B EESR 2007,38(5):506~512

Acta Veterinaria et Zootechnica Sinica

B THEEEFBEGRRNSWRIELERGE

Wewm e, B B ER P IR EAR TR L RARE L BRI

(R ARl A TG B B 22 e Sh Wi 2 & . I 430070)

M OE: BT AAERES WA TR LRGSR SRS L p-T 48 R B2 Ik EE H (mPolFNR) 4 A
P BE — KN FF B 27 42 048 pPICOK , 4 2 Al 73 6 80 o 4 32 3% 34 pPICOK-mPolFNB, ¥ LA Sal | £kt 4k pPICIK-
mPoIFNB 46277 2 (LiCD , S #E ik DNA (ssDNA) 5 4 A B o8 B B T Ak GS115, % 4k 7 28 MD - i i 16 Fil
PCR %7€ J5 3R 15 BHPEE M, 2 S R BE G418 Tk B 248 DLk, DL 1o W ELEE S 4 d, SDS-PAGE il Western
blot # il £5 R 2 B . KWK 22 ka F1 26 ku IR-G W . 7E GS115 H W R0 80 mg/L, 43 W BLEH A
29.4%~30.8% , R - TP R IL KA L IRBER: ARG T R W RIE, WRE=YHATEAS T LI, A
T B} T 2R 35 (9 28 TR (pH2) , X (56 °CH B 4r HUS% , IF BE B FR R B0 g-T I B H i h A A 5408 Tk
FPUARL . LA M A5 0 1 1 (CPEso ) W 5 T R H00 3 16 14 . 76 MDBK (4R B 4l 2O i R X 0% p- TR W
B VSV IIEPEE B 2. 0X10° U/mg; & H BFEEE F 75 IBRS-2 48 M v (¥ 188 58 o A WY b 0 300 4 T

KR : - TINER  BEAREERE ;23 KK DU B 106 14 5 11 B 32 05 25

FE S %ES:S852. 4 MXEEARIRAD: A XERS: 0366-6964(2007)05-0506-07

Secreting Expression of Porcine Interferon-f in Pichia pastoris

and Its Antiviral Activity
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Abstract: To highly express secreted porcine interferon-g (rPolFNR), the signal peptide was ex-
cised from the porcine interferon-8 gene and the mature gene (mPolFNB) was cloned into the
yeast-Escherichia shuttle vector pPICI9K to construct secreting recombinant expressing plasmid of
pPICIK-mPoIFNB. The pPICIK-mPolFNB was linearized by Sal I and co-transformed with ssD-
NA into Pichia pastoris cells GS115 with LiCl. The GS115 was defective with histidine (His).
The transformants were selected with MD culture plate and identified by PCR. And then, the
multicopy recombinant Pichia pastoris strain was selected by G418 resistance. The selected
strain could specifically secret 22 ku and 26 ku mPolFNR proteins which were demonstrated by
SDS-PAGE and Western blot. The mPolFNR proteins were about 29. 4 %-30. 8% of total secreted
proteins and the concentration was about 80 mg/L.. The results of physicochemical property of
the secreted protein indicated that the recombinant protein was insensitive to acid (pH2), partly
sensitive to heat (56 “C), and the antiviral activity could be neutralized by anti-PolFNB serum but
not by anti-PolFNYy serum. The antiviral activity of rPolFNB was tested by CPE;, method. The
results showed that the rPoIFNB was of high antiviral activity, which was 2. 0X10° U/mg against
VSV in MDBK cells. The rPolFNg could suppress propagation of FMDV in IBRS-2 cells.
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T # & (Interferon, IFN) & —K B A Pk 5.
BRI VR A0 M AR KR G 5 D) BE 0 A R L AR
T 7= A 20 B TR S R4y F 45 R RS T 4 A
3FRZRAL. (1) AR T Z (IFN-o) 5 (2) £F 4E B} 4
LT HE2 (TIFN-R) 5 (3) H 3800 (9 T 41 M Al NK 4 il
FPER SRR T PR (IFN-» . WAT IR IS
HEAFE KLUk, — Z 5T 98 2 i 57 & sk 2h i H
TR o

