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KaHEPRERBE, B RA WAL, AT LA F
RAEGSKESL MBS W BEREREIRE B
FMEABULAME ompT 3| FFFIH pET-12 £ 5
REBE EENTITBRYILRERNZBRMELE E. coli
PRENERE. EHTHENRR. EREMNS
B AEFRE LR, RN TR LY
P R R .

EARMNMAETE QBB THREEKERSIHME
pTO-T7M KB FFFH —1 Q FIM—4 T7
BETREK, B THRINES CHEATHEER
ByFARM . RFRE pTO-T7 B ER L EHT
QWRF,7E RBSEZIA ompT 5| R F5 . ET
F o WREERERE pTO-OT. FEH AN RIE
BYSMREE R ST R TR R AP, 0 BB R A A R 4
WRRRREREEHTTHE.

1 #MEMAEx

1.1 BEBRFRK

ZRHE IM101, ER2566 %k b 4 B R 7%, B
pTO-T7, pMD 18-T-gp4l (HIV) #1 pMD 18-T-
TPN17(Treponema pallidum,T. P.) H 2= & #j &
B#.
1.2 TRERELRH

REEZBRAYIEM T4 DNA EEBMWAH
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4 TAKARA 28], B 2 FEH# .DNA # XK

AR M EEEREY TRERAF LFE

A IgG-HRP.E K Y DAB¥ WAL EEY T

BAF.

1.3 5|¥i&it & PCR ¥1&
WRIESCERIRE R T 3 &5IATF ompT 5|

BRFEFIMY 1, RIEFE N 30, gk 94°C 20 s,

56°C 20 s,72°C 15 s #47. 5|FFIUNT .

F:5’ CATATGCGGGCGAAACTCCTAGGAAT
AGTCCTGACAACCCCTATCGC 3’

R:5” GGATCCCGTCGACGCAAAAGAGCTGAT
CGCGATAGGGGTTGTCAG 3’

R1:5’GGATCCCGTCGATGCAAACGAGCTGA
TCGCGATAGGGGTTGTCAG 3’

1.4 MmiFEHRE

HIV K T. P. G35 8258 4 BT {4 FA 4 1 38 B FA
P B AL R T RAEY LA R A AR 4.
1.5 FRiEHEMHEE

BE AN ST Y kel
1.6 BMEREXABITEFNRE

EHFRBLE AL E. coli ER2566 Bikk, Pk 1 7%
F LB(E Kan) $57 &9, 37°C I W3 5%, W H #
1: 1009 b, B ODgoo fHiK 1. 0 £ 58 H IPTG 3%
S.7E28CHKE 6 h Gl REEK. LEEEKET 1
X SDS # VAR, E ¥ 10 min J5 12 000 g 3.0, B
H 34T SDS-PAGE ML k. BRIk SR AEE UVI A
AMEREENAE, ENEB S 2B EANE S
WA UViband & #HT 0. HREEH#HGTES
W ,12 000 g B0 10 min, UEHR T 5 L ERE &
A Tris HCl o, IRF B E WM ULE B W17
SDS-PAGE H ¥k.
1.7 B&EFEAHK Western blot 93%#f

Bgl 11 {) sequence

T7 promoter

TREEANEEHNMIBE SDSPAGE 4+ 5
G oRBIMRALE L HASRENTEETR
.
1.8 SNEARMEEANSE

BEMKRTZE . H 30 mL 30 mmol/L Tris-HCI
pH 8.0.1 mmol/L EDTA.20% B4 &% 1 L LB
BEAEMEEK, ZHETEE 10 min; 12 000 g 4'CH.L
W& B {4, 30 mL 5 mmol/L MgSO, BiFHE &, ki
Z1g 13 10 min; 12 000 g 4CE.OCWE EBR, B
AESWHEREEBNSNIEAS. SDS-PAGE &
KR,
1.9 EAFHKNREIBENETE

FiXk BB pTO-OT-gp4l.pTO-OT-TPN17 %
1t E. coli ER2566 Eitk, kB E % T LB(& Kan) i
FrEY,37°CHEFF 10 h JFHUEE, #2 1 ¢ 10 000 LB
BHTEER 0L EIRBERLIK. A
AHIRELE 4 IR B B IS BT R R, R &
24 (Kan) 9 LB 55, BARFELPEIR 25 1~ 8
B, X 200 R F BT IE S RIE, BT SDS
PAGE s 3k 43 #r B A B bR I R IX AR E 1.

