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HSP70 GST
%
430030
— 26kD S26GST
Mycobacterium smeg-
matis 70 Heat Shock Protein HSP70
pMT-70  Ncol SD S26GST
HSP70 S26GST -
pBCG-2000 SD
S26GST rSj26GST SDS-PAGE
26kD -
1.6 28%
SD 3
GST
R378.91 A 0001-6209 1999 02-0100-07
BCG ! BCG
S26GST 2 HSP70
-S GST M. smegmatis
1
1.1
E. coli DH5a pBCG-2000 pUC19-GST 3
M. smegmatis mc*155 Dr. Jacobs pMT70 70
D. B. Lowrie Neco I DNA T4DNA
* No.94-Y-19 No. 39480022
1997-07-14 1997 -12-15

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2 HSP70 GST 101
E. coli Klenow Mung bean dNTP DNA
Tsg DNA Gibco
1.2
1.2.1 E.coli DNA DNA Birnboim
DNA 4
1.2.2 M. smegmatis mc*155 37C 0.05% Tween-80
M7H9 3 25mg L M7H10
1.2.3 Sj26GST PCR -
Sj26GST 94C 5min 80T
Tsg DNA 94C 45s 47C 45s 60T 1min
20 10min
5~10pL 1.0%
1.2.4 M. smegmatis mc*155  100mLM7H9
37C ODgypo 0.5~1.0 2.5h 4C 5 000r min
10min 100mL 10% 4C 3 000r min 10min
50mL 10% 4C 2000r min 10min 20mL
10% 4°C 1 500r min 15min 1.5mL 10%
80pLL eppendorf 2pLDNA
0.1pg Imin Gene Pulser Bio-Rad 2 500V
25pF Gene Controller 1000 Ohms 15~25ms
1ImL-M7H9 37C 2h
0.1mL 25mg L M7H10 37C 3~5d
1.2.5 M. smegmatis mc*155  M7H9 37C 150r min 48 ~72h
45C 30min 5000r min Smin 1mL 25% 50mmol L EDTA
50mmol L Tris-HCl pH8.0 100pL
2pL 100mmol L PMSF 2mg 37C 2h 10% SDS
1% 37C DNasel 37T 30min
50pLlL 2 X SDS 100mmol L Tris-HCI
pH6.8 10%p- 49%SDS 0.2% 20% 100°C 4min 20 pL
0.1%SDS-12%
1.2.6 SDS-PAGE Lowry
SDS-PAGE dual-wavelength TLC scanner cs-910 560nm
2
2.1
2.1.1 -
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pBCG-8j26 11V Ry E M 1 iR, HE#E% . H5EA Neo I YIE AGTHHTH HSP70

pUCI9.GST
(2.84k0)

2.84kb)

Sal I

Patl dAdTAC R
Mung bean Klonow Mung bean
Sa) [g Mung bean
l Sall
EcoR1

(3
'5 pMT-Sj26b

(3.45kb)

g
r“f pMT-Sj26a
(3.45kb)

pBCG-2000 §
(5.61kb)
neo

pBCG-Sj26
(7.21kb)

2.

AL pBCGSizs U
(6.41kb)

.~

B 1 KERFTE- T BT B RSB K pBCG-S26 11V g &

Fig.1 Construction of E. coli-myobacteria shuttle expression plasmid pBCG-5j26 I~1V
MCS : Multiple cloning site, containing H: HindIIl; B; BamHI; S: Sall; X: Xbal, E: EcoRI, Ev;: EcoR V ; Xh; Xhol; P;
Pstl, K: Kpnl, Sm:Smal, Sa;Sacl; Sc: Scal.

