2 0 T OBO% i I8 SABRETRBRSRAREIRERNEGET ATPBEA (L
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn March 25, 2015, 31(3): 421-430

DOI: 10.13345/j.cjb.140347 ©2015 Chin J Biotech, All rights reserved

EMEKRETE

MAFRBFREEREREINR MBS E 7 ATP B
EH

T&, F3, KEF, AR, #HE B

RIFENHAEY) A R E R E PR, EIK 400716

T2, uk, BEDY, & MIAREFERETERIARE NN MTIES 21 ATP B . A9 TAR2=4], 2015, 31(3): 421-430.
Wang X, Li Y, Chen HF, et al. Expression of sacro/endoplasmic reticulum Ca*"-ATPase from Bombyx mori by baculovirus
expression system. Chin J Biotech, 2015, 31(3): 421-430.

B E: IR MA45E T ATP B (Sacro/endoplasmic reticulum Ca’’-ATPase, Serca) fi i@t % 464 Ca’'4tia
FAAETRRR T, Wi ERamimE ey Ca¥ 5. K& Serca 869 4/ & e sk Ca i3t LR EF £ &
EHEFEA TEANR . §T Serca 5T EHRAI LA 10 RIFIELEAH, RELXMATAREZATERE, AT
KAFEA A M FE e T4 Serca & @ , A pFastBac Dual H/AM & T H T & A egfp A= serca 49 SUTAT K 7 & KA
B, HRmOE R EARE, B EAREREMICE, RAWAEMILT AAT EGFP 4= Serca. #if & KUK
% Western blotting 547 & ¥, B F /5 ML+ Serca #2 EGFP R AKX —3, AP /E 48 h b KL, F£RFE 96h
RAFREKR., MRFOELEQRATHRE N, RIVEF)E 48h £ 120 h t9 2/ Serca BaE L ERZH. AN EA A
HFE ey Serca I F G F RAKRITEIL, HRNFR Serca & A N LR E T Al

XEHE: XA, HRAE, AR AR, RAEAREZL, WERA4LE ST ATP 88, 8%

Expression of sacro/endoplasmic reticulum Ca?*-ATPase
from Bombyx mori by baculovirus expression system

Xin Wang, Yi Li, Huifang Chen, Xiaoying Zhou, Kang Xie, and Ping Zhao
State Key Laboratory of Silkworm Genome Biology, Southwest University, Chongging 400716, China

Abstract:  Sacro/endoplasmic reticulum Ca®'-ATPase (Serca) is responsible for transporting Ca*" into the endoplasmic

Received: June 26, 2014; Accepted: August 15,2014

Supported by: National High Technology Research and Development Program of China (863 Program) (No. 2011AA100306), National
Natural Science Foundation of China (Nos. 31201853, 31172157).

Corresponding author: Ping Zhao. Tel: +86-23-68250885; E-mail: zhaop@swu.edu.cn

FE R B AR LB (863 114l) (No. 2011AA100306), [ AR =4 (Nos. 31201853, 31172157) ¥,

o) £ 3 R[] . 2014-09-23 [ £ H R IE : http://www.cnki.net/kems/doi/10.13345/j.cjb.140347.html



422

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech March 25,2015 Vol.31 No.3

reticulum and maintaining a suitable calcium environment in cells. The suitable calcium environment created by BmSerca
is vital for the growth and development of silkworm. With a large molecular weight and 10 transmembrane domains, Serca
is very difficult to express in Escherichia coli expression system. In order to obtain recombinant Serca with biological
activity, pFastBac Dual vector was used to construct a binary baculovirus expression vector for expressing egfp and serca
in cells. After transfection and infection, EGFP and Serca were expressed successfully in BmN-SWUI1 cell line. Fluorescent
observation revealed that the expression patterns of EGFP and Serca in infected cells were the same. Western blotting
analysis showed that the recombinant proteins were about to express in cells 48 h post infection and highly expressed 96 h
post infection. Ca®"-ATPase activities assays were used to evaluate the enzyme activities of recombinant Serca and found
that the enzyme activities increased significantly after infection. The obtained data showed that this binary baculovirus
expression system can be successfully used to express Serca with biological activity. The expression of Serca protein with
this system is useful for further research on the function of Serca.

