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W E LISREER SCP2° AT FR pHILA00 FER WRTHEEA BT EISEE 2 MBATRRESHE
B A BB pGH112, pGHI12 & # 48 X B B ATt 3 o o S0 JA 0 0%, DA R 20 91 70 K B O P o 38 O P 45 o
A tEsRiC . F pGHI12 $5 4L Escherichia coli ET12567( pUZ8002)J5 , '3 X B 64 % B ( Streptomyces coelicolor A3(2)) Bk
5% B ( Streptomyces avermitilis ) . 7E 5 W & B 8 ( Streptomyces lividans TK54) .8 = ¥ &% 8 % ( Sweptomyces toxytricini
NRRL15443 ) , 35 P 3 6% % 16 ( Strepiomyces . venesuelae 15P5230) 1 41 66,38 £ F1 2 ( Saccharopolypora erythraea Y fTHER
BWMAE MM pGHI2 5 pKCI39 M, ESHBEXERN B MABEIHNER , THARBET
emE" SREFAEARA () REBRTHEMN pCHIRL, EZEAXBIEBE P, op BB RX EHATTR

AFEREAHBHUARIRSH IHMREABENERNRLSE T HREH.

XMW EEWE, BAaT, &ottAk, BEBE
PHSHE 78 XRFED A

HENE XA C+CEREMEZIRBHHE,
HAHRER 23 MM EZEREYEELEYRET
SEH, AMEEBERARELKRESE, EXAX
HHirZA BN R ERNRAERERAN IR,
B M Trien-Cuot %AmﬁEHﬂ TEHRBERESEDE
BEFZELRUEBELMNEDZHRER, AMBE
THZACMTFRES , E—FIERTESEEN
DIENXRF L EELFBRTHRER R, 2
B REVRIEHE T ABITE XA K RSF1010 7] L
HBZRARABELIRRLBEMERIEFRES,
EXHBEAHBY KEBAMAREABEAENE
HEBEAMEZKHAENENS BEHEEHE
Bhis . BE R E A& T M AE A (cis acting)
B BRBAE (onT), f IncP B B RK4 LIR A
F (in trans ) RUFEBEE (ve) HFEB IS,
XKEHE SEEECHBRETHRZ AW EE
ENERZHNESEAY, REARNKOHAET
DERSBRENKBHBEREDHT BRET XH
R B EIFEA k4L, B AT 66 68 T S B B G
HM—-EHSRENFAAENE R, TEHRFES,
ERBINES BEmMARAERE". BCLZ

e B B ¥ :2004-02-17, £ B H ¥ : 2004-06-15,
* WIRFEF.  Tel:86-10-62653230; Fax:86-10-62652318;

LM SR 1000-3061 {2004 ) 05-0662-05

B TFHBEAES BB EEA L SCP2" . pSGs
0 plJ101 %5 & J& T % 9 BKL, 40 pKC1218(SCP2” ),
pKC1139( pSG5) , pUCS30(pSG5) #1 pHZ1358 (plJ101)
%. pkCl1139 REEMAMEEMNESHAR, £
— P REEBRAEN, ERERE SRR 420 &
RHARBEE. RS EHATREERERSTRY,
BpKCU EEHEAR, AR AT ELHE
BHEA-SEEELFMENNZE P, W 24
Bl . ZAMNISAEH S RABEHOANER
B, AR EHAANESRBIBEEATE
fIRERBEEEHAREAEHEARR.
AXRE EBEENESHBEE pCHI2 &

C HE XN ESRE pCHIB KB E,ULEFB

pGH113 ik GFP EH P #I B R LR,

1 A fugy s

1.1 BREE#H%k
BREEERENLEHAE KFEMEE RS,

FEHEE YUI0S hXER B KEHFERER

B, RESEBEE A3 (2) 1 X B B ET12567

(pUz8002) Ry F E MR HRFFAKEE X
Bl MR A LR R,
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REES KBHE- SRR ESHRANNERLVA 663

1.2 EHREERER

RO KBEIFEERER B, EFREPHEAR
¥EBXBRWKERN 100 pg/ml, FHEE K 25
pg/mL, MEBEN 25 po/ml; HERBEEREAH
YEME" | B k= f i 9 4 Ms!, $E 3 g 5 A #
RELBEELREEN 12 pg/al; MANEREKE
H25 pyul; BAFBHMNERER, KKREHR
25 pg/mL.
1.3 DNAREBSERRBKIRE
DNA MIE R H AR EER(8].

