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HBx gene accelerates cell proliferation and enhances inflammatory factors

expression through ERK1/2 signaling pathway
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[ Abstract | Objective To investigate the effects of HBx gene on hepatocyte cycle and immune
system in vivo based on self-developed mouse model with stable expression of HBx gene. Methods Lentivirus
carrying HBx gene were used to infect liver precursor cells 14—-19. Then the modified liver precursor cells
were injected into the portal vein of mice to construct the model. The model was identified with qRT-PCR,
Western blot assay and immunohistochemistry. In 180 d after the model establishment, the mRNA and protein
levels of cell cycle regulators CDK4 and Cyclin D1, TNF-a and IL-10 in the liver tissue were detected. While
the protein levels of the proteins in the ERK1/2 and MEK1/2 signalling pathways were also measured. HE
staining was used to observe the pathological changes in the liver tissue. Results The mouse model with
stable expression of HBx gene was successfully constructed. Compared with the mice of normal saline group

and the EGFP-14-19 group, in the mice in 180 d after the model establishment, HBx significantly

[E£mE] EEASBEILE RWH( 81071770)
[@EE1EE] B #,E-mail; 100733@ cqmu. edu. cn



http ://aammt. tmmu. edu. cn

B PR RAE2AR, 2020,42(8) 791

up-regulated the mRNA (P<0.01) and protein levels of CDK4, Cyclin D1 and TNF-a, but down-regulated
the expression of IL-10 at both levels (P<0.05). HBx significantly activated ERK1/2 signalling pathway.

After the administration of ERK1/2 signal pathway inhibitor U0126, the mRNA and protein expression of

CDK4, Cyclin D1, and TNF-a was significantly down-regulated in the experimental group than the control
group (P<0.05), but the mRNA and protein levels of IL-10 were in an opposite trend ( P<0.01). HE
staining showed that the liver tissue had obvious pathological changes in the mouse model. Conclusion HBx

accelerates cell proliferation and induces liver inflammation by activating ERK1/2 signaling pathway.
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Ji % I 40 985 ( hepatocellular carcinoma, HCC)
o A FURRAE AR 1 13% o Horh AR 2R %
Y 7% ( hepatitis B virus, HBV ) J&YLAJ58R 7 HCC &4 &
JERFEEN KD . ZRAFRHEE X (hepatitis B virus
X, HBx) fii 3+ HBV B 2H 52 ~ 148 Z HLfR v 5., 7
Yrie—HMUNR TR, 2 5 T HBV MG 1 &
Ae KRR o HBx Y45 40 ] 40 R M I R T AR
R R AN IR 5% S AR, JF R SE DR AR 1 7 A
SN, HBV fERE S AFIEAAE | T I 908 35 552 i
AL AN HCC Ay £ B IR o (HZ b A AL 240 A Bl
BHYEZE . T AH 40 M ( hepatic progenitor cells, HPCs) J&
— T ELA 1 JH 2 L R A 400 A ) R0 RE BT 4
S AW, fE HBx FI# i 5 75 % B1 Hh e
AR HPCs A7 LA A2 HCC 0" 3 3k Ay 5 0 S
— T AN , R HOA X SN i R AR SR A
R R IR IR, DL RAT R A Ji BT s 114 25 IR A KK
T O FRATHE HBx A 7 R 40 A 4R A T
FUIR o AN FE R TS 0 B 4 Sy Ay i 2 5 HBx
R TR A 2, 30 Ao JE D ik i 5 5 XA e sl o A
T RN AE AR b i8¢ HBx 7E/NEAR DY 180 d J5 X
NN TIPS By i S R R R G S R BN
ST A8 S RE SOE , FF IR FE VR LE RO AILAR] , Ay 88 10
LW G TR IR
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1.1 ##

LT g ZF/NR AT 14-19 dy & E
2R 1 R ST O B KM /N ROk B
PREERIR 2S5 sl v L AR FRAE S W v o0 Te ke 3R
JEAA (specific pathogen free, SPF) 235353

