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RAPD BREM AT EYE REEEIEFRE F 2 BHH
tmt £ o0 pE#f

(PEIES#HZRDMES XERHEHHATEN K 100050)

W ¥ FNERER CI1027 AAFREENAGEH, Ha raRd— 1T BEEANREER
AR, £ XCHKH RAPD HAR MV BB £54 DNA R ZATHAEEY &R
ERTREEGR. R 785434 S F C1027 TiEHENERRE DNA ST, H45]
W GA2 PHEC1027 Rk RENTRE, BB ERARSEREN, 2DNA FRTFET RN
T AFGT ks, RAREEE pJ45s HE DNA PR 2 WREEFNEHEER, 3%
EEH N pIF2 MK B Nol55. NolS5 BRI LIS LW B+ AF67 RiEHRE, &Y
HETHRBEEERIEER. SDSPAGE RE/NBIFE™Y R C1027, X% F2DNA
FREH&E C1027 £HEaRAXRA,

X%8iE RAPD, CIO27. AHBAREREERR

iR R C1027 B RATNHALIBILE LT BB BE Streptomyces glo-
bisporus i, 4 F& 15000Da, HMREEAM R AN T AN. HEEHEGH 1104
HEBHE, RAAANLRIFE thdd, RRRMAT LA ER, X 2 frib 5 4 iR sy J 8
AAH FE (ICS0)LE 10 7~ 10 *mol/L Z 0], BB E, #MBER 10 000 FU L. BEF
HEMKBERNAGTR. ZXKMH RAPDEANHAFHRE4EE C1027 £ ERERW
RERE BEFEHTHEREREYESRERHEA TR, AT RS R ZBAA A&
#o
1 ARfo b
1.1 E#hF0EN

S.globisporus, E. coli DHSa Sarcina lutea W B X R F B B S. lividans
TKS54, BUkr pl]459 AL E D. A. Hopwood H #2151,
1.2 TiENTE

W EEAFEST ERE- SR EER 28CIRG 240 5, U SH BEFEHH TS
AFEETREG ERK-HMIEREER, 28CHERGIEHF od, L0 WREHZL HE
BB 2 K, BRI TREL, BREAETFERE- PR, 28CHEF A, BEH
H W AEFTEXRE- MBS, 28CEBHEEIER 5d HEE A B E RN E

FIFHEZARBEES T,
= M ETEN.
FIXTF 1996 F4 5 8 AU H.
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196 A 0 T # % W 13 %

A YEYE, TIEE AR SBRIEFR R EYIEE, A7 C1027 BHHE A XEHE K.
1.3 DNA BHIRRFIHE

HBE S DNA RER plJ459 $HEBUE Hopwood 1M B #4T, E. coli R EH
Sambrook! X1 7 B 17 .
1.4 1EMX

YEME(%):ESF 0.5, BrE¥; 0.3, ¥R 0.3, Mi%%E 1.0, BHE 34.0, MgCl,
*6H,0 0.1,pH7.0, R2(%):FEHE 10.3, B4 0.4, EEAKBW 0.0, EAM 0.4, 9
¥ 1.0, Tris 0.3, K,80, 0. 025, CaCl, 2H,0 0. 735, MgCl, 6H,0 1.012, KH,PO, 0.
0025, BT EE M 0.2ml, pH7. 5, S. globisporus KEEIEFE(%) . ¥ 2.0, EO K
0.2, H Lml, £XK3¥K 0.5, pH7,
1.5 #{EBRSi%migit

