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Effect of Rig-I on Proliferation, Apoptosis and Function of
LPS-induced Macrophages

Wang Jinxia, Zhang Hongxin, Lu Shunyuan, Tang Lingyun, Wang Zhugang*
(Research Center for Experimental Medicine of Rui Jin Hospital Shanghai Jiao Tong University
School of Medicine, Shanghai 200025, China)

Abstract  To investigate the biology function and mechanism of Rig-I on lipopolysaccharide (LPS)-induced
macrophages such as proliferation, apoptosis and cytokines secretion, macrophages (Raw264.7) with Rig-I gene
knock-down or overexpression were treated with different doses of LPS for indicated times. The viability was ana-
lyzed by CCK-8 and apoptosis was measured by flow cytometry. The expression levels of related cytokines were
examined by gPCR. The Toll like receptor-4 (TLR4) signaling induced by LPS was detected by Western blot. CCK-
8 and flow cytometry analyses showed that Rig-I1 promoted the proliferation of macrophages and inhibited LPS-
induced apoptosis. qPCR results indicated that Rig-I upregulated the expression of TNF-a, IL-10, IL-1 and IL-6
in macrophage cells. These effects caused by Rig-1 were further demonstrated by activation of AKT and its down-
stream p-38, NF-kB and Bcl-xL. These data firstly suggested that Rig-1 could regulate proliferation, apoptosis and
function of LPS-induced macrophages through AKT signaling pathway.

Keywords  Rig-I; cytokines; TLR4 signaling pathway

Wk 139 2015-02-10 1252 11 1#1: 2015-03-31

TR AT T H (S 101C1410300)

*EINER . Tel: 021-64370045-662320, E-mail: zhugang. wang@163.com

Received: February 10, 2015 Accepted: March 31, 2015

The work was supported by Shanghai Science and Technology Committee Foundation (Grant No.10JC1410300)
*Corresponding author. Tel: +86-21-64370045-662320, E-mail: zhugang.wang@163.com

I 6% HH RIS T7]: 2015-06-03 16:31 URL: http://www.cnki.net/kems/detail/31.2035.Q.20150603.1631.002.html



T4 4% Rig-DW LPS Y5 3 (1) ELE AR L4 B 4 T S DD e A E T IE ST 853

Rig-I(retinoic acid-inducible gene I)7e& 4 Jid it P
JEAR R 52 A4 R — b, 38 R S IR0 A NERNATE
18 EPURBESE R S D e h R 3 AR M. Rig-1
B 1 &5 M) B ELAL R WA B IR (1) caspasedl 6 AT 55 4
gk 4 1 (caspase recruitment domain, CARD). & 3&
Uity 45 #J 45 (repression domain, RD)Fl — A~DExD/HZX
AR TVE T 45 Ry IRV A BRI AL O, Rig-Did i
HCRDSE # 3R 5 AH N 5ERNA, I 7E ATPAE 71 (1)
FAF T R R A 2 #% HCARDES /8, 5 1l
{55 93 FB-T-4 & i3 ) 7 M| ¥ & [ (interferon-beta
promoter stimulator 1, IPS-1/MAVS/Cafrdif/VISA) &
A FH AR, AN 0 TR Ui IIRF3(IFN regulatory
factor 3)FINF-kBfF ‘5 i, /=AU T3 RE
F, HPUREEANR ST BRPUE R e LLAL, B2 1)
FERW], Rig-1Z 5 HA R e V. SAEREA
i FE R, Rig-Tn] DL 403 PN A 5 50 1
STAT145%, S aR T HRZEPUMIR RS ASTEIZH K
I, Rig-IE DR 51| B 21l G~ /) B MR 8 B 380 3508 1z Jbk oy
A2 AR U8 TR —— AW 28 41 268 BR 1R (S. xylosus) Ik
Y, By KA T 9 VR 20 I P ek P 1S 5 P Rig-1
A5 A N VR TENF-kB1 mRNAZS &, i HE G
TR R E PR AR A 4 3% 7 R R, Rig-Tn] L i
T GTPEE 5% i Rac/Cded2 [ 3% Yk ok 5% Wi 4 Mt -1 42
e HactinfRE A, AT (LR 7 40 1 ) A g /E
I, Rig-I" /)N Bl LW 41 0T 41 B () A Wk e 19859, 2
PRI BHE. colit™ . AT B S e, B
Wi 240 6 I T 93 J A Py 7 e FH B4, 3 ] DLl i 3
T Tollk: 52 /4 (Toll like receptor) VR 515 JE A4, 7= 4= Hif
B2 50 e B B 651 N vk il el Y A L S AT )
EE AN 1) iE 2 B (lipopolysaccharide, LPS) ¢ 1 4
IO ) 95 A 0 R, LPSHR SE il OB A4 LA 15 W 4 i
ARG RERAME T G Bl
fit . NOSEAWE Yo, 51k 40 M 453 05 A T, 55
215 | e T I A5 LA 2R A M ST e B, F S 3 (1)
S PR 1 e 6 A AR ARRE L RIS B2 1 45 1R 4 2109
JXHE T LPSHIE TollAT: 52 4R4(TLR4) A 1M i 1
A, il R 4R, RARIL-1. IL-6. TNF-o
FNIL-1004, TLR47E 5LPS4S & LA i i 1 55 i A
7 4 A -7-88(Myeloid differentiation primary response
gene 88, MyD88). 171 -1 52 /4AH S (interleukin-1
receptor-associated kinase, IRAK) LA A Jif 87 K 2L IR -1