1.1.2  FZE) DMEM S 3550 F HyClone 2%
F] s FBS G4 135 W T CELL BOX /23 F]; DAB & {3,

B AL S-P i G W B AL st A e A W] s BCA 2R
A 790 6 I F 35 5 K28 D HBx Hii iR I 26 [
Abcam 24 H] s NS4k GAPDH Wy T4t 5 1 8 4R 4 w5
ERK1/2., Phosphy-ERK1/2 ( p-ERK1/2 ). MEK1/2,
Phosphy-MEK1/2 ( p-MEK1/2) g F Cell Signaling
Technology 723 wl; it f§ #3 %3 g T BD 2 w]; CDK4,
CyclinD1, TNF-o, IL-10 HT4R08 T 05 AW RHA BR
o] P50 U0126 g F MedChemExpress 23 &) 3 — L
T BioWorld 23] ; 44 RNA 2 BURH &0 Tt 50 b
iR AE PR RS W) 5 Taq-PCR 52 324 571 6 0 S5
I 2% 56 58 ik ) & SYBRXPremix Ex Taq' W T TaKa-
Ra A W] ; ECL 24T Advansta 4 A] o

1.2 %7k

1.2.1 14-19 #4i}u3%35 5 EGFP-14-19 HBx-EGFP-14-
19 MR EE  BRAERY 14-19 IS I8, 5557
TEE A 10% ~15% 54 M35 9 DMEM &b 77 201 &
T 5%C0, 37 CHi g 464, HIBR %N Vg EcoR 1
M BamH 1 X5 HBx 1) SR A B AR ST VT, A1) T
PCR 4" 4% HBx KLPH], BrAsa e e r Uk 3 i, R T, 3%
L% 25 1A pLenti-CMV-HA-3FLAG-PGK-EGFP-F2A-
Puro FIFE A - Be DA 1 :3 3047 7% 32, #4 8 Jio ki pLenti-
CMV-HBVgp3-3FLAG-PGK-EGFP-F2A-Puro , Fi- 5tk 45
RAFIY 14-19 A 4% 5 T3 /FL3F T 24 LA, 17 20 Hd
W RE 5 0 S DA B AR FIAL 2 1 Bk, il EGFP
ERIA R, FRo O RIAHHEIR 90% 5, INAER 75 R
(1 pg/mL) AR 2238 M AN MMk , E LL T % 4 J8 )5
AT H A SE PRI

1.2.2 FARRREFLASANN  HESRN EG-
FP-14-19 4HffuF1 HBx-EGFP-14-19 4 My M\ 855 35 |
b, BT 200 L (1) PBS HfE AT, #% 60 H KM /N
I3 3 A A R KA (15 H) (EGFP-14-19 44 (15 H)
F1 HBx-EGFP-14-19 41 (30 H) . /NEILER AL 24 h
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JE BRI [0 , $15€ TAT 2 em A H) H B ER /N
#IK B 200 L A= BEEE 7K, EGFP-14-19 F1 HBx-EGFP-
14-19 2 B IF I (5x 10° 4il i 7% F 200 pL PBS #1)
I3 NS /N BT T8k, 58 4 0k il 5 485 45 H
/DRI IS AR A ARG 3 d BUIWEE ., ARG
180 d ¥4 A £k /K 41 \EGFP-14-19 4143 /N BLA HBx-
EGFP-14-19 2 it ahHy 15 H/N R AT 2 SR FEAL
BB —FR o0 R A T WA, — BB R AE 10%
IR Sy AR, [ B R ) 15 ) HBx-EGFP-14-19
INELBEALES 43 8 3 4 HBx-EGFP-14-19 £E Bl L /K 20 |
HBx-EGFP-14-19-U0126 ¥ 5| 41 #1 HBx-EGFP-14-19-
U0126 41, R H U0126( 10. 5 mg/kg) HfT
(2% DMSO,40% & 2, — 1 300, 5% i ki - 80,
S3%AEFERIK) R TR ESEH 11 d, feJe 1 Ik
SEFRES T 24 h J5 /N B2 SR BT, OO I 2H 21 DL il
Ja BT

1.2.3 SR G f 5 (gRT-PCR) PR
H/NEEY A RNA 5, 4% B  SRisR & B 1 s/
1 000 ng RNA %% 5 5 20 WL cDNA, B¢ 10 f3548
SYBR Premix Ex Taq i (TaKaRa) 3 ik R & 17
R, A A SRR S B0 F , 2L GAPDH fE
HMNZ,TE CFX Manger #0245 ( Bio-Rad ) T i % 5
LRRNBRE, SR A 27°% sk b A7 M0 35 R 258 407
AR 3 ANE AL, LI ER 3 IR 5IFEA LR 1,