XA R TR AN A T 1992 4E, Ar-
tursson 1 A FE AL SCE TR P4 204 3 THE &R At
L5 23 3 TR ILE AT NS F . (LU
VLRI A e TR S R4, & 2 000 2 thiE
R TE (PRV) 09 4 bk T 4t Ji AL Be ™ 4 1 70+
8 TR mRNA, FKET 2000 FaERHE g+
RN FHEETRUEL B THEER LK
561 bp, M4t 186 N2 FEM AT A E A, H & 21
ANGEIETR 1015 5 IR A 165 AL TR 1 A £ Ik,
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ZRFEAEFTIE T, SRR R G AR R R R R
KW —FRERG, CEN S KR BEEAREIR
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Western blot 4387 1 {2 1 Jg A8 410 i 38 36 49 #7 , 45 1
F W E A1 56 R BE A BT M R LA BRI U RS
PRI R4 MDBK 4l jigfik bt VSV 5t L a8 mT
547 IBRS-2 40 Jf $i8 40 10 B 9% 9% 3% (FMDV) By I
i TR 4 - T4 3 A 10— 25 A0 5 A I DK 02 H 25
TS,
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1.1 JREFNE K

pcDNA3. 1-PolFNB Jit ki &% A % p T #h £
(GenBank: AY687281) &K K Bt, AR E - 17,
pPICIK (9. 3 kb) #MA N o BT )5 o+, [F B H
7 Amp Fl Kan BCE BT M 0 B BE — KM FF 08 29 482

ki, BROREERE B bR GS115/His ' K H B8 B £F %
IKFAR pPICIK #1 H Invitrogen A A,
1.2 H.FE

4= 41 il (MDBK) & %% 5 40 i (IBRS-2) 1 H
B 2 A WA T, KM DR EE (VSV) Al
H B 8 (FMDV) B A S R FE. VSV 1Y TCID;,
10775 /mL, FMDV [#] TCID;, oA 107 %% /mlL,
1.3 AHik#H

2 Fh BRI M N VI, T4 DNA GE 6. DNA
Marker ¥ 5 TaKaRa (K i%) A 8 7= ; Tag DNA
REB B Promega /A Al ; ANTPs, DNA i3 [1] i
e S B w22 S /NSRS o A S I NS S )
OXID 23 & /= flv; YNB W H Difco 24 Al ; fi ok
DNA (ssDNA) & GIBCOL 2 & 7= & 5 D-7 2 4
LiClWH BT A TRARAR, B2
4000 A b I AR v RE A T s BROR 2o 4R Ak ) il
FRIC 2P0 % 1gG T Sigma A,
1.4 BPTHREAAEAEANLRRE

MR 2E 2 © o B 3 (9 45 1L 08 p-T 4 R 7
FT A H AR P 8 W A R s k. ]
¥ P..5 - TTTGAATTCATGAGCTATGATGTG-
3'.& A EcoR T s RS P 5 - TTTGCG-
GCCGCTCAGTTCCGGAGGTA-3", &% A Not T i
. Ll pcDNAS3. 1-PolFNR A #if i#f 17 PCR, § 3
HELLAE B T 2 A K ZE ] mPolFNB, PCR & M
%95 °C 5 min; 94 °C 30 5,56 C 30 5,72 C 30
$+30 MEH ;72 °C 10 min, PCR =#H 1% BilE
WEEERC VK, YIH B B (29 498 bp) , FELL DNA
PR [ 370 8 Tl i
1.5 BEBFHREARHA pPICOK-mPoIFNp B &
nim

PCR [H1F= 914 ) Fl EcoR T #1 Not T XU )
J&i B H B BE (mPoIFNR) , - 55 7] 4 XU U] [nl
Wiy 28 88 UKL pPICOK 7 16 °C ¥ &, ¥ ik
DH5 o PR SR EUIRL, 47 PCR SR 1) % 7 A1
FE, 8 3R A5 B P R 41 R R iy &4 8 pPICIK-
mPolFNB, B 5 ~ 10 pg pPICIK-mPoIFNR, H
Sal 1 BEYT, B Pk I 9. 8 kb FBEL B —20 C & H,
1.6 BEEMEMNELSHEEEHETFHIGE

2:#8 Easy Select™ Pichia Expression Kit In-
troduction Mannual FJUE8H, FH 0. 1 mol/L #J LiCl

4
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SRR QR RE B AR GS115 & i Z S 4 f &
S ML pPICIK-mPoIFNB R & . 78 50 % PEG
5 2 mg/mL ssDNA 4B T, i 42 C ks
b B G T His B9 MD SFEAR, 28 ~30 ‘CHEFE 2
~4d,

