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Construction and expression efficiency of recombinant Bb—Em |l /3 vaccine

of echinococcus multilocularis
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[Abstract] Objective:To construct recombinant Bb-Em II /3 vaccine of Echinococcus multilocularis and to investigate the
expression efficiency of Em I /3 antigen encoding gene in Escherichia coli BL21 (DE3). Methods:Em Il /3 antigen gene was
amplified by PCR. Then the gene was cloned into Escherichia coli-Bifidobacteria shuttle plasmid pGEX-1AT containing
gluathione—S—transferaze (GST) gene to construct pGEX-Em I /3. The recombinant plasmid was electroporated into Bifidobacteria
bifidum(Bb) to construct rBb—Em I /3 vaccine. The vaccine was identified with PCR and restriction—endonuclease digestion. The
expression of pGEX-EmII/3 was induced with isopropyl—B—D—thiogalactopy.ranosid (IPTG),and fusion protein Em I /3/GST was
examined by SDS-PAGE and Western blot techniques. Results:1 759bp gene of Em Il /3 was successfully amplified by PCR
and cloned into pGEX-1AT by restriction analysis. rBb—Em Il /3 vaccine was successfully constructed according to PCR and
restriction—endonuclease digestion.It was demonstrated with SDS-PAGE and Western blot that the fusion protein Em II /3/GST
were expressed in E.coli,BL21. Conclusions:Bb-Em Il /3 vaccine of Echinococcus multilocularis is successfully constructed.
The plasmid pGEX-Em Il /3 was highly expressed in E.coli in fused form with GST and this kind of protein shows specific
antigenicity according to western blot.
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HRBE RS T, 0452 EA BCG-Em
/3 B %% BALB/c RUATES/NR=E RS
3 R , Missich 25004 31 20 Jikr B2 5 4L Bl XUBE AT
B, AT A & J DU AT 7 8 R e R BRI R TR )
BT H, Bk, AP0 ke Em /3 STR RIS R
PR A K575 B — DUBEHT B8 , SR 288U pGEX-
INT, ¥WE pGEX-Em I /3, L FFLB: ¥ 1k Bb, 14
BEAB-Em I3 &N, RN Emll 3 53 FHEXKE
YA B BL21(DE3) B RIARER , R il IR ¥ (1 42
PR A — R A M E AR

1 #REFE

1.1 ##

L1 FESRFA SRAENPAH PCR ¥ AN & UNIQ-10
BEARR/DEMERN SRR SaRM &SN E U-
NIQ-10 A:3X PCR F=#14li{bid A & . NI BERE A1 DAB B &5
¥ 8 b4 T4 7] s TADNA %358 .DNA Marker .BamH |
F1 EcoR 1 W H Fermentas A7l ;R FEREAREREE
PRE RN MBRLT 4 E BL(NC B BB T E AL iR
FH B [gG(HRP 1eG)W A4 FIE ; 1 S sR % /D B
M (—H) BARE &,

1.1.2 DNA 4R pCD-Em [l /39 A 8 FURTTE,

1.1.3 BRMEEE KBEEREE - SEHEFRRER
& pGEX-1 \ T g B 1B 76 BRI KUt 122 25T ,Bb I8 A
IR G, BL21 KB SAE b A= (77,

12 #ik

121 HERY) Em /3 HHNKY 1

1211 PCRY' B EmN /A EHEN WME\EEHFE Em /3
(U05573) %) DNA F 3% it 514 ,P1:5° -CGGGATCCTAT-
GTTGAAGAG-3" 4 Li#i#5(47,5 %85| A BamH | {1 &,P2:
5’ -TCTGAATTCCTACATCGACTC-3" F F #3|#,5 %3 A
EcoR1 i, 54 Li§4E TAT &M, U pCD-EmI/3 K
AR, P11 P2 A5 (4, PCRY M Em I /3 HE A B, P&
4 :94 CTAEM: Smin, 94 CAEHE 455,45°CiR K 255, 72°CHEAH
3.5min, 3£ 30 NMER, &5 72°CHEAMH 10min,

1.2.1.2 PCR F=#4lifk Bk EEUKMF PCR =#4ifk
H:HR PCR P9 AL id ) & 00 Bk, RF I 3 w1 4lifhr™
YT 1 2%B IR R Tk 652 . 3F 1L PL F1 P2 iP5
Yx R RN ST, b BB T AR M.