SARHH IE6(tumor necrosis factor receptor associated

factor 6, TRAF6) S5 L 8 [, WG Ui IFPI3K/AKT.
NF-kBFIMAPKIH %45 2 45 (5 5 4 am ), ax i
I3 TS A SR A G2 At M 3 (R AR R iR 2 R
HHEE.

HAF R A R I, Rig-THE DR B 1) /1N B 4
FRLGT 241 A1 (1 A W B8 D 985S, By g KA gt 7
LR F Sk — B BRI Rig-IEE BRI 7E 1 B0 R
SR A S N T IR AE P A D e, AR S B LLLPS I
T R A0 A A BT 9 Rig-TE DA A 15k 4 i 1
B R R A M BRL s R R AR

1 MRE5REE
1.1 #8

/I FRaw264.7 F I 40 i 40 Jf bk B A 52 56 %
175 pcDNA3.175 JfUki M pcDNA3.1-Rig-1H 4] Jit fi
AN AT Rig-T siIRNAYR 75 11 I IV 24 0F ¢
FT i LB 2
1.2 SRR

TRIzolif f|(Invitrogen 2 7); AMV X #% 556 328 5]
. 9t E BPCRIAFISYBR Green PCR kit(TaKaRa
/v d]); DMSOFILPS(Sigma’s l); RPMI-1640%5 7755
K2 M3 PBS(Gibeo2s 7 ); 8 171 M 1l 771 71 1
PR g4 il 71l (Roche 22 7] ); Annexin V-FITC Apoptosis
Detecion Kit I[(BD/A #); NF-kB 12 b |5 $7T 14(Stress-
geneA 1); Rig-1H 50 [% T A (Abcam A 7]); p44/p42
MAPK(Erk1/2)$T &+ p38HL 4. Phospho-3847T 14
P-AKTHUAR . AKTHUA K Bel-xLPUA(CST A ).

a4 A (BD A F]); B AN BTXA H); 4
i 11 £ 1 (Beckman Coulter/y #]); Real-time PCRAY
(Eppendorf/2 7); % V) fig B br (X (BioTek A m]); 4lizK
X (Millipore 2 w); 151 Hs 2K B #4(Panasonic A il ); {5
A 22 AT RN 98 W BT (Nikon 2y w]); FELVK 3
(Bio-Rad s H]); #EE 85 4t (Tanon A 7] )
1.3 XWHE
1.3.1 @mfedzsc /NilRaw264.7 ERELNIULE 5 10%
POKIT A L5 DMEME; 783 | 5% CO,. 37 °C
(I 2 A R RE TR, IR IR P AR AR+
13.2  Rig-IX BB Raw264. 740 labk g2  Rig-I
SIRNAJG 75 B ¥ I 98 27 B 5 T 18 VL 2 2 A
YRR 70 R B2x10° Raw264. 741 Y, &% T2 mL
Rig-I siRNAJH £ JO0 B 2 B, B 16 emis
FRIL, IR B (polybrene) 2 243K J& 434 pg/mL,
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LR -

DABE s B I I 2% . 24 WG 37 18, 0.25%
R4k, W1 500 r/min 05 min, PBSUEI3IX,
B0 i R TS mL710% FBSHIH fEDMEME; 77 5k
W, 48 hE il i 4 EGFPRH 41 ffd, FH110% FBS
FIDMEM $5 7% 55 8 45 4il fw ik £ 4 300/mL, 45T
6 cmiFFR ML kLG I, Bl diill. 72 h), Phits
SRS 1Y, WG 23 41 Y, K Western blot /57 %5 52
Rig-13R1A, 1% v Rig-IRE R PUER 250K 5 W 2 11— A
SelE 15 2525, LLRig-I RNAKZR 7R, R 41 LA
Control RNAiE 7.

