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B E: LEmEMd s (Moschus chrysogaster viral hemorrhagic disease, McVHD) 4 & ey —F & M. A
HIALMAE L, LB DR E fE A& (Moschus chrysogaster hemorrhagic disease virus, McHDV) 5 %, 4 o 42 7%
HHARR. AT ik McHDV R4 MIR, A McVHD & A7 £ 2 sk, L bilitst McHDV £ &4 #E G
VP60 LR &AL - HT, &35 4, KA RT-PCR #AY 3 RKIF = B VP60 L &5 R AL RAZEFF], FRAE &
A PCR ¥ 3 T ik 45 15 £ R A K BAK pET-28a(+), A% 2 #) 3 JR A% & A i % pET-truncated-VP60 J& $:44
X W AF# Escherichia coli BL21(DE3), %4 IPTG #§&& ., 4tk iL =4 % & 3-4 A #LdF RHD %J& %, fktdy
KM S B, HRREE 21 d, B EFRY RS EARE G RARY A . £ REY, McHDV
VP60 L& B A EOERMIHA T RAKL, TUERASTREHH 45kDa, Bk @ mh B X Gk, TA%
B i AL G BB W S 2 A R, T 100%4%3L McHDV #héd &, RUAAT LR A B A K Ea
BOBA R REARY S, AR RA MCVHD # AR 9 a9 AR L L2 7 Hhoah.
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Tandem expression of the major epitope domains of the
Moschus chrysogaster hemorrhagic disease virus VP60 and its
protective efficacy to rabbits

Shijun Bao, Jinyan Zhang, Jian He, Yangyang Zhang, Xiaoyong Xing, Fengqgin Wen,
Xiaoping Fu, and Xiaochun Wu
College of Veterinary Medicine, Gansu Agricultural University, Lanzhou 730070, Gansu, China

Abstract:
disease caused by Moschus chrysogaster hemorrhagic disease virus (McHDV) whose genome sequence is highly homologous

Moschus chrysogaster (sifanicus) viral hemorrhagic disease (McVHD) is an acute and highly lethal infectious

with rabbit hemorrhagic disease virus. To screen the protective antigen of McHDV and set the basis for study of McVHD
vaccine, the antigen epitope of major structural protein VP60 of McHDV was analyzed, and the specific primers were designed
to obtain three amplified DNA sequences encoding the main antigen epitope of VP60 from McHDV by using RT-PCR. Then
the three DNA fragments were sequenced and cloned to prokaryotic expression vector with pET-28a(+) by using overlap
extension PCR, and finally the prokaryotic expression plasmid pET-truncated-VP60 was constructed. Subsequently, the
pET-truncated-VP60 was transformed into Escherichia coli BL21(DE3), and the recombinant proteins were expressed by
IPTG induction. Finally, the expressed protein was purified and applied to immunize that without immunizing with RHD
vaccine, then the antiserum titers were evaluated by the hemagglutination inhibition test, and the immune-protective efficacy
of the recombinant proteins was observed and analyzed through animal challenge test. The results showed that the
multi-epitope DNA fragments of VP60 of McHDV was successfully expressed in the form of inclusion bodies in E. coli, and
the relative molecular weight of recombinant proteins is about 45 kDa. After immunized with the recombinant proteins, 100%
of New Zealand white rabbits were resistant to attack of McHDV, which indicates efficient immune-protective efficacy of
chosen epitope recombinant protein. The study laid a foundation for the development of the new subunit vaccines of McVHD.

Keywords: Moschus chrysogaster (sifanicus), Moschus chrysogaster hemorrhagic disease virus, epitope, prokaryotic expression,
immune-protective efficacy
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el (HEE R EIG 2R BERAE , 2010 4F
A%, IIRTERRELL B SRR XN R85 ) B R
Rk, FE100 ZLHEIIET, KFHURBE,
S AEE LR IR Ay B e, B H McHDV 5|
A 5 B EE I AE - (Moschus chrysogaster viral
hemorrhagic disease, McVHD)™ . JE4EK, 1200
KR BRIBAG , (BEROREIEIA R A, T
I, AL LI T H B B IAE K e sl )
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W, BEHREES 1, R RT-PCR ¥ 14 H 241
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1 MBE5FE

