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Ew®E EUK

(FEESHEs PRBHNERASF EHEWERTRDN L5 100050

# F R PCREVHFHE K& HEEEEN (MKR) EH,. B34 0.8kb 87 DNA H B,
§l B EEAD A AKE TTRNA RS MO B RE LR8BG pT7-7TH, EXBHEPREH
2D HMEG K. REAMBARRALEYIGHE.

E@A FOBX HEELFENEHE,.PCR, KEHE, ZEEESX

ST Q939.92

EEAXLSYREAE, KER. EEMEY LN R ERHEWHTARER
BY. XRELSUEDSRERNHRHBEA, B TAS GRS, FTURE
PR AL & WA YA BAL R RN R MR ST, AR AR ERERER
BERAHEENELSABEERTU AR —HE. XABEXF-EERELRAMERN
HEAFANESHRED, XM EECSHETUEIBRRIRANF I B LY &R
REHHRETEREH. cRABRCEETBERSSRERTARORBENE
MAR(EEE). WIEEAFRAER, RNEXGHEHRAT ZER. ARETEX
BRE+EATERN T B TRAIEARE-EHMEC AMERANER,

1 Mgy

1.1 BE

LL1  EbRER, KB FF B (E coli) DH-5a i I g pT7-7H7 £ ORI T E W K4t i
(E.coli) K38[HrC(A)] 39 F L pT7—7, pGP1-284 18 B8 A MG BB ATCC31671% et L8
ETRAEEMIZRE. pCBSI RHFHB R EHBEE AR (MKR)EH 5 pWHM3
ARMEAFEY pTI-7(Amp) H & T7T RS F A SDEAM KB BR AR ERE,
pGP1-2(Km") KB 8 3 F T 7 Rk TTRNA B4 N R, B Stan Tabor # 3% #& 4
pUC119 HFZERHK. _

112 5%, LB IESEE. MO BRI o0m (31, GPS 3R B8 UMk [4] Al .
113 HAE. 5T #H%BE (Amp,ampicillin), ¥ 55 % ¥ (Km, kanamycin) , F§ # *F (Rm,
rifampicin}.

1.1.4 MR . 57 FI B # ¥E Py 4 B8 BamHI. Bgll. HindITL. Sall. Smal 9 E E¥8#5R X

+ ARAANEESEATAMA.
o H 3 1996-05-23
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EIF 32 Bl ™ f&, Ndel 7 Promega 23 B2 4. T4DNA H#8 N BRL A FEH, S—E-4—
H-3-BR—F-D-F I H (X-—gal), RAE-B-D-HIKLILE T (IPTG) Promega 24 &) 7=
f. Geneclean II* kit 3% Biol0l 2 A&, DNA & RiAM Y %E Applied Biosystem
KF T, PCREEANENPERERRETRFER, L-5s-PHREMYXE
Amersham 2 T 77 &, EE4F EREN Promega A 8 =5,

1.2 Kk

1.2.1 DNA B8R, BB B, BRI B RS 0 2 52, DNA PR, BRI 58 B vl 2k 25 19 B 0k
(317 #17. DNA I BL 843 B8 5 @ 4R Geneclean W &

122 PCRY . O pCBS1 /i HindIll K6 Y15 2, 5 A 4 R F0 90 1 8 404k, £ 2% PCR
BRLY i MKR 3 E B #R. £ MKR 45 % 5 0 8382 155 (ATG) & R T4 Ndel {2
FH 40mer #9519 (primer I), i 1L T (TAG) G- B T &4 BamHI 7 &6 20mer i
FF AU E 351 5 (primer 1T) (&1 1), 3 9 B DNA B8 B9 3 B % 100 ng, 3 1% 43 51l %
20 pmol, K BZIE#F 25 K, S 2R B B Bt )4 5024 96 C 1min, 50C Iminfl 72C 2 min.
123 KEAFT AR AR M AG B & B Ak B U (3107 SR kAT