%1 qRT-PCR 3|#157)
519751

EUE 5'-TGACCTCAACTACATGGTCTACA-3'
T 5'-CTTCCCATTCTCGGCCTTG-3’
i 5'- CTCTCTTTACGCGGACTCCC -3
TUE 5'- CTCAAGGTCGGTCGTTGACA -3’
i 5'- TCAGCACAGTTCGTGAGGTG-3’
TUiE 5'-TCCATCAGCCGTACAACATTG-3’
i 5'-GCGTACCCTGACACCAATCTC-3’
TUE 5'- ACTTGAAGTAAGATACGGAGGGC-3’
i 5'- GCTCTTACTGACTGGCATGA -3’
TUE 5'- CTGGGAAGTGGGTGCAGTTAT-3’
i 5'-ATGGGGGGCTTCCAGAACTCC-3'
T 5'-CTTGGTGGTTTGTGAGTGTGAGGGT-3’

B R BRKE

GAPDH(85 bp)

HBx( 171 bp)

CDK4(76 bp)

CyclinD1(94 bp)

TL-10( 74 bp)

TNF-a( 193 bp)

1.2.4 Western blot 3245 % i PMSF .RIPA % fi#
2 W R RN AR 0 R T ) 79) ( PMSE = RIPA = 3l 1% g 41
il =1:100:2) $EEARAF 0 FFIE S E E , ] BCA
Ao IR 2 5 2 R R . b B R - R Y M
Mt BE I (SDS-PAGE ) Hi Yk 73 85 B AR, 28 )5 Al TR

U E OB ENE L PVDF 6 1, F 5% IR
WHHESIR T E R 2 ho AR5 F1 IXTBST PefiE 3 R &
W15 min, —HTEF 4 Cib i, SR 1XTBST Pk
B TE AR = PUE 2 he YRR, B2, 0T k.
1.2.5 HE v CHALWY) HE T 55 CRHAE
HbE 2 b A 2R RS AR R 30 min KU i
AHEFE R 100% .95% 80% .75 % 1309 K gk 4746 B /K
&, IIAN KW e 50 o, 2ok b o B8R, A
K PPE 1 h, BTyt 2~3 min, Ao B R BE TR i K
4% 5 min, “HFE R IR E AL B, 20 b LR
FE.
1.2.6 fpigigifby  BALWIRE T 55 CHY
BERE LS 2 b A R A0 2 30 min, )
FAHEE A 100% ,95% 80% [ 75% () A% H i 47 4
JEKAK 95 C AR RR AN P AL 3 15 min FFHAH)
FEEMR . FIH 3% H,0, KGN EM S AR, 2
A R EH] 15 min J5,PBS YR A, 4 C—HilF o
o WHYIR & T 37 $R K 1 &2 1 30 min, & i
TR I AR AR IO A B R R TAEMRAL I 15 min, —
PUEWRBF 15 min, PBS %) 7, DAB AR 4 4
EFRY) 15 ~30 s J5 4 TARMR UG 2400 SO, T3 AR K
1% 30 s J5 I K DR UL R, BB B U B RS i K, —
B R e B A, R, A BT ER (R B .
1.3 %it o

R SPSS 21. 0 Zeit it . LA xxs £oR, R
FHPRI R T7 225007, AL LR FH LSD K56, K6
JKHE . a=0.05,

2 HR

2.1 HBx-EGFP-14-19 #gjf HBx ¢4 % &2

R T RIAEE Gk R F D0 A BE X 4 A A A
G o NS Je g R A 1 14-19 A MITE 2 3 T
LGB TA) o IHh, qRT-PCR S22 B
5 14-19 40 F1 EGFP-14-19 40 ffifH k. , HBx-EGFP-14-
19 #iiffgrh HBx ) mRNA 5334 (& 1B,P<0.01) , West-
ern blot Z5 541 % 7~ HBx 2K [47F HBx-EGFP-14-19 4l Jifl
HE Rk (K 1C)
2.2 RAFLAL P HBx 692