E. coli ¥4b% Sambrook!? 7 i 1T, BB W R A A M & R LK Hopwood 13
EI7EH T, VLTS 7 8, 8FHE 10 MEER.GCEB>50%, 71NE 1.

#£1 AT RAPDBSH 1.6 RAPD-PCR
Table I Arbitrary primers tested for RAPD KA LRSS RL C1027 B E
Primer Sequence GCcontent/% 5 FHICIEVEPHMN Ttk DNA ABRRFTH
GAl 5 AAGAGCCOGTS 60 B, Y 50, RN & TF: Trs.
GA2 5'GOGATCCCCA3 70 HCl 10mmoal/L, KCl 50mmol/L, MgCl
GA3 5'GTTTCOGCCC3” 70 2. Smmol/L, 85 B 0.001%, dNTPs %
GA4 5’ AACGCGCAACS' 60 0.2mmol/L, # & DNA50 ~ 150ng, 5|4
GAS 5" TCGOCCCATTS' 60 0.2p mol/L, B &AM E B EM 494,
GAS 5' AAGOGGCCTCS' 70 95C AF4E 10min &, BIEIKE Smin, B L,
GA7 5' ACGCAGGCAC3’ 70 B A Ampli TagDNA B &8 1u(10), BE

Chill-outMTY ¥ A 4L, 3 TSR I 35
95T A 1min, 36TIB K 1min, 72C EAH 2min, fEFFE HE 72C B 10min, P =
MBEIT L A%BEASERER ik, ML 2R BB S TSR,

1.7 Southern Z¥3r

DNA BEH ik A Bl o A8 B R0 %, M £ R % E Amersham 4 7] HRP
PRCIAN A, A R AN BT B BR Sambrook 2 7 HEHTT .
1.8 EA##%S C-1027 AT HEI KSR

B &I 8 b E 2 B #k Nol5S £ 50mlYEME 5384, Rt C-1027 LSRN
BEAF67T E S0ml C-1027 K ®EIEFH 3, 28C 2 G4 3% 48h, % 10% (H AR 5%
(AF67)EBUG B BEIS FF M R A EE R T C- 1027 RIS, 28T IR G155 96h, B0, B
L RGHST C-1027 IEHEMIE .
1.9 C-1027 &8iEHEEH

TIE AR R AT, IR AR ERE I RE . POBEHE R AR,
1.10 C-1027 Bh%&

£ ACHFETHT, BESE SR ERRE, B.0, lEHR, pH HE 4.0, 70 50 % 8 &
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28 EPEHEE  RAPD S ARG RAEY & A HE H 5ERE 2k R PF R 197

T, pH HBE 4.0 &, B, FLIEE T K, X 0.001mol/L 8§82 5 v ¥ (pH6.8) &
W, BO, LIERSEITEER KA EE, ‘u 0.005~0. Smol/L B8R %% vh W (pH6.8) BF EX
Vel W B IE RS, B T 4R, B T K, 47 SephadexG75 HE BT, LAKIEEL; & 5F15
LIRS, BHEFT Sephadex G50 #E 2T, & 1EHES, W HE T, — 20T @ RE

2 # R

2.1 FoiBtepAMT T
RIS R BRI S bR, XA EREMEEEER S RU L, B
MR AEIRE =R E XN,
2.2 RAPD-PCR
TR AT, R 7 #Eld, 450 C-1027 Rk R S F RIS N AR #k DNA
HEAHITY I, B 1A FR31Y GA2 9 G HR, BT W, FHA —5&29 0.9kb #F
FYHH P2, TIAEBR AF67 R X — &4, RN X — DNA R BB S C-1027 44
& RBUE %, UL F2DNA B##, #17 T PCR B 1, 4 5 WER 1B,
2.3 Hik
¥ PCR 3" #/5 #1847 F2DNA B2 Klenow KX i BB 1T 1B 4, A4 Hind [T &
Y155 1 Klenow kA BRERE TR FRL plJ459, HAld ik WA HHEER TKSS FARE
BT EAL, LA 22 B B IR R R AL T, B Nol55 & & HA R plF2, WEM I-C.
2.4 HIHEK
AT T, M EBRHT T EERE, B 1 ANBEEASRENTE TR R, @
E T WL, Nol5s AW S TIFHEH Mtk AF67 LT FY A E G, SHAMHEE Nolss
il AF67 MIS SIS TME GV, £ 2 KU TH
JRANRa: e 45 . B R T, Nol55 Ml AF67
SEHEFE 4K B A0 MR e I B 45 SR M PR AE, T Nolss &
HEHRT AF67 R IRBE T4 M BA¥E. Nob6 3
B & OB plJ459 A7 S0 FF BETE B X AR, HL B0 R
5 AF67 HIEFY R E IEE. & LFT#E, F2DNA
FEHEET Atk AF67 MAEY & M EHBTER, 3
BHRWER TIEAFREEHN, 77 UB# A F2DNA
KBS C1027 94 RMERE %,
2.5 Southern Z%3%
N T WRE pIF2 R4 1 ¥ME DNA B F2
~ &ﬁﬂéﬂ?, LE R pIF2 HiEE, 5 C1027 A HE
B . globisporus BIWVE bk AFST 4 B S BH100 4
mentation product DNA #1723, R LER -D.E. HEER RTE
(1) AF67, (2) Nobt6, (3) Nol55, (4) Nobs/AF67, »C-1027 Fi%*ﬂ’zﬁi AF67 q;, 9 M B Z 3 4 (5
(SIoISS/ARST LB, XA pIF2 B 0 5ME DNA F Bt F2 %
B C-1027 P4 # S. globisporus, pIF2 FIJRER KA
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Tk AF67 & DNA I #=55 4, B34
GA2 § 38 AF67 X [H 41 DNA REEr- &

