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Table 1

1

Strains and plamids used in this study

Strains and plamids

Genotype and characteristics

Sources

Strains

E. coli
DH5a

F~ 80@dlacZ DM15 D lacZYA ™ argF U169
deoR recAl endAl hsdR17 rk™ mk*
supE44)~ thi-1 gyrA96 relAl

GIBCO-BRL

S. caespitosum ATCC27422 MC* MC* ATCC
S. caespitosum S-6 MC™ MC This work
S. lividans TK54 his-2 leu-2 spe-1 Hopwood D A
Candida tropicalis Y 17 Rf" This lab.
Plasmids
p1J699 tst neo ori pIJ101 ori pISA 7
pLX5 pLJ699 containing 6. 2kb mer gene fragment This work
from ATCC27422 MC" Thio"
pMY6 pUCI8 containing 6. 2kb mcr gene fragment This work
from ATCC27422 MC® Ap"
1.2
YEME R2YE Hopwood
6 30g 1.0g NH, ,S0,3g MgSO; 7TH,O
0.5¢ NH; ,HPO, 1g NaCl 2g 10g 15g pH7.5
40g 3g MgSO; 7H,O0.5g NaCl 4¢g 10g
10g 10g 10g CaCO; 6g pH7.0 30g
10 10g 1.5¢ 9¢g
1L
1.3
T4 DNA Promega
K  RNase Sigma Bio-Rad
1.4
1.4.1 DNA DNA DNA
CsCl DNA Sourthern 8
1.4.2 S-6
ATCC27422 C S-6
1.4.3 30mL YEME 250mL
0.5% 28T 36~48h  ODgyy 0.6~
0.8 600 r min PWP 0.5mol L MgCl, 1 mmol L Tris-Cl
0.025 mol L. pH7.2 10mL 2 mg mL P3

0.5mol L. NaCl 70mmol L MgCl, 5mmol L CaCl, 5Smmol L Tris-Cl 0.025 mol L

pH7.2 30T

30 ~60min

10mI. PWP
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4000 r min Smin

5mL PWP 2~4x108
-70C
1.4.4 PEG 2~4 %108 4000 r min
Spl DNA 0.5mL T
6 25% PEG1000 5mlL PWP 3000r min 7min
1mL PWP R5 28T
24h 2.5mL RS
1.4.5 ATCC27422
0.5% YEME 28T 200r min 36-48h  ODgypy 0.6~
0.8 PWP 76W 5~10s Smg mL P3
37C 1h 0.5mol L 1 mmol L MgCl, 50pLL
0.5—3pg DNA Imm 12.5kV cm
400Q25uF 7.0~9.0ms 400p.L PWP
100pL R2YE 24h 2.5mlL 25pg mL
R2YE 28T 5~7d
1.4.6 C 28T
200 r min 48h  10% 28T 4~17d
Candida tro picalis Y 17 37C SmL
0.5ml 100mL 56C
SmL
1000r min 8min
C 37C 8h
2
1.2
C
DNA
plJ702
plJ6 99 DNA 10°~10°
2.2 ATCC27422 C
1 C
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Genomic DNA Bglll

s

ori
plJ101

Bl [
Mol j Bglll & EcoR1
partial digestion digestion _,
Bgl 1l Bgl [
I
(4 ~10 kb) (4.9 kb)
| |
J Ligation
Hind I
ori Amp”
ply101 ( s ¢ (‘éufif | Hind I
Hind Hind I
Hind Il ] digestion
\ digestion
Hind Il Hindll Hind [ Hindfl
l | | I—
(6.2kb) (2.7kb)
| |
\ Ligation
Hind [ll
Ampr [ PMY6
8.9kb
Hind
1 pLXS pMY6
Fig.1 Construction of the recombinant plasmids pL.X5 and pMY6
ATCC27422 DNA Mbol
4~10kb plJ699DNA CsCl
Bglll  EcoRI 4.9kb  DNA 4~10kb DNA
S-6 R, YE 28T 22h
160pg mL 2200 80pg mL
10pg mL C 80pg mL 80pg mL
C DNA
6.2kb pLX5 ATCC27422
pLXS  ATCC27422 DNAo wmmeemb o mmammasinss o) journals, m.ac.on
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pLXS5  HindIll 5.8kb
pLLX5S 6.2kb ATCC27422 2
2.3 pLXS
pLLXS DNA
ATCC27422 3 Xhol 3 BamHI 2
Poull EcoRl Kpnl  Pstl
pLX5 3

