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WA sop EEREREHBHHUE
HMER TAT R2EX 4£%8% 1AM

(PEEREREMFERR X 100080)

W O FEEMBAAS EcoRI] B mini-F RHFRNNIRIE. K EoRT-BamH1 &
B E# oriS. cod, repD #l sop #H (sopA, B C). HHN B 5 pBR322 B4, BIIFER
pDMC32, pDMC32 % Sma | 8§41, T4 EHERNESE, MBIHEME oDMC311, HRBR T oriS,
ccd HlrepD KB . MI32 (pDMC32) # MI311 (pDMC311), M AR RERIER B PR
100 /%, FORRFFRSH N 93%H 100%. Tiv M MIR322 (pBR322) ¥k 55 fRnt, HRE
FENY10%. #HALEMEZ THRK pDR720 5 pBR322 H, 183 B & pDMC40,
pDMC40 B4 mini-F ) sop REHHE M, BRHH sop XE BT X EME pDMC48, Mg
(pPDMCA3) FEME(E BB R RS R 100 48, FRFHREY 100%,

*ﬁiii SOP.QE’ ﬁﬁgﬁ'ﬂ:! mini-F, ﬁ%ﬁﬂ

EATERAELRBEANEFLIBS, BEARRRARARBRENES, PREH
AREEY, ANTIEWITRENRAKT. RRAR B SR EE TSR, TR
HBRMEENF %, BEEEREMSTENE, HRTAIRIEFINNREREK. R
SBLE R R EENE A RE pSC101 par FIF, K R1 parA il parB®, F i ced.
repD #l sop 2 (sopA. BRI C)“¥ %, W RXEH T/ AR EE/EAES LR, L
BB R1fY parB M1 F AT sop ZEFBEFEREHE®.

F B % EcoRI LG 5 B, X mini-F (9. 2kb)™, XM BREER
BREHX oriS M oriV; REFRHANERK incB, C. D. GHH; 5FENBEHEL
B9 ced. repD Ml sop A, Yukawa™ S8 T # A mini-F HREK, RRAKBOHEE
B (trpAB), BEMEREN 100%. ¥T mini-FHAREBREFEINEER sop £H
FB®, RilTAsop ZERBEHBTREREABERERN, HHRTENNEEHE.

1 H#FF %

1.1 BHHHRR
ALRFANXBHENREY THI.ARpFDW2 I EH KEEHREHISEN,
B EE LB IEHES EAEHFEY BB A SR LA H. fél%ﬁﬁﬁééiﬁk
BEE CIBRFEEEE Y Oxoid 24 7] 7™ & .
1.1.1 By DNA Mg mfnsifb . FtRERE:, DNA MAEH CsCl S EBEE.O%
PEG 6000 {322, CsCl % Sigma 2 8 8.

EXE “AE” BFEFPFREEE.
HAZFEDE I BEL SRR IRFS T 5.
EXF 199448 A 8 BT,
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X1 XBHEEEKHORR
Table 1 E. coli strains and plasmids

Strains and plasmids Genotype Source

E. coli strains

C600 F~, thi-1, thr-1, leuB6, lacY1, tonAZl, supEd4, A~ This lab stock
MIR322 C600 (pBR322) This work
MIRT720 C600 (pDR720) This wark
MI311 C600 (pDMC311) ’ This work
Ml32 C600 (pDMC32) ‘This work
MI40 C600 (pDMC40) This work
MI48 Cé0o (pDMC48) This work
Plasmids

pBR322 Ap', Te", ori® This lab stock
pDR720 Ap*, ori, Pup (trp promoter), galK This lab stock
pFDW29 Ap*, sop, oriS, oriV, repD, ced Mao yumin et g0
pDMC32 Ar®, ori, sop, ccd. onS ‘This work
pDMC311 Ap*, ori, sop, ccdA This work
pDMCA40 Ap*, oris Puy This work
pDMC48 Ap*, ori, Py, sop This work