2 5 R

2.1 $WBELRE pTOOT Mg

A pTO-T7 K EBBIK, 5IA ompT 51255,
HMESWRREBRE OmpT ESKE 19 NEE
B, EEFFMAJNEEKRTFI, RERFESK C oW
ZmT 2AEERFEY. BARIT T —X5YF A
R1,#| A PCR & i 63bp %83 21 M EEARA) ompT
SIRFSL Y g S pMD 18-T ik, FHH Nhe
I/BamH 1 4% ompT leader ¥] T, 5| pTO-T7
L83 H & pTO-OTL(EBE). AR T,
REY F 1 R, B& B85 —HRK pTO-OT(H D.

lac operator

AGA TCTC ATT:-: - ACAATCCCGCGAAATT AATACGACTCACTATAGGG GAATTGTGAGCGGATAACAATTCCCC

Xba 1 RBS

Nde 1

TCT AGAATAATTTTGTTTAACTTTAA GAAGGAGATATA CAT ATG
ompT leader

CGG GCG AAA CTC CTA GGA ATA GTC CTG ACA ACC CCT ATCGCG ATCAGCTC T TTTGC G

BamH 1 EcoR 1 Sal 1 Hind 11

Not 1 Xho 1

TCG ACG

G A" %

cleavage site

His Tag

GGA TCC GAA TTCGAGCTCC GTC GAC AAG CTTG CGG CCGC CTC GAG CAC CAC CAC CAC CAC CAC

A1l pTO-OT HRFBEMREREIK
* . pTO-OT1 S N MEERI NI GH A

Fig.1 Cloning and expression region of vector pTO-OT
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EcoR1

.. BamH]1
F1 origin gpdl P

e

7
Ka  100T-gp4l  Q
5991 bp

B2 pTO-OT-gp4l FAEHE
Fig. 2 The schematic diagram of plasmid pTO-OT-
gp4l

2.2 SBEREIHBENNTEA

1) E 4 Boh 9 H B 5 3Rk

AV X AR E R, RATH HIV B
BEH gpdl BER A BEABEREEANRES
TPN17 R FEEEH F. | BamH I/EcoR 1 {H1L
pMD 18-T-gp41 1 pMD 18-T-TPN17, [@ 4 BamH
I/EcoR 1 B Y169 B 89 R B, I ai b ja 89 b B
#A BamH I/EcoR I {4kt MR ERH pTO-OT
M pTO-OT1 B, BB 4 NP EHRKER: pTO
OT-gp4l (EH 2). TPN17 #1 pTO-OTl-gpdl.
TPN17.

A
B 3 SDS-PAGE 4rth KEAFF R A gpsl M1 TPNI7 A EH

FHERERB L E. coli ER2566, [ 0.5
mmol/L §) IPTG % § T Bt #9 K 15, SDS-PAGE
A ERMEEBNREFELR. 4% pTO-OTl-gpdl
# pTO-OT1-TPN17 %k W8 B R ik, i pTO-OT-

. gp4l 1 pTO-OT-TPN17 BLAB R RS (E 3). #

BHEH#EE 2 UViband ST &, BEREY
gpdl M TPN17 RE BN HSEFFEEAH
2500 342, HAF R gpdl A A R R/ =
Y, 8aFER18KD 20 kD B M= . BiE 5
FREH grdl 7 FEER -BLORXUAERF U=
OmpT 5 K/GH gpdl Y, EEHENMEHE
OmpT {5 5 Ak gpdl WS 7™¥. RH#H pTO-OT-
TPN17 & B 8= IR E 4 17 kD # 19 kD g F
KPMER.
ABRBERRELBABHESAERES SR
{018 B> & 1950 WE gpdl F TPNI17, R B X B5 &
REMRMEENEEFAETHRA. XRAEBNED
HAERRN 2T 8~ AT E R gpsl 1 TPNL7
AHNEREENEAN 28 20% . KA AIE S
FResER HPHEANENEL EERNTE
HER. RERRBT HESHME pTO-OT AT LA
R EIEES, A XEMNIREEAHTE
BBy Y. A His BEX A AT E SRS R A gpdl
M TPN17 #4744k, B M ™=Y @i E 7k 900 UL |