122 HHAFKR pGEX-Em I1/3 fyfyz

1221 BHEHEMBEXRFERW#E Eml/A3 EH PCR
PR BTR. pGEX-1 A T 43 7 BamH 1 X EcoR 1 B3 K
Y, MU R& 6opl: BMENEEE 4211 . BamH 1
1.3l .EcoR1 131,10 x Buffer 6 p1 KEEETFK 9.4pl,
B 37°C/KE 2h, U= A PCR Alifbifi &4tk

1222 % HEBUSHRESEHWEREL 15 MER
Lt B TADNA sEfERFIREHE T 200 ] HIEERR, B ER
Sl Bk KA B 81,10 x Buffer2 .1, T4ADNA #3185 2.1,
4°CETSE , B 70°C10min, K5 TADNA &£/ .

1223 ZEEFYWTHABUEE BEETYEL
BL21 RSZZS4E , 37°C200r/min PRIEIEFE 1h, RERNERAE S
SO0pgm EFXHFEEN LB BAEFE L 37CHEF 16 ~
18h, BEELANHEE S SOp g/ml B X HFEERM LB MW
#1,37°C 200r/min JRIBIEFE 12~ 18h, A FkimiiAn &ig
BUEE 4 okl pGEX-Em [1 /3, $R/5 A BamH | X EcoR | B§%%
ZE A RN ST BB UA R XM B OB E M A
KA B o

123 Bb BSR4  BUBb BR, 1A 0.2ml & 0.5mol/L
FERERY MRS MU SR 2 RGBS R TS M B H
FF 100ml b & MRS Wik E b 37 CREEFH 24 ~
72h, K& 2.5h, 4°C 5 000r/min B5.0> 10min, 3 L3 HIA TR
% 10%H 1 50ml,4°C 3 000r/min 0> 10min, F L 1 ;0
AHA 8 10%H 1 25ml,4°C 2 000t/min B .C+ 10min, 3+
B MA T B 10% 1 10m],4C 1 500r/min B.0> 10min,
FLE AT 10%H M L5ml, B, (WA HIEA
Tl B0l AEAMAE 201 EAF K pGEX-Em I
/3 i) Ep Bh,IBS), 7KIE Imin SRR ERFEILF PG R
0.1cm); RFEFLBHRE B E R 1.2kV FELATEH Sms 5
TR 2 R FEALSEEE S Bb 7R FEFLARH{EE 5 ~ 10min,
A 1ml & 0.5mol/L HEMER) MRS Mk SR3E , BRIRS 5
A 15mlEp BH ,37TCREFEF 2he REWERRHTE
SOpg/ml HEHFEEMN MRS HIEFHR L I7CREEH
72h,

124 FHBbEHMETE BRERMEEHRELH -
Bb &%, HIA 100ml & 0.5mol/L BEMEA MRS Wik 3SRt
PRELEFE 24 ~ 720, FRRHIBAR SR BURER . REHM
EEYIA PCR A e B4 KL .

125 #F#iAK SDS-PAGE Bk KLEESHMME
HR 4L BL21 BRZAHE BN TEETEEEN LB
BFE S ,37C 2500/min #RIBHEFHZE OD {H 0.5 ~0.8 B, 4m
A IPTG EAME N 1mmol/L, BkEEHEFE 1.3.5.7.9.11.13h,
SAAINE Iml RIES KRB RABBAERE, L S0pl B
1 x B E ERESE B E RS & B Smin, 5B 20 01 HATHR
PRBEREEE R (10%7 B I K S%FE B ) ik 4 . %8 S
Zikifefs, Yot SRR E Bio Rad Gel Docl000 BRI BARIY
B, 2R B RS T REHAT T,

1.2.6 HEEESHT( Westem—-blot) MBS FANEIEE
F{E SDS-PAGE J5 , ¥ T8 R AR i - MR B RFLED
FINC L, FHAME P ZRDAKEA 3h; F PBS i3 41K,
K 10min; FAEABFERA 1: 100 15304 BR %% BU0LE
FIRFEARIEE 2h; A PBS 3k 4 1K, BIK 10min; FHEHBR
R 1:1 000 HART EALMBRICH 5 R 16 FRBK
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¥ & 2h; Al & 150mmol/LNaCl 1 50mmol/LTris—Cl(pH7.5)
VEBRIRPES 3 K, B IR 10min; ] DAB B AR X NC 5%
FRE 10 ~ 15min, FE R KL LR,