silkworm, baculovirus, gene expression, binary expression system, sacro/endoplasmic reticulum Ca?*-ATPase,
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PEEST (Ca®h) SRR R IZ 015 4, BmSerca fRYEE KA H#EFTRIE, Xh
T2 1EfEH HRGNR R R A e FHINRERIBETE RS TARZ AT . B ARG
BETSH T HEENER, BT BSMER T RIBEIRRGE S 1Ak K TR AU DY R 3Rk
AR R ca’ AR RS, 1 Aoiz—, HAAZENR., 5Tk, BA
MR Ca® i RS2 PRS2 SE A I B e I T A 2R SE AR RCRIA A R AR
TR 25 8 7 5in 5 AU R BUAS 85 1 ATP i PR AN B, T RAS B R Y

(Sacro/endoplasmic reticulum Ca’"-ATPase, Serca)

RFEBEREEEN.

Serca & TN BT I, /K% ATP
AIRERCKE — A Ca* s e M b, [l —
A~ HH N I s B A R H R
flxi, Serca 5 HUNLPAIWCAS . O HE S AHCAE
KFFIEREMIKE B Serca 2 HRME
PR ARG, AR R & AR AR
2012 4, ks S-S5 X 5K A LT I Y 4T 25 1~ ATP
fif (BmSerca) W2 RiXFFHEDEAT 104, HEM
BmSerca ] g% '37%% PBAN {5 5% 4Bk
wigrh ca’ ik’

BATHTHA M & B, BmSerca J& TS5 P
B ATP g, B ARXT 2> 7408 112.7 kDa, H.
A 10 DEFREAS I BT EAA WA e i 45
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%4 Serca B, AWSRH T X EAFR
SR RE RIS RAKX ZK A Serca HAT TRk, B,
FATvapE TR AR A IO E T egfp JEIAIE
H 6xHis-tag U5 A% serca FE[A, B H Ak B
A MU 81 pFastBac Dual #{4&rh, /1% 1 8
LR BRI A R A RS egfp
0 serca (Y EZH ARG HE AL, 2L Bacmid /5
BEYe R IO R BmN-SWU1, il i M52
EGFP 12 15 1 (01 1 200 s 25 ORLY 1 o I
SRR JE A IR IS, B A SRR
24 h WUARAHAE, XA A EE 1EFT SDS-PAGE
K A1 Western blotting 3 #r, Z5HRFH T
Serca F ikt 05 EGFP MIlF], 7E/&44 )5 48 h 1
LT AR A o X RS Y 20 I AT IR A T
AT, RIUZRGL S A0 Serca BT T 425 -
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ARBEGE A N F A Serca 1ML A A HAG K i —
A5 I B L ) i 54 IR S A A
1 HHEFE®
1.1 JRhL. Bk, HREFIF

LRk pFastBac Dual M B 140 i 3% 3% 2k
TC-100 g A Invitrogen 2\, JFH T 78[5 i 12 Bk
Trans1-T1 MBI 2XE&NH . TARXE
Bacmid F4HHIFK. (pMON7124) ) DH10Bac
T T R A S R 4 A W) R S R
FFo IR T AL 3 Ry 58 4 S TR A AR W 2 K
AR E @A) BmN-SWUL 4iffi 5 ,
ﬁt%ﬂ@%ﬂéﬂ??%{ﬁﬁﬂ% AR IS W H PAA
ol BEYGRFII H Roche 28w, BRAIME I
fiti Spel . Xhol ., Kpnl , Notl . Taq My [
FAEY T AEA PR/ w . T4 DNA %42/ | NEB
ANl BIA Y B TR TR
A58 o A ARG SR 0 4 AR R K E T T
A MOPS . BEME . PMSF. KBk, HEAM
MG . EGTA. MgCly. KCl, CaCly. WM&
P =P TR | L0 St . DT R B4 8 . NADH
TritonX-100 . Z &AL 5N K ATP ¥ [ Sigma 23] .

