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1
Table 1 Strains and plasmids

Strains and plasmids

Genotype and characteristics

Sources or references

Strain
S. caesipitosus ATCC27422 Wild type ATCC
S. lividans ZX7 pro str-6 rec-46 10
E. coli DH5a supkd4 AlacZU 169 ¢80 lacZAM15  hasdR17  recAl endAl  gyrA96 thil  relAl 11
Plasmids
pMDIS-T Apf TaKaRa
pOC156 Ap' ts” mel Stored in this lab
pMI8 pMDIS-T carryingl .3 kb PCR fragment from S. caespitosus This study
pMJ9 pQC156 carryingl .3 kb PCR fragment from S. caespitosus This study
1.2 antibioticus ~ S. chrysomallus ~ dnaA 3’ dnaN
E. coli LB E. coli 5
oriC
100pg/mL P1 5" AGCTGACCAACSGCATCAAG P2 5
R2YE  YEME CAGCGSCGSGTACTSCTS s=G  C  PCR
R2YE S50pg / 95°C 3min  95°C Imin 57°C Imin 72°C 1.5min
ml. YEME 5pg /mL " 30 72°C 10min 1.0~1.5kb
1.3 1.4.5 DNA PCR DNA
TaKaRa
Bio-Rad Primer Biosino
Gene Pulser SEQWEB BIOSINO "
0.lem 25uF 800Q 9 kV/em BioEdit "
DNA 2
21 oriC Southern
Promega Primer-a-gene P1 P2 DNA
Boe- PCR 1.3 kb
hringer Mannheim HybondN pMDI18-T TA
1.4 pMJ8 pMJ8 Southern
1.4.1 1
S. lwidans 7ZX7 2.2
12 EMBL/GenBank
1.4.2 E. coli E. coli BlastN
13 Bio- S. coeli-
Rad Gene Pulser color  oriC 80% 2
1.4.3 DNA 3
DNA 12 DNA
Southern 22 DnaA-box DnaA-box TTGTC-
14 CACA oirC
1.4.4 PCR PCR Biometra T Gradi- oriC
ent Thermoblock S. coelicolor S. lividans S.
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18

300

2 1.3kb

Fig.2  Result of 1.3 kb fragment alignment analysis against

2.3

pQC156

pQC156

2.3.1

dans 7X7
0.12x 10°

kb
10.0

6.0
50
4.0
35
3.0
25
2.0

15
1.0

1 DNA  Sothern
Fig.1 S. caespitosus genomic DNA Southern hybridization with the cloned fragment
M . 1 kb DNA marker MBI 1. S. lividans genomic DNA *
2. A. mediterranei U32 genomic DNA * 3. S. caespitosus genomic DNA *
4. pMJ8 digested by Bam HI and Hind|ll 5. pMIJ8 digested by Bam HI
Probe. the cloned fragment 1.3 kb * . All genomic DNA digested by Bam HI

ori Xhol
B 00 124010 amp

EMBIL/GenBank DNA
BlastN

nsert fragment

DNA database
oriC
3 oriC pMJ9
Fig.3  Construction of pMJ9 containing S. caespitosus oriC
tsr
3
OriC
oriC S. lwi-
3.2+
/g DNA oriC
7X7
4 5
X7 Fig.4  Colony morphology of S. lividans ZX7

transformants  pMJ9
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2.3.2 oriC
S. lvidans 7X7 6 pMJ9  S. lwidans ZX7

DH5a

5 pMJ9 S. lwidans ZX7
Fig.5 Mycelium morphology of S. lividans ZX7 transformants pMJ9

A. Mycelium morphology of S. lividans ZX7 transformants of pMJ9 B. Mycelium morphology of S. lividans ZX7
Mycelium fixed by OsO4 Stained by Giemsa Stain Purple dots are nuclear body

+ S. caespitosus

3 4 5 6

! +---S.antibiotic

-4 41
! Ut +--S. coelicolor
! Q)
+ 5 v +--S. chrysomallus
1 +3
! +--8. lividans
!
+--—---S.avermitilis
7 oriC
6 ZX1 pMJ9 Bam HI Fig.7 Phylogentic tree of S. caespitosus and Streptomyces spp
Fig.6  Plasmid recovered from S. lividans ZX7 transformants based on ML analysis
digested by BamHI
GC
2.4 oriC oriC  DnaA-
box 19 7 7 °
oriC oriC 22 DnaA-box
oriC
18
oriC
oriC
7
7 oriC
S. lwidans 7ZX7
S . liidans ZX7
3
oriC
oriC . .
oriC oriC

© PEMFRBEDARMEATIRSHMIESS http://journals. im. ac. cn



666 18

oriC 7 Jakimowicz D Majka J Messer W. Structure elements of the Strep-
tomyces oriC region and their interaction with DnaA protein. Microbi-

ology 1998 144 1281 ~ 1290
oriC 8 Witt GD Burns A Palmer J O et al. Sys Appl Microbiol 1990 13

4 361~371

9 Dulhanty A M Whitmore G F. Chinese hamster ovary cell lines re-
sistant to mitomycin C under aerobic but not hypoxic conditions are
deficient in DT-diaphorase. Cancer Res 1991 51 7 1860 ~ 1865
10 Zhou X Deng Z Firmin J L et al. Site-specific degradation of
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Cloning of the Replication Origin oriC of Streptoverticillum caespitosus
and Transformation of Streptomyces lividans 7.X7

MA Wei MAO Xiang LU Jie JIANG Wei-Hong CHIAO Rui-Shen  QIN Zhong-Jun ~ ZHAO Guo-Ping”
Shanghai Institute of Plant Physiology and Ecology SIBS CAS  Shanghai 200032 China
Abstract  Streptoverticillum caespitosus ATCC27422 is a producing strain of mitomycin A for cancer therapy. Taking the advan-
tage of the conserved sequences of genes flanking the oriC of high G + C Gram-positive bacteria a 1.3 kb DNA fragment con-
taining oriC and its flanking region was cloned by PCR. Nuleotide sequence comparisons revealed that the cloned fragment is
more than 80% identical to the same region of S. coelicolor. There are 22 DnaA-boxes in the oriC region and the conserved
sequence of DnaA-box is TTGTCCACA.

The plasmid containing the oriC of S. caespitosus was constructed pMJ9  and it was able to transform the protoplast of
Streptomyces lividans ZX7 at the frequency of 3.2 x 107 transformants/yg plasmid DNA. The colony and mycelia’s morphology of
the transformants are normal. The constructed plasmid can exist stable in the host as a low copy extra-chromosome replicon. The
high rate of the homology and the cross genus replication initiation activity suggests close relationship between Streptomyces and
Streptoverticillum in the evolution. While the maximum likelihood phylogenetic tree based upon the oriC of S. caespitosus and
several Streptomyces spp. revealed that S. caespitosus differed extensively from the Streptomyces spp. This result supports the

separation of Streptoverticillum from Streptomyces .

Key words  Streptoverticillum caespitosus  replication origin  oriC  cross genus replication initiation activity
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