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Escherichia coli S17-1  Streptomyces coelicolor A3 2
1.2
E. coli LB 37°C U32 o
YEME S. coelicolor A3 2 R, YE
YEME’
1.3
Dral PshBI TaKaRa Promega Prime-a-
gene labeling system o P -dCTP
Boehringer Mannheim DNA marker Bio-Rad Promega
Sangon PFGE Bio-Rad CHEF DR [II Richmond  Califor-
nia
1.4 Pulse Field Gel Electrophoresis PFGE
2
1% ODg, 1.0~6.0 DNA
PFGE 2mg/mL 37C 2h
Img/mL K SDS 60C 48h
1~3 TE 4 1h
1.5
28 S17-1 U32 A3 2
K 1% SDS 1%SDS + K 60°C 48h
SDS
K
1.6
9 PFGE
1 032
Table 1  Probe used for U32 gene localization
Gene Abbreviation Source or GenBank Number
Acetyl CoA carboxylase BCCP accA AF486580
Alanine dehydrogenase alh This work
Glutamine synthetase glnA AF050112
3-amino-5-hydroxybenzoic acid synthase ahbas AF040570
16S ribosome RNA 16S rDNA X76957
3-deoxy D-arabinoheptulosonate 7-phosphate synthase isoenzymes dahp AF336847
6-phospho-glucose dehydrogenase £6p This work
Methylmalonyl-CoA mutase mem AF117980
Nitrite reductase small subunit nasD AF331073
Recombination repairing protein recA AF208682
Rifamycin biosynthesis negative regulatorly protein putative rifO AF040570
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DNA 11
1 Promega Prime-a-
gene labeling system 10 Southern
2.1 U32
K 1% SDS
SDS
K
DNA ? PFGE
DNA
DNA 500kb
4 11
DNA PFGE
DNA ’
E. coli S. coelicolorA 3 2
4 12
1 1278 N
1 A. mediterranei U32
Mb DNA Fig.1 Analysis of A. mediterranei U32 chromosome
DNA U32 K topological structure
PFGE S. coelicolor A 3 M S. cerevisiee DNA marker 1.Chromosome DNA of S.
) coelicolor A3 2 prepared by proteinase K 2.Chro-
2 U32 mosome DNA of A. mediterranei U32 prepared by protei-
SDS nase K 3. Chromosome DNA of E'. coli S17-1 prepared by
teinase K 4.Chromosome DNA of S. coelicolor A3
U32  S. coelicolor A3 2 DNA o
2 prepared by SDS 5. Chromosome DNA of A. mediter-
PFGE E. coli ranet U32 prepared by SDS 6.Chromosome DNA of E.
Uu32 coli S17-1 prepared by SDS 7.Chromosome DNA of S.
. licolor A3 2 prepared by SDS and proteinase K
S . coelicolor U32 o
8. Chromosome DNA of A. mediterranei U32 prepared by
SDS and proteinase K 9.Chromosome DNA of E. coli
S17-1 prepared by SDS and proteinase K.
26
2.2 U32
U32 G+C % 70% Ase I Dral PhsB1 Swa |
Pac | 6~8 AT U32 DNA
2kb~6.0Mb 4-~5
3 Dral  PshB1

Dra 1

) Dra ¥ ) N AL 1120
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PshB 1 3 PshB 1 471.1 kb 309.9
kb DNA
DNA 471.1 kb 309.9 kb
123 45 678 9 12 4 56
Mb Mb kb kb kb kb Mb Mb
kb kb 1.6— b 35— Mb &= P P
—121 —30 534 — N30
Ll— —126 - 437— =471 11—
48.5— g b —24 s0——H 10—
B.1— 8= Si— 60 08—
94— 0's— [ — 096 ) 06—
1.6 — —1.5 146— B ; 0,5:
0o 11— i 83—
0.5—] —0.44 = 2
6.6— ’ 485— —
. 03— E
A —0.22
3 U3 DNA PshB [ PFGE
2 52 DNA Dra 1 FFGE Fig. 3 PFGE of U32 chromosomal DNA digested by PshB |
Fig.2 PFGE of U32 chromosomal DNA digested by Dra | A PFCE at 120° 6 Viem 10~50s 11 h
A PFGE at 120° 6 V/em 10~50s 11 h B PFGE at 120° 6 Viem 50~90s 22 h
B PFGEat 120° 6 V/em 601205 24 h C PFGE at 106° 6 Viem 60~120's 24 h.
C PFGE at 106° 3 V/em 1800 s 72 h.