R EE R RO REE kT 2
ml MD ;55 28~30 CHE 5 24 h KXk =
SR Y 7 R R B 41 B GS115/pPIC 9K-
mPoIFNR BRI 20 . LA i & DA 20 S B A O LA 8% B 2
K51 %) (5" o-factor primer: 5'-TACTATTGCCAG-
CATTGCTGC-3";3" AOX1 Primer:5'- GCAAAT-
GGCATTCTGACATCC-3") #17 PCR ¥ #, & 41
TEFIS BRI H 693 bp(195-+498) 1 A Br, HEHL
2 AR IR AR pPICIK 5L E AL B GS115/9K 1E
Skt BE L FEAT AR TR AR B, N T HY 195 bp BB, PCR
KN A% :95 °C 5 min; 94 °C 1 min,56 ‘C 1 min,72
°C 1 min, 30 ME® ;72 °C 10 min, § ¥ =Y &
1. 0 %6 Bl B S L VK 25 7
1.7 SEINBANEAFHIFIE

W38 12 MD SF I A8 i 1 4R 15 19 29 700 A fk
FAEANRWE G418(0.5.1.0,2. 0.4. 0 mg/mL)
) MD 4R #F — 20 i ik 285 DUl AP A4 7. 7%
4.0 mg/mL ) MD P-4 I 3R15 = P Ak
1.8 BEEAUEATHESRIE

PSP E MR R & Pk A 2 mL BMGY, 28~ 30
CHEFE 24 h, FF ODyy 358 10 J5, LA 1+ 10 M LKA
A BMMY HiESEEE 3% 4 d, W 4ERE 24 b s
LR EHZOREE D 1%, B0 W 1. #E4T SDS-
PAGE M Western blot 734,
1.9 MBEPTFHRELBTHNGE

Ll pcDNA3. 1-PolFNR #% 200 pg/H LA 4z
FA B TES 1 W s 3 K, ORI SR
bt p- TR R M, 2 F —80 CH M.
.10 Bp-FTHEBUERNETE
1.10. 1 XFJRHE Ry BUSME WA - TR
A 0. 25% FJBEEE R 37 “C /K ISAE A 30 min J& , 5z B
£ MDBK-VSV R4 I 24 . 15 37 6 iR
1.10.2 XA HUSE  HEAM - TR KA
(56 CHfm#A 2 h, W& I B xR,
1.10.3 XPRAYEUENE  FE A 3- TR M HCI
P pHHZE 2.0.4 CHE 24 h.Hl NaOH ¥ pH {H
LRI DAER & i S e VA O

L10.4  SHETIRRTURH AL 250 &

sk B TR PO BTG TR B (B peD-
NA-PoIFNR, pcDNA-PoIFNy %5 G 7 Uit I 75 ) .
KEMAW TR MNEES ERPUKIE A G, 37
CARWAER 1 h, 88505 &b, [R5 9 P il
T ot e
1.11 3 p-FHEHR VSV iEFHHNE

T 4 s 5 41 o 3k ) o i 4 R AR A 3- TR R
AW 0 L R 4 40 e MDBK-VSV & 4t
FEN B 50 % A0 MR AE (CPE, ) H BLAL Y T
P Z m MR 1A TIEIEH R (U, 4
S VLT T W% 45 S AT H 5 Y 4, 1 28 A 7 W) I
PELAL

FHL SR e (o 35000 T 100 wl PBS ¥ 454l 1
W, BALIA 100 pL HILEYH (5 o/ L 45 B %K
F 70% HED Yt 1 min, BIRYL WL DL A SR K R
Ve 96 FLAR . F AR T 0, IR SR 45 1 AR iR |
1.12 % p-F# E FMDV iEF RN E

IBRS-2 4 fd 2 Fh T 96 FL 41 i 1% 35 4, 75 40 e
KERZG AR R 5 g-THE .24 h
J& LA 100 TCID;, FMDV X8, 48 HoT 11 B 9
BEMYRLN

2 &5 B
2.1 BPpTHERAEBEENRE

L PL(&A EcoR T i 5) M P (%A Not T 1
KONG4 B 4 g T 4 R K S A
mPoIFNR(498 bp) , W&l 1 i,

