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FIHFE B R DN S T £8 8 £ K Streptomyces mycarofaciens 1748 [
Rk, RSEESEAY R ARURRHRBETERTASREBRE E Act], ActlX
b, NEBEFRTAENEEIED, B TH5Atl, A IXAERFEMEEN E,
X HEEBPCNEB12, 6C5 R 1B EDNAMT T B 547, H45 TB 48124 36kb, 48 5kbR
41,6kb, PCNeC5 DNAH G5 FPCN 8B12M-£ HDNA B, PCN TIEILSPCN 8B1z2 &
PCN 6C574 6,75kbNEERK, BE S FRTER, WHEESEEWSRBLEZ Y
PCN 8Bi2 DNAXEcoR [ -BamH] 4,02kb B E (SAct RERHEER) EPCN 3Bl12
(6C5), PCN11E11DNA BgX-BzX 2,42kb5PCNI11E1]1 BglI -Bgll 10kb HEL (5
Act | BEEFRFEHE) . PCN 8B12XPCN 6C5 IWHEDNA {iZ MG BTG 55 25 WLk
TUAi% Streptomyces mycarofaciens var,68 RTF=H BN TS HE E Streptomyces
lividans TK24F AN EEF, STLCABPLCS My RIE 5 B EEHMERHEL

xMiE AR EWoREN, REWE AR

ZMBRIEMGE LS Z R HABKTR
BRkiiER. A THREEDSRERD
Wi, BRECEHERANEERIEEN
B, RREHEEE, RIBETRERE
EEMEmER. ENERTERED S
BMERREWRETHRANIER, Wi
HRREMEREF YRR EAH LY
AR, FHERETEEART R T
IRRAESEAMERER ", FH E
EAMERTEER S ES S REEESN
E, RENEARTHEARNSESZ
EERaRER, RRTREN_H
BERE O ROBEEHARER T FE,
RIED,A Hopwood % ARHE T AW
XMERPEMERBERGRIRE®E S,
A i WAA DNA RERF, Hulsks
R AFLEUEDENEAERNEEHE, £
HEBERTHEEREE, SMAERER
BB EOREMTHELRA (Actl,
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Actll) R, WEXHGEENSE
RER,

MR R B

(=) #H

1. B AR EHE 1748 (Str-
eptomyces mycarofaciens 1748) Fy3E
HESER, HATEE, EXRMESH
No, 68 2k, A3 i =0 i i 25 vk 3k
R EBRELIGET. THFHEE
TK24 Streptomyces, lividans TK24)}
24k B. A FE DH-1 (recA-) %
R K@ & TK17, TK18 (Str-
eptomyces coelicolor TK17; TK13)

FX T 1e88iE 6 A21 Al E),

FEBEEELEBH RS RS 428 C.R.Hut-
chinson HFLE H K.
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(ActI -, Actli-) JNRREALELDS
BEEAR & R Ee R B FARLE R, B DA,
Hopwood #7#%ift, £HEWHRE R
k4B % (Thiostrepton {& #7 thio) gk
Bi#k (Staphylococcus aureus Thio® 3,
Sy E PiEE L e, BC.R, Hutchin-
sonFE Rt

2. JRkI: pNILAZRHEGIEME (R
%3y , HERAbbott AT,

(=) A&

1. BN E. HEERFREER
Rz, DNAR{LEAERD, A Hopw-
oodFHiE .

No, 68 J i it 48 fk J A BT 2 WO T i
T, #No,68E #RMAHEZ HAPA Sml
TSBi £ 1%, FEIRERE 30°C Hik 2
— 3K, Ffh SGGP '™, HH
A1 %ISR, 30°CiEH 2¢h, WEE
#, FA10,3% s e, HEL
B Tl BMPEED ™, MANEEN L
mg/ml, 37°C {#& 30—60min, FHHEL
e T 22 I AR AT B DL, B BOGEAR
s A b, B0 3600 rpm Tmin, ¥
B R AR R A10% R B R AT
EH@P@?&EP9 Eb’kifﬁé)ﬁ’ L —-80C
vk AT,

KIGFER 5 DNA B T,
Maniatis 1%,

2. DNA $2HUR —figfifl, 2k A
MBICER (7,100 ik,

3, DNARGED, Gk 0% B AR Bl AL 2,
DNA 8. HBBRLARI&, E-R
PR H(F.