1.3.3 Rig1Z & kRaw264.74mfietkeg iz Kk
250 BB KT I Raw264. 741 I KR i 4k, FHPBSYE %
20K, FH G I3 55 57 5 0 795 40 %85 A 1} 107/mL, K
Sca-TZ& 46 FIpc DNA3. 175 JFUR 51 % pcDNA3. 1-Rig-1
AR S A0 TR A, 350 V, kR )30 ms, H
i1 24 h)o i NG418 % 244K & 4800 pg/mL,
PARARI, T 14, 11400 ug/mLIIG4184k 2L T2
JE, PRER TR, P 5 4 Western blot %S &, 15358 e
(1) BH 2 41 M, 43 53l iy 44 A Raw264.7/pcDNA3. 141 Jf
FIRaw264.7/pcDNA3.1-Rig-141 i .

1.3.4 LPS4 ¥ Raw264.7#4mf Ak LPSAb 3 4 fa:
¥/ FlRaw264.7 B 41 I 441> 109/ mL [ % 52 45
T6 cm¥EFEML g, 113 mL & 10%5 21 L I DMEM
Figte HAS A BELPSHI W 4t i Jf- & 137 °CL 5%
COLIEEFEFE T, TEH8 58 I S ER AR A

1.3.5  mfodg 78— A 3X 7] £ (CCK-8)48 ) 4m e,
¥ KR ERRA R ARaw264.7 LA5x 10*/mL )
B E R T 96FL B A, AL I AT00 pL4H i A
[ 26 4t BB B AL A1 Pl L A I N 56 &= 1R PBSS, LAY /D
BRI R I MR 25 . ANRAE RS FRAE h 159524 h,
BB A B 92 58, MG A AN R FELPS I 15 7R 5L,
3 T 9R24, 48, 72 h, FEHLINA10 pL CCK-8%F
W, BB AR RS TR P E 2.5 he B AR A0 22
71450 nmAL WO E (DY . BFH B S 5L

1.3.6 AX e AenmieA s KN BRI
FERaw264.7 L 1x10%mL ¥ % FE B R0 F-6 emBs 7= LAY,
I3 mLAH A, % B LPSHIIE %) I 41, LPS&
W1 ng/mL, FR4H3 4L, LPSHIE12 hf, Woakan i, i
THVA RIPBSYERR 2K, K 4l ML P 2 24 1} 10%/mL, HY
1 mLAH e 15 mLi U R, 250 xg25.02 10 min,
Bl B35, NN Annexin VPTIAA]100 ul Annexin
V binding buffer, F #5415 min. ] Annexin V

binding bufferyi%, 5Ly i, H100 pL Annexin V
binding buffer# &k, IS pL PIx W15 minj5, k4L 00
400 uL AnnexinV binding buffer, 227 5], HAEIK
b, 1 hPy G (SRS
1.3.7 qPCRAEMMILR Fogkitg  H/hREE
Y bk Raw264.7/pcDNA3.1F1Raw264.7/pcDNA3.1-
Rig-H A T 124U A (1.5% 108741, 164 A EELPS H
B2 h)a, WA, FHTRIZoR MU (RNA, i
ILAMV 2 % s B 1 pglfIRNA % % 5% filicDNA, LA
0.5 uLI*JcDNAAE 4 qPCRI1) 15 4 FIGAPDH &y 1 2,
KHISYBR Green PCR Kithz il A 9C Kl mRNA ) ik
Ko N SAEH: 95 °C 2 mindetE; 95 °C 5 s, 60 °C
20 s, I B40MIEFR, LL95 °C 15's, 60 °C 1 min , 95 °C
15 stE MRS, AMREAREZ3IN G L. DUIER
A - N 22 GAPDHT 3215 5 RIAACr i) {H K A7 12 40
LA FmRNA [ 215 7K
1.3.8 Western bloti ) [H0.25% li--EDTA S 14
W £ 4 i, PBSUE 31K, 4% 55 1x<10°41 g Ji100 pLi¢
S VR ERY L AB 0 N5 T I S 750 ARt T Il 51 570 )
NETN(100 mmol/L NaCl, 6 mmol/L EDTA, 20 mmol/L
Tris-HCI, pH7.5, 0.5% NP40)Z% 1 24 fift 40 B, vkt
30 min, 4 °C F12 000 r/min & 0220 min. H{ L%
BCA: & & 8 0 B, H0A6 & 1 8 B A N O =
6xloading buffer, 100 °CAZ 45 min 5 ik & T K I,
L FE, 10%[1ISDS-PAGE Hi ik 43 5 45 1, HL¥k 45 A5
R B IR 4T 4 = I b, 5 5%2F 5 I PBS 1 1%0
NaN;Fy8 F 20 35 12 h, DN R R i
0% B 1 B, PBSTYE I3 IK, PBSYEIK1IK, 4 K5 min,
TN P8 6 1 AEDRE N ol R — B (1:10 000) 3 3
WEGIF 60 min, PBSTUEMR3 K, PBSYEE 1K, A5
FOddsey XU LLAMBOG AR R G R
1.4 Fitoh