OniE: E . coli plasmid replicon, OriM : Mycobacterial plasmid replicon, Phsp 70: human M. tuberculosis heat shock protein

70, GST: Glutathione S-transferase gene.
MCS: & FBE (v 4, B4F H: HindlI1; B; BamHI; S: Sall; X Xbal; E: EcoRI; OnE & OriM 43 31 35 2k 5 37 B #0 4 BEFF

W HREA, Phep?0: ARBHEAKTES 0B T.GST. MUK SHBEMEER,
=>4 GST 2H, MERY Phsp70,

#%  http://journals. im. ac. cn
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BE T RR pMT-70, A ¥4 51 Mung Bean # B E§# Klenow DNA X & 8. dCTP,
dATP.ATTP &4, A Sall Y15 EW 2.8kb & AL BT HSP70 e FHERFE: B
Fi Pst 1§11 Sal 1 ¥R % pUCL9-GST, BB 45 Sj26GST B DNA F Bt (654bp), A % A
Mung Bean % EBSBHIEH, SIS HFF 53 85 00 B A Brik s B 4, /8 3 B4 BB pMT-Sj26a.
pMT-Sj26b. % B HSP70 5 Sj26GST B & %% 15 % H 58 & U4 #2147 & pMT-70 F
HSP70 W42 H, #H SD FH AR, RS, H Xba 1 8] E. coli- 5+ BT B 4R UK
pBCG-2000( B 2), 2 EcoRI, Xhol, Pstl 7 2 M EEVINLE, A88Y DNA B X/MEIRE
43534 . EcoR1 2620, 2994 ; Xhol 2355, 3259; Pst] 4842, 772 ; HindI1I, BamHI, Xbal 7 8 —
BG4 45, E DNA R B39 3% 5614bp, BRI —K Jr B, K H Klenow DNA B -&E#f ANTP
B I BR B4 5 5 UL pMT-Si26a, pMT-Sj26b B EcoRI fil Sall W EE VI, B2 & A F i
HSP70 #9330 T R F 2 #l T #y Sj26GST ZH# 800bp DNA fi B, A% Klenow DNA
BAEEM ANTP B BRIEN, KA 0517 T4 DNA E#BEH TS5 pBCG-2000 #17%
B, B RN AR -0 B B F R FRE R R pBCG-Sj26 1~ 1V, EEIE# R E
3, H:A Xbal, Scal, BamHI, Kpnl ¥ 4 88 —&# Y] {i &, pBCG-Sj26 I~ 111 B§¥] /5 DNA K
/% 6410bp, pBCG-Si261V B8 1] /5 DNA K/ 7210bp, EcoRI b ALEE V] Hf &, pBCG-
Sj261-111 B ¥} J5 DNA /N4 3420bp 1 2990bp, pBCG-Si261V B H] /5 DNA K /K
4220bp M 2990bp,

B2 KBHE-EFEFREMA pBCG-2000
B B0 i A AT

Fig.2 Restriction analysis of E. coli-Mycobacteria shut-
tle expression plasmid pBCG-2000 M3 ABHESEITETRELRE

1.ADNA/HindI11;2. pBCG-2000/EcoRI1; 3. pBCG-2000/ pBCG-S2611 1 PBCG-Si26 1V £ B 41 1] i
Xhol; 4. pBCG-2000/Pstl; 5. pBCG-2000/HindIII; 6. e

pGEX(4900bp)/BarmHI; 7. pBCG-2000/ Xbal.
Fig.3 Restriction analysis of E. coli-Mycobacteria

shuttle expression plasmid pBCG-5i26

1. \DNA/Hind 111;2, 3. pBCG-Sj2611. IV/Xbal; 4,
5. pBCG-Sj2611. IV/EcoR T ; 6, 7. pBCG-Sj2611.
1V/BamH I+ Kpn 138, 9. pBCG-Sj2611. IV/Sca 1.

2.1.2 VUFhZER FEIEFTR Si26GST A F 8 PCR 731 . LA pBCG-Sj261~ IV N#ifR, LT

PEREEHNTIY:
5'-CCCGCTGCAGATGTCCCCTATACTAGGTTAT-3’
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B4 GSTHWPBERK PCRIH
Fig.4 PCR amplification of GST encoding gene
LA FRARAE; 2~ 5. 4 Bl pBCG-S26 1~1V AHEY
GST # AN PCR &4
1.PCR molecular marker; 2 ~ 5. Amplified PCR products of
GST encoding gene by using plasmid pBCG-5j26 1~ IV as
templets respectively.