# ori the pl"«iBl replicon.

1.1.2 ANAEHASHE. BR DNA BUREEEAEARREN £EH#T. BAH
DNA ¥{b XEnFF B C600, 30k (12) H BT, DNA KB B B S% Y RIES
MRk "V EY . B THREREREREMEEHER (Anp) 100ug/ml, HKPYHF
R (Tet) 30pg/ml. R BRBGHN T4 ZHERE 5]¥H Boehringer 4], Promega 24 7] .
BRL AR RIAREAEA A, BEZ4 (EB) B Sigma 27, FAMME Promega 28],
1.1.3 BRERANE.: EHESARNNSLTERTENEXHBEY LB E#E
AR, KA S R M. L 10/l R BRI A NEYEBEY LB
BHE, BEASFENRBE RIS EY, 37CER, YBENMA-EANE, EHY
10°/ml HRER, FTEHMH 100 851, BRERH, UEBENERRGAIAMELE
BEWIBTHRE, AEKEHEFHTIBR 100~200 4 8%, BREFESHERE
EYHEROLBPRLE. HEMHERAEFEEBZE, HE L THRREREE,
1.1.4 AFXHFEBEREMFEKE MIO) fIMME: B FREH KBTS EKESSE
EFREBEY LBEFETHESR, TODWwN 0.8, FH 50 BHRERDEALREES
FHEEW 3ml LBIERESD, F37CHEFE sh, MEBEKRMEREN.

1.1.5 MEANETANANE. SXBETEMG EHRTENEC*EEEWILBREER
IS, BEERSHREAAK. M 100/ml HEEEHRANEEEEENRERHAL
REEFRES, 37CHER, SR UEHU 10°/m! HFRENTEHBRERMIERE S, ELIH
100 K. FRy, SKE 0. Iml % 24h A MR HFSEAFRETHBEN LB PR L
B, MEETHFERY MIC,

2.1 R pDMC32 (¥
Bk pFDW29 % mini-F #§ EcoR | -BamH | KB, B EcoR ! & BamH ! 435
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XS] pFDW29 F1 pBR322, DEBGHE £ R &8 5Kk 41 Bl B mini-F &5 6. 65kb K B # pBR322
8 3.95kb A B, T4 ZEMEERN DNA F B, $4XHFE Coo0, EMEEHYXHS
ERO LBV HEBHLT, BANAEFFEEANREEXNY LB FRIG. E KRR
DNA, BISHSER ik, BrdifrF pBR322 Rl pFDW29 2 RN NkY ., BHRNELY
pDMC32 (B 1). XEk pDMC32#HTHVIRE 5, R MEETA. RBRERES
BEAaNEHEHERA, E£H pDMC32 &8 pBR322 #l pFDW29 8474 EcoR | -BamH 1 }
BEERAN. 4 FRY 10.64kb,
2.2 R pDMC311 QR

ATHBRNH A sop BERFBRNREHN, AQR IMNIRMASFE, HSmal
(4 Xma 1 F)ThES) 8] pDMC32, HERABIRT oriS. repD il ccd 255, BRI R
%4 # 8. 69kbDNA K h Bt T4 M EMEHE, XH B DNA  85%k. i XBHFH@A
Co00, EMHFRAFEFBRI LB TR LIHED 11 MT . REHRFR DNA, EEH

pFDW?29
(11.6kb)

O\,./

N\

-= pDMC3i1
g (=]
(8.69kb)y ©

& A
pDMC32
(10.54kb)

{ S omMc3g
pDMC3118
(8.69kb)

B1 WH sop BEMEARN pDMC311 MBFREE K pDMC48 sy R
Fig. 1 Construction of recombinant plasmids pDMC311 and the stable
expression vector ppIMC48 carrying sop genes.
B. BamH T, Bg. Bglt, H. Hind1, E. EcoR1, P. Pstl, pvi. Pwu 1,
Pv. Pvul, 8. Sall, X, Xho!, Sm. Smal, L. T4 DNA ligase.
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R BRI AR THESH . X R DNA 24T iri8e B4 8¢, i 1 fo Bl i 1-B. &5
R EW RIS —2 . XA E 4% pDMC311, Bk pDMC311 #5+FR 4 8. 69kb.
2.3 FNBTEMINT RN

RENRBEHEZIISRAFHNESNE, RERTIEEEBRAENNEBASHE., %
THEARBESEEERLER, MEFEESRNBEHXERTTHE.

