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KB E-EEEFRR]IEEME pMF IEREN A

AWE AU EIK, TS, ULE, REL, Tk, HF, 2 T4, 250
(U8 P D 905 R 2 2 A Bl 2 2 B S o FAE W R A SR, KU 410081)

[ B ) REE mUB G BIBE R TE (Strepromyces) Je (iR B RURILEM . [Jrk | DIsE%E A A ALR
KRR pLSB2 Sy REA, W 3 4 ASE R W R PC31 B A EERL N int Fl attP {f 55 ( Phage attachment site ) , 1
T REAE R A TR R T R AT S R O RS B B Y (AR R IR EUR pMF ., f pMF B
KB FFE ET12567 (pUZ8002) , 3143 5l 45 5 5 # K W 4, 5% 25 17 ( Streptomyces coelicolor M145) |75 5y 35 H5 85
i ( Streptomyces lividans TK24 ) FN£T {0 ¥ 22 #1 & ( Saccharopolyspora erythraea 2338 ) , ¥k W% & 7 3t 47 PCR Fl
Southern ZAZ K . Kk [ HIHE 2 f1 T8 SO8-4 (1) S-Ji 1 H 4 2 MR & )il D) ( SAM-s) Ze o 3 2K pMF (1 J5
TN AR B RE RS R . (455 ] 3R] pMF W 2B A BE 25 1 4 G0k, JF HAG I 2 H /928 iy
Fiko [ S50 ) pMEF 20K R S S0 U5 5L DR 8 s B 45 3k A R80T R,y Jm S 00 B DY T e W 5 L % %

T B A B BE R T SRR
KR BEE R AN, RBEK; BEEE
FESES: Q933 HEAARIRED A

HEFE I (Streptomyces ) s — R 2= FPE A 224K £
AT, EATRE T A 2 HA 25 B P A A A
YL AEE HRTT AR T0% Bt A £ L R g
Xof — e A 2R AR 7 I I AT 09 LA v AR AR
7R H RS O E T HEAT X A 2 T
Ml TR R R Z A Rk D RS AR 8 A OE B 3R S 3
Ao TEIX BERE WL 7% 1 SN IR Bk b, — 28 2 1h B
i T SV T A DC3T Y S A 2 R AT AR TR
QR Iz A0 B BRORE pSET152) | B 4 1 1 1A
OC31 #4581 22 % R 5 41 g o8 T vh iy il 51 2
— BN S EIKN auP i 5 ( phage attachment
site) 115 F attB 456 57 15 ( Bacterial attachment site)
FR) A S P 4 N DA T W T AR DNA & 45 3] 1 32
I L DC31 A B — A S A0 IR I
P A B R T B, X R A E 5 R ek e 1 245
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DU JORE ) AN B S PR S5 VF 2

JORL pLSB2 J&— A~ B A% B K 4T 1 -4 B o
BEBEAE A KT EE BT AR
EA AL ortT BIAFLHTTERRIC R A KK (05 5 16
( Streptomyces coelicolor ) [ i& #8 & — P I 0E K IH act
L -ORF4 UL K Pact 1 /Pact I ik J5 0 75, g A
RO IR B AR R R 3k, (H R ME — i B R B R
AR T A B RS A D PR T
FHV . A 75 A PCR H AR ¥ 31 4 & pSET152
A DC31 in, anP B, SR S GE T
Spe 1 B U1 S A0 A B pLSB2 Ok b, #4 H T REE A
RGP AE R UL R BT R A T R A R
pMF,

S-MRT B R A B2 5 % B ( S-adenosylmethionine
synthetase, fii #k SAM-s) | ¥Z f£1£ T2 4 ) M s 2E
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VIR o FEAEYIIR N, SAM 4 ol i 8 1k R = 1 1R
(ATP) I L-H1 i 2 B2 ( L-Met) 5 J8&C S-Ji 11 Vi 2 1R
( S-adenosylmethionine , faj X SAM ) . 4E & 40 a9 3
B0 AR SAM X A% A= W) 04 W 9 AR AR
EHFEEAMER T SAM 2 40 i py R B A
ST B 5EEY R BN, Okamoto
417 (2003) 1 Kim 451 (2003 ) () BF 52 43 54 T
KECOHER T A3 (2) FI7S By 55 5 % 1 (S, lividans )
TK23 it SAM-s JE A 1) 5 3R 08 X 2 i T R SR 40 R
(Act) 7t A ] 61 7 T8 i AR