JITAT 1) 5 A B8R FH P B (b v 7 (xeks) >R 46
715, /N Bl L 48 il Bk Control RNAiFIRig-I RNAiLL K
pcDNA3.1#pecDNA3. 1-Rig-1P 41 2 [i] {1 2 5 % ]t
8. P<0.050 75 53, P<0.01 0 = i 3% .

2 HR
2.1 Rig-IEF{Ri# E 4 aY 1858

h I Rig- DR 6] Wk 4 i 384 L 1) 5% 1), K
Th#6) # Rig-I: K VT 2R fl Raw264. 740 il . 45 SR K W,
Control RNAi(Si-ctrl)4H s ' Rig-1) ik /K- W] Wty
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Rig-I RNAI(Si-Rig-D)4H M (1A K H AN [k FE
[FJLPS 1 3 Control RNAiFIRig-I RNAi4f ffl, CCK-8
G WU A IS 240 it 386 5 /K P, R 4 R LPS S B
A AR, Rig-T5E5 BRITCER 40 Mo 335 i 7K 1 B S A
TN R AN M, L Rig-I DR 335 7K P (1) A 1Y 5 T
LPS 5 0 4 1 3§ 5 % 400 1l £ FH (BB, A i —
A R RIg-TAE W 40 i 38 58 b 1R /R L R D v
Rig-13f 3% 15 [IRaw264.741 i (F1C).  [F] FF 1) 77 2%
Ak FE RN K MIIRaw264.7/pcDNA3.141 il FlIRaw264.7/
pcDNA3.1-Rig-I4H il 3 B, Rig-Tn] {2 1 B Wk 40 f (1)
BB, [ ek 55 LPS T 5 Ik 20 1o 55 5 1) 40 o1 4 FH (&)
1D).
2.2 Rig-IEEHNHILPSIESH EMEAT
AR Rig-I{ELPS 5T 1) W 4 i 0 T v (1 1
H, FHLPSAL ¥ Control RNAiFIRig-I RNAi4H i, 7
340 A AR WU AH B 41 i Annexin VR IA KT, 4551
FW], Rig-T RNAIH LT W) B0 m(B2A). 4
W UE W] Rig-I1r ELWg 4 M o b i VR L, IR ()
J7 35 4k FE AT AS Ml Raw264.7/pcDNA3.1 fIRaw264.7/
pcDNA3.1-Rig-Iisk 228 i 4l e, [R)AF % I ik 3K 1)

(A) S92
. c)é\ N @% % @%

Rig-l -

GAPDH | <= e e woee e

B
(B) 16 7 —e— Si-ctrl
14 1
2 —&— Si-Rig-I-1
g 12
g 10 4 —— Si-ctr] LPS
g
8 84  —e—SiRigILPS
2 4
H
2 4
0 . " .
1 2 3 4
Time (d)