kD

94— atee - em
P = i
s

30____ [ TP — w s

5’-GTCGTCGACTTATTTTGGAG-
GATGGTCGC-3’
PCR ¥ 38 7™ ¥4 654bp #§ Sj26GST &
KEF5, S REHEBF AUG ML ILE
BT UAAl®l, S5H#i4 % —%, PCR
EHmEEEk RE 4. BHREH
Si26kD % B T 4 3 9 37 & 1 pBCG-
Si261~ 1V FFHR A TR F,
2.2 BHFEmMER 26kD i FEE M.
smegmatis PRENENEREESR
AE
W ERBIERRES AT E R RS
Si26GST gIfE M W E 5. & Bk pBCG-
Sj26 I~1IV AIHLYS - BT B AT, F
45C K ¥ 30min, T
# S, & 13 SDS
PAGE, TE4r ¥ & 26kD
TR BHREEH
#, R S26GST 4+
TEMR. ARREE
HHA T 4 560nm
A2b 3ot B P 9 B B i e -
HEQWHITERS
. W, &# B i
pBEG-Sj26GSTIV 4
¥ FF B 33X Sj26GST
HEEwE, SEERE

17.5—
pr— HE 28%, H S =F0 K
o Bs ik -5 6 MHRABEEERE
E1#7 14% ~18%,
5 GSTEHKE M. smegmatis mc*155 FHEIA M SDS-PAGE 4#7 WHE 6, A Lowry Bl
Fig.5 SDS-PAGE of Sj26GST expressed in Mycobacteria smegmatis mc® 155 ﬁ-}-ﬁ FF-%E{J%IHQE Eﬁ}

1.5 F Eis#E: 2 BERH RN G RED ;3. & pBOG-2000 # B4 MATH A B 2l % 12¢/L, T F

HEE S ;4~7. 4 81F pBCG-5i261V, pBCG-Si26111, pBCG-Sj2611; pRCG-Sj26 1 FYHE

RAUTRNEESES

pBCG-Si26GST ) 41 &

1. molecular marker;2. Total bacterial protein of M. smegmatis mc? 155;3. Total bacte- EP S]26GST % ik E @
rial protein of M. smegmatis me? 155 containing pBCOG-200034 ~7. Total bacterial pro-  FFE{EZE H %N 3. 4g,
tein of M. smegmatis me® 155 containing pBCG-Si261V, pBOG-3526111, pBCG-Sj2611, :

pBCG-5j261, respectively.
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3 itk

EHTHEEAMTHRESHNHAERR EABEEEE, 2 BTEEF S ItE,
m. A TEME MR AR RS,
HefaE SR T D IRFANE S P A BCG A 53t
FEAR S He A0 5 — YR e For AT ] it B 191 B 1L 7 e
FRFI4E B BCG £ WHO #LE £ L &
RSB R R 2 —, & F OB L

W, FET R X B P4, 3 AR il 4 B AT
RIBRRE T EOR B R SE DNA MU TR SR
RN EZERS, AC B8 £ BCG &
B, ERIE R B EF AR . By 1 2 3
BEE RS, EREBERECHER (KB T
B HEESTHRERENEREITZ AN B6 GSTERE M. smegmatis me® 155 F
BT AR BOP B, IR T AN SR A R BT, FE/R 0 SDS PAGE MUz L1485 81
EIEH‘EE F BCG Hif/ﬁgif‘%, % 15~ 18h *"f‘ﬁ"., i‘% Fig.6 Quz:mtification of expressed protein by densito-
meter scanming of the SDS-PAGE

FRESEI, A5 84, B RATH M. smegma- | & woc soorv it 5 B 812, & pBCG-
tis IXFPERAHIT I B LB R R g6 11 098LE 4 B 3. & pBCG-S26111 B ALK
B, TEABRITR & H, B R FE BCG —#, th sriire.
%—ﬁajgﬁﬁ EEIEE] g{j “q H@ﬁi&#j | , Fd )]%’.;}E 1. M. smegmatis mc® 155 containing pRCG-Sj261V;2.
mﬂ%ﬁkﬁﬁﬁjﬂ_‘ﬁ&ﬁﬁﬁio M. smegmaris mc? 155 containing pRCG-Si2611; 3.