124 "SHRid: & F A E A pT7-78 ot 2 40 | 41 R 8 19 K 5 #F 9 K38[HIrC(L)] /
PGP1-27E &% 50 ug / ml Amp #1 50 pg / ml Km i LB X+, 30CEELK. RE®RK
1408 FEI® Amp M Km 89578 LBIFHE P, 30CHFE 4 = 0.4, B 1 mIEHRRE L
WRBEK, B Sml MO RUR K BAEFERT Smi& 001% 18 FEEM (Bt
B R A R SRR 1 MO SR 3R R, 30°C 38 3% 90miin, 7E 42°C K B %2 20min /5,
AW 200 pg / ml B9 R R, 7£ 42°C KB B 9K G 4 F 10min, SRS TE 30T B
20 min, 0.5mIBEEAA 10 uCi L-"S-FHER, 30CH 5 Smin. BOCUREREE, BT
FEBFT SO ulBBEEPHF, 100C KM 3 min. B 40 piinHETF 15% SDS-H P18 BLRL %
BL Bk EREDRELRE, TR, #THRE A TE.

12,5 HBMK SDS-RAN BB RS K ik (SDS-PAGE) . #30#k [3177 Bt 47,

1.2.6 KRB WAANK MKR £ S BB b A £ W5 WA M. 8 & 235 BB pTMKP (9 2 #k
W E.coli K38 / pGP1-2T &4 Amp M Km & LB 30T %K. REH 1408
FFEIE Amp R Km M58 LBIEFEE S, J0CHERE 4, = 1.5, % 42C HF 2h, BLKE
4 R, F B B % £ 10 mmol / L Tris—HCI(pHS. 0)—0. Immol / L DTT-0. 2mmol / L
PMSF-immol / L. EDTA-7.5% H . /& 7 5 8% 40 8, 12 000r / min BSC> 15min, I
B, MAIRSEE M ATCC31671 7 50 mi GPS i d, 28C B EIEH# 2d. B
25miin AR, 55 25 ml MABREHFPH & K FER pTMKR 19 ZKE E. coli K38 /
pGPI-2BFF AR ey L0, LULYE a8, 28 C MkRIB Tt ad. RIS AR PR =
SIEEL R G RERB L #F TLCEHF. BREAN MK ol = 11L&
365nm #¥4MT T ME,

2 ZRFiti
2.1 MKR EE &M 1%
AAKEHEG RNA RAMAG IR AR ES T, F TEKEHET S A8 EE
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EH LABEBERSHERETABRENS TREINLE. MAXBTEE T
ek, Wi MKR ZEFRASHERIMKBIFERRRIRE pTT- 1B THRIER
RIFFF, % 76 MKR 2 FE R R EH A REER, AR T 519 @ 1). 51915

pimer]  5-GCAG CATATGACACGTACAGATOGAGATGTCATOGICACC-3
Nl © OO @G

primeril  5-CG GGATCC GIGGGAOGGACC -3
BamHI

B sIueERERFEs

Fig.1 The nucleotide sequence of primers
(The base in brackets is the original of MKR gene)

MKR £ 5 SRR, 314 1 5 MKR EH 3 RHE. 519 1INA Ndel (i, 519 D MA
BamHI £2 4. B4 N %A B A AT B (R B e i 4 0 T T UM N B B R R ™,
B 51 1 R EBE LA EB T RESEH F ORI 73,

&% MKR % H 8 R pCBS1 Al HindIll Y1 E 2 fE 0 8UR. A& e w5 9l

PCREARY T k/29H 0.8kb # MKR £H (& 2).
- 1 2 3

B2 PCRY MY KT

Fig.2 Electrophoresis analysis of PCR 3 MKRZEREFERE pTMKR
amplified product B nE
L.ADNA / HindIll as marker; Fig.3 Restriction map of MKR gene
2. The PCR amplified product of expression plasmid pTMKR
MKR gene;

3. pCBS1/HindIll as amplified template.