1 2
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2000
1 000
750
500

250
104)

1. Negative control; 2. PCR product of mPolFNg; M.
DNA marker (DL2000)

B1 %pTHERAZEEER PCR Y IE

Fig. 1 PCR product of mature protein gene of porecine

interferon-p
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2.2 EAFHRFEH pPICIK-IFNp MBS EE

pPICOK-mPolFNR 41 5F #4 it Hr 1Y 44 2 L [
250 AT YIEIN S50 3 Br7n . F EcoR T Ml Not T
XU V) 5 4 R pPICOK-mPoIFNR, 1% Bt i B 5k
JEHL YK AE 9. 3 kb Fl 498 bp &b & B4, 55 Wit 45
SARRF (4,

Lroll |
w-l'actor

mPolEN G Notl

o5
pBR322 T

pEICIK-mPolINR
9.8 ki

FANX]

Sl [

The porcine interferon-8 gene cut off signal peptide was
inserted into pPIC9K, the shuttle vector between E. co-
li and P. pastoris. The upstream and downstream of
mPoIFNR were designed with EcoR [ and Noz [ site,
respectively

B2 EEAFKRFKEH pPICIK-mPoIFNp K H &

Fig.2 Construction of recombinant pPICIK-mPolIFNf

2.3 EAEBEKMNIGIE

¥ pPICOK-mPoIFNR H 40 Jii ki & pPICIK =
AT Sal T L4051l 26 1 1L 7= 9 55 1k
Ee G ERE GS115, F ] MD 3 45 7 1% 37 3 Bk ok 1 2
KM BT R B B AR T SR O BRI AL L5
%t a-factor primer Al 3 AOX1 Primer & F F #f 5]
Y47 PCR %7€, i 8 & A B B By E 4
T, # mPolFNp 55 % &F o o) 35 21 ) 5 97 4% 11 693
bp(195+498) iy i Be, a7 A E A W HEEY™ 1Y 195 bp
/N B INIEL 5 A L R e AL
2.4 EHEPTHENFESRIE
Western blot 43 #f

PEHL GS115/pPICIK-mPoIFNR FH 1 i £ B K&
GS115/pPICIK X FE TR 7% , F 1% I BE L2344 d
J5 B OB RS T SDS-PAGE, &5 UK 6 A iR,
LS HE I, BEAWB RS L RES T
2 22 ku A1 26 ku 2 &b B RS kA B L
T mPolFNR 78 F 1 (19. 1 kw) F§ K, 43 £k
Mk B TR ML R 80 mg/L, i A ME B & Y
29.4%~30.8%, HWFEXH LIEH 75 % mERE 4 C
UUBE &, L PBS(pH 7. 4) & #T 24 h, R )5 #E 17
Western blot 43 #T, # IFE GS115/pPICIK-mPolFNR
IRIERIR T A RPETE R PoIFNR(A 6B)

.SDS-PAGE X

Lys hrg Glu Ala Glu Ala Ter ¥al Glu Phe N 3 T D
B .. ALA P;GA*GP;G GCT AL GCT+TP;C GTA GAs TIC ATG AGC ATA GAT | 3

Eexd el Steld
o—BE T 1 i &

Ao BT R DD EIALR

EcoR1 “——®nPoIFH-f

A . The digest sites of a-factor

B3 «cBEFESFEINNEPTFHERDFIEHZERFT

Fig. 3 DNA sequence of a-factor signal and amino acid sequence of porcine interferon-f

2.5 mPoIFN-p 1 VSV %% 3 & M A &
GS115/pPIC 9K-mPoIFNR FH 1 1 #k LA 1% H
LS 4 d R LT 0. 22 pm BYUE B 8
J& » IS TR B 7% B 5 MDBK 4 g L0 & 24 h,
SRJG LA 100 TCID;, B9 7K MM B 406 % (VSV) B i,
R E5 R R, WP RBMEAX VSV AT
BEWE PR TG R BB S A I VSV R B 4T
MDBK 4 §i it B0 15 F L #4350 96 28 s 28 19 T
MEWNREMBREEHN LA TIRE N6, BT
W5 45 B 5 2 55 g 8 I DR IR UL I 285 SR — 3, 4t
RN ILF] 1.6 X 10° U/mL, G HEERF] 2. 0 X