1.2 FHMIKRRRAME
B /¢ A ] Primer Premier 5.0 #4154 5
P51 (3R 1), il PCR 435 WA S 6 2= 1A

x1 XMRASY

Table 1  Primers used in this study

() JFORL R P45 2 egfp & A 6xHis-tag 1
serca i Bt. XJP 1538 egfp B AN serca J#
A Kpn 1 . Xho I }% Spe [ . Not I 43515
Y], it VI aifb 5k T4 DNA i ?z%ﬁ@
WK FiEF] pFastBac Dual #4A b, G5 H
[Pp10-€gfp-HS Vtk] Fl [Ppn-serca-sv40] ¥ /i~ £ ik A
2 AR BORL (181 1)

13 HHFRSHHMEREHEEFHNERIE

IR 1 AR AL S B ZH R 1 Serca WYUK
AHFENE 1 FR el B4 A b A DH10Bac
SN, AT TS A =P (50 pg/mL RAPE:
#. 10 pg/mL PUIFZE | 7 pg/mL RRER) X
40 pg/mL IPTG H1 20 mg/mL X-gal Y LB “F-4R
.37 CHiFE 48 h i, PRER A VA K5 5%,
HEAT TR PCR %7€ o #4: PCR B iiE 1E 8 11 v b
AT =0 LB 55, 555 48 h R
Bacmid. | g AR 5 0977 208 Bacmid %% 44
BmN-SWU1 4ififd, JB&YLJ5 72 h IEERE 3R 3L, N
P1 AR EERL T, szso uL P1AURER A
iy, JEYe 72 h, WAE P2 AU EERL T, HAE
HEKAS P3 AR T A, W i
(PFU/mL).

LI PFU MY H (MOI=10) 1153 £ LT
TR BERL T &, Rl R AR A, R
J& B 24 h YO0 BB TS

Primer name

Primer sequence (5'-3")

egfp-Xho I-F

egfp-Kpn I-R
serca-Spe I-F
serca-Not I-R

ATTTGCGGCCGCTTATAGTGGTCCGTAGATGATG

CCGCTCGAGATGGTGAGCAAGGGCGAG
CGGGGTACCTTACTACTTGTACAGCTCGTCCATG
GGACTAGTATGCACCATCACCATCACCATATGGAGGACGCTCACACG

Underlined letters indicate restriction enzyme digestion sites; the dashed line represents the sequence of 6xHis-tag.
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Spe 1
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Bacmid

extraction

Recombinant
plasmid

Competent DH10Bac E. coli cells

Determine viral titer

Recombinant bacmid

Transfection of BmN-
SWUI cell line

EESY Y

- B 5 =

SDS-PAGE & Western blotting

1 REFRBERERZREIMNERERRIZE

Collection of cell Infection
000000000 O

Recombinant protein expression

~\t 77

Recombinant baculovirus

Fig. 1 Diagram of the procedure for expression foreign protein by silkworm Bac-to-Bac expression system (Edited
from the Bac-to-Bac Baculovirus Expression System user manual of Invitrogen).

1.4 SDS-PAGE K Western blotting 43 #

YL ST 24 h WAEANAE, A Buffer A
(20 mmol/L MOPS, 0.25 mol/L BE#E . 100 pg/mL
ZEH K. 0.23 mmol/L PMSF } 1 i85 4 B
i3, pH 7.0) H e 40 M5 P33/ NMoF R 4
FE5rZ4# . 5000 r/min, 4 CE.L> 10 min J5H I
T, A BCA HFE ik S i E i .
W5 pg B T SDS-PAGE, HiLyk4s o5 I H
2 Ty iy W R T Y £

Wit 9et, FRATME Serca B N S&AS I T
6xHis B¢ #1 bR %, H LAl L] Western
blotting X 2H 25 [ 1Y 3R K 15 0L 47 70 Hr o
SDS-PAGE Jii ¥ 85 M i~ T 56 1 ik 5 # 5
PVDF I |, PAJi 6xHis-tag BATERERUIA (Fhi
AW fEh—dt, HRP Fric il FEHi/h Rl IgG
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CHZ=R) N PiasgJa M ECL s (A ifith A7 i
RN, FAh, BEHB-Actin fEHNZ .