S0 H T D (B12B) . LA S B, Rig-IE
PRI LPS 5 3 1) W 4 B i T
23 Rig-IEFRFHLPSIHE S8 E LR pa E
By FRIK

F Wk 20 Mo fELPSiE - 14 B0 1 B W0E, 40 Wb
KB W90 A7, & FSIL-1. 1L-6. TNF-aflIL-
10M, AR FE I LPS 155 Raw264.7/pcDNA3. 1Al
Raw264.7/pcDNA3.1-Rig-141l iy, i i RT-PCR J7 ¥2:Kx
W40 o R FIL-1. IL-6. TNF-aFf1IL-10 mRNA[F]
AT SRR, Rig-IE DAk 2 1K 1) 40 it 3 40 ity
DR 7 ) 23 7K P B8 v, GFLPS AR S 7 o 5, HLx6 3G
R B B RO : (F13) o
2.4 Rig-IEFERFHLPSIESHIAKTHEER (L FA T %
NF-kBi& B B 80E

A PR T EPTI T R 2 AR B 2
WACIE 5 4 I AR, 78 A AMEAE T IR, 4
JH 3 e S PIBK/AKT A M 8 145 2 M s 5
BV IR A2 A2 4B 204, R SIS R, ZELPSI)
R, Evadn T 2. P
Rig-DALPS5 3 (19 B R 40 M S50 . 8 1 F0 40 it PR -

©)
Rig-1
GAPDH
D
( ) 12 4 —e—Control
10 —&—Control LPS
8 —&—Rig-]

——Rig-1 LPS

The proliferation rate
[*)}
1

1 2 3 4

Time (d)
A: Raw264. 741 i £ Rig-1 siRNAJ # /& YL 5, K H Western blot5 5E 44 51 5 [ (Si-Rig-1-1~4) 4l il 1 Rig-11 & 3A; C: Raw264. 741 i L% Rig-IH:
K HIpcDNA3. IR, SR Western blot® & 44~ FL 50 [ (Rig-1-1~4) 40 g P Rig-11¥1 %35 B D: Rig-IEERIYUER AL %34 1 Raw264. 740 il 22 LPS
(10 ng/mL)AIL, 7351 F°1, 2, 3, 4 AN CCK-8 A M E450 nmAE I E LA, LLHS T dA Z AT T 5.
A: after Raw264.7 cells infected with Rig-1 siRNA virus, the expression of Rig-I in Raw264.7 monoclonal cells (Si-Rig-1-1~4) was detected by Western
blot; C: after electroporation was used to transfect Rig-/ gene and pcDNA3.1 vector, the expressions of Rig-1 in Raw264.7 monoclonal cells (Rig-1-1~4)

were detected by Western blot; B,D: Rig-I gene knock-down and overexpression cells were treated with LPS (10 ng/mL), and the proliferation rate was

detected by adding CCK-8 and the absorption was measured in 405 nm. Day 1 was settled as baseline.
E1 Rig-1{2i E 14 p A 1858

Fig.1 Rig-I increased the proliferation of macrphages
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(A) (B)
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0100 10" 10* 10° 010° 10° 10* 10° 0100 10° 10° 10° 0100 10° 10° 10°
10° 10°] 10° 10
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Annexin V Annexin V

90 257 OControl M Rig-I

Kk

g0 OSi-ctrl mSi-Rig- .
70 g 204
60
504 154
40 104 ok
304 *%
20

5_
10
0 ) 0 .

0 20 20

LPS (ng/mL) 0 LPS (ng/mL)
A. B: Rig-BERYTEL Raw264. 741 /It control RNAi(Si-ctrl) fll Rig-I RNAi(Si-Rig-1)5 Rig-Iif % ik Raw264.7/pcDNA3.1(control) fll Raw264.7/
pcDNA3.1-Rig-I(Rig-NANMIZLPS(1 pg/mL)HIE 12 b5, A K IAN P 1%, *+P<0.01, XA L.
A,B: after treated with LPS (1 pg/mL) for 12 h, apoptosis of RNAI(Si-ctrl) and Rig-/ RNAi (Si-Rig-I) or Raw264.7/pcDNA3.1 (control) and Raw264.7/
pcDNA3.1-Rig-I (Rig-I) cells was detected by flow cytometry. **P<0.01 compared with control group.
E2 Rig-IERANFILPSIESHIE AT
Fig.2 Rig-I inhibited the apoptosis of macrophages induced by LPS