21 PCR¥FEEmIAB AR

1 2
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1. EmI/3 % PCR 754 2. DNA marker

M1 EmI/3 PCR ¥ LT

LA pCD-Em 11 /3 944k, P1 #1 P2 5| Y17
PCR ATP 34 Em 1 /3 3£ , 7 1 750bp Zc 4 #] L
Prs HRFH, IR 1, PR H A % i
T/alilF 2B E N 1 759p, F5 4t R
HF3| 5H 0 51 58 24
2.2 FHRE pGEX-Eml /3 #9880k &

HHFK L BamH | #l EcoR 1 XEGY G F=H 2
4.9 x 10°bp HIERIE - BX A 1 750bp 247 1) H A ZE A

1. pGEX-EmII/3 B ES ] % E ;2. DNA marker

B2 BEABRN pGEX-Em /3 BRERIEE

AE, WA 2,
23 Bb-Emll/3 A& ey %%
MMNEFEAFEEZDIMEN Bb FHIENE
AR pGEX-Em 11 /3 #4173 A, 45 %) 4.9 x 10°bp
AR F B A 1 750bp Z2 45 TR AR IR B, DL
A B M ABAGHST PCR, AT Y 1S 1 750bp 24
# B B E A B, BEY) T R B A M R B A PCR 97
By 5 Em 01/3 ZEM PCR =Y K/MMI—,
T 3,

bp

(a) (b)

(a) rBb I EGI & E @B IKE; 1. DNA marker; 2. pGEX-
1ATEWEHIEE; 3. M rBb FHERMpGEX~Em I1 /3 AYXYL
Y& E; (b)rBh 9 PCR X EHIKE 1 ~ 3. PCR =4;
4. DNA marker

B3 Bb BIERYILE (a)F0 PCR £ (b)

24 FLHF A pGEX-Em /3 & ik & 449 SDS-
PAGE £ #7

SDS-PAGE & H Bk 4 B/~ pGEX-Em I /3
HHFRLE BL21 FHERE R Em 1 /3/GST Rt &
BH. Ko FE ST T&A/MERE, 2 92ku. H
BB REXT R M EB R HIT 0, Em 1
BIGST Rt &AL 2W B EAW 22%, B1E IPTG
BR3~ShBEBARKIRRS. MR IPTC HRH
SEAFK pGEX-Em 11 /3 & BL21 AR A H A
HAS, WLE 4,
2.5 Western—blot 247

BREFEAN Em1/3/GSTREEA 5iEshH:
HEREAR BRI TS RRLJE , 747 TR AR 92ku b7
AR, R FE TG R 540, WA S,

3 33 8
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1. ZEAFEY; 2. K2 PTG %3 BL21(pGEX-Em 1 /3);
3~9. 45K IPTG i & 1.3.5.7.9.11 # 13h A BL21
(pGEX-Em1I/3)

4 pGEX-EmIl/3 TEXMFIZME BL21 PRIZMY SDS-
PAGE £%

L BOAFEY; 2. EHFOK pGEX-Em 113 FRRIESY;
3. RiFEFH pGEX-Em 1 /3 58

5 pGEX-EmlIl/3 EXIFIRHBH BL21 FREFHH
Western blot 347

Bb 2 A FIEL Y I B K o B KB M B £ &
AR, R —MEAE, BRYE . NE . &
BT EFREFEZAN T ENEN, BATkER L FE
FA T TE 2 AU RE 2R 0 R BINA TS, BLE il
H R BN B W (Endostatin ) F5E PR 1 /g o5 B 5 2
(Cytosinedeaminase , CD ) & P i XSUBE AT B 2 H 6 -9,
B EMHATHEMIIG I EBUE T8 RIRIT
Ro BHUEHEZEEERFENA: rREHNE
URAF 4, i M TREEMN, fE THB
S AL BB B AR T s B RN IS B R AL
A SRS R W S N B A A T,
1 3 X AN (R B HL IR B YDA 94, TSR B v