15 ZHHEHBIEEENE

Serca M J7:2% Saborido 22 )y
1, EAELLAH R B-Actin Xt RS SZEG 08 1
BT Ak ¥ SR B-Actin 2 5 1Y A1
IS BR A 5 DU € 7 (25 mmol/L MOPS |
0.2 mmol/L EGTA .5 mmol/L MgCl,. 100 mmol/L
KCl. 1 mmol/L CaCl,. 5 mmol/L & & fb&M.
0.6 mmol/L BRI EENEIRR . 2.4 U/mL N B2
P . 10 U/mL FLARIE AU . 0.27 mmol/L NADH)
o Wl AT SRR, Hoh—E s
A 20 mmol/L CaCl,, 10 mmol/L & & fkF1
0.005% Triton X-100 $X 5K &5 A7 20 51 T
T 37 CWFE 5 min, FFRHAPMA ATP i 20k
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FEIRE] 4 mmol/L LLELRN . 3 min 5, FEE
20 s PSE VA 340 nm AWOEREAE, IG5
FEAPRE, LIHEREL £=6.22 (mmol/L-cm) ™ 45
PTG o WS SR E SO BRI 1 g ZHEVSTHOK
] ATP 9l & (umol/(min-g)).

2 HRG0H

2.1 EHMKRRAEE
HTRAFKRFEERBERZRAER IR E
Serca, aﬂéﬂ]ﬁy‘nﬁﬁ%T egfp F1 serca f) DNA H-
Br, ead DR 5 E I # S, R AR VR v B F
pFastBac Dual #fAk I, WHEFYIZE LK, egfp
il serca NN IERER) T HAUATUR (& 2), BT
TR ARTT T 55 A WA FRARAHE [Ppyo-egfp-HS Vik]
FI[Ppn-serca-sv40] i 5 21 A R

2.2 E%4A Bacmid 93518
B ARAG 1) B 4H Bk 4 Ak A DH10Bac Ji&3Z 45

bp

5000
3000
2000

1 000
750

500
250
100

2 A FR R B ) A

Fig. 2 Double digestion of recombinant plasmids. M:
DNA marker; 1: pFastBac-[Ppo-egfp-HSVtk] vector; 2:
double digestion (Xho I and Kpn I ) product of
pFastBac-[Ppo-egfp-HSVtk] vector; 3: pFastBac-[Ppq-
egfp-HSVtk]-[Ppy-serca-sv40] vector; 4: double
digestion (Spe I and Not I ) product of pFastBac-[Ppo-
egfp-HSVtk]-[Ppy-serca-sv40] vector.

NS, e B BRI 5L eI VT
OA BB R Bl B AR S AR
Bacmid "', 3@ AL ¥ FIBEIRE 5 IR PCR %€ ,
AT RS T & A Hiy i B4 Bacmid,

23 RATREMEABRSHIIREN

FMAEH B BiAY Bacmid F YL fG , 38
47 P1AREA R, W EREY, PG P3
PO, W P3 AR RE AT 1.2x10°%,

2.4 @%E%%%ﬁ%iw&ﬁ

L A TR R e, R R 2
Mi)5, FEB& 24 h XF A0 ES xﬁﬁwx? %k
%WE3ﬁmonmFMh,Wﬁwgﬁﬁ

. HATRD I 40 B A 4k .50, RIS
/\ﬁ/I\HQH}H@ﬂ:ﬁA%L EGFP ., Fifi 5 J& L isF [i1] £y
FER, REAIIEIT i & Rk a5, ARG )R
48 h, 24 50%M 4 & H ER 858 I YL 5 72 h,
Fi5 EGFP 40 ik 124 80%. ifi ££ /YL 96 h
1120 h, T EE R R i B T B MRS =
WHEIT, REMPARRNRE, RS SR
Shrp X UELE LN, EGFP 7RI YL 09 40 i
WA, FTEIRYE 72-120 h Rk mi K.

2.5 Serca &Ry FIEFAE N

HFFik Serca WA sh¥ ph FIHFFEKIE
EGFP 1Y p10 J3 8 F ¥ Al ia s, R, i@
1SS, ANUAT LA W s i S % A 1y 4
AR, AT LN T I R H B A SRR O .
Rt , FRAIHE I Serca 7 41 il 1Y R A5 81X AT g
5 EGFP #ifl..

5 BT A R 7 S 1) 40 i K R SR
Ji24h, 48 h, 72 h, 96 h Al 120h )40 it i

U

H

BT, /W”ﬁ’q’:)ﬂ% CHRE Y.
e E AR 2ET SDS-PAGE K, & PHjEK
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White light
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Fig. 3 Fluorescence micrographs of BmN-SWUI cells infected by recombinant virus, h.p.i.= hours post infection.