WERRBEAZN, EWTEFFAERETHMMARL. LB IEHEME 20 Y
9.5h, HABTFEIMA 20 /85 12h, BB EREEHRE 24h MW 13~17 8. B, £¥E
RREEHN, LBEFAENERAERER OREENESEHN, ERENMEREY
24¢h, MIR322 (pBR322) f1 MI32 (pDM32) WMEZERE 2. A LB EHREME AL
FEHF, BREEES. YARBEMERELERN, FRHBEHNERHEER.
MIR322 (pBR322) ¥ #ZFE 55 {08}, BRI REEREZE 10%, if MI32 (pDMC32) #5
Z 10048, MRMRFAEL 3%, FUSHAXFREEHARBEARBERERL,
2.4 [ pDMC32 1 pDMC311 B E A&

MI32 (pDMC32) #1 MI311 (pMC311) T{Bﬁ!ﬁ&&ﬂiiaﬁﬁqniwﬁ 100 48, MI32
(pDMC32) MBE¥N 93%, MI311 (pDMC311) W% 100%, WELE RE, £HRBE
F4 T, sop ZEREME pMB1 FH FEH T, MEEAARNERRBHEBEER, FEE
F ﬁﬁgﬁ}g oriS #J#;EE ’ 11_3.75%?- ced Medi E.coli siraing coMaming plastiuus

E A repD HE M5 N T

2.5 BEREARRHUE B Hhe
2.5.1 FEZFER pDR720 iia . Fik me;ﬁm I | I
PR pDR720 W @E MBI T (Pup), S
EHGERTERTR EEN T, UEMME . | I
fa 9 B R HE AT 8. 3§ pDR720 # 4L I i A—r———t o]
C600, BF 3 LT MIR720 (pDR720), M viinimma! e
BiEEEM, MIR720 (pDR720) Ze et ™edvm L . I L _
BMIEHREEE 0R, RRABES | £
64%. S e 3%
2.5.2 BERZERNOWE: I TFHEE  boa | '"'““’““\-f””'_é
pDR72Z0EAHAE S T sop BHA K BEIFAN (:::;:r:w _\ , LO E
MM S, F -4 AEK pBRIZZ 5§ fiwied \ ]
pDR7Z0O#FTH A, AR pDR720 L . . 1

# galK % B, pBR322 £ BamH I 0 w0 50 100]
Pvu I Hﬁﬁ] ' E’:Hgﬁﬁ&%ﬁ(ﬁﬁ 3. 4kb Number of generations in media

F B, pDR720 L Ff BamH I H! Pvu [ XU8§ B2 &% @8 & MIR322 &1 M132

Y1, EEEZR K 1. 0kb HE . ﬁ%ﬁﬁ EAFRGEFEPEFRTYREETHEHEE
KB DNA, T4 EESEE, #1k Cs00, Fig. 2 Curves of plasmid stability of plasmid-

M I8 TR ERMAR 13 MsikT. containing strains MIR322 and MI132 in
MRS — Bk, % &% MI40 (pDMC40), different liquid medium cultivation
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B V1A e 47 WA 1 PR 1-C. 45 FEA1 R pDMCL0 (RIS S B A, R
pDMC40 §14 F Y 4. 4kb, ,

B 2 sop HE S5 FR pDMC40 B4 . pDMC40 % Pvu 1 # Sal 1 WE), B3k
5r R 2. 7kb T B, pDMC311 % Sma 1 71 Sal 1 X KEH, k4o 4. 1kb A B, BARXH
PHE, T4 EERMER, BULCO, EMFRFHB RN LB VR EEK T XBHLT.
tREFARR, Hind 1Y, BT 1 BT, RATERREL% pDMCA8 (1),

R pDMC48 pNs U A % R K 1-D. KR pDMC48 & i sop 2 H 5 pDMC40
HEMBIR. K9 TRA 6. 8kb,

2.6 R pDMC40 0 pDMC48 P18 T it

AT EE sop ZEM pDMC48 BB ZEEMH , MI48 (pDMC48) ZER B ERY I FE 3
Bk 100 4%, WRRARREN100Y%. BTEREHMR M40 (pDMC40) BB B SN
100% HALBI ATAE 5 B2 T MK pBR32Z M F R HEFAMH B F K (Hind 1 1 5)H
K.pBRIZWABERTEIBEREITRAFHSHRNM, RE N EHFEONTERAE
BRI R FE (Hod B 2D, MAERX-KE4SHERBENOBEH, 836
., Bi¥ pDMCA40 B&% 1kb B3k H pDR720 #b, H 4 84 %13 3 pBR322, 3F H pBR322
MOARAUEENBHTE Hind 65 #HRET. EHEREME, pDMC40 BR
FBLBENBERE, BLBANIMEENE, £2FNRESBERELHFETHE. B
A U ) B AR BOR R A B B
1omer KBRS,