1.ADNA + ADNA/ Hind|ll marker
4 and 7. S. cerevisiae marker
6. S. pombe marker
2 3 5 8and9. U32 Chromosome digested by Dra | .

1.ADNA + ADNA/ Hind Il marker 3.ADNA ladder
5. S. cerevisiae marker

2 4 and 6. U32 Chromosome digested by PshB | .

PFGE
o~ DNA Marker
Table 2 U32 chromosome size
U32 2
Enzyme Number of fragments ~ Sum of all fragments /kb
am et et U32 10Mb
PshB 1 25 10174.8
) 2.3
Dra | 10 9988.0
Average length of 10081 4 5
U32 Chromosome kb
Southern 4
PshB 1 U32 DNA
1
3 4 4 700 kb D acc ahbas 16S rDNA
nasD mem rif O 16S tDNA 3
5 S. coelicol-
or S. lividans " " rm S. coelicolor  S. lividansrrn
rm PshB 1 rm
U32 5 rm, L _ , 10 ‘
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16S accA alh ahbas dahp glnA mem nasD rifO recA g6p PFGE

3 PshBI U32 DL
Table 3 Gene localization on PshB | fragment of U32 . — Sample
Gene Location on PshB 1 fragment : —A
accA D —B
alh A ‘ “““““c
glnd R » —_
ahbas D [ 3 -
165 rDNA CDRTV i |
dahp E .'
g6p F
mem D
nasD D
recA E
0 D 4 U32 Southern
Fig. 4 Southern blot of U32 gene localization
analysis by genomic
3
U32
10 Mb 8Mb
S. coelicolor A3 2 8.6Mb  Redenbach 2000 B A.
orientalis 7 Mb U32
A3 2 16.3% U32
10 Mb U32
U32 A . orientalis
s Redenbach
Redenbach
5U32 Redenbach
August 1998
95kb ahbs rifO ahbs rifO
U32 PshB | D
700kb
nasD mem
A accA RNA
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15

16S tDNA U32 5 PshB 1
m rm U32 m
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Characterization of Amycolatopsis meditteranei U32 Chromosome
by Pulse-field Gel Electrophoresis

Ma Wei Yao Yufeng Jiang Weihong Jiao Ruishen Zhao Guoping”
The Shanghai Institute of Plant Physiology and Ecology ~ Shanghai Institute of Biological Sciences
Chinese Academy of Sciences  Shanghai 200032  China

Abstract  Amycolatopsis meditteranei U32 is an industrial strain with high yield of rifamycin SV. lts

chromosome structure was characterized by pulse- ﬁeld oel electronhore The_ tonolosical stmichire

© ‘:F[Jﬂ—?—['mfﬂ"imﬁﬂnﬁﬁﬁﬁWHX“%"@EB http://journals. im. ac. cn



6 U32 775

of U32 chromosome was linear and its genome size was about 10 Mb. There was no internal plasmid
found. Gene encoding several enzymes involved in rifamycin bio-synthesis and relevant primary me-
tabolism as well as protein related to metabolic regulation were localized by Southern blot. The re-
sults revealed that there were at least five copies of rrn operon in U32. The rifamycin bio-synthesis
gene cluster was located on one about 700 kb PshBI fragement where several other important genes
related to primary and secondary metabolism were also situated. They were the nasD gene the mem
gene encoding methylmalonyl CoA mutase the accA gene encoding acethyl CoA carboxylase biotin
carrier protein and one copy of the rrn operons.

Key words A . mediterranei  Genome size Chromosome topological structure Gene localization
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