4, DNA JFr B AG BB G40 8-
FBS&SAE R, FIAIS&S NA-
45 DEAERE[F W,

5. DNAJPE PRI E BRI T
uxs, IRBCHERCTIHE, FA BRL 47
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6., DNA HEEHEBERC.: B4
PSCER (70, A EREE.5.5ml 40%
BEMEE R (1ommol/L Tris-HC! pHS,0,
Immol EDTA, 1mol/L NaCl), JiA5.5
ml 10% BEMEG I, FBOE BH 4h, (&
Z ISR ERRA R AN, EH LEALIIA
200ugZe A5 IDNA Mbo T #i{5; BS LD+,
fiBeckman SW41 #%Lu.0 35000rpm,
17°C 160, MLV TR 6 Mk E M B2 400m1HRE
s B oSul BEEUEAT RV, AR & 3B
DNAF B4 T8, BUER F 30—40kb
DNAR By, Seo0ul BIEEEE IS K
A 200ul TESZ M 0.01mol/L
Tris, 0,001mol/L. EDTA pHS8,0), i
00Ul HEILIEDNAR H.

7. MiRL# {k DNA @5 E5. HiE
Shtids ) WG B 3% ER,%kBPromega
Biotech Madison WIS EH,

8. MR Aa, BAE M Maas
R, Jifk O 0 g, REEHMA5 x
SSC 0.02mol/L Na,PO,, 50% B,
MANEREEE DNA 0,1mg/ml, RFEBE
42°C 2L A I Al 16—24h, FA)A, I84KH 5
% S8C&0,05% Na,PO,iEH, f£42CHk
K.

9, ¥ihTREe, WKW
LT R IER Thio bt M FIk, HEH
PB4 B Thio 1oug/mlR,YE F{E3
G b, 3 T R T IE R T,
Fi7t Thio W25 &G4 R B IFRE
&, Fkisss ERNEIEERELT,
B SCER CBOM R I 3 BT MR R B 5
J5, 28°CHEHE 2 KA, IBHETEDHS.O K H
THZEBZARIRI, WYEE7EMerck K
BEEN, WERGNED : B8 O
3), M&#GHER B (Staphylococcus
aureus) H¥pllik, HAH L& F (BE
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vector:pNJ 1 (8.8kb) total DNA from

S.mycarofactens

e
Bglll mhboi partial digestion
Amp sucrose
Tsr gradient —30kb
YgllI.CIAP
B B insert
Ho! O 1o L ==
ligation:(vector:insert=3;1)
o O =———-- — J i—~——-—=--

packaging in vitra[~ 30— 40kb] )
{packaging efficiency:~2,05% 104/ 28 of DNA)

transduction of E.coli DH-1

select Ampr clone

Bl #aBArtmEHcENa®
Fig.1 Construction strategy of genomic library from Streptomyces mycarofaciens 1748

Midecamycin
CHs Ha€C CH;
~
HO o N BO ¢
CH: CTI0
e IS) o) O—=C0OC: 15
oci, Y —<en ©
Y o CHs CH
OCOC- H;
6]
CHs
Actinerhodin
o !
CoCH 2
B ZaBERASEOENEH
Fig.2

The structure of midecamycin and actinorhodin
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1 COH
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B3 MARMEEY WM
Fig.3 Functions of polyketide synthase gene products
R=CoA, R; =CH;, R2=C:Hy, Ry=C;H-

B R BRI 1:1:9) BiE. &
He B AH EHT FH Waters HPLC, Claﬁ*ﬁg}'
WAk, WEMHATE : 2  H,0:15%:
NH,Ac (pH 7,0) 30:40:10:20, 5
2SR I R Ay 232nm,

X 5 it #

(=) RUBEFEEEEENE
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FDNAR] Mbo T BRI 1 P340 B & {53 Be £
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WARRELR, M EEkNES TR
Mk, He0% M EAEAT, SN
DNAF By 30—45kb %7, RIENBHE R
AR T RN 104k, B
EX B PG E aE X=X EEAN

im. ac. cn



4 1] Epide, FHSEEDSRERTEDN 265

95% 1L L,

() EHEREDEGEEEHEN
545

FMERSMBREALRHE TR
mEE, HEuKuE 2., £E MW 5
FrBMEERRESG. OF MR X
Byt 2 B E A A SR ER A B i kT
HEEOENERERBEREEELA
BB, Actl RS 5 RN
WENE, Acdl EEFHE5ERER
e R (A 3 i), ETARRHRES
EgH DNA FHIFREE, BTHEDSN
BEMRRELEFMEREBERN (Actl,
ActTl) '*! M EEUHEREM &K
HH.

