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FIREEAREXRESFREINAKBAERERS
BKE B % BHHEMA EHEE FmRT TR

(FENFREBRERLETWAR LK 200000

i E KEEUEE T RNARSBMERLEZE WM 4 M13 mp18RF DNA &, BF
lac BT FREBRZT, B85 THHE T7T RNA B4 80T H B & MISHEP, # A#eH
BERETT B TH AR ETEUREM TTRNA RS, TUBSE T BRI TEMT
MARERMNEL,. ZEREBES R 240 EETERINEER, AL - RFEZE
FONEEHNAEHEANERE., AN, Sd4HEAR FEFAKXENSE XL1-blue BEXE
AT HMS174, MBTEHENKHIFE S HMS174F, #8 T7 X BRRwE, S5 REe
HETUER -EHEPER, BT I ZRH T7T REEHK.

X TTRNAERAM, MM, TV 337, KBFEXES

ARXBEHFERRESNEBEEE RV ED LS. BRAYEREARERT RS
WRH—IEEFE, HEXEHRUAWREZIREEREANRIBTRBEIRENSH
—EREFBMR, ATMAMTIES BRI Y E AR, SRR
B3 By 22 3 FRORL A R B R A AR B

HERRRERKNTIRNARAE—EITRER-IMTBEFNABAERER
U, WTF T7 BaIF%— 88 T7 RNA REB RN AM X BTE RNA BES5®BIH
A, AREREFNBERRESNRER, fETMERT T7 RNA BB KEFE
FTREMBTRERNOTERAES . HEERIRANHEHE T7TRNA BEMHOEEE
B, BT T7 RNA REBRMBLURERE, HLBAH TR ENRLEAR
B, REABPERAENWNR . AR —ME, Studier FFHE T7 RNA RO E
FEAEEESREERRDY, BRI EEREREN. XIGHELE T7RNA B4
BMERTER M13mpl18 FETF lac B THEHT, ABTTUHTHESR T7 REFR
HAT Rk M13HEP, AR TEAT T7 RBABMREIRIMER MISHEP %%
FIEMEF HMS174F, AR TRAWE. TENKBITE T7 RERLE,

1 HEfoFE
1.1 FRR s

BB pGP1-2 (Tabor. S. M) &4 T7 RNA B4MEA. WH{E M13mpl8RF DNA
AEMGETE, BE pCZmCa, pCZmCR H T7 BE#TEHT KR cAMP KEE 3 SRk
WHEEHN o BHFRLRE, WhEAME, KBITFE BL21 (DE3) X T7 RoiERBEE,

Eﬁ T7 RNA ﬁ%ﬁg@% l ﬁﬁﬁu k%ﬂ:ﬁ HMSI?‘!: (Fus YECAIQ hSdRs r]'.ft) w TT
RIEMB MR W, KEHE XL1-blue (recAl, endAl, gyrA96, thi-1, hsdR17,

*HEARE A,
ZITF 19954 9 B 11 HUeE.
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supE44, relAl, lac I:F'ProAB,. lacl®, z/\ M15, Tnl0 (tet’)) #£H#F AT,
1.2 MRLEAH

DNA B4 8. T4 DNA ¥ # 8% New England Biolabs, Boehringer Mannheim &%
GI.BCO BRL 2 87" # . Agarose 2 GIBCO BRL 7= & ,PEG-8000, Acraylamide . Bisacray-
lamide #W%'&D—ﬁﬁﬁiﬁﬂﬁ:ﬁ: (IPTG) % Sigma 2+®]7*= .