1.1 S, BEMEXRY

McHDV  H H 7 4Rl 2 B 5 A% i 27 S 5
By B R ; AR S (B 2 SR 7 = Al 3 =M
HARFE Y ; BALB/C /NI B H E Al BB
2N EEM AT KIBFFE Trans5o, BL21(DE3)
JRZ A B At XS AR A R A R
W22k Hi4k pET-28a(+) 14T Novagen A7,
1.2 EFEZRFH

RNA #1327 TRIzol I H Invitrogen 2\ ;
M-MLV J %% S i ) H Promega; Recombinant
Ribonuclease Inhibitor, 2xPrimeSTAR®Max DNA
R, RN YIEE EcoR 1 . Xho I, T4 DNA i
FZH R TaKaRa 22 w77 i s Bki/MER7] 4 . DNA
[ S B A AR A AL A BR A W) 5 e
11 Marker 9 [ Thermo 2w ; i Btk ) e
KIGFE (B2hE7 (2015)150106004) 1T 1l 4<
LY TREA PR/ F]; DNA Marker, DAB 2.
TR G T A6 R AR A R A BR A F 5 ST
Bl HRP-19G W [ St B AR A= Wy HoR A FR A ) 5
Mk R (Bicinchoninic acid, BCA) #H[1E &
IR G F 2 = RAEWEARA BRA AL 5 HoAh L
Ay L7 53 b 47 i
1.3 51t

i F DNA Star # 4 #iiiill McHDV (GenBank
Bsk5 MN478485) VP60 & FHT R e, HALH

F 1 VP60 EEMFERAL PCR 3IHFFI

PR RN, FEAE P AES 1-100 A HEmRzE (B
1-300 bp) . 5 141-340 4 M Z 1A (H]
421-1 020 bp)F1%5 441-489 2 FLwg = [a] (B
1321-1 467 bp) 3 X3k, KL, HF 3 X
P RIF A, &It ¥xt FU/RL, F2/R2 Fi
F3/R3 (% 1), T4 8§ AN XA AZ T IR 7 471
F1/R3 W A FESMEM PCR LI3KG 3 4~ Xk
TS o 51k i R AR YR A PR A
B s
1.4 McHDV VP60 £ ZEH R RALFFI A 18

YU B I8 I 2 2 50 SR8 R S Rl 3 K,
12 000 r/min &.0> 15 min 5B EiE, R TRIzol
RIS RNA, & 55 1L cDNA (#R1ESH
R EULHA). W PCR ¥4 3 4~ HERFH A B,
PIAFR A cDNA itk 2 ub, ETFHLIY4%
0.5 uL, 2xPrimeSTAR®Max DNA %47 10 pL,
ddH,O 7 uL., ¥4 444. 98 C 5min; 98 °C 30,
58 °C 30s, 72 °C 30s, 30 ME¥R; 72 °C 10 min,
P 1%IEARREEE R UK Ay B, H AR Rl
=

FHAEM PCR A Z 30 uL: & PCR ¥ 141 H
i) DNA H Bl #1461 ul, 2xPrimeSTAR®Max
DNA R4 15 ub, F1 1 pL, R3 1 pL, ddH,O
10 uL, ¥ 1441+ 98 “C 5min; 98 °C 30's, 59.5 °C
30s, 72°C 40s, 30 MEH; 72 °C 10 min, ¥
7R A3 B s

Table 1 Primer sequences of major epitope domain of VP60 for PCR amplification

Primer name Primer sequence (5'-3) Localization (nt) Size (bp)
F1 CGGAATTCATGGAGGGCAAAGCCCGCGCAGCG 1 315
R1 CGATGCCGTTGTTTTGTGGAGAATGTTG 300
F2 AACAACGGCATCGAGATTGGACCAGGG 421 611
R2 CTGTCCGACATGTCAGGAAAGCCGTC 1020
F3 TGTCGGACAGAATTGTAACCACACCCG 1321 163
R3 CCCTCGAGTTAGGAGCCTGTGCCGTACTGGGTCCC 1 467

Underlying sequences: restriction enzyme sites of ECoR I and Xho I .
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1.5 McHDV VP60 F EHERMBIFEIZFKIE
151 JRERBBEME

