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ZERREERHIFBEXPFERERSE"

E R OMEA £ BT

(FER R EEHTRFREFL EE 200233)

W B FHEEWE Viereoscilla sp WM FEABRAECETHFOREIRSHEE
MRS AREASTERNSERERENER HRT - TERE&STEREREN
BREMFUXEFERLRL. FRAFKEHE TSRO EHEFE B ToAER
TIRNARABERNZEHRENERAETIE G0 RS+ T7 SshFERIINEREESE
BMEREE FREEZBAETFEFINRELED, FELEYNSROHERE A
ER RGHSR(ZZ), EEEHENSERRSE0, @8BS E RE AHHRAE
IFMARMERSEENEERREFFEETURE. BEEORIN KT AHEAE
H/9 20% Bk,

xWE BERK, BT, IFEEA
SR Qs5s2 XHk#RiRE A WS 1000-3061{1999)03-0322-26

KB EIRRERRERAREE TREY . 4. Y ERETFHIASSEY
HAFESHAFRNERERZ . EF e, WMEERRRBEREAIERE
BRTSEE. ¥ EFEXBTESANMARIBETRARK LA, BEREHE
AHTAEHEEEFRRS, A FERE, MLz THRERFERERAEST L
A=t &,

HWE BB - MR U TFERE Y NAFEANESR VHD, VHEb I F B4
MEDEREFAETENF AR, FHAFERERGE TER. HRRE. vHb EB
HMAESEE RS, 1HF 45 M EER. EARHEFEFRUMLEAH EYED
gl NAZEARFEMHRERERFK T EZRAKEREWY, EREFG FTLLE
HERNB B THRMES. AXUMAEAERY RS FLdEaRgT -12%
ERERENFRAXBFENEERZRRE, FHEAKTHAFSARBELIDN
30% U k.

1 MHEF*

1.1 #%
1.1.1 BEFHRE. E. coli-BL21, E. coli BL21(DE3), E. coli JM109, BEE £ A(CES),

» EREFHAFREZBITYEE (Ne.102-11-02-01),
* = EiRAEE.
W B 8. 1998-04-07, 45 1 H #7.1999-04-05.
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M13(BM21), i pWSKI20 1 B & = R iF. FUR GI100, pTG107, pZZ-CA6, pZZ-
CM11, pZZ-proUK, pIL2 ¥ A LR iy 8,

WL AR R E (¢/L) . B H B 16, BEEH 10, NaCl 15,

WIS T A B SR R (/L)  BRUE- T B 200, RIR-EH ik 16, BEEH 10,
1.1.2 EEFURH) . BHEEH DNA EEEEIET Promega 240 F), H AR 4 dr 4,
1.2 H& '
1.2.1 BRI DNA 2RZL, BB #IEEY], DNA B8, KEITE L, % Maniads H 7%,
1.2.2  SDS-ZE PR BERE L 3k % Sambrook %19 774k, S SR A H B /5 H CS930 R
WA EASE,
1.2.3 PCR %M Saiki £ %,
1.2.4 DNA FF¥ 5 FBE Sanger %Eé]ﬁ%o

2 4

2.1 RERGOWE

FHEREREN KB ERERSHE W GI00 fd T7 BalFEH & NEE
(R 3 3k g A8 P AR A ¥ B, GI100 S AR pTQL07 SE3 2L T @ 15 9.

G AR HRA B A f B, C A DB,

A GGGCAATTCGAGGCCCTTTCGTCTTCAAG

B: TTGCTGGTCTAACATGAGGGTGGATCCGGE

C: CCCGGATCCAGGAGGACTAAATGAACACGATTAACATCGCTAAG

D: GCTGAAGCTTTTACGCGAACGCGAAGTCCAAGCTTCCC

PASEER I H R B AFD B 95 |4, 35 SHER 8 3 5 7F DNA B4R, B PCR kY 1
HEHBEH ML EASNTER B, MEREFRAE CH D H34, i A(CE6)
DNA 4%, B PCR FETHH T/RNA B SEEFN. SHEIELOED B3 T7EE R
BdE N MI3(BM21) ¥ EcoRI, BumHI i &, B¥ TIRNABSHMERNMNERHREE
BamHI.Hind Ml 7 fHE A . BHEHERIFIMELEREH LR PCR P FIEH. HEH
FEh FEEM TIRNA B ABEREH M
EcoRL-Hind T A B % A pWSK129 i)
EcoRI-EcoRV L & H. # B i K

gene product

pTQLO7, J% ik pTQL07 4k KB #F T7 RNA T
B BL21, M2 ME F 8 GJ100, polymerase ‘ O TS
SMEREE K B N E S TR X _GENE |

5 pWSK129 R[E . &F T7 Bl FHI&
FOAHRY 9 Rk A (40 pET £ R FRIEE
), B AL BEATE T8 GJi00 f, B B HESE IR SR IR AKX BT
I B 48 LR TR B 4 R FHRERE RS RYE
FRINEEFERERS, Fig.1 A new system for expressing heterclogous gene
in E. coli regulated by the consistence of
HFE R LR 1 IR E - colé regulaied by the consisience o

GI100/pXX

dissolved oxygen in the environment
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2.2 RERGEISHFRGA