1.3 EEEARERR

BRI, BRI AE YR . SR 3k . DNA B BuB W, DNA i3, FR#H%b%
WEES TREFHEAERET,

1.4 XEBFFE HMS174F 8 fh oy

EXRFAARFEY, ENAEEARABITE XL1-bue M FETFHBERBIFE
HMS174, N8B 58 T7 7 E Ek HMS174F , 2L B % :recAl, hsdR, rif [F'proAB,
lacI?, zA M15, Tnl0 (tet”)],

1.5 MEEHE :

B 2%IM105 HIWE K 0. 1% i #k M13HEP F 1L LB 54, 37CERIE,
8 000r/min (i) B.L 20min 48 EIFHE, A 0. 2 48K PEG/NaCl ¥# (1. 6mol/L
NaCl, 13%PEG-8000), 0°'C4&i 1h, 10 000r/min (4C) B> 30min. , SRS L,
BEERT 10ml TBS &mM@id (50mmol/L Tris » HCl pH7. 5, 150mmol/L NaCl), &
DFEREY. 10ml EHEBETMA 0. 2 A PEG/NaCl ##, 0'CH#i# 1h, 15 000r/min
(4°C) BL» 20min, HYTFMET 10ml TBS &, WA 0. 02%NaN,, WEREENORHE, 4°C
7. EHEFHEFERTEE LA 10V EER, 4CTLBERE.

1.6 7 BL21 (DE3) hRENMEEE

BL21(DE3) ) A W& DE3 BB 8, & F lac UVS5 5110 T7 RNA BB &,
W RGER PTG 5 T7 RNA RAMM K, $E4BEEN T7 F5REHL BL21
(DE3), £MERET LB/Ap (50pg/ml) HFE, 2% & 3ml ## LB/Ap), 37T
B 2~3h B Agpo=0.3~0.5, I IPTG ZE 0. 5mmol/L, 37°C#%3% 3h, BEEEWN A,
HRAW. AT 0.1 0D B IA 10p]l KM% EB 2X SDS-PAGE b ¥ 5% s i 4 o4
BEHE, W Smin, B 20pl FH, #47 SDS-PAGE ST EE XSGR,

1.7 FEAMREHE MIAHEP FSREHNERBE

FAHMSI7AF A FEWB R E RN RE, S FELARELAHEEFTFFHEHT
BABFEER, PBRCAREEMT 2ml LB/Ap (S0pg/ml), 37CEFIER. M 2%
HAET 5ml Fr8Ey LB/Ap $3EH, 37CHHE 2~3h E A ¥ 0.5, AL 10°pfu
MI13HEP Mg B & B IPTG E& MK 0. 5mmol/L, 37°C ik 3h, BN A, WHEFZE
B, SDS-PAGE R & &H L.

1.8 SEREFDERIF ,

W F LS 0. 10D BN 10u] KRBT RER, #ASEMME, 15 000r/min
4C) B> 15min, BH EHEMASEBN 2X SDS-PAGE EHZEWE, MkEFES
L ¥§ %R A K 2XSDS-PAGE L #8 iR, ¥ Smin, B 20pl B, 347 SDS-
PAGE 487, SR ET=W AR,
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1.9 SDS-PAGE By ik

15X B R B SR Yk M Laemmli Fis#47, AR EREA™,
2 %R
2.1 BMMEFEREENKETN T7 RER SRR

Sacl
EcoRI Smal

éqoax 2.1.1 g [
ko1 MISHEP gz, |
M13mp18 saonr  JABR MM Apo 1 k!
(8407bp) el BamH 1 W & %
Pstl

sph1 - PGP1-2 iKY
T 2 7kb 38 T7 RNA

Apol

R

Hac

pGP1-2
(7.14kb)

T7 ANA
R Polymarase
{2.7 kb)