Percentage of apoptosis
Percentage of apoptosis

1.4

383
wn

< oControl ~ 12 Dg9ntlr0] o
N o = 2 mkag-
E 201 mRig-1 * -
s g 1.04
=]
g< 15 sk '% < 0.8
LE: 8% e
al
Ené 104 sk s E 06
g 2 0.4
2 s o= S 02
: )
& 0 . ’ ’ 0
0 1 10 20 0 1 1020
LPS (ng/mL) LPS (ng/mL)
0.14+
\j o Control 7 S 16y Control Yy
| poa B o
= 0.12{ mRig-I = 144 mRigl
2 0.104 S
£ g2
25 0.08] 2%
;apd § :C/
£E 0064 gz
2 004 : o %
= 0.0 g
& ol o &
0 1 10 20 0 ! 1020
LPS (ng/mL) LPS (ng/mL)

LPSH#il# Raw264.7/pcDNA3.1(control) fl Raw264.7/pcDNA3.1-Rig-1(Rig-N4I 112 hJ7 , ¥ IL-1. IL-6. TNF-afi1IL-10 mRNA [{) 31k K.
#P<0.05, **P<0.01, 5% HZAAH L
The relative expressions of IL-1, IL-6, TNF-o: and IL-10 mRNA were determined by qPCR in Raw264.7/pcDNA3.1 (control) and Raw264.7/pcDNA3.1-
Rig-I (Rig-I) cells after LPS treatment for 12 h. *P<0.05, **P<0.01 compared with control group.
B3 Rig-HEHLPSIESMME FHIFRIX
Fig.3 Rig-I increased the expression of cytokines induced by LPS
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A. B: Western blot4) A LPS(20 ng/mL)Ab#AN[A] I 8] Ji7 control RNAi(Si-ctrl)Fll Rig-I RNAi(Si-Rig-1)LA & Raw264.7/pcDNA3.1(control)Fl
Raw264.7/pcDNA3.1-Rig-I(Rig-N4f s & £ 11 *P TLRA(E 530 B% A 1R B IR /K- o
A,B: cell signaling of TLR4 in Rig-/ knock-down (control RNAi and Rig-/ RNAI) and overexpression (Raw264.7/pcDNA3.1 and Raw264.7/pcDNA3.1-
Rig-I) cells were detected by Western blot with induction by LPS (20 ng/mL) for indicated time.

El4 Rig-lATILPSIESHIERHAIETE . JH T AZHAEE FHIRM

Fig.4 Rig-I regulated proliferation, apoptosis and cytokines secretion in LPS-induced macrophages

I3 WAL= e WL, 18 I LPSH JRig-I RNAI
Raw264.741 Jit, JT]Western bloths il PI3K/AKTIH)
&AL KT (El4A) . 45 R B, 7ERig-TT B 40 Jifd v,
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ik, 45 RIS, P-p38H R 1k /K ~F- 18 51k L X NF-«xB1/
pSOFIBel-xL K & /K~ W] W T vae R 1 07 v
A FipcDNA3. 1 FflpecDNA3.1/Rig-Tidk % ik [ 40 1, [
FEI &5 FUE ], 751 R IA [ Raw264. 740 iy B R 1k
fFJAKT. P-p38. NF-«kB1/p50HIBcl-xL ¥ i 1 & &
1 5 (4B, LPSil i ¥ S TLRAFN T ¥ [ AKT LA
J NF-kB1/p50, (i ik F 05 20 Hf 43 1 K50t 1 4 i IR 1,
FLFEIL-1. IL-6. TNF-ofIIL-10M4, 33X 465256 3k 1,
Rig-Till i PG PISK/AK TS 538 I & F P 1 4E H
RV E A0 M 1 26 A7, [R]85 T 57 2R FINF-xB1/
pSOfIIA, M2 HLPSE S k4N 41 pa I8 7 1)

3 Wi

TERR P RGN, 15 M TLRs Alhelicase
R B DA HR s B A A B ) S Ui H A, K
()i 5T 3 B, helicase 2% I [ Rig-Tn] BA iR il #h 5 (1)

RNA, Ji S50 85 R IR G e S Wil b my DU i 115
GTPIf 2 5 2 1F 4 Wk 40 B (1) i kA E L 2 5 bdn i
G g5 NI AT SCHRARGE, R 22 KB ) 40
BE 1873 (LPS) 7 S8 R SO AA 50 A% B v 40 i 3R 8 e
TLRA T, A2 7 A8 K f 1R 40 1 DA -, HIR A 4
PR GL0T ER A Ji AE RAR A e R G v R
YEH, fHRig-D0 EL W40 i (1 G5 . 8 T2 A4 i el -1
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