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KT E- D E SR IER AL pBCG-2100 B4 R A"

et B K B AT EEAH

(FIFERKFETRE¥*FRPCEF TERFWRE R 430030)

N F NAXTEDEFEHNBT KBFE-FHTE(E. cofi- Myobacterium Y B B R A
L pBCG-2100, B T 4% H & M 0% & +F EH ARtk 2 Bt H K S-¥ # 8 (Glutathione Strans-
ferase, GST) LR 2N £ F At ¥ ( Bacillus Calmette-Guerin, BCG) P L, UFABHETE
AR W E 5 (Hear shock protein, hsp) 70 B EH 2K F 70 B pMT-70 F 84, T4 hsp70
BEhF WFESCHERN BN F . HHEREEA E. coli-Myobacterium T B pBCG-
2000 B, WEH W E . coli-Mycobacterium X RM pRCG-2100. FH ML GST #y DNA #
TEBAY (0% 42 MK FF, L& 3 pBCG-2100 1 hsp?0 BEIFH T 8, BA S EHFEFRKX AN
pBCG-GST, ¥ pBCG-GST B {LA BCG H, it HE A BCG BN, SR AS R IR EANE
A GSTOUGSTHRLIE, APIE4ED, @845, 7 SDS-PAGE L4F 5 26kD W AHER
HERFEAW, RRERS BCC MR EON 13% . Western blot ##7R rGST B 5H GST W $T
R,

XMiE BCG HFHFTHEME, GST, R Fik, #li{k, Western blot
ST R378.91 RIS A XHSEE  1000-3061(1999)02-0225-29

BEABCCHEEHMNMFEATHREZITEMR, Rawier N EABCGHARERE T HiP
R, Stover!2 B O’ Donnel P13 T B4 BCC RN~ KRB XHPHLER
BEE 1T SEMHFERMRE, EPE, ARV EHA BCCHEEMMRTRLEM, BEXR
HIB T E. coli-Mycobacterium FH# k pBCG-800014)fl pBCG-2000'%, ABFRMER T 8
AR E HEEH pBCG-2100, FHFIH pBCG-2100 #E BCG ##A T Hiilg.

1 ##for &k
1.1 #H

FR pBCG-20000 i A E My 8, BCG A&k, h b5 & H &5 5 iR 4 BR
pBluescript-GST (& H 2 Ifil & Bt 7 [ KR Bk GST £ 1 cDNA F %) fi &K i& BB pBV220-
GST R EM KEF S HFHWZRME TN pMT-70(FAFETE hsp?0 WB BT

F3)YHZEE D.B. Lowrie 18t GST ¥ ¥4 {k ik M (XY-045-00-07) 5 Pharmacia Biotech
28] 5 BRIl E 4, 4 Sigma 25 7 & TTDNA B & 88 8 FF i 57 & (Q57808)

+  BFEHE(No.94-Y-19)MER AR FEE BT HE (No. 39480022 .
+ » AR ERKFEBEEFTRF.
oA B #A:1997-10-13, #5E A ¥ :1998-10-15,
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% Promega 2> 8] 7 & [ S1dATP % DuPont 4 & F= d&; E. coliDH5a. ABC i F| &
(R2526) .DNA FR I BS #1148 . ANTP. L & DNA fIE A F 4 FRinHE, Bl Tien4k
24 TENF; Tag DNAR SBMT Gibco 248, hsp70 B TEM TSI WH L8
Sangon £ T AR L 6] & .

1.2 H&

1.2.1 E.coli BYEH DNA HiRZ B #K6],

1.2.2 hsp70 BEVFFEFIHT B FER 4540 L pMT-70 AR, B3, BHRHEH:
94C 455> 47T 45s—60C 455 B )5 — KL B [A % 10min, 3£ 20 KEF; MFEESH
Tabor B i,

1.2.3 BCG B3 5% 1k: BCG ¥ # # 5 M7H9-ADC-Middlebrook { Gibco 2 8] 7 i, &
Tween80), HE K 4C10% Hliikik 338, REMERFTFERPH TR iR
{42500V, 254F, 1000Q( Gene pulser Ml Gene control #J 4 Bio-Rad /@ ) ; ¥ 7T 4—6
R, BTk TRISRES 25ug/mL FIRER.