BEAERBRESHENTX

AR ESEEREESRBRELIR
ULBAFRBREHTR A ERNT SR HERF
HTHFFHOHBERTFERS 500 L 2 x YT 3F5F
ERPFIBET. RBRI(BRIRFEAYR 107
mL),50°C /K ¥ , #43% 10 min, B 10 oL % 1O EHH
BRW.EF TEKENEEE. ARRERRT
BB P FH/mL(A) ; BN #EER—EARNR
FRE.5EFBEARERNNABITE(RELS N
10/mL) RS SRR MEF ERMRANLER
BRBE, TBEKENEERESER AR A%
AHBMEER/nL(B), ESE =B/A.
1.5 ETERA

EFRFENTIRE, klenow B EEBR A
AESEYAF; MR (CIP) @ B Promega;
RHLATRNERMEYE A Sigua; REERE
DNA FIGEA &M B LA T; HERXA MM
RE™

2 #F

21 #RERARBRERKE pGHIL2 R RiXH
& pGH113 Bz

Bl Pst 1 8840 p0J446'™” , B klenow A Bt b ¥ ¥4
Ao BIkEYW0.76 kb HE . A BESEMAEH
(cis-acting) M1 B B G 6L R (onT): F P 1 881
pHILA00" , FAMEYEBEAERE L BEMR 1L, F klenow H Bt
AERRS, BXKER AEERLHARSEY
pGH112([H 1), H Xba | B§Y) pGHL12, % 53 #h F ¥4
A%, B 3K B ARG B ; Bl EcoR 1 A1 Xba | BT
pSE34, &R 43 b - R i , &% B2 e K B ML 24 180bp 2
MEH emE" W BGEEZXEMN S, B8 pGHI
(1), pGHI12 M pGHII3 EF E XK HEHE &
18 E MR SCP2” M KB #F 81 B R pBR322 M) & 2
SRBL, UL B e K T PR o AN B 0 AR D i A5 a0

1.4

NEXHBEANBBELARREER. ANSH
IncPASBF ) RK2 e BB IR B2 & (onT) B M, X & SR
HEEAEKBTENEBER P TFREH, LREE
WA S A RP4 S & F 353 R (30 pUZ8002) B
E.coli ET12567 itk HMIERA TR A% BASRE
P
2.2 pGHIR EXBHES£RRRGESES
pGHIZ ZE KRG #F# DHS« B H G, RBA
B, ¥ L KB ET12567 (pUZ8002), 18 Bl KA +F
B ET, RAHEH pKC1139 ¥4k X HTF 8 ET12567
(pUZ8002) B B KA H 8 ET". FAX W R EN {1t
EKESHNESXUEER BRLBEH . THFEE
HE-EHER EMNSBEMOIARLHE
BEERELEL, hFI1TUEFEH WBHHAR
pGH112 BEE7E % 3h ¥ B BB pUZB002 M EH BH T M
KB ETI2567 BEHBE L RKMREP; ME
HEIRGT,pKCNY BEARBEZARNEESE .
H-FHEENOEREMEPRRREEBRER
RERERS, BAR,pKCII39 RERAHBERLAEN
HEHEARERE. BT ETRA B 20 MEEHE
AEMEREAESEMHRBRY TR LER4E
. pGHINZ Al pKC1139 A E R ELBESHEBE
XEHBE YU105 B,
2.3 pGHIR E#BEPHREH
SMEMERBLBEEN MS Fig FEgdE s
. EEME pCHI2 MR FTHRBRBEERK TS
A pKC1139 R BB E S T (0 ~ 20 W&/ F18)
AEREMESZEFPABERN MS FHRER. %
E&H pGHII2 & TFE XM 4 KK YEME Wik 1%
HEPERIX RAGEHRTEHRBALBEAENMS
FHRE GREHA AREBRAMBLBERILE,
S EE pCHIR BE ERMESTFREMHASHE
P 42 B KB YEME JUR 3 95 3 o 38 9%, S SCHK [ 7]
RN, AR MM X YEME B{K5
FREPE A BB S R (7R BEE A DNA,
BTSN BAE, RILER ik R MBI A, 4
EEFBPCRYyEHHLARREERXRNMBA
BAESBEEMNTE, ERXEKO0]&IT X351y
tstpl : 5'-CATATGACTGAGTTGGACACAT-3' , tsip2: 5'-
AAGCTTATCGGTTGGCCGCGAG- 3', KAIRI AR &
DNA FIEFEA (5 ) SRR Y ¥ o EH,WHA
HBUEAFTHLHANAN™Y AR EMERRE 2;F
L CANSEEES FHRERM AR MEHNSA DNA
(X)), %L KBHF# DHS« REHRBAN MY S
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E(E3) MY RAEALE BFBB%LT.
it EREMIEE , pCHI12 B B EC R ARE