HEZ LA PCR M ¥ 5 pET-28a(+) 4
S EcoR I Fl Xho I XX, M) 4 Ml s
16 CRl i, EHWFAL KB Trans5a
EZEMBIERAT LB Fl (KIBER
70 mg/L), 37 CHrFR#fEEIE 12 h, PRHCHREE
A5 mL LB A FR3E (RABE R 70 mg/L), =
P HRIUTORI R Y1 %5, BRI ok % th 4 i A=
WIRHE A B A EIIY A5G T 1% 55 41 kL 4
A pET-truncated-VP60,
152 McHDV VP60 FEHFEEMNELHEAN
=ik

pET-truncated-VP60 %41t X1 #1 1# BL21(DE3)
JESZ SN, TR AT LB 3 PAR (RIAREEER 70 mo/L)
JE BT 37 CI AR, fFRK VR G PR
WHAE R LB AL (R 70 mg/L)
W IEFRIG, H 10100 Ho Wik i i 5 3R s 1
A 2xYT iR 5L (RAREEZ 70 mg/L), 37 C.
210 r/min X557 % ODgoo M 0.6 L2457, MIAZHRE Ky
1 mmol/L ¥ IPTG 55 6 h, 5.0 IEHIA, 24 PBS
PR E AR, 4 °C . 12 000 r/min E.0> 10 min,
Sy RIS FIDLTE, IFEIS A SDS-PAGE 43-#r
EARIBEL
1.6 EHEAMSURMESF

B 200 mL $% b3k S Fi55 T A AR TR oI
SETR, A RS S R s IRy i
HEmEdE N, YEmH BCA EiE R &
TE o O Al Ak 0 B 21 8 1 AR AR B PR 5E ek
FNRAJG, U BALB/c /ML (B % 80 pg/H),
14 d J5 W 3 FRAS T8 A A T R g, Z 5 B
PR 7 d SesE 1R, 5 4 RS 6 d SREEIMIE 43
BT , VAN ELISA J5 BeAb i Hb iAo st
1.7 % sekEHIRAY Western blotting #&3

McVHD JH 46 ™ BEATFIE L A0 i | ok
FE A G e B PR M K TS R (BT
(2015)150106004) F1 4fi 1k 1Y 41 2 F % fF W 45
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120 pL, 43 5A0A 30 pL 5x%& (15 FREZE R 2
WEULHH B HIRE . YR SDS-PAGE #5243 &5
JEHEENE NC . FENJE 1 NC B 5%y B AE 7L
4 CHEMEKGEEA L1 000 FEAEHEAD
M, 37 CHFHE LhJa, PBST ¥Eik 3k, HIX
10 min, MG ®E T 1 :8 000 Bt Ay -4t B
IgG-HRP, 37 CI¥&E 1 h, PBST ¥k 31k, MK
10 min, )5 ] DAB I iK1 & 2 1

1.8 HERPIRE
1.8.1 SHEEREMH &

W Ak Y B 41 B 1 A o A TR R LAk A 2
P12y 400 pg/mb il £ Bl E 40 48 P 1
McVHD 2 4R TP 1 2 BEOSCHR[L2)E g A T 4%
BB R 3 (HA)S M ik 1 210 KL B
McHDV EUE AT ZI512% FiE A 0.4%H % K
a5 gk IRAARITR AT UL B McVHD 414
KiETH . pET-28a &5 HAARZ R 145 S I EH
B S T
182 Y

3-4 AHEREEBIE = K% 25 K, Bl
F 5, H 5 R, A EHEAREL, S
SCHR[L4], 43 BIFESR 1 RFIEE 14 K FEHs e F i
Sy, 4 R 400 pg (RPEEZH 8 1951 1 mL).
B 41 McVHD WA ZURKIGHE N s dl, 43l 7ess
1 RS 14 RFHOE IR T S HLUKIE R,
R HAR 1 mL, C ARz HARIRE e d
Gy W T H e 4. D 4 1EH X REeH , Bk
Yo P AR ICREXT HALH ., E 41 A e o P H IAURE K 3% v
Yo RE L TR SR AE B IR S I B AR i 48 HE R Dk CR:
MLFF A B I, 2 BRARA T V0T A i 5 0 7 3
55 (HI) sz .