A1 VS HBx 75/ BURF & 5 I As e Rk, #l
FI qRT-PCR Western blot Fl4 3% 41 A4 il /) BRUFFHE
HBx (56 MR Ko g5 BoR, 54 BEL K 41 Al
EGFP-14-19 41 [t %¢ , HBx-EGFP-14-19 41 HBx ) mRNA
Bi#%35 (E 2A,P<0.01) , HBx % 4 H 7 HBx-EGFP-
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14-19 255 (& 2B) o e gse ARG D I 7 A B3 7K
201 EGFP-14-19 ZH JCPHPE YL (4, HBx-EGFP-14-19 41/)N
SUHZH AR AN 20 o 4 2 A e 5, (18] 2€) , 3R 9]
HBx % [47E HBx-EGFP-14-19 41/NGUF 4L 1 3535
2.3 HBx x/s & 20 f g 5 69 4 A

qRT-PCR il 77 % 8.7 , 5 45 PR K 41 Fi EGFP-
14-19 41 #fl ., HBx-EGFP-14-19 41 CDK4 F1 CyclinD1
FEKEEETHE (E 3A.B,P<0.01), Western blot
5 qRT-PCR 25 R —Z (& 3E) . W] HBx f& i JiF- 4
JRIHE 5E

EGFP-14-19

HBx-EGFP-14-19

3.0

a
2.51

2.01

1.5+

0.015T

0.0104

0.0054

0.015-

1

HBx mRNA FX} ki

2 3
15 B

2.4 HBx sty SR X 5 09 42 BEAE )

qRT-PCR 5L 7, 54 H#ER/K 4 Fil EGFP-14-19
20 %, HBx-EGFP-14-19 21 TL-10 A /K0 B T &%
(Bl 3C,P<0.05), TNF-a Kk /KF-H] 2 EF (&l 3D,
P<0.01), Western blot £l 45 % 5 qRT-PCR 4t 5 —
FCE4A) o TR HE Yefa R, 54 38R K4l % EGFP-
14-19 4 [t , HBx-EGFP-14-19 21 JFIE 045 X #5522 k2
YA , B S R S S A K b, LB B IR
Yo B4y 7 K i = ARBREE AR A W RE LR
(E14D),

A

151
i
S|

1 2 3 107
I
=
1

HH 0.5
B
[aa}
e

1 2 3
215 C

1:14-19 %@ 20 ;2 . EGFP-14-19 % f.48 ;3 : HBx-EGFP-14-19 % fL40 ;a: P<0. 01,15 14-19 4m fo 40 EGFP-14-19 4
JAPbE; ALk B 4G & 5 R % G EGFP 49 & ik (x200) ; B: qRT-PCR #7774 48 B2 ¥ HBx 4§ mRNA
%k ;C. Western blot 4 AT 47 4k 2m it HBx B & & ik B ¥ 2 % 547

1 HBx-EGFP-14-19 ZHfirh HBx fJ&i&
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FFAE 4w i+ HBx 49 mRNA %A 7K-F ; B: Western blot #-| AF J 28 it 7 HBx 64 % & £ 3K B ¥ & 5 4547 C: % 7% LB 4L WL AT

BEZA 2 % HBx 497 & && (S-Px200) Z &4 k7. HBx 49 &k

2 i HBx 180 d /5/MRATAEZA 4 & HBx IR IE
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4 1 .
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E 1 2 3
415

CyclinD1 &5 FUAHRS Ik

1.57

1.0

TNF-a mRNA FHXf 5

@D

2 3
2151 ¥

1.4 22 K4, 2. EGFP-14-19 28; 3.HBx-EGFP-14-19 48; a: P<0.05, b: P<0.01,5 4 22 3 5K 20 EGFP-14-19 201tz ;
A B:qRT-PCR A s SR 28 16 CDK4 fa CyclinD1 # 4% 3 7k F 5 C~ D qRT-PCR 35400 s S B 2 6 1L-10 Ao
TNF-o #) % £ /K- ;E~F: Western blot 4] s AT ME 48 j2 F CDK4 #= CyclinD1 #9%& & Rk KT R F £ 2047

B 3 HBx /s 5R AT A2 B 1 58 A 52 0l
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2.0- 2.5 A
1 iz
1 2 3 gfé 154 ﬁ e
Z 1.0 b =
TNF-a(25x10°)— | st e s | ot o
e — — 5 HH HE{ .U+
GAPDH(35x10°)— 3 3
X v :
— zZ
= =
A