AT AE 58 W A B £ 1 B ( Saccharopolyspora
spinosa) S08-4 [f]— A~ S Bbi (9 I Iy TAE IS , 4243
Brik iz 15 kb 4l A v Beh & A — DR SAM-s
H#: 1 ( GenBank Accession No. GU576970) ,k T i —
TR AR Wi B R OB B R R Y pMF 2
TR b I G e R KR (R 7 1 M14S 9] b ) T
% SAM-s Fe PR Ho A6 718 AN Bt A 3R 6 LAY 52 Wi
G RRIRFAR pMF Jy 3 K D REHF 5T DL S R

R B B B T AT L
1 bk An 7 %

1.1 ##

L1 BEBRREORE : KUK 55 75 B M145 | i sg
WK 2 X F R B E W, Kk ET12567
(pUZ8002) i John Innes Centre 1t Bibb M. J # %
I, JFRL pSET152 ¢ 4 v ARl K 2% By 36 KU+ 2
W, HL T TR R 5 TR R AR S AR

L12 BrxREMPAER: RKBFEEREN
LB G 9 % £ M AW 9 100 mg/L, BTy 37
HHREN 100 mg/L, AHEE N 25 mg/L, RIPHER R
50 mg/L, 4% %5 BRI A 8% 9% 3 S TSBS (TSB K5 37 &
I 10% BERE) VR YEME' | 7= € 3 [ 1A 3% 7% 5
o RACH GYM' | K AT BB 1 B B R B R
o MS' B TR SR R BHIYY B A
A LA E Ty 50 mg/L, ZZBE MRy 40 mg/L.
L1359 A SO 51 W RO R W3 1,

&1 PCR3|Y
Table 1 PCR primers
Primers Sequence(5'—3") Size/bp Restriction site
int ,attP-F ACTAgT CgggTggeCCTACTTC 22 Spe 1
int ,attP-R ACTAgTATCgAAgCTgAAAgCAC 23 Spe 1
SAMs-F CATATgCTgCCgTACCTgCgCCCggAT 27 Nde |
SAMs-R TCTAgATCAATgATgATgATgATgATgeATgCCeggCegCegCTCTTCAgCgCC” 52 Xba 1

His6-tag sequence is underlined.
11,4 F 200 FAEs BRI PE N U0 % 468
PR 5Ll S LA Taq [if \DNA ¥ & b5 i . pMD18-T 2k
K358 TaKaRa 23 w) 7 i 5 $T His6-Tag 45 25 /] [ 5L
TLREBUAR AN L 2B/ B HRP fRid —Hi 8y A b
St 28 A W Fe R A7 FR 2 B 5 Southern 2% 22 12 1] £
DIG DNA Labeling and Detection Kit 2y Hoffmann-La
Roche /3 @] 7= i o PCR 4% -5415R & Eppendorf 3\ #]
7= il s FUFE A A Genepulser™ 2y Bio-Rad /23 #l 5 % Ji
HUR Z 8t R 56 [ Kodak 23 F] s TE70 2+ 3 B i % i
A A Amersham 2\ 5] 7= 5 o
1.2 DNA KR ENFI L

KM A T 52 25 40 o) 48 A BRE DNA $ I %
AR L DNA FE H#RAIES MOCH[ 13 ], 8 & W
KR ZH DNA 2 B R g 1 147 - 25 11 )8 R4 B 4% 7%
PAESBOCHR[ 1],
1.3 PCR ¥ i
1.3.1 PCR §"3 ®C31 int, auP {7 5. AR C A HY
pSET152 J% %1 ( Accession No. AJ414670) ¥ i 514
int ,attP-F Fl int, attP-R, UL JJi KL pSET152 A #54ig 7

18 2.4 kb DNA J B ®C31 int,atP {7 45, PCR i
4130 pL K ZR,94°C 1 min;94°C 45 5,62°C
45 5,72°C 3 min,30 PME¥H ;72°C 10 min,

1.3.2 PCR §" 3 SAM-s 3 [H . 75 4 50 5 % (1) 1 39
TAEH, LASKE H 40 (088 2 76 14 2338 (1) SAM-s 55 P}
SF R B RER , A RIEE £ #1 B S08-4 & DNA 43 3¢
JER R T 3 AN B TR, 2k £ i pHW 1326
(p0J436 H4f A 15 kb i EE K 41 DNA B ) #4700
FEorpr, B T — N SAM-s 3 [, 2 7F
GeneBank P A & & fili %5 o A B 78 AR $iE £ A A I 41
Wit — X 51 ¥ SAMs-F Fll SAMs-R, UL il i 2 76
S08-4 i DNA AR P14 700 bp SAM-s ¥4,