1 2 3 4 5

A): 1. Molecular marker; 2. pTO-OTl-gp4l; 3. pTO-T7-gp4l as a control; 4. pTO-OT-gp4l; 5. purified gp4l.
B): 1. Molecular marker; 2. pTO-OT1-TPN17; 3. pTO-T7-TPN17 as a control; 4, pTO-OT-TPN17; 5. purified
TPN17

Fig.3 Expression of the fused gpd4l and TPN17 from pTO-OT-gp4l 1 pTO-OT-TPN17 (12% SDS-PAGE)
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(A 3).
* 2)Western blot TRt B AN E Y ¥ E X

A pTO-OT BUKREMM A ER gpdl A
TPNI7(L B BB 4 12% SDS-PAGE 4 &5,
MEEWRAMR L, #FITRB T, &R mE
4 Fis. FIxTERAH L, gpdl BB & EHH, 29I T
18 kD #1 20 kD 4t,18 kD AR 4 OmpT 15 £ ik 1
MIPS gpdl B, M0 20 kD Ak A4 45 45 I X 57 Al P ok 22
W TH OmpT {55 k# gpd]l WA ER. FHE
TPN17 R7E 17 kD 1 19 kD 1B & B M4, %
GRS IELTHASWRELIRE pTO-OT
RANEEDTLURBRAENES, BXFHE
RWEOHERE¥ESE.

DESEY REFRLRPHERNESREERT

X4 HEEFBBARTBE 200 MEHEN KL
#%7 SDS-PAGE 437, 5 R B/R i 200 N EAHE
(FEAFP pTO-OT-gpal 5 pTO-OT-TPN17 &
100 #%) ¥ 7] LIRS E 3K gp4l 3 TPN17(% . T
RERFEEF O hEMARE AR ERIS, B
FEE pTO-OT EA R M ESRBERABER
E .

i

A B

B4 BEGSEH gpsl M TPNI7 B Western blot 4>
B
A): 1. pTO-OT as a control; 2. pTO-OT-
gp4l; 3. purified gp4l
B): 1. pTO-OT-TPNL17; 2. purified TPN17;
3. pTO-OT as a control

Fig. 4 Western blot of recombinant proteins gp4l

and TPN17 expressed in ER2566/ pTO-OT

F1 EGVRKEFNEAHEEIBESELIF
Tab.1 Expression stability of consecutive culture of re-

combinant strains

BERIHKRES BEREZ L » ()

EAW
batch 1 batch 2 batch 3 batch 4
gpdl 100 100 100 100
TPN17 100 100 100 100

B EAESHGESZ A IR 25 MAFHBEH#THESE
&I 1T SDSPAGE ¥ .2 FEKNEHR. .8
MEAMAXEHEALTHETER IR ER S E B

3 W i

RAVERET FEFEZRESRE pTO-OT, 3# ¥
pTO-OT ML FE A MREFE &R K. pTO-OT £
BT EMBE pTO-T7 LITHA:D ABFEISRAE
—MNOQFHNM—NT? BE FRBE.FEHHERAE
Ecoli FHABH . BEMNERE:2) SREMS
(MCS) 48 7 % AR, B FAMERE 3 F
X PIRENBAFTREARMEELEFHT
RMARKIREFEMARE:D MEEXEAN C B
qAUMmE His &, RS BEASEZENERa4L
HWEH.

M pTO-T7 # L, HT &K pTO-OT RHF LT
H:D pTOOT RRZEMABMEEAN N HNEH
BRI 4 N EEBRFR X (Ser-Thr-Gly-Ser) ; 2)
FAOmpTREMRAMINEREEAYEES BT
E. coli SMRFE X ARLEFE MU 3R 35 B R B F= 93t 40
BA MR SRR B SR U, I T R 1A FT RE S 0855
HEN BREEELE:D EAEEABERERET
AL EEBTRERMSEAQNEEHD.