1 2 3
(42x10°)—
(44x10°)—

- = ! |p-ERK1/2

(42x10°)— |
(44x10°)—

(45x10°)—

(35x10)— | GAPDH

EGFP-14-19 ?E

2 2
15 415

HBx-EGFP-14-19 4

14 28 3 K402, EGFP-14-19 48,3 :HBx-EGFP-14-19 48 a:P<0.05,b: P<0. 01,15 4 2 # 5k 48 EGFP-14-19 £ 3b4%; A B qRT-
PCR &4 s RIF Bk 28 i 7 CDK4 A= CyclinD1 89 4 X 7K -F; A~ C; Western blot 4] /s R AT Ak 28 iz ¥ 11-10 F= TNF-o 89 &
G ERERFEZF oD S E AL HBx 2 D RAT SR F T AL L &5k T8 S M am oK Ab, IR Ak 3, 36
52 E KM A HA T ;E Western blot # F- ik 2w e MEK1/2 ERK1/2 %% & & ik B BB ALK P

4 HBx /)7 R AT BE A AE 28 1 E F B 2200

2.5 HBx af/s S 40 8038 78 A= K g 69 42 3% AR AR B
F ERK1/2 12 5@ 3809 7%

7RG HBx i 4t R 3 58 Je & PE R 73R8 1Y
S FALH], K ERK1/2 1 MEK1/2 (%) % BR 1k 7K SF o
5P £L K 41 F EGFP-14-19 4 F %%, HBx-EGFP-14-
19 4H By fk ERK1/2( p-ERK1/2, Thr202/Tyr204 ) Fi
Wila ik MEK1/2 ( p-MEK1/2,Ser217/221) 7K i & 7t
B 4E) o I 10 i A8 A, 4% 41 &L ERK1/2
(t-ERK1/2) 1 34 MEK1/2 (t-MEK1/2) 2 [ 7K - 24 5%
TGt B L (E 4E) o T #F—0F5¢ HBx if5 31
4 L SO A0 R AR 240 L R KPR A AL A AR T
TR ERK1/2 {5538 B P30 , >R FH =3l ATP 554+
P MEK1/2 #4151 U0126 4bFH HBx-EGFP-14-19 244 R

J5 180 d /IR, FH U0126 #551) &b B HBx-EGFP-14-19
INEE R X IR, &I U0126 AbFE4] p-ERK1/2 Fl p-
MEK1/2 (325 7KF- B W B#AIG (18] SA) . gRT-PCR 45
%, 5 HBx-EGFP-14-19 4= F £ 7k 2 fil HBx-EG-
FP-14-19-U0126 ¥ 7] 41 HL %4, HBx-EGFP-14-19-U0126
21 1L-10 F35 /K F 2 2% I F+ (& 5D, P<0.01) , TNF-«
SRS B & (B 5D, P<0.05) , Western blot £
%k 5 qRT-PCR 45 % — % (|8 5B), HBx-EGFP-
14-19-U0126 41 CyclinD1 1 CDK4 [ mRNA F175 (4
K22 R (K 5C.D, P<0.01,P<0.05), 58]
HBx 38 1+ 5 Jd ERK1/2 {5538 B4 St M 38 5 )
JHWE 9 AE o
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1 2 3 o 7
sl & K3 = L S
44x10°— p-ERK1/2 jfyi ; %é .
x10 [ - — | 12 3 = = 151
A1 0F> | . - — : t-ERK1/2 - _’% z
IL-10Q1x107— | S—_— — = o o b
L J [ IRTCHRRI N g - e o .
) i = 0.5
45x10°> --- -ERK1/2 CAPDH(SSX]O*’)HQ -—as | - =
0 0
35X10‘H‘--.]GAPDH A 12 3 12 3
451 215 B
2.0 2.0
. i)
:jz X
3 X 1.5
1 2 3 ® E
7 =
CDK4(34x10%—| ‘ o= z I 104 b
= a0 45
Cyelind1(35x10°)— | (D W - {j{ 2
- = = 054
GAPDH(35x10")— | (. (D - g ES
&)
(E
1 2 3 ¢
215 215
4 2.0- i 2. 15
. 4 il
i b iy ) Liﬂ
w34 1.5 = i
= o m = 104
= o -~ =
= = 10 =<
= 2- = 1.0 o b z
z = = 1.0 =
£ E z & 5
s 3 05 E 2
i = < 0.51 =
- 4 4 g b
Y 0 S o S od
1 2 3 12 3 1 2 3
i 4151 151 4151 D