1.8.3 HHERE

B2 RGE)E 7d, A SRR TEE T
T4 McHDV S50 1) 5 B IR 20 2157 9% B, B X
1 mL, JCRIEE A A SRR RSB T R 0L,
HELEMER 10 d, fAE G BT R AR, 10 d J5 R AE
ToRATBIAS , A R4 1995 B A6 DU RN 200 TR R A
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1.9 JREHRN

BOLER A R IELHZ , 422 1 0 10 (WIV) A
PBS J5&)¥, RAEWR 3 WaE OB B, Mg
HA %o

MEEE
FIRFE AN R S 0 I | LA . B 2 2 ke
() R, 43BN 2 G e o R P 58 W e €
J&, W TR A JCRE R AR A F
LB AR5, 37 CHRGHFE 72 h, WEAHE
ARAE

2 HREAH

2.1 McHDV VP60 EE R R B S5 EFLH
L McHDV ZE[F 2 RNA Jgtit, 18t 5k 5%
4% cDNA, R PCR 4339 1t 3 B i
ROIFEN A B, #EMAESEM PCR 1Kk
McHDV VP60 =24 )i 36 o i H 15k v B v 910 Ry
1050 bp A% - Be, HHUAH—2 (& 1),

2.2 JR#ZFTIERKL pET-truncated-VP60 £ E
McHDV VP60 FZ4i R F B ralS
PET-28a(+) JoHi W VI J5 3% 452 91 5% Ak KW AT 18

1.10

1 McHDV VP60 EEHERMKX RT-PCR FIEE
JE{#R PCR ¥ &

Fig. 1 RT-PCR and overlap extension PCR amplification
of major epitope domain of McHDV VP60. M: DNA
marker (100 bp); 1: the major epitope domain 1 of
McHDV VP60; 2: the major epitope domain 2 of McHDV
VP60; 3: the major epitope domain 2 of McHDV VP60; 4:
tandem of major epitope domain from McHDV VP60.

http://journals.im.ac.cn/cjbcn

Trans5o, Pk HUEL TR V% 47 14 1% 5% I P& BTk 1
EcoR I Al Xho T MAEY], DI 1 050 bp A=A 5kl
Y BRI H MER IR (18] 2), 4551455 4 000 Y 5
Hifir 44 N pET-truncated-VP60.,

2.3 McHDV VP60 £ B[RRI REFTIHR
¥Rk

J& ki pET-truncated-VP60 %% 1k K i #F i
BL(DE3) 54 IPTG ¥ %, LW A
SDS-PAGE 731, 45 WoR, B4R FIAHX 40+ &
2k 45 kDa, HTHIREA—%, HAaW R ELH
EH DAL (B 3).

M 1

2 ELHRIARK pET-truncated-VP60 BYEGI L E
Fig. 2 Endonuclease digestion identification of
pET-truncated-VP60. M: DNA marker (Super DNA marker);
1: the double digested products of pET-truncated-VP60 by
EcoRI and Xho I .

kDba M 1 2 3 4 5

3 E{HERH SDS-PAGE ##
Fig. 3 SDS-PAGE analysis of the expression protein. M:
prestained protein molecular weight marker (Thermo
26617); 1: total cellular proteins of E. coli BL21(DE3)
cells transformed by pET-28a(+); 2: total cellular proteins
of E. coli BL21(DE3) cells transformed by pET-truncated-
VP60; 3: supernatant of lysate of E. coli BL21(DE3) cells
transformed by pET-truncated-VP60; 4: sediment of lysate
of E. coli BL21(DE3) cells transformed by pET-truncated-
VP60; 5: purified recombinant proteins.
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24 ZmRERIKAH & RSN NE

4k 1 40 5 1 % BALB/C /N, 28 4 YR
Je RAE MW 5> B 10, FEEE ELISA Kol bifisk
B (BERTIMEHE 11 000 k). 45BN,
4 KA BE I BALBIC /)N BRUML T H H 4H 86 P LA
Af351:51200 LI F (3%2), KAEAEAHAR
U () 3 Dk

McHDV & . RHDV ¥ itk A4l ) 40
4RI 2 SDS-PAGE 455, HHE i T
Western blotting., #5$ &, E4IHE AR BALB/c
/NRPT ML RS AL R A1 1 . McHDV 2 1l
RHDV R R FIRF eSS &, B A 4 30T
45 kDa Fl1 57 kDa &b (& 4), H5HiREA—, £
AH W FH B 20 2 s 1 2 e BRI AT AT
I D

25 BERIPYH
25.1 HifRKEm

HI K25 38, BT 08 e S vl 1 75 19
HI R /T log2, 28 B 20 28 11 1 A 2K 5
W RE BT 22 K R S HUAT R, (BERAEA
GegRe 45— A% e AL HI 2R 3log2-4log2,