HAEANREOEZRES R iE L A
(Actl, Actll) fERIFR:, SZHBR
PR BRI ERELT48 I DNA
T TR, ERETNEENFHER
1748 B E DNA wifg Hax s i HER 1
DNA F7|, #fiNEEERTAENE
AR, #1700 5 H EHADNANKE
HERE PRI EEMERBERE
(Actll) K BrfEdish, #HATHEIE AL 4
%, RE S5 MRS (WE 4R .
A EHEPCN §Biz,PCN §C5, PCN11E11
FME DNA ST R H1E N IRES T, B
ST EABR36, 48,5, 41.6kb, EFLTS
g A 5 .. BRI aiTR 1§ PCN 6C35
DNATh 1 4% PCN 8B12 B4 #EDNAK
BRI -1),PCN11E11 DNALPCN
8B12, PCN 6C5%DNAZEG.75kb M E A
X, _
ARSREL RBRGAEEE (A
I BActll) {E#4}, SPCN §B12, PCN
6C5EPCN11EI1 ZLDNAWY Bgl T Ay 1)
B T4%, ill5ActI FActTZEH]
B4, £ R HPCN 8B12,PCN 6C3

© HERERHBEVHARAATRSHER htto:

B PCNI11E11DNA Bgll-Beln 2.42kb
rEEWALGAT HEGREIEME, PCN
11E11DNA Bgl I -Bgl 1 10kb#y Fy F2R 5
ActI HNHFHEME (EAKI -2) . PCN
8B12EPCN 6C5 DNARG) Bell-Belil10
kbprBrig Act 2 H A REHEERR I -3),
HPCN 8B12 DNAFEcoR I ~-BamH I 3%
Mg EnjE S Act A 4 F 243, FIH PCN
8B12 DNA 5 Actll X AR ISP A 7F
EcoRI -BamHTI 4.G2kb B E (& K
B%), PCN 8B12,PCN 8C5% PCN11E11
DNAKFHE XA FE 5ActT B Actll 3%
HIFERE L LA 5 . 18 DNA 8FEE
t, MEFEUMTERRMGRREHE (8
HEHeHREAE ARERLRE) EAEPCN
8B12 EcoRI -BamHT 4.02kb B B R
PCN 8Bi2, PCN 6C5,PCN11E11 Bel1
-Bgln 2,42kbFIPCN11E11 Bgl T -Bgln
10kbJ gt

(Z) ZEHEREYEARENTSF
Fik

He BAGTIEEENEHSEZmZEER 4
EEETERREMESR
Fig.4 Colony hyhridization of genomie lib-
tary from Streptomyces mycarofaciens
1748 with Act¥ gene as a probe
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overlap region
GEDR - B
H o B HBB” B E GG G GG Gl O PCR $£B12 36kb
L 1 N 1 1 L L L "Ei
act || a;t_F" !
BG :
H E B BG, BB HBBGEBB E GG |G GG Gl H  PCNEC5  48.5kD
act||] act|
PCNIIEN
H E G GGGBB B G\
T
. act]

H E G GGGB B B

PCNIVEL 41.6%h

GEB BGE E _H

act]

K s

4kb

PCN8B12, PCNsCs, PCN11E11 DNABWEE, =i 2E

MAELXFRURSAG], AdTZEHRAEBERL
Fig.5 Restriction maps of PCN8B12, PCNsCs, PCN11E11 DNA, the relationship
between thom and their homology with Aet T, ActT, gene

B s PCN 8Bi2, PCN 6Cs DNA#No,68
FHEATHER PP EE
Fig. 8 The hioassay of fermentation broth
of transformants from PCN 8B12 and
PCN 8Cs5 DNA in No.s8 mufant

1, No.esZ#k 2, PCN eCol ikt
3. PCN 8Blas{k+
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PCN §B12, PCN6C5 DNA 45|k 3
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Midecamyein A1

Name RT
Al 4.671

4.671

AorH CaNC,

SUTRTY 100,30

PCM6Cs DNA-g3

4.615
Name RT
Al 4.615

! PCRECS DNA — 68+ MD{104 /5004 )}

Aorf CONC.

13991 [RRRTY]

Te— wa ST R

Name RT AorH CONC,

Al 4.581 51840« 100.00

M7 PCN 6C5 DNATE No.g8 ZsbT &
BRERSNMHPLCE 7 B
Fig.7 HPLC of fermentation preduet from PCN
8C5 DNA transformant in No.68 muotant

(AR T -4), HPLCS+ i3 B§ PCN 6C5
DNA No,68 3 gp# {7 & B iR BULR E
EHBERMERAHMRENR 4.6 24
A%, MRERBEBIMALDEE®
BRIFESR, HHPLC Bk 5 ERME
TLERY FEHAERENAE |, EHB
HIER A ME 7 ), PCN 6C5 DNAZS
HESEE TK24 #1071 BRI RRE
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CE NS ., PCN11E11DNAZENo, 687
PR AR AL AR B TK24 WS AT R ER
S PR E .