2.7 RAFXERRXENHT
] Uhlin®™ 3 A 514 5 S H K P f5 4 %
K TR0 MIC {55 B Rpik BEF 3 35 & 44
A%, BEEHARNEZET, MIC HMRY
EUNRREY. RiNEMAREREIETRM
Aoy HEFXEBEMN LBEREMT T MI29
(pFDW29), MIR322 (pBR322) #1 MI48
2000 (pDMC48) BB MMB I (MIC), LIRS
: R TN E N, MNegRmE 35
7~ .pFDW29 53¢ 8 pBR322 Mtk . H#E N ¥
B § 181K . pDMC48 5 pBR322 #i e, BT E®
Prsomids detecred EINEMETEE., XHEAN BB TE LR
M3 #%eop SEMEARGGEN HWs TR T PFDW29,
Fig. 3 Shematic representation of the copy- RIS SR AP, EREEKN
-number increase of recombinant plas- AEMBREXENHERFEA, BBEREND
mid carrying sop geme from F plas- 53k, MIEXHFLFEHTFTHESER i

1
o
=
(=]

T

Z
=

M. LC ol ampicillin: seg « ml

pHJw29F1

pBR 322
pDMC4R

mid RERNMXR, URRKNAREHNY. HEY
The minimum inhibitory concentration (MIC)of ampi- EEBRRMEEEENE T Ml48
cillin is copy-number related. (pDMC48). Eéﬂi ﬂ@ﬂiﬁ?ﬁ] mﬁ% N} ﬁm a}
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Aok, FROML. ERFHRDRE,
MIC H— A BH LA, REEReEE .
ft, MIC (it S BB REW FRE, EXFW -

HREBERIEKTU LBz, MEREDR
BRI TR L AL, ¢
FROBEEF R EBE, SR FR

-

u
&
=

M. I. C of ampicilin/ g
s
=
=
T

AEFE A 5 YA ST LR F 4.
H00 [~
3 i #®
1975 4E Timmis""# B T &F {5EcoR ] Jo_ 210 4|0 61.3 310 7 100
Ffﬁﬁﬁ pSCBS, Eﬁ%&jﬁ_ﬁ_&ﬂﬁ%% Number of generation in basal medium

AR AN, Lovett " HMET mini-F py a0 iDMcas 2890 8 s MBe 2 L
BF %%ﬁ%ﬁﬁ%%ﬁﬁﬁﬂ?ﬁa& . Ogu- Fig. 4 Shematic representation of the plasmid

ra® HEHTERABETREEW DNA T pDMC48 copy-number changes during
mini-F 1 C—A, X, 4 REEEK, iS5 E prolonged cultivation

ﬂ ]Z}a;é . EI, Eﬁﬁﬁm%ﬁg%mgﬁf Plasmid copy-number is represented by
%% sop % (Stability of plasmid), MG t-of ampicitlin

F BiR M4 AEEE sop BH=TTIRER AR A . sopA flsopB BEE S HRBEH A
1 BY, sopC & 12 LA 43bp KL E T FH ", XT sop HMEMHAEHLE . 1983
£ Ogura S B BEHAHES  sopC EE R ERM T MIF R . sopB BEEZW B EH
TREEBHASTH—HEND, E5sopC %4, RABEREIRIIE. ZEBEAY
sopC % & » B4l sopC FMME A sr Bt — R, FMKES R E RN EE S, MET
sopA EH =Y A EHAEEM A, 1985 5F Hayakawa L IE T B 5 sopC 4§
H o Lane IR T sopC PIRERE 2 A TNEE. 1987 4F Womble 2351, oriS & Hl
EfrepE EHNPEHESFAXHEFHEET mini-F FKE TR, 1988 4§
Yukawa " %4214 T mini-F (EcoR | -BamH I K E) % pMB1 | TR EHL R ,
1A K mini-F % 308 U BOR 4 BRI T MM . RS pBR322 H#l FAETF MM+
FEOEAT R 18 DU L 31X — (RO 5L A AT 3R 2 0 T oriS AIAFTE . 1990 4 Austin®¥ % Y
Ry FRS SRS, A—FHEARRRER AR TEELRATRREGTRNA TS
e, AN FERESER-IZERELEE, ANESENEINEREH, B85S
BHREMNE, BHEAW sop ZENEY.