®2 RERSREREKNENE

TR W 55— R 2 5 i HI R BImT ik
5log2-6log2 ; i 2H 5 111 1 5 IR SR g% I A Il i
HI 200 7T 35 4log2-5log2, 4141 % 145 — IR s
JERILIE HI UM IEAERE 7log2 LU F; bR & 10
E SRR HIE B R . WiifE, %
EAGEART 4d NETRAET . WG 7d, EA
AT A RUME HI 204 Slog2-Tlog2, 241
TE H RIS HI & 8log2-10log2 (35 3).
252 INFELLH

WG, bR R 4R AE 40 h FFRsET:,
72 h AFRAET, LT RIK 100%; R EE, N
FRAE, W TCIERZEIRIET, FERTHNER | 22E |, 2,
B I S AR SO TR A S LA T IR M A
WA s FET R AT L4 B WOMRE AR, Bl A K
ANANEE B B A, DDTENR 2 a2 AR
A Sk AR I SR L 5 R e
AW, VRIS R LT, A s MDA
ERFERA; B REIERE, A NSO L.
T B 1 S G R 2 4K T e S U Rk
WM 10d, FrA IR, /I 3EIK 100%,
PR A G Al 28 J5 R R DL B B B AR Ak . SR 4tk

Table 2 Determination of the titer of polyclonal antibodies in immunized mice

Dilution multiple 1:1600 1:3 200

1:6 400

1:12 800 1:25 600 1:51 200 1:102 400

12945  1.0544
0.153 (1:1 000)

Post-immune serum
Pre-immune serum

0.8910

0.661 7 0.542 4 0.415 2 0.305 6

4 % TEHAEY Western blotting &

Fig. 4 Western blotting test for the expression protein.
M: prestained protein molecular weight marker (Thermo
26617); 1: purified recombinant proteins; 2: total proteins
of McHDV; 3: total proteins of RHDV vaccine strain.

% : 010-64807509

McHDV VP60 F= 4t i 3R F 41| Ff R A% 3R 35 7
PC v I SR (AP 2 K 1 S i) A AT McHDV
TR . 3K MSHD 776011 B o7 28 1 sl JEE IR
TR AR SR AL TR b

2.6 fREAEN

B AU S R AH 2, 44 1 0 10 (WIV) A
PBS J5413 , [ & Rl 3 G B0 B EIG T HA
R, MAE HA A ik 10log2, 414 [ 5 RE S Fi
HYVR TG P RPN LS B3 HA R
B/ log2 (3 4).
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F#3 HBEMBRE HIZEM (log2)

Table 3 The HI titers of the sera of immunized rabbits

Time (d)
Groups
(0 7 21 28
Recombinant protein immunization <log2 3log2—4log2 4log2-5log2 5log2-7log2
Tissue inactivated vaccine immunization <log2 5log2—-6log2 7log2-9log2 8log2-10log2
His protein tag immunization <log2 <log2 <log2 -
The normal control group <log2 <log2 <log2
RHD inactivated vaccine immunization <log2 5log2-7log2 8log2-9log2 8log2-10log2

2 the serum samples were taken at the beginning of immunization and measured with HI at that of 1:2.

F 4 McHDV VP60 BBk R AL R %308 7= 4 Y 5 & R 1P 38R
Table 4 The protective efficacy of prokaryotic expression of tandem epitope domains from McHDV VP60

Groups HI titers of _ser? at Surviving rates HAtit_ers oz liver Bacter.ial

challenging (%) tissue detection
Recombinant protein immunization 4log2-5log2 100 (5/5) <log2 =
Tissue inactivated vaccine immunization 7log2-9log?2 100 (5/5) <log2 -
His protein tag immunization <log2 0 (0/5) 10log2 -
The normal control group <log2 100 <log2 =
RHD inactivated vaccine immunization 8log2-9log?2 100 (5/5) <log2 _

% the titers of HA/HI was measured at initial of log2. ®: the results were negative.