1.2.4 BCG WIS %A, (GST AL Western blot : F{EFRFEMBAERKIE 4
B, B8R 2CHES 1h, FE 3, TRE—KFESS oh BOWE, AAF B HISE;
A Triton X-100 ELMEE K 1%, 12000g .0, B L, H GST Sepharose 4B HE4 B4 1k
rGST. F B Western blot By H R H—H £F,

1.2.5 FEARMNTH SDSPAGE EAKREERE. HELEOK Lowry E#llE, &R
J& SDS-PAGE % % A E Q4047 R 4L R I B AR ERE K N 560nm LRI .

2 & XK

2.1 hsp70 REIFHETERFFIN PCR Y M. TR 5RF

Ha# . ©5 -TACGAATTCTAGACCGCACG-3' (35 -CCCGACCGCAGGATCCATGG
TG-3', #sf PCR ¥ 1% 1 hsp70 13 E1F#4 150bp, ¥ H 72 B2 2| Bk pBCG-2000 1, ik
HEAEAHTF, A pUC/M13 8 A 52T hsp70 B 31T DNA BTSN &, T8
RBETHBT ATG Li#f-12—-8 BIFE 47 WL SD R FF GGAGG; AR 7E ATG L i#§-45 47
W5 E.coli-10 X TATAAT BB H 5¥ ATCATA; 7E-64 Al-116 B[ 5 E. coli-35
{8 ERES FES TTGAG; KL ETE hsp70 BE1TF-10 KFE M R FEE F 5| TGCACT.
e UL
2.2 E.coli-Mycobacterium B85 A pBCG-2100 F1 pBCG-GST 8913

ZEHFORE pBCG-2000(5. 6kb) Y £ RS L Xba | 1 BamH 1 #5 BB Y =,
2314 14 B3I X R R EE A9 IR B FE SIS, hep70 J3 31 F PCR =3 v % 2 1] i f A
pBCG-2000 =, X #&, AR T & AP FHRFEFR pBCG-2100(5.75kb) o i T hsp70
BT T BamH 1 LSRRI A, 1 HE hep?0 BEHF TR A Z ZBA S8
BREETE — Kpn [ BB VI 55 B/l BamH I F1 Kpn 1 7] AJEAE pBluescript-GST EYI T
#4 650bp B GST %55 DNA F B, ¥ E A pBCG-2100 J5, MM T RETEED BATH X
3% GST Wik 84k pBCG-GST(6.4kb), LA pBCG-2100 AR, FRI#H hsp70 BEhF
B[4 PCR W[ ¥ # H 150bp B9 hsp70 F3 51+ DNA R B, T pBCG-2000 HELAR ) Xt
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TA
< gG— & ATG
-
a T '2 46O SD
primer Xbal BamH| == =2G
.= 3 JTAT0
94 =3
| l l ] g.=3 ATC
ey B " AG-35
pBCG2100  Phsp70 c=. 16
- ?
b GAATTCCGACCCGCACGACCAGCGTTAGE — = -
ATGCTCAGTAAGTTGAGTGCATCAGGCTC Rt
35
AGCTCTGAATTGACAGCACACCGCCGTCG
AGGCAAGCTTGAGCGGGGTGCACTCATCA
-3% - 10 GAG'35
TAGTGCAGGAAAGAAGCTCTACATATICAG T
«
GAGGATTCACCATG
SD Met

H1l AHZHEMKAEAN 70 53F DNAFFIME
Fig.1 Sequence analysis of human Mycobacterium tuberculosis heat shock protein 70 promoter
a. Sequence strategy. Phsp70 indicates promoter of hsp70; '
b.DNA sequence of human Mycobacterium tuberculosis heat shock protein 70 promoter. Sequences that are
similar to E . coli consensus sequences are labeled with -35 and -10; SD marks a likely ribosome-binding site;
ATG indicates initiation codon; The arrows indicate regions of dyad symmetry;
¢. Autoradiographic picture of hsp70 promoter sequence

HEATEZ R ; Xba 1 F1 BamH 1 9B 5 % 3 FFORL_E 3404 B — i 45 ; pBCG-2000 7 8
Pou T I8 A B /B R AR IR H 286.368.445.4501bps 1~ H Bt, Uil ASNEEHE R BIE,
JK 445bp @ B BL7E pBCG-2100 A 598bp B F B2, 7€ pBCG-GST W% 1194bp B i B,
pBCG-2100.pBCG-GST 5 pBCG-2000 HR§ U1 #% R & = WA 2.