£2 KEREE-DERERZEMENTESR

Table 2 Spermatogonical assayresults of cobiosynthesis

FZDNA H&Jﬁ E3] E T4 [ %%%4'{% EAJ %ﬁ fermentation product
ﬁﬁj;*ﬁﬁﬁ-&%ﬁ% ° Strains Activity
2.6 FHESKIEFHIIRER S. Lividans TK54 -
ERE I-F # 1, £ 7% SDS-PAGE No 155 -
iS5 C-1027 FRMES A 2 AP 64 AT 67 N
No 155/ AF67 +

WESREWH Y 2), BB 7E 340nm & 4F
fEMR Ui, &5 C-1027 Wy is—3 ) ] LA &, LRSI H C1027,

3 1‘;} 1’& 2,000

MERFEAMEYMERR 1.500
ERETWERIEARBRFHE
AT HAEENER, FX904E
e ERKFERETR
EHEARWER, 457k, B4 20 yo00
ZMEYERERRS TR 0.000LL ] l

1.000

QD

0.500+—

B EEY, R ER e 190.00 300.00 400.00 500,00 600-00
4 - A /fnm

H (1) BB A 8T 35, (2) g2

WS GYAATSRMERE B2 b4 BRI LY 0 4 AN T A 4T

Bl R 4 1) 3 j{ﬁhj, (4)i8 Fig.2 UV spectrum analysis of purified cobiosynthesis product
P EE R AR A S REFEE, (S RE me— s £ 4 S E g B
Pt R R EEERE,

C1027 B —Fr Ao THHBESRETER, RAMEERRTARF AP LY E R
H, EEARRERPMEN R 6 ABRNEE. Seketa B A2ME T HXHAEH
G E p R, RAOTY PLZEB IR R E % & B3 s i A 8 & R B B BT
s, Wl Rl R R E R RS A XA A HER, (HREKFESM . RAPD
AR 90 SER T Williams' M 4545 53 19 PCR #77%:, HETE T Z H TR D HHR, €
BWAEDTETHTHEC ISR E, Bk LATRAERB=YEFN TETREYIRE.
ES % 13 1Y g 26 S R A B B SR A R A ), IR L R TSR PR Y i B A C-1027 [k,
FET 5 BRITTEERE A HE, AT E KA RAPD A, ) B-& M0 7 Fro |44 51 LR Bk
BRI Bk DNA RBUARBETT PCR ¥4, R B GA2 SR F, JEERAT I W A8 #k AF67
A9 DNA §" R E BB CME A 2 7, F2DNA K BUFE TR 7 AF67 Pt sk, X B RE MW
FRBIFEBRHE, HTTHRE F2DNA FERET S C1027 £48& B X, RATH L2 3%
R S. lividans TKS4 RIFRK=HEE S. globisporus, TERTFH LB T &4 AL pIF2
HIFERE B #R Nols5, MITE S. globisporus FAIRB AL T RE, 7] At SR Ml 1240 1 A 26,
Nol55 EFHEaE#k AF6T7 HIEFEN LG MM BB NRE T L5k, WEEAER
B YU R, 4 IR 40 B P 4 R R A U 15 PE, Southern 238 B A, F2DNA F
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2 3 ERES RAPD RAEREREW S MAN TR TN AR 199