NEREEES TGN E RS A RER M. smegmatis mc? 155 containing pBCG-Sj26111.
THESHITE SN EEREREEAEM. Sover AN RHBEEREE C(Tox C) T
BCG 1 FRZ B, NEEMENA L GERP RN, o] RESMEENESHITHY
REBERFYFVATENERZ —. TAMNEERNERE AP E R REED S
BB FIENLY SD FFISERELFAERN. RITH ALZITE HSP70 B3 7% &
B HANRAFEFEEEES T AP RR. RFEHSPO B3 THEVRETSHEREE SN
ERTHETEM G T, BEREWRMAR FWEHIRT HSP70 WE/KFRE, FoE
E.coli P tac R0l PTG KK /MR HE H A 25 —#, 8T EH HSP70 B 8)
F AT ET I EGT Sk iR SRR, BB A A PR PR A, B S
TRE B RS MM A= R f i w L R TE £ 4R R C1 B X FY B A 3 IR Rk
A BT EmAEFZIIESEOIERBHEIEN SD FAWBEE, SD FHMTREES
5 AUG Liff 3~9 MEHE L, 5 16SIRNA3Z SHFES E 4, SD EMWAR . E 5 AUG
R R AR FFMEAROMFEEREERT . ¥ THIT SD K7 AEER
A SERE 7 A AT DLRCRT F Ak W s R, 3R 1A A S5 AR HSP70 J5 3 T M1 B 2 i R s 47y 5
FEFE T AR E 85 BT B R 8, 3 H A BT B R IAE T g,

M 1 8] WL, pBCG-Sj26 1.11 #l pBCG-Si26111.1V Z [A R Y7 T H @ H R G
1% ATG 45 HSP70 537 M SD B3I E R —8E, R LI 3R LIV SD Rl Kk =
ABRE, X = A EEE R pMT-70 Neol 1/ 4 Klenow DNA B SEE M ERE =8
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dCTP dATP  dTTP

pUCI19-GST Pst 1 Mung Bean dGTP
ATG I III In 1v HSP70-5;26
v PCR 2 3
PCR 654bp  DNA pBCG-526 11 pBCG-S261V
EcoRI  Scal S26GST
pBCG-S261V HSP70-5526 pBCG-Sj26 1~1V
M. smegmatis mc>155 Sj26GST
Sj26GST rS)26GST 26kD
HSP70 M. smegmatis RNA
IV M. smegmatis
28%
14% ~18% Hantzopoulos N2 double-copy DC
10 M.
smegmatis HPS70
SD 3
SD
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STUDY OF HSP70 GENE UPSTREAM REGULATION ELEMENT ON
EXPRESSION EFFICIENCY OF GST GENE IN M .SMEGMATIS

Cheng Jizhong Huangfu Yongmu Hai Tao Liang Juging Xiao Hong
Department of Medical molecular Biology Research Center of Experimental Medicine
Tongji Medical University Wuhan 430030

Abstret  Four different experssion vectors were constructed by cloning foreign gene which encode
Schistosoma japonicum 26kD antigen Sj26GST into Escherichia coli-Mycobacteria shuttle plasmid
pBCG — 2000 and investigated their expression efficiency in mycobacteria smegmatis. The plamid
which contains promoter of human mycobacterial tuberculosis heat shock protein 70 was firstly di-
gested with Nco I and modified with two different ways to lead to two kinds of SD squences and
ligated with Sj26GST encoding gene. Then the DNA fragment contained HSP70 promoter and
Sji26GST gene was obtained and cloned into E. coil-mycobacteria shuttle plasmid pBCG-2000 and
finally four recombinant mycobacterial expression vectors that differienciated in SD seugence orien-
tation and copy number were selected. The expressed native recombinant S)26GST rSj26GST was
solube and could be observed on SDS-PAGE about at the molecular weight of 26kD obviously. Anal-
ysis with protein density scanning indicated the expression efficiency that contaning double-copy pro-
moter-foreign gene vector was the highest and the expresed protein which was about 1.6 times than
others was 28 % of total protein of Mycobacteria smegmatis. The cloned direction and SD sequence
had no significant effect on expression efficiency.

Key words  Upstream regulation sequence Expression efficiency Mycobacteria Glutathione S-

transferase gene
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