B2 R pBCG-2000 5 pBCG-2100 fl pBCG-
GST HIEEI B % %
Fig.2 Identification of pBCG-2100 and pBCG-GST

bp 9 8 7 6 5 4 3 2 1

23130
9416 by restriction analysis and PCR
6557 .pBCG-2100 digested with Xba 1
4361

.pBCG-2100 digested with BemH I

. Control of PCR with pBCG-2(0 as template

. Product of PCR with pBCG-2100 as template
.pBCG-2100 digested with Pou Il

. pBCG-2000 digested with Pou I

. Molecular marker (ADNA/ Hindll )

. pBCG-GST digested with Pox [l

.pBCG-GST digested with BemHI and Kpn 1
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2.3 GST %[ BCG +YFTiL . A1k 5 Western blot

GST % BCG PHRIE 5HLZERRE 3:

7] L7 SDS-PAGE 43 T8 26kD 44 # B &3 %4 M ERM AR AME KRS
R EE, FRE GSTHREEEERM 13%. 5 pBV220-GST # E . coli PRIEH
GSTHE, A ERNABREER PR TR REME, BREFRAEODRHIFERRK
GST B £ 3 B Ptk 36 17 S B EP % X Y, Western blot 4 £ 8 7R, 5 ¥ B F pBCG-GST/
BCG.pBCG-Si26/BCG ., pBV220-GST/DHs, 19 rGST M RE= £ 435 &4, AR WA 4.

1 2 3 4 7 8 9 1 2 3 4
97.4
97.400
66.2
66.200
w430

3 “ L - 31000 )\ - 3.
’ - ..‘ | B 31.0

14.400 R 10,4

M3 GST fE BOG &k 54 {k SDS-PAGE H A4 BeauMEd GST

Fig.3 SDSPAGE of GST expressed in BCG and its 7 BCG Hl E. coli FRIFRIE
purification Fig.4 Immunoblot of rGST ex-

1.2. Total bacterial protein of BCG containing pBCG-2100(1) pressed in BCG and E. coli
and pBCG-GST(2) induced by heating: 1. Anti-GST polyclonal antibody react-
3.4. Supernatants of bacterial protein of BCG containing pBCG- ed with 1GST purified from BCG con-
2100(3) and pBCG-GST(4) induced by heating; taining pBCG-GST
5.6. Purified rGST from BCG containing pBCG-GST induced 2. Anti-GST polyclonal antibody react-
by heating(5) and from E. coli TG1 containing pEV220-GST ed with rGST purified from BCG con-
induced by heating(6); taining pBCG-Sj26
7. Total bacterial protein of E. coli TGI containing pBV220- 3. Anti-GST polyclonal antibody react-
GST induced by heating ed with rGST purified from E. coli
8. Total bacterial protein of E. coli TG1 containing pBV220-GST TGl containing pBV220-GST
9. Molecular marker 4. Molecular marker

3 9 ®

pBCG-2100 £ 7E pBCG-20001) 5t F X MRk ok, SREHULE, F—R
MREEZ RO SMEAT AGETHE hsp70 BEITFFY, FEBLFREEREI
BEEEFEMNES. ZHLERM hsp70 B3 F, REAXFGI FREENBIFE T H
E, RBESTF, HEARENRTH, BB AR 4 BAFE A RNA B SRIRS], 7THH
ISR T HERERHTIEE., % BCGCEEANBEERAREES, hsp70 BEIF
EiEL, BEERRMBEEANTE  EANFENRE, HIEVNEHRPHEEER N,
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FAEA BCG A XH B BR MW ARREIIEERE®, 1996 1k E 7 EBF5T AT
HEHAMSSRM%H GST IEEFEM BCG %/ R, THERERAHREN £, £
Bt R A AR #E & pBCG-2100, 7 BCG FHET HAM R & GST Hilf, FrEkm
EORNAFERBIERAEE, iR FREREER Y, XA EA BCGC HHEHY
R RBEE T ER,

2 £ X B
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Construction and Application of Escherichia coli-Mycobacterium Shuttle
Expression Plasmid pBCG-2100"

Cheng Jizhong Zheng Bo Hai Taoc Huangfu Yongmu
.{ Department of Medical Molecular Biology, Research Center of Experimental Medicine,
Tongyi Medical University, Wuhan 430030}

Abstract With cloning technique used, a new E. coli-Mycobacterium shuttle expression plasmid
pBCG-2100 was constructed and a foreign gene was tried to expressed by this plasmid in BCG. First-
ly, human Mycobacterium tuberculosis heat shock protein(hsp) 70 promoter in plasmid pMT-70 was
amplified by PCR. After treated with Xbal and BamHI, hsp 70 promoter was cloned into plasmid
pBCG-2000 and the pBCG-2100 was constructed. Secondly, cut from pBluscript-GST with Kpnl and
BamHI, the gene encoding GST was inserted into downstream of hsp70 promoter in pBCG-2100.
And then BCG was transformed with it by electrotransformation. The transformant was cultured and
induced by heat and the expressed protein was significant at 26kD SDS-PAGE, which accounted for
13% of total proteins in BCG. The result of Western blot was positive. The conclusion was ready to

be led that the construction of the new vector was successful.

Key words BCG vaccine, shuttle expression plasmid, GST, gene expression, Western blot, purifi-

cation
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