27 HEEE

FHIRFEGL R L L GUE | ' R 2k (%) A,
252 YL RN 6 W R e 5, AR T Bk
WLER BN . . M B SRR A LB BRI
H, 37 CHR%GEFE 72 h, TAIEAK (3 4).
3 Wit

EE R B R — S EH SR s, B
AT M. 2440k, REDEIRZEH
TR A0 . AR AT RV SRR A
AR IS8 S T BB S B S R A XA
b ABFEE DB ISR B K, B
PeBRI fE B s m U Wik, JF R R
e PEpdi KL B s oY, K IR E S
B GEIRA AR, DABORE S M e f B 4R
HELR B

Ih g I S AT T T A A 2% Ll T B A
) —Fh Stk | S B, AR A 3Ot
R, T UM L B BRI A 4 o (IR I

http://journals.im.ac.cn/cjbcn

FLIER I AR 2R BB A2 - 2B B T AE I 9T AT A8 5 Jxe
SEHRIE, UESSZEE o — R B, Ha e
HAZATRRIT 5 (GenBank %3¢ MN478485)
GenBank 1 RHDV 2N IRITS (B35
KY437668.1, DQ280493.1, EF363035.1, DQ189077.1,
EU003579.1, KX844830.1, MH190418.1, EF558575.1,
EF558578.1, EF558573.1, EF558576.1, EF558586.1,
EF558577.1, EF558579.1, EF558580.1, EF558574.1,
Z49271.2, X87607.1, M67473.1, Z29514.1, U54983.1,
KM878681.1) (MR TE. 85.6%-98.7%M. . H

B, RHDV i JCA AR R IR ANEFR ik, Btk
ST FH G g3 500 4 R L SUK SV o RS Y
il 25 T K IR BB sh W N IE L 2, A
7S 5 FLRFE A s B4 A0 sh i 48 R 2 1) 7
ORI RE o R, W98 800 0 ) 7 1 4
FEAR AP ERT IR VPO 2 A7 M P S S
VP60 Hk K 11358 /A% 2 )7 4 H A 80 1 i 38 Sk
Fok il M 4 PR T VP60 LR 1 i T
PR 2238 7 W) 3% 1) B AR AT 3R AS 100% R4, R
VP60 44 1Y RBRCREUR, i % VP60
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BB R AL XA A S 43112 W AL i 1
TSR AR o 235 PITAE T 5 141 BA B8R 3 R ot Y
R, LUBIRTS McHDV fiAsME S, (Higs
ARk B U F 04 o R A B 5 3 T A e 5 11422
L McHDV VP60 341 (1) 4 Bt , i  FLA 35t it
ALy 4 AL F 1-300 bp, 421-1 020 bp
1 1321-1 467 bp =N [XJE, H 3 ANXIHZH R
J¥%15 RHDV VP60 #1ii DNA KB iy [l I 43 31
Jy 84.3%-98.3% . 83.5%-98.7%7F/ 80.0%-99.3%.
3 X E W HRRIF S S RHDV VP60 A
i DNA R B 8RBk 7 91 i [a) v 83.2%-98.7%,
Yt 2 MR 5515 RHDV VP60 #H)% DNA H-
B ERHK G i 11 24 BE R 1 [R5 Sh 90.9%-99.1%,
ANF SR Z A S P AR R R 25 . Hi,
R R B ECR B P B R R A AR T
McHDV =AM R IF 5, BotHEs ey
Wy GRS H FE PR RAT S, RN ES
JEM PCR 4 i A R0 )P 5 Al & AE—iie, e
JE R IR BARRIR EAHE AR T EHE A
g S RO SR R O A S AT

W TS BN W R A, BT EE—
G SRR, B AR T B W R I RN I R
BRI, EMASSE LG A R s WA ik 4 7 B
HE R0 Hr, W EHE T
L B SRR 0 1 PRt T RS BTk

AR 356 1 B 2R A B IR 91 AE R W T R
Al GRS, L EERE RS, difb i
IR RIS sh®, 1Al ELISA K45 1 wos
PUMER AN A3k 12 51 200 DL b, KEHEN
HA R0 %EE R . Western blotting 61 45 5
R, HUIMLTE AT 5 McHDV 20 213 F19% ¥ 7% VP60
BRI S, RUIH 0 Mg I8 A RAFRY
VALY S A s - S R (SRR R FSTOE
FH 50 2 0 B v 2 1 R PR R B A A o AR
FER IR AE R BoR, EAEARE 2 WK
o 100% KSR Y, B RMFF A RE R R EAHE

% : 010-64807509

FAiE BRI, & TR A ™, HK
AKEAR, I Al kE S 2 SUK TG B A 7 T 2RI
FER A B LA S SR 1K 2 G0 A e ) B
JEFCBEHR A AR AR IR S R R G T
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