i 4
pGFP-R112
4.5kb

EXAEHFRERE.

M1 Mk pGH112.pGH113 i pGHI13:: gfp MM
Fig.1 Construction of pGH112,pGH113 and pGH113:: gfp
Restriction sites underlined are unique in the plasmids

£1 AN pGHIRZ BAHENE
Table 1 Comparison of the conjugal transfer frequency of pGH112 and pKC1139

s Frequency

Donars Recipients pGH112 PKCL139
E . coli ET12567(pUZ8002) §. coelicolor A3(2) 1.2x107? 4.52%10°%
E . ooli ET12567( pUZ8002) S. coelicoler YU10S 0-20" 0-10*
E . coli ET12567(pUZ8002) Sacc . erythraca b . 0
E . coli ETI2567{pUZ8002) 5. lividans TK54 6.5%x 102 7.6%x107*
E . coli ET12567(pUZ8002) S. avermitilis 2.6x 1073 9.0x 107
E . coli ET12567{pUZ8002) 5. senezuelae 1SP5230 9.16x 107 0
E . coli ET12567(pUZ8002) 5. toxytricini NRRL15443 b . 0

a:possible exconjugants per plate. b: exconjugants from conjugation were observed on plate, but conjugal transfer frequency was not determined.

24 Agh HEBREARBRIARKOEIE
ATHRNFIHBNESRERE pCGHILS BB F

AARIEEHMOTIE, A EocRL # Xoa I B Y

pGH113, 3k Bl W ; Bl EcoR 1 #1 Xba I B§ ¥ pGFP-

RU2, 3K EH 0.72kb B F gfp WA B EREA
#4183 pGH113; : gfp, & pGHI113: :gfp L KB
8 ET12567 (pUZ8002) , 8 | X i ¥+ B /pGH113:;
gps AL At EA NS X ESBE RUsBEN
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ATHEHBREARE, BATHMEIEER
BLERNMS FHRIESHE, E0EK 3 K A
EESHRSELEEA YEME BiikIE R EPhiEE
UhWEELE AESFERFRAR(TEFRZ4
/28, TW92-2D A M RB R BAE e I E R 60
W, AR E NS5 s, B 15 s, EEBERRSK),
B0 S |38 AT SDS-PAGE Hi 3k, RIRERM T 1
RETHRRENRERBA. RASBEANTHTHE
B, FERENEEHEINRS I HRRY —
Bhk,. NAXK(EHOFTLEHR, THFRERKK

M1 2 3 4 5 6 7 8
kb

52—
20—

10—

2 PCR ¥ MWLk 22 B X 44 26 40 B R R pGH112
Fig.2 PCR detection of thiestrepton- resistance
gene (tsr) in different actinomycetes DNA samples.
M: DNA marker. Plasmid DNAs were exiracted from E. coli and the
followi ins and used as template to amplify tsr fragment. 1:
control using genomic DNA of §. coelicolor ; 2: E. coli 3: §. coelicolors
4; §.lividans; 5: §.avermitilis ;6: Sacc.erythraea ; 7: 5.

-] e - o

EOEERREMERY S REL, £427 kD &
FH—%KEHNW . AlH pGH113 M pGHI113: : gip
THREHBAN I EEAGERELER T2 b BHE
SABEaEk, f£ BXSI/BXS2 RARF XN BHE
(M) T METHREXABOETHEHTHEENN
REFHR. EEXT (BEREK: 488 nm, RH K
K : 507nm, BAFEH 100 fF) , IEFHHBEEL
(pGH113) e M B K, & A pGH113: : gfp TR A B
“EREEERR B BRI,

BE 3 FiK pGHI12 Kpn | U B
Fig.3 Kpn I digest of pGHI12
M: DNA marker. Plasmid DNAs were extracted from £ . coli transfromed

with plasmid DNA of the following conjugant strains. 1: control, pGH112

primarily constructed in E . coli ;2: §. coelicolor/pGH112; 3: S . lividans/

pGH112; 4: S. avermitilis/pGH112;5: Sace . erythraen/pGH112; 6: .
lae/pGH112; 7: S. toxytricini/pGH112.