No 683 ARG A k0 #, B
7ENo, 6875 B RS 3% Mo rh S M BRER (&
MfE ( platenolide T fn 1) EF&EF=AE
M E, HHNo.68 % My WA & MR
Hi BT (BXER

Zapl Faisei i, A% PCN 8B12
1 PCN 6C5 M S HARABREME
REEERFNDNALR, REERER
T, AT ELHEEERRER
R IR 4k No,68 1, MR
«F N PAEEWMEEXPA I DNA
R Rk L AR EEEREYEE
WA, BTEAAT S ERNIES
TemE g iRk, MNEEBERED
ARERRREET. ATUBEEASRE
B DNA g DR B A B A B
HwFER (ERENRGHEYE Acl iR
75 W ¥ () PCN11E11Bel I -Bgl 7 10kb
MR, i R s bR e T e 3 R, HT
PR kKT L. PCNLIELTHE
DNAHL &1 BIR &R MNAREE ()
SActT EEFRG), HA S No.
68 B # “EFN , REEFE M.
PCN11E11DNAYPCN 8B12FPCN 6Ch
DNAGERK, AT TINEMEES, 5
E NS E AN NN R L TR,

pLEaT s, RIS RR b iR
FDNAJTEE, v EREERA
T8 2 R R, T R AR R, T
DI RSfioh 2 B ik R A A RER.
SRR T s B P By DNA e
Eh R TR, FiERERS
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CLONING OF MIDECAMYCIN BIOSYNTHETIC GENE FROM
STREPTOMYCES MYCAROFACIENS 1748

Wang Yiguang

(Institute of Medicinal Biotechnology, Chinese Acedemy
of Medicagl Seiences, Beijing)

Genomic library from midecamycin producing strain Streptomyces mycaro-
faciens 1748 has been constructed by using bifunclional cosmid vector PNJ1,
According to the DNA homology between the different polykelide synthase gene,
aclinorhodin polykelide synthase gene ActT, Actll have been used as probes
to identify biosynthelic genc from midecamycin produeing strain Streptomyces
mycarcfaciens 1748, Scveral clones were obtained, Restriction analysis of elo-
ned DNA PCN §B12, PCNgC5, PCN11E11 has shown that the molecular wei-
ght of them were 36kb, 48,6kb and 41.6kb respectively, The PCN§C5 DNA
contains whole PCN8B12 DNA fragment, the PCN11E11 DNA has 6,75kb
overlay region with PCN8B12 and PCN6C5 DNA, Southern hybridization indi-
cated the preliminary location of the polyketide synthase genes of midecamycin
in the cloned DNA,Cloned DNA were introduced into blocked mutant of mide-
camycin producing Strain (Str, mycagrofaciens var, 68) and Sir, lividans, The
transformants produced an antibiotic similar to midecamyein according to TLC
and HPLC analysis,

Key words

Midceamycing biosynthetic gene; polyketide synthase gene
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m| %W
Explanation of plate

1, Electrophoretic pattern of PCNeB12, PCNeCs DNA after digestion with Hind I, HindX +BamH
I. BamHT respectively.a, PCNsB12/HindH b, PCN8B12/Hind K +BamH [ ¢, PCN8B 12/Bam-
HY d, PCNsC5/Hind X e, PCNéCs/Hind K +BamH [ {, PCN6Cs/BemH I g, HindX

2.3,Southern hybridization of Bgll digests of PCNsBi1z, PCNeCs, PCN11El1 DNA With Act]
snd ActN genes as prohes.

2, Act] genme es probe, 3. Actl geme as probe
s PCN uEit/BgI b PCN sBi2z/Bgll ¢ PCNeCs/Bgll  d; vector PNII/Bgll

4. Color reaction of TLC of fermentation products from PCNsC5 DNA trinsformants in Str.
Tividans and in No.68 mutant,

& Transformant of PCN8C5 DNA in Str. lividans TK24
bs Midecamycin
¢s Transformant of PCN6Cs DNA in No. 68 mutent
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Wang Yiguang; Cloning of midecamycin hiosynthetic gene from

Streptomyces mycrofacienso 1748

A 1
EORE AEWEE L BERAE CE N plate T

Tang Li‘et al,, Construction of gene eloning vector and penomic library

for Strepromyces
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