1.4 FEH RIS A 05242 BUM SDS-PAGE kil |
Southern %432 & Western blot #6502 SCHR[13 ],
1.5 KEGOBEEET Act Al Red 728 1y 2 M4
SCHR[16]

2 #X

2.1 KBHE-HERFRESRHME pMF HEE
AT 518 int, attP-F Fl int, attP-F, DL &



DT A - ORI AT P - 2 T M R IR A pMF ) A s ML R T

/MU 2R (2010)50(9) 1253

#i pSET152 Rt 4 38 & A PC31 int F anP i 55
(2.4 kb Jy B, #09% fr BrE pMD18-T 8 445 51 5 20
kL pMDint J5 77, 45 9 5 SCHERHE — 2, FF BTRL

EcoRV

pMDint [) Spe 1 i U] v Bt 5 pLSB2 1Y Spe | BT 1]
Fr Bt % J5 B AL K I AT B ToplO 15 21 8 2 24 {4
pMF . UKL pMF [ 44 i ik #2 A &1 1 s o

lacZa

attP site

act 11 -ORF4

Apr - Pact |11 Apr®
Pact |
| "Nde 1 Amplifying integrase and atfP site fragment by PCR
Spel aPsite et
repr
B Spe 1
l Ligation
attP site
Spe | j
Spe 1
oriT

act Il -ORF4

Pact 111
Pact 1
Nde 1
Xba 1
Apr®?
repr

B 1 F# pMF g

Fig. 1 Construction of pMF.

2.2 pMFEXHESHERREAZARBRE
FEELENES
e ¥ 4 1 BORE pMF B2 AL Kl KT TR ET12567

(pUZ8002) , 18 %] K 5 ¥ # ET12567 ( pUZ8002,
pMF) 1E R I 44 B 43 1) 55 K W 0 B 25 o M 145 AR By
TEER A TK24 MLt bl 285 2338 34,15 81

1 2 3 4 M bp 1 2 3 4 M bp
—10000 —10000

—8000 73k —> il —8000

— 6000 —6000

—5000

—5000 .

A B

2 TEHS#HEE MF1,2 i1y Southern 37 1§ iF
Fig. 2 Southern blotting analysis of recombinants of S. lividans TK24. DIG-labelled Apr gene used as probe hybridized with total DNA of MF1
and 2 digested with Pst [ . A:the agarose gel stained with ethidium bromide; B:the result of hybridization. M. DNA marker; 1. Total DNA of
MF2/Pst | ; 2. Total DNA of MF1/Pst I ; 3. Total DNA of TK24/ Pst | ; 4. positive control(4.48kb).
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5 FRETE & A B0 P& = 19 BHI AR A2 A4
Koo PRI AN 2 45 7 55 5 W 1Y % AL 1 A 45 o MFL
T MF2 JEEUEE K 40 DNA, ] Pse 1 b 47 Sl VI, i
Hr pLSB2 Ay BH X A&, LA b w35 2 A5 30 i B0 4 v
AR MR EF 4T Southern 4238, MF1 Fll MF2 28 2%
ZEJEHE 7.8 kb b5 nT UL BH i BE A S T Uk 2
J S. lividas TK24 51 DNA {E R B X BE& A 30
TEES (E2),
2.3 REZHAE SAM-s EFER N EEMRIEHME
pMFsam g3

LI 22 0 T8 S08-4 Ay 4= 3k [H 41 Jy B A, 15 31
5|49 SAMs-F I SAMs-F #E4T SAM-s JE R B9 91 , 15
) 700 bp H i F B, ¥ PCR - B i% 380k pMD18-
T, 7% AL K #F 18 5 15 2 8 241 5tk pMDsam , ] )37 45
Y5 GeneBank J¥ 5] —%, H Nde I il Xba 1 435I [iff
I Fk: pMF Fl pMDsam , [8] Wi B (9 F BE I % 3 )5 5%
LK AT 1 TOP10 , 45 3] 5 21 % 35 ik pMFsam
2.4 F|FA pMF #{kRiE SAM-s EF