A pTO-OT E M B AKX T pTO-OT-
gp4l  TPNI7 ERFHE T BB LR RS, Kk
FREWDN~34%ZE. BHEY S TREED
AR, ZRESKATHKBITENESKESR
BObiRA. REWIWENFEYFEUREEER
FERBAIENEYEFWT BO =Y ERHIT
BRESHKENEM. M4 &S gpdl M1 TPNL7
#17 By Western blot 4 #, iE S T F i 37 8 1K
pTO-OT REMIIMNEEHRRA EMEEHS.

HAFRKMRZIRBERHZRRA T RITWEWN
REBHERTABRLIE . R—MRALEREAN
HMERNTREEE. WAEZEE pTOOT B
REFRIELTEBEER-MAEHR BEN B
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FRBA, BN RBE T LA A TREETE.
BRb. iRk aifb a9 B B HIV gpdl AT HIV E
MmEF2W . K3 gpal X5 HIV MEF 0 ™4 R &F
PR R B RERN. BRI KA IEER HZ
RikxF A EHHTRE KIS, U#H— P RIEZE
A 18 .

B W H Oligo 4R ompT 5| RF 51514
B, T BE S| ¥ 3t F A9 loop {H K& PCR ¥ # Bt A9
TRUAR MERIEXAERRLFIIALEN &K
HF. A TEHSI OB TRABEN%RS). MHEF M
Rl #8783 7T ompT leader 1, ¥ iZF B REE
pTO-T7 18 8| pTO-OTL. BRI 2 H gpal.
TPN17 R ZE pTO-OTL FHR NI B RE. FE
RATFE GeneQuest 2.5 B4R ompT leader 1 #
KR ompT 51 % FF) ¢ mRNA —REEH#1T040,
AU EN _REHWBEER(—12. 84 Kcal/mol) &
FREMNEGER(—13. 99 Kcal/mol). {H [&#H %
HAMA(RBS) FIIHEGAIE W —REHWERE
B (—14.63 Keal/moDHR T /e HEH B AR (—12.
75 Kcal/mol). # ity , #EM AT BB R B F pTO-OT1 H
RBS+ompT mRNA 18 E 5514, % mRNA f #i %
R THEB AR T RS TFRENINEEREDY
Fik. mRNA TR R AUG BREL T
M RBS fE— s pf s P E A HRE . WA, R
HERR B85 F R MEXT H A9 B R 258 K F 7= 4 R Fl &ty
ZA B pTO-OTL £ ompT FFIERR K
ompT FFF, XF K 588 -F 19 2028 75 o] RE 8 m B /Y 7™
PWRIREKE. UEARERAMNEAFTERTH
AN EZEREERO BB, AN TFEIZTE
RE K FERD TN mRNA ZREHTEOE
R ik 5 FE RV,

Bk
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Construction and Application of an Efficient, Stable Secretion

Prokaryotic Expression Vector

YANG Hai-jie, ZHANG Jun, LUO Wen-xin,
L1 Shao-wei, GUAN Bao-quan, XIA Ning-shao
(The Key Laboratory of Education Ministry for Cell Biology and Tumor Cell Engineering,
School of Life Sciences, Xiamen University, Xiamen 361005, China)

Abstract: A prokaryotic secretion expression vector, pTO-OT, was constructed based on expression vec-
tor pTO-T7 by inserting ompT leader sequence into the MCS of pTO-T7. Two foreign genes were cloned
into pTO-OT and could be expressed efficiently in E. coli. Ratios of each recombinant protein to total bac-
teria proteins varied from 25% to 34%. Western blot analysis on the two recombinant proteins suggested
that they could be cut by signal peptidase in E. coli, and the mature proteins were immunoactive. The con-
secutive culture of recombinant engineering strains showed pTO-OT has excellent expression stability,
which suggested pTO-OT was a practical vector for genetic engineering,

Key words: prokaryotic expression vector; high-level expression; secretion; ompT ‘



