L 723545 & MR Gl pe sl & [l ik
12, 501 mel (& IEN-B #7145~ TH & 7 20 il i B il
DA S 723 (Fig. 5A), MeWo lZBWT
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Table 1 IFN-B 2L AH38 L t X T/ —< Lo RG] 5
Cell viability (RLU)

Cell line Control IEN-B
501mel 8050 +1235.1 5390 +496.3*
MeWo 93744 £1117.0 9389.4 +£1003.2

*p<0.05

501 mel, MeWo % IFN-B (10,000 unit/ml) C48F AL L, #ll
Jio, 14 5l B X ER & 4T o 72. 501 mel T IFN-p fill 8 #E iz =2 > b
T —)b & g L TO7%REIE T CHITBIE A EAMC T LA 3 2 258
B 57z (1=358, df=8, p<005). —J7, MeWo Tid& KT

2R S B ol

X IEN-BIZ X 2 HIR) Rz A ST, FEflHD
Hifa & Ak oMl BE s RE 2 7Rk L 7= (Fig. 5B).
—7J5, IFN-BIZ & % RIGI S B BR % /R & 2\
MeWo (2% L RIGI & ¥ /8 7 B8BIN 7 ¥ — %38
AL72E 2%, RIGIIEFHEHOI B L gL <
B & 22 (MR O 345 A3 S LT 7= (Fig. 6).

= =

AV ARG U7, RIS AT S
1 MIFN OB EFHL, T4 VA LZRE
TERWVWHEEITRIN=YRICE NS, RIGI
B & ¥ melanoma differentiation associated gene
(MDA) -5 &7 A WV AHKRNA Z#it L, 1 #
IFN 058 2 FHu T oML 2B ETH 7.
HMEFANLIZ RNA YA VA THILZ2—F ¥ v A
VA IVANDV) ZEgEsE 5L 1 BIFN O
FEBHE DR B BB 25, RIGT K FEMAME S
MBI NDV % Ege 8¢ 5% & 1 B IFN O 3T
EAPFAER L R THELLLME L TEBY, RIGI
131 B IFN SBUC L E e ARB IR & 2 5
ncwa?,

RIGI & MDA5 123 ba v K 7OREICH
% IFN-B promoter stimulator 1 {2 % 2:1F, #&
BK¥Tad 5 IFN regulatory factor 3 Z4~L T
1 B IFN 28 X255, ZO—FT, I+
YEFUTABRE D Yy aack Ul S IR
o7 R b= A %FHES 27,

Fxix, v b AT — <ML % IFN-B Tl #%
L72BIC RIGI S B AT Y ¥ 237 L)L THEGR
HZEEWHLNIL L2rL, £OHRTHE—
MeWo T & IFN-B #FE M RIGI ¥ » 787 O Fg B

WRZIRE G h ol ThED, 257 —<Hil
D9 H IEN-BAEAEFIZHBIT B RIGI # >3 7 58l
B2 A S WO /R ENT.

XHIZFHA1E, RIGIZ v 87 5Bk e A4 5
Figr x5 —<#filiTH 5501 mel &, FEFE
A TdH 5 MeWo IZB W T, IFN-B #l#IZ X
% 5B IO WTHGE L7228, MeWo Tl IFN-B
2 X BB O BRI R ZRBD Loz, T
5 OFEFIE IFN-B @ 3 D il B 14 5l o Pl &) H 12
RIGIDELC G LTWB I EE2RIEBLTWVS.
—7J5C, MeWo M2 RIGI BN & — % i
ALTRIGI# ¥ /87 %A IC S S & 7285
A, JEFSBIBE L i L C IFN-B (C X 2% il fo 3 i
PR EPFER SN TBY, RIGI ¥ ¥ 787 OFf
1 & AT RN & O BHE 2 B S EAT I S h
7.

IFNBIEH A M A4 v DR TERA T ) —<Hl
BBAZxE 9 2 S AN R R A% 5 <, 19854F 12
VT A R R SR B IFN-B R RS-
(2 & BRI (B 350%) Sl b, €D
AR s, PBETEIARICIBIE AT
I —=REEOEERFEDO—-DTHE. LL,
LRI TR HTIE ) & 2SR 7 LRI
DIWPEEZRT D DA% v, BETIE,
ROBHZBWT AT ) —<DIEEDRIIZ IFN-B
JRFTFEC T B Rt E P 5 2 LA
BECTHDH, REBRKEEIY, 257 —<Hlic
IFN-B & L7z, ZoMiesfa 3 % RIGT ¥
YORZFEBREICOWTIRNT T % & L SRR RO
FHUNAHHTH HWHREMEAVRIE S L7z,
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