10° U/mg.,
2.6 mPoIFN-p I L 14 R

W EE & R AL 58 4k TR pH 2 19 ER
i Ak P 5k 7 LT B 0 PE R BEAR A (if R ) 556 CAE
FH 2 b, HPrpm aE iE T B —2 T U 5
PSRRI B 3 THRERYUA 37 CHEM 1 h J5 361k
SEAP R, UL AR R P BT AR E Uk AR R
SRS Z ARG A TR - TR PR R R
B LE FRAS RE R A & 09 B 75 06 M L X Wk ) B 3%
KRR -THREGE D,
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bp M 1 hp

2000
1 000
750
500 498
250

L0

M. DNA marker (DL2000); 1. Recombinant plasmid

pPICIK-mPoIFN digested by EcoR | and Not [

B4 EYISEEHRN pPICIK-mPoIFNp

Fig. 4 Identification of recombinant plasmid pPIC9K-
mPoIFNf by EcoR] and Not |

bp M
2000

| 2 3 4 5 bp

1 000
750
500
230
100)

693

195

M. DNA marker (DL2000); 1. Positive control; 2.
Negative control; 3. PCR products amplified from
GS115; 4. PCR product amplified from GS115/
pPIC9K; 5. PCR product amplified from GS115/
pPICIK-mPoIFNB

Bs5 EHBESEHZERZE DNAK PCREE

Fig. 5 PCR products from the yeast genome DNA

BOE %W 38 %
343
ILJSM b 2 L -{‘:. .-7 8 9 ku Ku ™M 1 5
66,2 = = 1223 —
45, =: : 3.2 =
3“-8 ’ 45.0) -
350

i 20—
114 © TR o

: 144 —

A B

Fig. A, M. Protein molecular weight marker; 1. Super-
natant of GS115/pPICIK induced by 1% methanol; 2-
9. Supernatant of GS115/pPICIK-mPoIFNR induced by
1% methanol

Fig. B, M. Protein molecular weight marker; 1. Super-
natant of GS115/pPIC 9K-mPoIFNy induced by 1%
methanol for 96 h; 2. Negative control of Supernatant
GS115/pPICI9K induced by 1% methanol for 96 h

Ee6 =EHEBER LFEK SDS-PAGE K Western blot 43 #T
Fig. 6 SDS-PAGE and Western blot analysis of recombi-

nant yeast supernatants

£ 1 mPoIFN-p RYIE L4514

Table 1 Characteristics of recombinant mPoIFN-f %
yi! P B I
Treatment mPoIFN-§ activity remaining
0.25% trypsin 0
HCl(pH2) 95~100
56°C 2 h 50~60
Rabbit anti-PolFNR 0
Rabbit anti-PolFNy 100
Preimmune serum 100

These assays utilized vesicular stomatitis virus on MDBK cell

2.7 mPolFN- 1 FMDV /" Hi&E &

BEmERE 28 1 000~64 000 1545 Fe s B s n
AK W IBRS-2 41 g, 24 h J5 LA 100TCID;, Y
FMDV Y%, A] UL 32 000 f&# BERYF 4L g TR
i AP IBRS-2 41 (£ 2),

% 2 mPolIFN-p Hi FMDV %% & & & (CPE,, )
Table 2 Anti-FMDV activity (CPEs, ) of mPoIFN-f