BamHI

(gp:?:ﬁrair::;) EcofI/BamHE ROMEWENRHA
k T ETF AT M DNA
g Ecort/Ape) FB PR

. MI13mpl8RF DNA

M13HEP _ ;Zlc:‘n‘;‘ase B EcoR 1 # BamH

(8-1kb) (2.7k {2, O TY

' _— RNA B SMERY

yaal F lac BEFREHRZ

s T BET&H T7

AindIII RNA ﬁ%ﬁ%a&gg

Fig. ? 1@&&%1&5?5&@ *I?l%HEP' £ v % & M13HEP

(B 1. A MISHEP Bt A mHr®, ML IPTG H%%k T7 RNA B4R, 37
EWEGET7 RNA BAM, NTHESHBERREERE TT B3 ToH FRARLENES.
2.1.2 TEEW HMSI7AF MR . BT T7 Bst TARKBHE RNA B8R, BT
T? RARBEFRREXGFEEE CRS T7 B48) T RTEREER, TULLmH
TRARERE. —RT7 RARERR MR BAEEKXHITEHEMSI74 FERRE.H
BEEREREENE . FE, BLAWERH F HFAKBHFFE XL1-blue F4H 3 A
BFEHEMSI74 4, BRER RS ER, ARNERE Tc ik, HHENEH
HMS174F' R (X AT T7 $B TR SRS M, 76555 77 LUR) BT W 86 % M13HEP 5
R WEEFE L, LIEM A helper phage BG4 s F TR E. 2S84, M Tc 3
PR AE WA A T 05 2%
2.2 FAWNE MIHEP ESHEXENEE
ARRGHRRLRERTHE, AAMEEKMISHEP #1757 T7 RXRENESS
BB, BB CAMP BB L HMRELTR o (mCe) P (mCR) £EHH T7 £
Bk (B2 HEAEKEITEBL2] (DE3) B8 THE, XVMTEREUBENER,
PCZmCP ¥ T7 AW BL21 (DE3) My RBME, MR AT HNE LB EEES
REBME (ERXBR), FHEEBHEE pCZmCe # pCZmCB 4 B 5 44 15 +
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Bglit

ori

Pry

mCd
(1.9kb)

pCZmCQ1
A’ (9.3kb)

B2 e EEREEN
Fig. 2 Constructed expression plasmids for production of mature mCa and mC Bin E. colf

kDe M C E s p HMS174F', F} fi g @ # M13HEP %47 T %
RIKDFIT . Fakgh B30 A B tk M13HEP
Al LB e i % 9 #8585 mCB, SDS-PAGE 4 #f
TURED -4 FREAN 40kDa HiBESERD
AH . REBASLHEEON U ESR, RS
. FURHY-RRTHEN (B3, s
17.5 WM, REAFDAASHBIEE EEER
Y. KA ZBRRERET U N ERE T HM
HEERMRIEL.
. o pCZmCo FE A B #T 8 BL21 (DE3) #a 1
B3 wMiMISHEP B9k nCRgl BERKRE, RURT SR HEEAN
Fig. 3 SDS-PAGE analysis of the heterclo- 23%, ﬂﬁ*ﬂfﬁﬂ%ﬁﬁfﬁ MISHEP R £k,
gus protein expressed in E. coli qCa FHEEGLBLEAETEAN 12% (HA 1),
HMS174F" harborring the” plasmid BR R FTUREEEA NS BEREH,

pCZmCB induced by M13HEP infec-
tion HE(FUHAWHEBNEORMEE . LS

C. Bacteria sample before induced;
E. Bacteria sample after induced;

S. Supernatant of expressed beteria;
P. Pellet of expreased bacteria s

M. Molecular weight merker.

BRUA A EE MI3HEP AT S EH
ERNERE, ETUBTREESHERMR
%, BBESARCRILN AT EMHIERLHE
MR, BEERRERD, R M PTG i R

AW & MISHEP R LIM BB HE R R E
Y. 4B REE, THEREMT lac B FREZLBME, EMERN PTG WHR T
H—ER TTRNA REMRE, ME T7TRNA RAMMNEERSE, ERBERZEUER
S RBER G RK .

3 4t #®
T7 RBERERELHIMMA T7 RNA RAMORATEIE, HA, #4517
RNA RAMMW TR TEAFMN,. —BURRES, HES T7EAME B HAEER
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(A) (B)

He4 HAmCaFYHERREL
Fig. 4 Comparison of the mC e expressed in E. coli HMS174F' (A) OR BL.21 (DE3) {B) harborr
ing the plasmid pCZmC a.
C. Bacteria sample before induced; E. Bacteria sample after induced; 8. Supernatant of expressed beteria;
P. Pellet of expreséed bacteria} M. Molecular weight marker, .