¥ B kL pMF | pMFsam 43 5l # {b K I #F &
ET12567 ( pUZ8002 ), 1% %| K i #F 3 ETI12567
(pUZ8002 ,pMF) \ET12567 ( pUZ8002 , pMFsam ) {f 3k
HEpR o0 B B 5 B K (U Bk /5 A M145 38 & 5%
2 3 5 BT I 7 B 25ORN 25 08 R 52 % BHI PR A
BRI R CRBIES FEEMIAN G XD
YEME J A5 5% Herpr Bi 3% 72 h 5 WOAR A B S
BB )5 15 B R R Y & 15% SDS-PAGE
VKA FE IR, 54T Western 2238356, 242X T — Pt R
Pt His6-tag (/N R T REPLMR, 45 R BN, AT
YI7E 25 kDa b BURR S5 P 2% 2247, T M145 XF AR
AR A X K W] SAM-s AR RIB (K 3),

kDa M 1 2 3

40 —

35 —

25 — <«— 25kDa

B3 XEB#BEHAREENLFEOHEREYH Western
S

Fig. 3 Western blot analysis of crude cell extracts from conjugates
of S. coelicolor M145. M. protein marker; 1. S. coelicolor M145; 2
and 3. S. coelicolor M145/pMFsam.

2.5 SAM-s EARIEMX
ES=PaR:0A !

B M145/pMFsam , M145/pMF £ M145 43 5| 4
] GYM F1 RAC #5553 |, 30°C 35 5% WL 42 4t + I
PUERE B BL. 858 R, 76 GYM 4z = 30C
B FR PR, M145/pMFsam T8 # 1+ — Joe Bk R 21 R
(Red) 7= £ 8 M145/pMF 75 5 (A Xt IR 5 4R
M145 HAR K m (K 8-A) . 1k R4C ¥4 b & 5*
4 d, & B AE IE WO iU T, H 5 X IR A L,
M145/pMFsam {48151 hl 52 1) 1 W 5 i) 30 i 5 AP
BT T WL 5, M145/pMFsam 77 /B 1) i 28 5% 41 R
(Act) B LEXT IR MR BT (€] 8-B.C) o X FHE AL S
Kim ZEfr iR @ B 2K B T S. spectabilis B SAM-s £ [H
£ S. lividans " 335 J5 BT 7= AL AR — B
3 b

A SE N BURL pLSB2 %4 , 2% SOk i R 7 -
FETE R E R PR pCIR24 fif AR MOk, E & A2k A K
W ORI R AL R AR A R N ik e & —
PG 3N act T -ORF4, L)L X Pact M/ Pact 1T X0 &
. Hri Pact | BIBMEIRL G LR AL T Nde 1
(5'-CATATG-3") Eg VI 25 /Y L% , I HoxX — B Y14
MALE T Pact 1 (R IR S T ATG, 24 5h 2% 5 [N 1
if Nde 1 /Xba | #8533 7 T iy, BEAE Act Il -
ORF4 ik ¥ M /E K #E4T MK F R ik aet 11 -
ORFA/Pact 1 3% —Jiih-J5 s X O AEVF 2 2
535 . Rowe'™ 2 act 1 -ORF4/Pact T B 4T
B R AW B R R Y LR S B T, R B TR R Y
LL% R NVF 2 AR BT R UG T 0 10 45
Sheehan'*' 45| FH FFkL pLSB2 4 2 i 7] U5 o 41 2 1A
I Y Pact 1 VBT 4 B 2R 9 L I BB 235310 AR T
Z oA W R WA R R LG RS B 1 AR 4R BB
AR A T WA 2 R W R AT A 21 -desethyl-
21-isopropylspinosyns A F1 D, 21-desethyl-21-sec-

EegERERKNNLE

butylspinosyns A 1 D,

PRl A SCAE 38 43 ) 30 pLSB2 A st 1 B fih
@A S EE ®C3Lint N attP site, ¥ 2 T fE
TE R AT T2 0 2 T () R AT 4 5 #e 7% T e 5 3
R T G O R BB RCR B UK pMF, 3% BORL K
HA S B, A hUAE R LB RETE TS b
REMFATE; T A act 1-ORFA/Pact 1 &3R8+, 2
A SR T8 RE TE 2 B2 T T TAE s A onT AT
AT AR IS R A R G B A R ME R BE 22 18 . ] pMIF
ALK AT ET12567 (pUZ8002) J& , 40 %l 5 K i
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M145/SAM M145/pMF M145