Kass®™ | Hogan %“Y{FE8], mini-F DNA @ # A 4% T4 B FR . Novick £
MREREAHGRANFEN RS HKEN R SERBHTXARER, BEEFREE
RN, SRR N R E SRR . T Al AR 258 4 0 5 T R 2 5
WERE,

AR ay B B pDMC311 1 pDMCA8, BRI D # H sop HH , 8% T repE
FEOMoriS {4, HAHMME MBI EFTHFRRNBIASERTE. I—FERKEH
Yukawa $3RUBEMN, G5 L8, ROMRAHWEHIE T sop EEMEARR LG
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wUSENEH. HARAREN.BEHRAKS PN HEAREN—FHEHS, A sopC
MEEGE. B FXEERNAEE N, B EaNRAKHmM, BB 7662k
fI . BN AR S LsopC 5BEALS. AR NN RBE#ITEBENE
#, EHTFHAREFTHREESRN, FTARGRBEERS, TERERRESLTH
M, BREARSBAESZAREARE, XHEEETER A ENMNER, ABR
BN EFREFRH—RYEH.

F£ATA MIC HAEME T HNNENBEEL, ERNFAZREHT, AFHEX
BEHEEREEARSEME, MICHSERAMNERIEL. XFsop BESFREINHOXE,
BMBRNYERE E0H, MR oDMC48 47 pMB1 FH R R 1T E K, sop EH
FIShEEZE T 48 2 505 & T FUOR EUE Mh 3l 15 L 57 LA BURE 3% D0 380R0 RORL#% D1 2T S 4 24k, &R
5 sop EE LXK,

5 pBR322 (B EAEM KR, HFH sop BEMATETR ., IEERBEMEREIR
HREAT, DRAFABBEG IR EFE, Bk pDMC32, pDMC311 fE RE TR
pDMC48, MEH M HM(E TRBEAMAEN FRTR . BB pDMC48 BB FFRMA L
ELMUCEINT -1, AFTHEEZEL - ITEBUNAFOATESL. FXBER
A BERGRERENTR, BHIHAE.

Wit HEAPIRR. SNEHRAMALESTRHLOCHES, FHEB.
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Construction of a Stable Expression Vector Carrying sop Genes

Du Xiaohan Ding Jiuyuan Wu Xiaying Yu Zhihua Men Dapeng
(Institute of Microbiology, Academia Sinica, Beijing 100080)

Abstract The EcoR [ -BamH | fragment of mini-F contains oriS, ccd, repD and sop
genes (sopA, sopB and sopC). Recombinant plasmid pDMC32 was constructed from
EcoR 1 -BamH I fragments of plasmid pBR322 and mini-F carried by plasmid pFDW29,
The plasmid pDMC32 was treated with restriction enzyme Sma 1 , eliminating oriS,ccdB
and repD, the larger fragment ligated itself with T4 DNA ligase. The resulting plasmid
pDMC311 contains sop genes and ccdA gene. The E. coli strains MI32 harbouring plas-
mid pDMC32 and MI311 harbouring plasmid pDMC311 were cultivated in nonselective
phosphate-limited basal medium for 100 generations respectively. The maintenance of
the plasmids pDMC32 and pDMC311 were 93% and 100% respectively. As for the con-
trol plasmid pBR322, only 10% of plasmid maintenance was observed after 55 genera-
tions cultivation. In order to make a stable expression vector that carries sop genes, plas-
mid pDMCA40 was constructed by adding a trp promoter from pDR720 to pBR322. The
stable expression vector pPDMC48 was then derived from pDMC40 by inserting sop genes
into it from pDMC311. The maintenance proportion of plasmid pDMC48 in E. coli was
still 100%; after 100 generations continuous cultivation of cells harbouring the plasmid in

phosphate-limited basal medium,

Key words sop genes, stability of plasmid, mini-F, stable plasmid
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