21 51 Challenged

i B AL Dilution

Group by FMDV 1:1000 1:2000 1:4000 1:8000 1:16 000 1: 32000 1:64 000

rPolFN-3  100TCIDs, — —
Control 100TCIDs, + +

— — — — +
+ + + + +

+. CPE;, positive; —. CPE;, negative

it

B 55 Ik #E EAITE . AT A LR
KA K O-BF0 N-BOBE B2 10 28, If % Ho 0 i

AW Pichia pastoris S5 JUAE R 3 BN R FRH v, 43 B A0 TR A PR R — Rl O B Y
MEZRIERG 2, N —Fr B RA R HBEARKRR Y,
i, Re X P A RSN A AT T S B A o 3k 0 B BE B GS115 B NRRL-
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Y11430 (Northern Regional Research Laboratory,
Peoria, TL)ATA 2R & — P8 57 B B AL 3 bk
KB ANREE M E R , BA Y 3R 5K B A 1) 5
FIFH AR A g fih HI1S4 LR (2. 4 kb) A fig
B AR ., FIH GS115 1y A KR A5, o Bk
Z 2R 1Yk FE T MD P ARt AT L 2 3 4 Y
PR DA MR . SR T AE B 2 AR T AR K
His" #4167 JFdF 10090 KA EH, —BA 50% ~
SO KA AN His™ b Frl g2 pric 5L A
HIS4 B4 204 32 00 [ P57 5T H A /Y 2844 Fr 9] 3%
ARSI, M EMEH, BT TEH
JEREL Y 4 DRI T 3 B A0 U5 8L DAY IR B 3R A
B, A pPICOK 52 Kan® 9 335 284, 1M 40 14 1) R
MR e R BT REL W ATHR L S B HUAE R G418 K
A2 Re L AT LR XS G418 it Ak 5
RR R PO SE R A 45 DURORH OC st 2 5 BUA Y
PEDUBOM oG . i i X b o7 vk e AU S TR 700
AL FAE SR HE G418 (4.0 mg/mL) HFAR
TR 1 Ak A 0 I RE T R R GALS B ik K
PCR %7€ 1Y 75 ¥ R IR/ T 16 g 2 3 Y 19 B TR
B TAE& .

5RKGFHEEIERFEMHE, P. pastoris i B &
AL AE T B AU Wik . ARE o s g+
MRMAE A IEHN G o3 A5 IEE R ED il
HEAEATE o0 WAEF IR 513 T 58 1 40 i 15 ol
S BRI B Ty B AN AL, AT AR A i M
HHA A, R R T e o 5 T2 B R R T ik — 45
PRI R TR W N TR A LR
BT LA WA 8 S U AR A B AR A P A S )
PR, 515 5 PR 2 I B 5 3 ke v, LS ik B 1
Wi W BOR . AR b, o A W GS115/
pPICIK-mPoIFNB 4 5 & I i & SDS-PAGE 5
Western blot 73 #7 , 3IE 52 %3k 1Y 5 44 2 11 mPolFN-B
(22 ku 1 26 kw) 7E o-factor {5 5 KA 51 5 F 8% 53 W
# P. pastoris Mibh, /P W REK 3 THEMRL N
80 mg/L, di FIVEVE S E /Y 29. 426 ~30.8% .,

BARIUM AT 0 45 5 P9, 36 R IR AR
SR 4 W A5 5 BV AE P. pastoris W15 B A T ) R
FH L AB E i B A B ) o2 AP 1% B 1 o MF {5 5
Ko XAMES P AN S il 19 4> %05 1R 5k Ak 2 Al
AIHTIARAG S, 3 TR J2 1 i1 66 A ERERZH By J5 R
FFS . & 3 DIRSFRY N-BROBEEAL AL 0 A 1 X
B PE Kex2 WIRAE HBEUIHEIAL A 15 S Rkm 1%

gy 3 AT, B 1 AWM T RS S KBS pre 7
FYIGR 5 2 b Kex2 WK B FE pro BT T 1Y
i 2 R AU =R R DD )L 565 3 46 Stel3 A Glu-
Ala L JFFN YT, A SRR A A R AT
HYUrEes S B A SR )y 5 A &, SAh R
VU 2 25 kAt m AR 47 U 67 0 B 52 A DG il 1Y U0
ARBFTE o0 FIR 7= R 22 ku Ml 26 ku IR S Y,
FE L mPolFNB A BE (19 kw) F K, Hn g JR A . B
SR o-factor 43 IME T #E 43 W J5 FLAG 5 BR B VI BR L (H
Hir R X (4 60 MEKEBR, 6.5 ku £4) K Kex?
B OIBR . #E— LR UESE M7 N s BRI T .
AR ENAS 58 4 0 R 52 i L 3% M L %K 11 R
1 (VSV) 78 4= B 41l il (MDBK) H (1) 34 58 45 B &
PR A T VSV ISR E) 2. 0 10° U/mg.
X 13 9% B (FMDV) 78 4% 15 4 is (IBRS-2) H 1y
4 AR A B B AR

HEr. A TR C B AT IR AR N8
o 1) 5 DR R 24 W, R T T B0 W R B I DR VR T
FHOCHRIE B R/ DL, A6 2 PR 8 [ A 8 R
GFARW TR, MR M L EAR TR
FHE WA T ) B b 2 AR R BE T A
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