DREEMSERRE FEHERN TRE GI100/pZZ-CM11 N {FA LR Rk RGH
EEIAHTIRIE, % 1% W GI100/pZZ-CM11 W E A SL REEED, £ R e
A FERHRA T 37CHEIIETR, WA MM ELREFFE 90% A L, 3k ERUFME A E
B ZZ-CM11 B K5 BT HLE SR I], fE R0 B 4R 42 2% ~ 20 % 19T
M, TEEEUSHY 1.2.4 i 24h 40 BUECEE, F SDS B8 7 1 ok B e IR e bk U i H M E EL A 38
B . GRFW, ERSEROERT, BMEAFRERN L MAERD LH 3h 57
EHREAEAENEE T, RR IhEHMESNRERALRE, EAFEGRIENK
Tl S E A 47% LA .
2.3 RERFHEEEHR

L s s 4 s 6@ EERRERROKHT
T4 K R RAGE T TN

sio WTERHIES 100 /5, H SDS

zz-mc;\;h lk;gotein o . T TR 4 T A G o, ik s )
- |, HE RIEAEOREHK

AR M B E A 30%

PLE, 5HERIEK R HNE

Bl 2 AT b a5 2R £ AR Y 20K HEEMFAATEY, LE®K

Fig.2 SDS-PAGE for detection of CM-11 expression regulated by Ij]i% KT 4 ;ﬁ‘f @' ﬁ % ER E A
the concentration of dissolved-oxygen in the environment A e ?g‘%[?.—{(pZZ—C) X j(%

1. Normal oxygen condition; 2. 1h under oxygen-limited condition; 3. 2h e ar e .
- . . . FFEE B 038 F | (ThrxA), ¥
under oxygen-limited condition; 4. 4h under oxygen-limited condition; 5.

24h under oxygen limited condition: 6. Protein molecular weight marker. 11 20 B¢ X HE & & H (pZZ-
CMI11), s PR R A | K
(pZZ-CA6), A\ HHE A& T (IL2)FI AR BEE)E (pZZ-proUK) HH:H , &R A HGEKE
AEH 1gC HE K (pZZ-c), WM L8 KRl 5 H O (pZ2-CM11), B & [ 95 R 73R4 (pZZ-
CA6), NBAKIAF T (IL2) S HEFM RS, ZWE 2,8 3,
2.4 RERZHREMHAR
EETREE GI00 PAFSHE R pTQLO7 EXREEAZGT, BEFRFHRE.
B GI100 MY %A 3ml. LBIEFE S, 370132 200, BB A LB EHR TR, HE
FLE 100 B EEMRTEMEE LB L, RIBERKMEERE, THERNBE X
R,EE PR S b, FRHERERRE,

3 i it
L4038 £ Y RS 5 B 45 ) S 1) 4, T S 00 o TR ALV BT SR R
&, (LI £ (L P B9 75 35 T 20 X B 4T T80 400 N P 3R 3 B 88, ST 3 I 5 7K T 2 1%, R A

HrEAR KD, Frda iy A BB S MA A KI5 FHEH T7RNA %
GEEEFE RB MRS DUTR (<S5 /M) ME ERA B —hm T7 B FREFRER
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A1 2 3 4 5 6 7 kD

wmene 47 4
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~ 18.0kD

F3 SHOWERE AEBD GHGRE MARBEEARYE
LN PPN T o E
Fig.3 SDS PAGE for detection of the expression of human IL-2 gene
and salmon calcitonin hexa-polymer gene

A;1.GJ100; 2. GJ100 under oxygen-limited conditions; 3. GJ100/pZZ-¢; 4. GJ100/pZZ-¢ under oxygen-lim-
ited conditions; 5. GJ100/pZZ-CA6; 6. GI100/pZZ-CA6 under oxygen-limited conditions; 7. Protein molecu-
lar weight marker.

B: 1.GJ100/1L2; 2. GJ100/1L2 under oxygen-limited conditions; 3. BL21(de3)/IL2 induced by IPTG; 4.
BL21{de3}/IL2; 5. BL21{de3): 6. Gi100; 7. Protein molecular weight marker

Ay L ) 75 4 0L (100 ~200 #8 01/ 4R ML) FR A e s Rk R4t XM BB H R E
KRG LR Veb EE A TS, EENEEMER KT LESTER
KRAMBREKTHY, BHTAGRETEERBE=EHE O, FEA N HTE,

ST ILOCPN TP LS W Ry oA L S be vl EA A =E-Jisk -2 bN
B E RS, MTEARENESRFEEEMENTE FEFERTYS,
R A KA =S F AN R R BEN L BHEE SR IR EEER
&), pTQIO7 5 H i 3 B 3 i #3158 Ak o B FF B 57 48 3 B9 S 8 0 7T LA B A
pTQL07 ERGUIATE & E TR RS TH TIRNA B A MEN —RE 27 R HT L
RN 2
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A New System for Expressing Heterologous Gene in Escherichia coli
Regulated by the Dissolved Oxygen Consistence in the Environment”

Tong Qin Yang Shengli Gong Yi
{ Shanghai Research Center of Biotechnology, The Chinese Academy of Sciences, Shanghai 200233)

Abstract The expression of Vitreosilla hemoglobin gene ( vgh) is regulated by the dissolved oxy-
gen consistence in E . coli . The gene transcription is activated under the condition of the oxygen- lim-
ited. A new system for expressing heterologous gene in E. cofi regulated by dissolved oxygen consis-
tence was constructed. It includes a host bacteria GJ100, which contains T7 RNA polymerase gene
controlled by wgh promoter, and an expression vector on which the heterologous gene is under the
control of T7 promoter. The results indicated that E. coli thioredoxin A, IgG binding domain of
Staphvlococcus protein A{ZZ), snake neurotoxin, salmon calcitonin hexa-polymer, human inter-
leukin II (IL2) and human pro-urokinase genes could be expressed efficiently. The expression level of

all genes is more than 30% of total cellular protein.

Key words Expression system, promoter, regulatory mode
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