1:HBx-EGFP-14-19 4 22 3 7k 28 ;2 : HBx-EGFP-14-19-U0126 % 7 48 ;3 : HBx-EGFP-14-19-U0126 41 ;a:P<0.05,b:P<0.01, 5

HBx-EGFP-14-19 4 22 ¥ /K 26 HBx-EGFP-14-19-U0126

) 20 36 %% ; A Western blot 4 @] £ F /s R U0126 j& FF 20 4%

MEK1/2 . ERK1/2 %% & % & R BB K T ;B Western blot #4250~ R, U0126 & AF MR 4% P [L-10  TNF-o & & & ik &
* % %547 ;C: Western blot Fo25F ) &, U0126 J& AF k2822 F CDK4  CyclinD1 % & & & & ¥ % % 5#7;D . qRT-PCR 4]
Fv R, U0126 & A48 22 % T1L-10 TNF-o ,CDK4 CyclinD1 #4 %% 55 K -F

&5

RIN §

£ HBV JEH 2 v, HBx J& HBV &2 gy B
MICHE, O THRST HBx /R, JRATE ety it 74k
HBx P2, i 1E 5 T 40 5 55 9 40 i 2 A 53
UANEE T E = L T N ENE RSP P S E AR
F, TN BERS T S hE I s a1 & .
2R I AE A5 R FR A IFSE , A3 T4 ' (i3]
FgE Y i DR TR AT A X R A A OE
LA T O, TR TP A T A A 4
SRR BB BE RN BRUBE TR AH L, AR A 98 4 2 1) /)N BB

457 HBx-EGFP-14-19 H/NR45F U0126 SbIE 553 /In 55 4 A 48 58 0 FF BIE 28 i B 25 0

TURAT HEATHE DR 7K b i i3t [ -4 A 56 38 1) e &%
4, BE A AF AU A AR A5 T HBY R38Rk
Je HBx T AR A BR5E, PRI , AN BIF 5 b At A A 2 ] LA
S U T RIE HBx fER N 1R

2906 S0 8142 400 U 4 SR FD DNA 5003 48 52 D % 4%
B FIRRAE 5 B0 1 SO A TR I 5
B, HBx n] LA 1 Akt/mTOR {55 858 40 g 44 - 01
A0 0 1P o ARG R A/ B Y HBx
AL B AR 913§ CDK4 | CyclinD1 )35 7KF-
F W] HBx 7/ SRR P9 R] R 1o 57 5 98 42 JT U 240 i S
Y, 3 OE T A A I AL A B A E AL
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FERAENRRZ —,

PR SO SR AE IR 1 R A R R R i
FERYVERT LT R 4 A L 2 1 40 A L 9 1k 4 A
DA R A A1 i R AR 40 i 2 . TNF-ac £l 48 9 40 M
FEAE I g AR G AR A K M R AR
FIU L BEST I, ] TNF-o (3635 1 BGE R F 6
SIS P A AR , ZE LR ST 2 S Bk AE T L ASHIT
FEER TR, HBx 0l DL B g & 7 TNF-a 3R,
[7i] B ARG 48 S 30701 PR 7 TL-10 f 263k, 5132 /s BT IE
AR o SRR B4 T 95 IR B v, 25 AN
T R 2 JER G 1 200 B, AT fiph & SR 36 9 REPE 95 , 1 T
B A A L A BFSE R N ) /E HBx 180 d /)
B 2E 2 1 B0 A 8 200 BRI 10, 7K ek TR JE AR e i 4
P K A BREEAS 168 HBx & 238 T 41 i AS ]
WA . B HBx ] G o 42 28 T I0E R AE 2 T
JEA 3k AR AR o

ARG S T AE I A A A HBx il i 50
i ERK1/2 {553 % 2 5 40 i J& 390 5 I A0 4R A 1) 3
o BEFERB] ERKL/2 5 5 % 70 09 & AE ik
B EEERNY . 4k, RAS/RAF/MEK/ERK
55 5% 5 3 42 A6 98 A 3R 97 BIF 98 v Bk 2 H B
ERK1/2 3 B4 il 77 U0126 3 o FRAR IR & AR &
FEA R POEAER . BrRLE ] ERKL/2 55
I I M AT RE S I SR XTI g R R T I A AR
A= Y R B el o AT — 2B R 9T HBx A4
49 A 10 2 80 7 AR S 0 A AR ) B Ay ST R PR I
Pt MU 02 B O 1k R T 25 W 0 R I T B
s
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