Y J5 A 20 LR R 1 AR R ) A L R K

BIFTERRZES (K 4). TN E A AL
w, HIEAWRBERM, itk -

FAGER] B A H EGFP #1 Serca )ik,

FE AT AT A9 256 R & B, BmNs-SWUI
A & A AR FRIA N Serca, #7 H A2 Serca
HHTIARIEST Western botting #5:1 , FZH Serca
FIBEOAE I, SAERITT IR, RAOLE
serca Jr BXI1 5'H¥s il T 6xHis-tag A%, HIL,
Al LRI His $UAR X B 09 8 F A7 kel .
Western blotting 25 B/~ , /B&YLf5 48h, 72h,
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96 h #1120 h A9 40 g5 2 1 7E 2 110 kDa Ak
R 7B R RS (B 4), e
BT A Serca MR/ME—2, ULHIZ A Serca
TR J5 1 A0 Hh i A 3 1 3Rk

FIH B-Actin B FIEANZSE A, KATATL
AR AR IR 19 Serca & FH HEA RIS 1) 22 12
Gt IR EE A, BRI A Serca TEIRYL S
48 h ZHi iRk, I H Rl YL ] i 124
HFRIBFEZRWIGIN, 7696 h R ER KA, X
— Rk H EGFP WRIEHAAMLL. 7o,
TGS 120 h (4L h, H2H Serca Y& A
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kDa M 1 2

170 —

3 4 5 6

130 —

100 — e Y <
70 — - —_—

55 — e '

40 —

35 — —

25 — .

Anti His-tag |

e D — | BmSerca

Anti B-Actin |- — — — — -l

B4 FHEEABREED
Fig. 4 SDS-PAGE and Western blotting analysis of

recombinant proteins. M: protein marker; 1:

homogenates of wild type NPV infected cells; 2:
homogenates of cells 24 h.p.i.; 3: homogenates of cells
48 h.p.i.; 4: homogenates of cells 72 h.p.i.; 5:
homogenates of cells 96 h.p.i.; 6: homogenates of cells
120 h.p.i.; h.p.i.= hours post infection.

TR TR, XTI RE-S 40 M 7E 2 19 e 1 2 ot
oA, DA B Ruim, FRATA A X — X0t
RIRRF N INHFRIR T Z A Serca FH [,

26 HEEAREEESN

%% Saborido ZM 75k, FoA T SE I
ANERWLPR AL ZUAT 30 R BEE X B (CT), B
M AR o XN BRLPA 51 5 07 T G 23 AT )
75 H: Serca i 4 40.26 umol/(min-g) (& 5),
BHS X {E5 Saborido Z&45 Ay EEHE AR, 38
A A T35 0 52 4R 2R 0T LA Jis 2 R 5 T £k P

FI X —FEE I E AR R, AT YL R A
[ B 190 ) 0 PR AT T A, R R R
e Serca B , DABF Az U9 18R G 14 20 AR K B
PEXTEE (WT)o BTG E 5 5N E S fios, gy
J& 24 h 40 PSS S BT BRAR B, TS 25 5

k%

i
[w)
1

~
S
T

w
(e}
T

=
N
T

SERCA activity (umol/(min-g))
(=}
~

S
=

cCT wWr 1 2 3 4 5

5 EHEAWEESN
Fig. 5
proteins. CT: homogenates of rat muscles; WT:
homogenates of wild type NPV infected cells; 1:
homogenates of cells 24 h.p.i.; 2: homogenates of cells
48 h.p.i;
homogenates of cells 96 h.p.i.; 5: homogenates of cells
120 h.p.i.; h.p.i.=hours post infection; *** P < 0.001
(Student’s t-test).

AK, M 0.04 umol/(min-g). JE&YLSF 48 h, HT
YT 4R 3k Serca FEAL R [, 40 ALY TS 2
P o Bl R I TA) B A, A0 i PN B AR
W%, Serca WYEGHE 3G K, FIKLLE 96 h, i
MLN Y Serca & 525K, 4 0.33 pmol/(min-g),
A T3 — T3 T 158 W ORG240 i P R R R A R
o MRS 120 h, 4P Serca AYMNES
TFIR R B, 3 AT BB i1 T LSS 120 h 41 b

Enzyme activity assays of recombinant

3: homogenates of cells 72 h.p.i.; 4:

HEAEWND PR, X—42RRM, AT
MR BATRI TR RGN R L T HA L

Yp2F G O B 4 Serca 25 1, 7 H7E&YL )5 96 h,
FRWEAE AR, BHERE.