RP{TEFRLN TTRNABWRAEY, Z—ADE3RERRYL, Ed 8 TTRNA RS
BERDIA A Bk DNA R R AL X BIFE E bR 4% DNA EWBHETHERN 17
RNA BREAMT. RERAFARMEE, FEBEABBREFEIFER, HET £
WM T7 RNA BEBK TR T 8 R4 SH 0 R T7 RNA RS BRI#3E, I 84
FEEEFINA—SHEES, BiimRsRsEEH= Y HRaEENST R
HHARRE, RABE, EEEURBHALNEEIHE.

BRHELMENBELEEF DN BN ERBEE. AXHBRFESRREDTUSE
B RBE, FUBCRASREE, HATUSIFNRE., BEYEEESTILE
MERERE, WARESREUANEARXEREAETH. EXHERT. ATHE
ERERERE T, EMSHENEFREMEE.,

A—HELRAFERSYHESRR, SR EFRBRTEA T7 XBEHR, BEH
FREBERLITTRNARSEMYRAEEE. SHHEREEAREEN. HiHHHF %
MEREANR T RFEATEENSBH LRAEY, EXHHFRT, £ TURER =
BERMBABRARTRE, FEINSLTRENRBRESE, HEHATEEBRER
A, [T AR OA A .

ESRIE, BRERI T E MR MA R ERNRENES, BRREHR Y
EHERH T RNARAMERNBLESE. FHESRANERA, ATIMERRARE. o
HAAE TTRNA BAMERMEY A WHFKRRAN (CE6) #TERS, HET A
WR TR A ARG, XM EERAE Y, ENABENEKANERAWER, Hf%
HE—HABREBI MM A, A CH AR M3 EAERELTIRNA RSN, & T
M13 BBk S 41k, WA EMERAPMERAN, TURRFEREXHFE, Bl
HMAEMAMISHEP S T7 RAIXBFERMIBAHXEAERENE, SHEE %
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B, RENEHEERANSRRY, SRAKRTUEASHEEGRIESN, BT
JTEMBT TTRERSENBETRE. S8, RRIUE S AR RS BL21 (DE3) ¥
WAL BERMG, STHROATREABSOARREHWE K BEWHT I ER
BiHRs, BR-BERTHAERENEEABREES, MREAFYOBFRE, B
HEREH BN, BT RO '

EREREBYE RGN E T B T7 RNA BAH, AT RSN REERANE
SN E K MISHEP R RV R K, BREARNTUR T HUEEENRE, BT EMH
AT REMNESRE, MEEEE HMSI7AF MW, FRAFROWE. BIRK.
MRS (MFERET) SBAENER-—BEHTRR, FOURBRAETH.
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A T7-promoter Based Escherichia coli Expression System
Induced with Bacteriophage M13HEP

Chen Chéngzheng Huang Hua Yang Xinying
Xia Qichang 1Li Boliang Wang Yinglai
(Shanghai Institute of Biochemistry Academia Sinicas Shanghai 260031)
Abstract - The bacteriophage M13HEP which can express T7 RNA polymerase under
the control of lac promoter was constructed by cloning the T7 RNA polymerase gene in-
to phage M13mpl18 RF DNA. Heterologus genes under the control of T7 promoter can
be induced by introducing T7 RNA polymerase to the cells through M13HEP phage in-
fection. Many heterologus genes were successfully expressed by using this phage
M13HEP induction system, especially some gene products to he expressed are toxic to
host strain BL21({DE3). A new E. cofi strain HMS8174F’ was also constructed by transfer
F'pilli from E. coli XI.1-blue to E. coli HMS174. It made T7 expression plasmid con-
struction , expression and single strand DNA rescue can be performed in the same E. col

strain.

Key words T7 RNA polymerase, bactriophage, T7 promoter expression
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