AL AT EAGE I —FM a4 E, TREEE
BRI ST EMARIRER, 5 TR FE, 18 TREA,

T H MR DNA BRGIASUEATE, T
KIGRA T - PUSFT R SRR BB, AR TR
PR KT8 - U FT 3 28 e R B Bk pGEX-
1N T &7 SUSH B E HAE AL KIBITF E filE A 1
METEMSM I ANENEERINERN, EZR
REfr s EUEA 14 GST ZEENM—NHE, MG
+AEHEREABKEN S, HE GSTMER. 7
GST LA 1 N RBENF Prac, i%Ja 81 7 N KT
B EAINEER up-lac Z+F R30I F,H 20 X _Lif
5 FR A A K DNA FHIRET wp B3, H 20
X T ### DNA FHIRET lac UVS JE31F. Tac i
T EHEBREA lac UVS B FAERMMES
BB 1145, LWERA wp MEFHEEM tp
R FHEFERKARE 3 f%5(Deboer, et al,1983),
KIBFFE M tac 33T 5 T8 RNA B & EHIRS!
T Ja shAMNRE H Rk 7T IPTG SR HI AR &
HEFEK, OB ES DNA & KGR A E i
{6, RGNS AT, BT B E RS FEES
5D A AT RN A I, 7E XU AT B P AR ik Sh
RN,

Vogel (1988 4E) Fl AE B3 Il % % Em JR
L8 N gtll cDNA B, BE|—A MR 1/3, 1
Rk Em /3, ATREAF R 31 1 33ku B9 2 FPZR
B, EREER Enl3 BEBEAMT Em B3k
WEREMEREE - SHERYHAEKETM
Fo BRERA pCD-Em 1173 fE2AT7HE Em 11/3 10
AR, IZEAFER S Em /3 ERKE N1 760bpH,
P Em 13 B YK EN 1 75%p, Kk
65ku A E N, ZEBHEARE N BIEERENE.
BRI R B R RN, S SN
BRI IE RO 2T BB E 210, R B AT A B, Em
173 BRBFF 5HFFI(1 759bp) 5T 2AHE],
FHEE R TEEE EmT /3 Z2H, K Enll3 &
HE R EEAGFREERAEpGEX-INT, WEEH
JRL pGEX-Em I /3, XU EE V)4 EiESLE Em [1/3 2 A
B A pGEX-1 N T 1, K HEH Bk pGEX-Em I
3 R ZFFLIEF1L Bb, B4 Bb-Em [1 /3 &1,
MEAEFEEEXYVHAN Bb PN FORET
UEFYIRIG 1 750bp A BIEA R B, HLUXEA
R AR YT PCR RESE D 8 1 750bp £ WEE
HA B, R EER AR T EA Bb-Em 1 /3 &
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EERHAM R BRI pGEX-INT &F
GST BN, Al SMNFE R RIE N GST(4rF B 50
9 26ka) MEE S EH , RIABCES  BERME, GST
T EK, MR 3, R sh Pl & Piiked, iR
iR, TR AR EAA THAFFHEREIZK
R0, B4 ok pGEX-Em 1 /3 # A BL21 1,
IPTG ¥ F Rk, RILF=¥)4 SDS-PAGE HLIk , 7E4>
TR BENMAN 92ke 4bF HHEALH , 5
FIXEA K/P(65+1+26=92ku) HFF ; T R iFE S
BL21 THMER &KW, THEEREIMENEAR
b, F3 SDS-PAGE A, BRI R ST
A3 ,Em [ /3/GST Rt & H & BL21 2HESEHK
22%, HFE IPTG %S 3 ~5h EHEZERS,IBx
TR pGEX-Em I1/3 §B7E BL21 FERFEL, A
=) () 5% Bt 1) B RIAZEAE) . Western blot 43
Fr&k B BL21 %355/ Em 11 /3/GST R-& A W 8%
YLER M BRI VS 1R 51, #2878 BL21 PRIBE
MR IEMRTE, R E B A TSR REZIIEE
X, A RESPUREE, b2 H k% R EH Bb-Em
11 /3 BEH T R R R R T RS0 30 LR
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