(A)

D) 101

08

Act production (OD,,,)

02 F

M145 M145/pMF

strains

M145/pMFsam

B4 SAM-s BERREMRECHBEERENEZTERBIZM

Fig. 4 Effect of introduction of the putative SAM-s gene on the production of Red and Act in S. coelicolor M145. ( A) Red production in strains

M145/pMFsam,M145/pMF and M145. Strains were inoculated on GYM agar medium, followed by inoculated for 2 days at 30°C. M145/pMF

represents the vecor control. (B) Act production in strains M145/pMFsam and M145/pMF. Strains were inoculated on R4C agar and grown at

30°C for 4 days. The reverse side of the plate showing Act production, (C) the front side showing sporulation. ( D) Comparison of Act

production in GYM liquid medium. Cultures were incubated at 30°C for 5 days. The experiment was averaged from 3 different extractions.

Bl B M145 JH: ssgA KL [N BB bR GSA3™™ A8 4% 7%
GG TK24 41 (0 1 270 1 2338 454, I REAS B 8K
HRZ WA T, Ul A & B BB 20k pMF £ %5 5K
PN R, R S P E 6
ZNE.

T FRWFFE R HE Al B AR SO O ok B REE 2
HUBE B SAM-s £ 38 3t Nde 1 /Xba 1 BV AL 5 vE
% pMF ) act 1 -ORF4/Pact 1 JE s T4 T %, i@ i
AR AREORFERE M145 b S 75
2 GYM F1 R4C V- Hig 35 7 , WL 4¢ €0 3% A AL 78 J 1
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M, K& P Ak T M145/pMFsam f) 7 7B 32 8 T
B B 40, 3 B Act Fl Red P (8 2 A9 18 1 1R
FF T] LU P R G BB R L RO A A R R B AL
F M145/pMFsam f Act ;= i 2 %f 18 ¥k M145/pMF
693.21 J T P A X IRk =2 ] O A AR R 22 ) (&
8-C) o X FIBEJE HH AR N SAM-s B PR i i 1 Ik 7
ﬁMMm¥ﬂ%a@W£TAWMﬁwMW
Okamotom%ﬂ] Kimig]%iﬁw SAM EVEN—FE 5
Gy F I PO I R L R A YA R R T — 1k
P act T-ORFA Y58 T W) A & 2 o —
AL act 1T W5 K, R EOLL R LR 7 7 2
Fo MM TERER AHEREX - KEAELER
UIRENE NN R S R (N e gn R e = A
TR AL AT SAM, L TR AT R — 4 B A
4 558 2 ) T B RE pMF K5 SAM-s LR 5 A 3X i 2k
AT E T UME SO E R ME A E SR AR
1N/ Fi g

% Xk

[ 1] Kesier T,Bibb MJ,Butter MJ, Chater KF , Hoopwood DA.
Practical Streptomyces Genetics. Norwich, United Kingdom
John Innes Foundation,2000.

[ 2] Bierman M, Logan R, O’Brien K, Seno ET, Rao RN,

Schoner BE. Plasmid cloning vectors for the conjugal

transfer of DNA from FEscherichia coli to Streptomyces

spp- - Gene,1992,116(1) :43-49.

Combes P, Till R, Bee S, Smith MC. The streptomyces

genome contains multiple pseudo-aitB sites for the (phi)

C31-encoded site-specific recombination system. Journal

of Bacteriology ,2002,184(20) :5746-5752.

Sheehan LS, Lill RE, Wilkinson B, Sheridan RM,

Vousden WA, Kaja AL, Crouse GD, Gifford J, Graupner

PR, Karr L, Lewer P, Sparks TC, Leadlay PF, Waldron C,

[4]

Martin CJ. Engineering of the spinosyn PKS: directing

starter unit incorporation. Journal of Natural Products,
2006,69(12) :1702-1710.

[ 5] Rowe CJ, Cortés J, Gaisser S, Staunton J, Leadlay PF.

Construction of new vectors for high-level expression in

actinomycetes. Gene,1998,216(1) ;215-223.

[ 6 ] Jones GH. Actinomycin production persists in a strain of
streptomyces antibioticus lacking phenoxazinone synthase.
Antimicrobial Agents and Chemotherapy,2000,44 (5) .
1322-1327.