plJ101

Xho 1

Pou [

3 pLX5

Fig.3 Restriction endonuclease map of the plasmid pLLX5

2 pLX5 DNA ATCC27422
DNA  Poull A
Sourthern B
Fig.2  Electrophoresis and Southern hybridization of the

plasmid pLX5 and ATCC27422 tatol DNA digested with
Poull using the fragments of pLX5 digested by Hind 111 as
probe

1. pLX5 plasmid DNA 2. ATCC27422 tatol DNA.

2.4

pLX5 6.2kb
pMY6 1 DH5a
TK54 C
MIC 2
ATCC27422 S-6
40 20 E. coli DH5a
MIC Spg mL pMY6
ATCC27422

I sort

vector

pUCI8
pLLX5 S. lividans
pLX5 C
S. lividans TK54
C
DH5«a

C
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500
2.5 C
C ATCC27422
pLX5 ATCC27422
DNA
pLX5 pLX5 C
C 6
60% pLX5
ATCC27422 S-6
C MIC 2 ATCC27422
pLX5 4
136%
2 C -
Z 14
7 12 —
Table 2 Comparacation of mitocycinC MIC' s among the £ 10
diffirent strains and transfomants E 8 -l_‘\\,
S 6
MIC g mL 2y
Strains - M8 g
2
Streptoverticillium caespitosus S-6 5 .é 0 . . . .
Streptoverticillium caespitosus S-6 plLXS 200 T 0 24 48 7 9 120 14 168
Streptomyces lividans TKS4 20 t/h
Streptomyces lividans TK54 pLLXS 400 .
E. coli DH5a <5 4 ATCC27422
E. coli DH5a pLX5 <5 ATCC27422 pLX5
Streptoverticillium caespitosus ATCC27422 200 Fig.4 The course of mitomycin production during the fer-

Streptoverticillium caespitosus KTOC27422 pl.XS

>1000  mentation of ATCC27422 and ATCC27422 pLX5

3

C
S-6
E . coli DH5a
PEG
PEG

1. ATCC27422 2. ATCC27422 pLXS .

S. lividans TK54
C pUCI1S8

RNA

ATCC27422

10 MacNeil !
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13~14 C
ATCC27422
S-6 pLX5
S-6
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CLONING OF MITOMYCIN C RESISTANCE GENE FROM
STREPTOVERTICILLIUM CAESPITOSUM ATCC27422 AND
STUDYING ITS FUNCTION *

Huang Jiangiang Lu Xiaoyan Mao Yingging Yang Yunliu Jiao Ruishen
Laboratory of Molecular Regulation for Microbial Secondary Metabolism — Shanghai Institute of Plant Physiology
Chinese Academy of Science  Shanghai 200032

Abstract  Streptoverticillium caespitosum is the major producer of anti-cancer drug mitomycin. It
demonstrated that there exists a strong restriction system for the transformation of foreign DNA in

this strain. Using the blocked mutant S-6 which is sensitive to mitomvein C - MC  and does not pro-
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duce mitomycin as a recepient and plamid plJ699 as vector the gene library of the strain
ATCC27422 was constructed. A clone of mitomycin C resistance gene mc" was obtained by screen-
ing from this library. The mitomycin C resistance gene cloned on the 6.2 kb fragment of plasmid
pLX5 could be expressed in the Strptonmyces lividans TKS4. It was the first time to introduce suc-
cessfully the plasmid pLLX5 into the wild type strain ATCC27422 by electroporation technique. And
the transformant’ s resistance to mitomycin C has risen greatly the MIC has gone up from 200 pg
ml to more than 1000 pg ml. The result of fermentation showed that the yield of mitomycin of
ATC(C27422 harboring plasmic pLLX5 was more than the wild strain ATCC27422" s. It suggested
that there is some relationship between the level of the resistence to mitomycin C and its biosynthe-
Sis.

Key words  Streptoverticillium caespitosus Mitomycin C Resistance gene Electroporation

Yield of mitomycin C
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