2.2 MKR RiZFHNNR
% PCRY 1 0.8kb A Br iy DNA, A Ndel & BamHI B 1], F§ Geneclean i 7 & [@ # 4
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4 KEHEREN MKR B R SDS-5PT8 B B8R b 3 4 47
Fig.4 SDS-PAGE analysis of MKR protein expressed in E, coli
A.Coomassie blue—stained gel of the insoluble fraction;
B. Autoradiography of *S-labeled protein.
I. Ecoli /pGP1-2 induced; 2. E. coli /pGP1-2 uninduced; 3. Protein MW standard marker;
4. E.coli /pGPI-2/ pTMKR induced; 5. E.coli /pGPl-2 / pTMKR uninduced.
0.8kb ] MKR £ [, &5 Ndel 1 BamHI ¥
Y60 JBRL pT7-7 5 8, 9 4 4 K B 4T B
DH-5a, U FEBR AN HERICHET
THACMtk. 4 FR DNA 832 5, R
¥k P9 TG B 0 43 57, TE 0 B RO BT 4 9
SMDNA BT E 5 MKR 2R M8 1)
EEEE, AR EHNRERY, )
FEEMMBEIFR, ZREREHE D
2-hydroxyaklavinone pTMKR.
2.3 MKR ERMRSRL
— HEBERE pIMKRE LB RE
T7I RNARGSHMERHKNRIEN E coli
K38 / pGP1-2, £ 42C R, L-"S-§
B R B IT , SDS-3E 79 45 Bt e B e a3

Aklavinone

B 5 AKX ESREN MKR /5 0F)H
FEH ATCC31671 KB™=% TLC B
Fig.5 TLC showing compound produced by § galilaeus

ATOC31671 added MKR expressed in E coli %E&E"%kﬁﬁ&ﬁaiy%ﬁi

1. Aklavinone;2, E coli k38/pGP1-2 / pTMKR induced; . uﬁ%&ﬂgﬁﬁﬁ}¥ﬂj‘ﬂﬁ&- £BI
3. E coli k38/pGP1-2/pTMKR uninduced; HEEHRK pTMKRISE L FioE T

4. 2-hydroxyaklavinone. — &G FRY 289kD W ES £, Wik

-Aklavinonc and Z—hydroxyaklavim')ne were a gift from %ﬁ%&‘]ﬁﬁ?*?‘éﬁlﬂ:%%. %ﬁ?

Prof. Strohl W MARBHEDN S RIETN pT7-70 % 4k

FHBA=ENEALE (H4). %ﬁ??&%ﬁﬂ%%%kd\%ﬂﬁ#ﬁﬂﬁ?!
EHFEH,
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24 KEFHEREN MKR ERBHDHEmiEH
EAREEMANELAMEERENEESRSEAN N ERERELRE
FTLHMERREEE, REEXUE - RAREERRENREELSY. mAHR
BH ATCC31671 RWERIFMRKEK, EEABZ Y h - BRF i ER: WL rEN
EEFR A NMENEN. FXREERN. MARE KIS REFL pTMKR
HIZURE E coli K38 / pGP1-2BEBF 4 I L BT A 6B B ATCC3 1671 353 W, K&
BN S FHEBE ATCC31671 FFWHRAL, N 2-BEMEREN: MABINSESE
BB pTMKR #9246 B E.coli K38 / pGPI-2BB A LW BT mA A4 B ¥ ATCC31671
B, KRB Y I AN NS (E 5). X—SRUFEXBIFEPHREN MKR,
ESHENTERMENEYS R, ENHATEYEYE.
FUBRBECRSENBEXBITETRIMAE L THRSNNE T ENAE
EYEE. B—ERIB SR REIBREL RS ER R TR,

$ *®* X m
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EXPRESSION OF THE POLYKETIDE KETOREDUCTASE GENE
FROM MIDECAMYCIN PRODUCING STRAIN IN E.coli

Xia Huanzhang Wang Yiguang
(Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences,
Peking Union Medical College, Beijing 100050)

Abstract Two primers were designed and synthesized accoding to the polyketide
ketoreduciase from midecamycin producing strain gene{MKR) sequence data which has
been reported, MKR gene was amplified using PCR technique. The amplified MKR
gene was subcloned into Ndel and BamHI sites of the T7RNA polymerase—dependent
pT7-7 expression vector, and introduced into E.coli K38/ pGP1-2. Proteins were
isolated from transformant. The result of exclusive labelingby L-* S—methionine of
plasmid—encoded proteins SDS-PAGE analysis showed that the MKR was produced in
E.coli. The expessed MKR has bioactivity.

Key words Midecamycin ‘polyketide ketoreductase gene, PCR, E. coli Gene expession
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