8: S. soxytricini .

He SARABFOEEERBEPRRIE
Fig.4 Expression of gfp in Stretpomycetes. SDS-PAGE of
cell-free extracts of Streptomyceles expressing gfp .
M: Marker. 1: S. coelicolor /pGHL13; 2: S . coelicolor A3(2)/pGH113
U gfps 3: 8. linidans/pGHLI3; 4: S. lividans/pGHI113 ©: gfps 5:
S. avermitilis/pGH113; 6: S. avermitilis/pGH113: ; gfp.

3 W

HENA XAFEELSFMENEZRRAH
BB ETHRERNEYFEREY R RUHE
HBEPIIANNBRREEANRERELREE, X F

BRAZYUMEBERTEERWABHRLE, — ML
RUKHABERE MESHRBABRTHEZEE

R - Bt RN RELDT

EXRMHART - EEEXBTESHE
BZEFTHRESHRBOZER K pCHIL2,
pCHIR EHENEREMNS(E 1), TLMEA R
Bk, pGHII3 Efl pCHI2 KBTI R, EXFRN
HAEE emE" B F ERTHESNME-HWEY
e, BHATUERREEE. op BEERED
pCHIB B EAHBEMBEY HIT TR
BH5E, ¥15 i B pGHI13 R LIFE N R Bk, Hilk
ALUBXAMIEERAAXENREEAEBNT
Ak,

LB R, ESHE pGHII2 M pKC1139 B K
BHr B ET12567 (pUZ8002) 5 X # & B B YU105 #
TR F B, PR IR 25 M 78 A YUL05, YU105
R REREBERTSRHEAEOCENEEES
whit BEBEHN B emE" B THHBEEHR L
EZFREL VX RBR GO REYR, T whiE EEK
SRESBERESSHEEXL"  THEAZEHS
MEESHEMESHMERX, 5 pCGHI12 ElH
REA pKCI218, HEA R BN ENERERE,
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pGHI12 5 pKC12IR W E R AR E W kIR ICREE
BEFHT ., pRMS(SCR2 ) EEXENABL RS
PERRY, EEF emE"  ERARERBESHBR
B, pCHIR MERMARAREBI EBER
FEl i BB SCP2° . HL7E pHJLA00 i) jy BE 78 R
ENFHmB 10(HaEscr SRR AAB
45 1.4kb), SCP2° B SCP2 IR B A M, N
Bhi1~2, EREMHBRIERITITZEANA,
BSCREME™, AXWBORNEPT
pKC1218 #1 pRMS MR R . G H— LB W, TR
BRAMBHREREGHTITAZ—,
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Construction of Efficient Conjugal Plasmids Between Escherichia coli
and Streptomycetes

MO Hong-Be' BAI Lin-Quan’ WANG Sheng-Lan' YANG Ke-Qian'"
V( Instisute of Microbiology , Chinese Academy of Sciences, Beijing, 100080, China)
*{ Bin X-rentre, Shanghai Jinotong university, Shanghai, 200030, China)

Abstract Conjugal plasmid pGH112 has been developed based on the replicons of Strepiomyces coelicolor plasmid SCP2" and
E.coli ColE. The plasmid contains ampicilin resistance gene{ amp) for selection in E . coli and thiostrepion resistance gene
(tsr) for selection in Streptomycetes, and a 0.76 kb oriT fragment of (IncP) RK2. Conjugal transfer of pGH112 was performed
from E . coli to §. coelicolor A3(2), S.avermitilis, S. lividans TK534, S. toxyiricini NNRL15443, S. venezuelae ISP5230 and
Sace . erythraea by conjugation, results show that the plasmid was able to transfer efficenctly from E. coli to Streptomycetes, was
stably inherited in the recipients. pGH113 was constructed from pGH112 by combining the constitutive ermE” promoter with
green fluorescent protein gene( gfp ) .

Key words conjugation, exconjugant, conjuagal plasmid, Streptomycetes
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