3 Wit
{1y — b G A SRR 1 FU 9

KRG, FRRE R IR RG] DUFE N 0 1 Y
ST S5 BT R] 3RS 100%40 )3 1Y 24 0 75,
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b B L B A Y AR E B 4 e A T R
AR KRR IE R F L=, H AT 28 it
ARG LR T ETAhaEE A
FEIRIE 85 R I8 R G0 3 S — LA T 0]
DL IR IR R B3 R S A i MR R L
FIH 22 00 32 18 M W] [) B 33k A~ 88 24
AMIEIER . R, MR RE R IR RGN T4
MLPIBESE P B ATP BETHAEM Bk R4t I4E,
W EF AR ER B RGRG T RA4EY
SEUE TR BN ATP B 07, FEXTI of A
RES5H . DhRE . BElc . S LW R AT T
el HAh, 2002 4, A5G FIA
FRIRIR #E R Ik RGNS P R ATP B S 0 55— A%
N2 ATP BT T 23K K RERHIE i
1T TR AT, 25 5IESE T i 7L sh i % iz
ATP [ A7 P 7Y ATP [ 52 15 A 5% A A A i o100
DL BRI RIE R R B R G Tl R
R FREK, BAZRE RS AEN
Serca SN ATP [[A]J& T P 5 ATP i, Mtk
AW TR R A R 8 R 15 RGN & serca
AT T RIE, RS T HALEYSH SN EAE
Fo AUFREB, TEAMERYS 48 h, HAHE
IRk, YL 96 h ik K, ik
—, RIS 120 h, HAE AR S EH
BEAR T, HE X 0T BB 5 40 i e B e 11 o 0 24 i
FET-HHG . 7E NPV UL 4 M R e ], NPV g
oM MM RAASEAN . LT RS —
YR AN 20 AL b, ATRE
TGS 120 h 40 M0 240, 820 8 BRI B
i e v IR PR A A5 R AR R AR, AT B
WGBS S 2 B Y SRR AR, Ji b, AR
H I E PR R G R IEKCF AL, HEgk
F Western blotting A RERINE] H &, HAl
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REJEIRNZE T, B7YC Serca fEA 10 YR ES P 5 M fi
MM, AIRefSdl Rk mAE AW
&=z, FEERAREAM. ik, At
FERA NIRRT B, TR R I
YL MOI 2y 10 MR TR gL 4. 2011 4547
WFEE X PRG-1 H ATE R IR 8 R IX R SE
YRR R G A, R AR 5 %
ARG A, SR AR P R SRR 25 A
KPS ik, BRI RERNWEHENA
A BRI T 0 L ) S AT IR

2014 4F, ZREESPI0E T Al AL R A
FRRWERERIE RS, R iel BTl egfp
R FE, WA EGFP fENFRZ, ik
AL DL A e w1 7 AR Ol . AR
R 5, RIFAROCRIREMA, 51A egfp
FERE MR IC SE R, ) b A g T[] B 3R 3
EGFP #il Serca B HE A7 . A RBUTEAMR MY
Ja 874351 plo MZ MR (ph) JE33h1,
1% BmNPV IR A B 3 7202 Plo & A
e 2 f R R 11 A Rk R ILAS NP R
FH B JE 87 7 e w1 [a] — I A s, I
AR Hp e o] DL 3 ES pl0 A 3h 3K B Y
eqfp (R IRAF 00K H s 15 EAR G O . J3 81,
AWETE LB, PGS R AT T, EGFP #1 Serca
P F R — 3, I AW 5 ) SO AR
i B I8 RGLIA AT A EGFP B3R 1Ak Wil H
)2 ) R IE T .

AR R T &AW A RIS
[Pp10-egfp-HS Vik] 1 [Pphr-serca-sv40] 4 5 21 ik 14
ok, AT R IKBUATE R & BmN-SWU1
YA R R R Gk T B AR 2R TE R R AR
JULST X U5 25 5~ ATP il Sercao [FJHT, ASBF 5 XT
4 Serca & [ RIBHEVEZEAT T 0I5 00 M, X X)
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Fit— 5% Serca M HARTIREBE E T IR SLH)
LA, XS AR B 2R 8 &R gE a9 Ak A0 A A
REATHEEE L,
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