F C-1027 =4 ¥ S. globisporus. SDS-PAGE, 4G4 HriE8H =34 =44 C-1027,

G LATER F2DNA F B A S C127 £ 5 A EE, B ZABRHETT
BERFENS EREZVHIAET - RB IR 1MEERNTRRTEE(BXER).
ZAENE Sakata" R BB EFORERLAE, AR TURE, ZERRS2 S 6HA4
& LR 3, AR (7R & R a0 1 I M A T BT L

EXERT —HENUBILT B 254 DNA BRASEM, HRAEREMER
EEMER, THNEST, EERATREMAMSEMN I TENFER, RAFTEERETF
BHEREHR.

g 3 x ®
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With Randem Amplified Polymorphic DNA Technique to Study
Antibiotic Biosynthesis Gene Cloning and Expression

Mao Xiaohua Li Yuan 3Shi Lianying
{ Institute of Medicinal Biotechnology, Chinese Academy af Medical Sciences,
Peting Union Medical College . Beijing 100050}

Abstract Antibiotic C-1027 has very hight biological activity for tumors. It is composed of an
enediyne chromophore and an apoprotein. In this paper, we first report that the RAPD technique
has been used to study antibiotic biosynthesis gene cloning and expression. With 7 kinds of primers,

the total DNA of t block mutants and original producer has been amplified respectively. After ampli-
fy the DNA of AF67 block mutant and origina! producer with primer GA2, the results of agarose gel
electrophoresis showed that there is F2 DNA {fragment in original producer but not in AF67. With
plasmid pIJ459 as vector to cione F2 DNA fragment into Streptomyces lividans TK54, the recombi-
nant strain Nol55 harboring plasmid pIF2 has been selected. After cosynthesis of the recombinant
strain Nol55 and the block mutant AF67, the fermentation product recover the biological activity of
antibacterial and antitumor. The analysis results of SDS-PAGE and UV spectrum comfirm that the
product is C-1027. The F2 DNA fragment containts the coding gene involved in C-1027 biosynthesis
pathway.

Key words RAPD, C-1027, biosynthesis gene cloning and expression
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Mao Xiachua et al: With random amplified polymorphic DNA to technique to

study antibiotic biosynthesis gene cloning and expression

A. RAPD fingerprints generated by primer GAZ with
different template DMNAs

(1) AF71,(2) AF67,(3)AF44, (4)AF43, (5)AF42, (6}
Wild-type strain, {7} A/Hind [II

B. Reamplification with PCR for RAPD band

(1} A/Hind ITI {2) Product generated by primer GA2 using
F2 as template

C. ;Rﬁlrittion enzyme analysis of plasmid plF2

{133/ ¥ind 111, (2)pI]459/EcoR]l, (3)plF2/EcoRI, (4)
plF2/Sacl, (5) pl]459/Sacl, {6 ) A/Hind 11! Southern hy-
bridization

D. Agarose gel electrophoresis before Souther transfer

E. Hybridization patterns
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Plate 1

(M)A/Hind III, (1) pll459, (2} 5. globisporus DNA di-

gested by Bal II,

{3) 8. globisporus DNA digested by Sacl, (4) AF67 DNA

digested by Scal,

(4) AFA7 DNA digested by Bgl 11, (6) S. globisporus

DNA

F. SDS-PAGE analysis results of purilied cobiosynthesis

product

(1)and(2) : Hydroxyapatide, Sephadex G-75 and Sephadex
G-50 Chromatography preparation.

(3) Molecular weight marker,

(4) Standard sample of C-1027