[ 7] Okamoto S, Lezhava A, Hosaka T, Okamoto-Hosoya Y,

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Ochi K. Enhanced expression of S-adenosylmethionine

synthetase causes overproduction of actinorhodin in

Streptomyces coelicolor A3(2). Journal of Bacteriology,
2003,185(2) :601-609.

Kim DJ, Huh JH, Yang YY, Kang CM, Lee IH, Hyun
CG,Hong SK, Suh JW. Accumulation of S-adenosyl-L-

of actinorhodin but

TK23.

methionine enhances production

inhibits lividans
Journal of Bacteriology,2003,185(2) :592-600.
Wang Y, BA, Pfeifer BA.

sporulation in  Streptomyces

Boghigian Improving
heterologous polyketide production in Escherichia coli by
overexpression of an S-adenosylmethionine synthetase
gene. Applied Microbiology and Biotechnology,2007,77
(2):367-373.

Wang Y, Wang Y, Chu J, Zuang Y, Zhang L, Zhang S
Improved production of erythromycin A by expression of a
heterologous  gene  encoding  S-adenosylmethionine
synthetase.
2007,75(4) :837-842.

Shin SK,Xu D,Kwon HJ,Suh JW. S-adenosylmethionine

Applied  Microbiology and Biotechnology,

activates adpA transcription and promotes streptomycin
biosynthesis in Streptomyces griseus. FEMS Microbiology
Letters ,2006,259(1) :53-59.

Zhao XQ, Jin YY, Kwon HJ, Yang YY, Suh JW. S-
adenosylmethionine ( SAM ) regulates antibiotic biosyn-
thesis in streptomyces spp. in a mode independent of its
Journal of Microbiology and
Biotechnology ,2006,16 :927-932.

Sambrook J, Fritsh E, Maniatis T. Molecular cloning: A

New York: Cold Spring

role as a methyl donor.

Laboratory Manual, 3™ eds.
Harbor Laboratory Press,2002.
van Wezel GP, van der Meulen J, Kawamoto S, Luiten
RG, Koerten HK, Kraal B. ssgA is essential for
sporulation of Streptomyces coelicolor A3 (2) and affects
hyphal development by stimulating septum formation.
Journal of Bacteriology ,2000,182(20) :5653-5662.
Shima J, Hesketh A, Okamoto S, Kawamoto S, Ochi K
Induction of actinorhodin production by rpsl ( encoding
ribosomal protein S12) mutations that confer strepto-
mycin resistance in Streptomyces lividans and Strepto-
myces coelicolor A3 (2). Journal of Bacteriology, 1996,
178(24) :7276-7284.

Zhang Q, Zhu BQ, Hu HF. Activated antibiotic
production by inducing resistance to capreomycin in
Chinese

Streptomyces lividans and Streptomyces coelicolor.

Journal of Natural Medicines,2008,6:57-62.



AT AF KM AT IR - R TR R R K SRR pMEF AR SR . /R 27 41 (2010) 50 (9) 1257

Construction of Escherichia coli-Streptomyces shuttle
expression plasmid pMF

Meifang Quan,Kai Yu, Liqiu Xia® , Xuezhi Ding, Fanjun Zeng, Xiaoxiao Kou, Hailong
Wang, Shengbiao Hu,Ziquan Yu, Jingye Li

(Key Lab of Microbial Molecular Biology of Hunan Province, College of Life Science, Hunan Normal University , Changsha
410081 , China)

Abstract: [ Objective | To construct an E. coli-streptomyces shuttle vector pMF that can integrate into the genome of
streptomyces by site-specific integration. [ Methods] We inserted the integrase gene ®C31 int and attP site into pLSB2,a
suicidal streptomyces plasmid. The resulting conjugably transferable vector which contains the activator promoter system act
[l -ORF4/Pact | from Strepromyces coelicolor A3(2) could be integrated into the genome of streptomyces by site-specific
integration. [ Results] The plasmid pMF was conjugably transferred with high frequency into S. coelicolor M145, S.
lividans TK24 and Saccharopolyspora erythraea 2338 from E. coli. Southern blotting results showed that pMF was able to
integrate into the genome of sireptomyces. We also confirmed functional protein expression by cloning a putative S-
adenosylmethionine synthetase (SAM-s) gene from Sacc. spinosa S08-4 into pMF and conjugated into S. coelicolor M145.
Protein expression were confirmed using Western blotting. [ Conclution] pMF can be used as an effective tool for site-
specific integration expression of foreign gene in streptomyces.

Keywords: Streptomyces; integrase; expression vector; conjugation
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