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6 sanH  sanl 599
7.0kb  DNA
sanF
sanF
sanF sanH  sanl
1
1.1
1.1.1 E. coli JM109 E. coli JM101 Streptomyces
ansochromogenes 7100 Bluescript M13~ KO7
pKC1139
1.1.2 LB 2XYT 4
PDA 5 YEME R2YE
MM 6

1.1.3 Boehringer

Exolll T4 DNA DNA Tag-
Track Promega

100mg mL 15mg mL 25mg mL
100pg mL 10pg mL. 25pg mL  Apramycin Alberta B.
Leskiw 100mg ml.  YEME MM Spg
mlL  R2YE 50pg mL -20C
PEG 1000 Merck-Schuchard
PEG 8000 Sigma DNA X-gal IPTG
LB 40pg mL
1.1.4 DNA aS-dATP
Amersham DNA Digoxigenin-11-dUTP
Boehringer

1.2
1.2.1 DNA DNA DNA DNA

6
1.2.2 4
1.2.3 6
1.2.4 DNA 7 DNA 7 8
1.2.5 Southern blotting 7
1.2.6 5
2
2.1 DNA
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10 P1-P10
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6 P124568 N ’
P6 N
PCR 111bp  DNA
DNA
sanF 7.0kb Kpnl pCW7 pCW7
EcoRV Pst1 2 DNA
2 FEcwRV  Pstl] EcoRV  Pstl
7.0kb DNA EcoRV  Pstl BamHI  BglIl 4
DNA BamHI 3 BamHI
Bgl 11 7.0kb DNA
1 Bgl1l pCW7 sanF 2.2kb DNA
Bluescript M13~  BamHI pCW6
pCW11
BamHI  Bglil BamHl Psil
K;Tnl Bgl'llI / ETon \ BamlHI \ Bgllll \ Bflll KpInI
 —— m >
sanH sanl sanF
1 7.0kb DNA
Fig. 1 Physical map of 7.0kb DNA fragment
2.2 DNA
pCW6  pCWI11 200bp
JM101 MI13KO7 DNA
2.2kb DNA 2
ORF 3 ORF1 1233 ORF2 195
411 64
sanH Streptomyces ansochromogenes nikkomycin gene H sanl  Streptomyces ansochro-
mogenes nikkomycin gene I sanH 297 ATG
1527 TGA  ATG 8 GGGAA
sanl GTG 1546 sanH TGA 16
1738 TGA GTG 8
GAGGG
SanH  Sanl
P450 cytochrome P450 ferredoxin
Streptomyces griseolus P450 46 %
36% 62%  T0% o s i amamas heeo://journals. in ac. on
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Bglll
1 AGATCTCTGCTCGCCGAGCACCCCTTGCTGCGGGCGGTCGCGGCGGTCGCGATGCCGCAC
61 CCGGTGTGGGGGCAGACGGTCTGCGTCTTCGCCGTCCCCTCCGACCCGGAGCAGCAGCCE
121 ACGCTGCTCGGCCTGCGCCGCTTCCTCACCGAGCGCGGCATCGCCACGTACAAACTGCCC
181 GAGGACATAAGGGTGGTCGACGCCCTGCCGATGATCGGCGTCGGCARGATCAACCGGGTC
241 GCGCTCCGTGCGGCGGCAGCGGACCGGCAGGCCCGAGAGGAACGGGAACCCACCCCATGA
RBS ORF1I—~ M
301 CCGAGGCGTTCGACCACGACATCCCGTCGTTTCCCATGGCCCGCGAGTGCCCCATGCACC
T E A F D HD I P SF PMARTETCZPMH
361 CGCCCGCCGAGTATCGCGAACTGCGTGGGCAGGAGCCGGTCAGCCGGGTCCGECATGCCCE
P P AETYRTETLTRTG GO QETZPVYV SRV RMEP
421 ACGGTCAGGTGGCCTGGCTGGTCCTCAAGCACGCTCTGGCCCGCARGCTGCTCGCCGACC
D @ Q VAWILTGYVILIEKUHABATLA ARIEKTIELTILATD
481 CGCGGGTCAGCGCCGACCGCCTGCACCCGGCGTTCCCGEGCCGGCTGRCCGCCGAGCAGE
P RV SADTRTLUBHETPATFTPGRTILTATE Q
541 GCGCGGCGACCGAGCGCGTCCGCCGGCTCACCACCCGGCGGTCCATGATCCACCTGGACE
R AATETU RTYV R®RLTTRT®RSMTIUHTLTD
601 GGGACGAGCACGGGGCTCACCGCAGGATCCTGACCGGCGAGTTCTCGCTGCGCCGGATCE
G DE HG AHTRT ERTITLTGETFSTLRTR RTI
661 CCGCGCAGCGCCCGCGTGTCCAGGAGATCGTCGACCGTAGCATCGACGAGATGCTGGCCG
A AQRPU RV QETIVDT®RSTIDEMTLA
721 CGCCGCAGCCGGCCGACCTCGTCGAGCACGTGTCGCAGGCGGTGCCGTCGCTGGTGATCT
A P QPADTLTVTETHTVYV S Q AV P SLVYVI
781 GCGAGCTGCTGGGCGTGCCCCACGAGCAGCGCCGTGACT TCCACGAGTGGGCGGGCATGC
C EL L GV P HEG QTR RTDTF HEWASGM
841 TGGTCAGCCGGTCCGTCTCGATACAGGAGCGCGCCGCGGCCTCCGACGCGCTCARCGACT
L V S RSV S I QETRAAATSTDATLNTD
901 TCCTGGAGGCCCTCGTCACCGAGAAGGAGCGGGGCGAGCCCGCCGACGACCTGATCGGCC
F LE ALV TZETZ KTETRGEPADUDTLTIG
961 GGCTCATCGCGCGCAACCGGCAGACGCCGGTGATGACGCACGACGAGATCGTGGGCACCG
R L I ARNZ RGQTUPVMTHTDETIUVGT
1021 CCGTCATGCTGCTGGTCGCCGGGCACCAGACCACCGCGARCATGATCTCGCTGGGCGTGG
A VMILTLVAGUHOGQTTANMTISTLGYV
1081 TGGCGCTGCTGGAGAACCCGGAGCACAAGGCACGGATCGCGGCCGRACTCCTCGCTGCTGE
V A LLTETNTPTEHZ KA ARTIAADS S L C
1141 CCCCGGCGATCGAGGAGATGCTGCGCTACTTCAGCGTCGTGGAGAACGCGCCCGCCCGGG
PP A I EEMTLTERTYFS V VENAPAR
1201 TCGCCACCGAGGACATCGCGATCGGCGGCGTGACCATCCGCARGAACGAGGGCATCGTCG
v aTEUDTIA ATLIT GG GV VTIIRIEKNETGTIUV
1261 TGTCCGGGCTGGCCGCCGACTGGGACGACGAGGTCTTCGGGCACCCGGACCGGCTCGACT
vV S ¢ L AADWTUDTDTEV VT FGHUPORTILTD
1321 TCGAACGCGGCGCGCGCCACCACGTCGCCTTCGGGTACGGAGTCCACCAGTGCCTCGGGC
F ERGATRTHIHUYVAFGY G VHOQCTLG
1381 AGAACCTGGCCCGGGTGGAGCTGGAGATCGTGTTCGAGACGCTGCTGCGCCGGGTTCCGE
Q NL AR UVETLTE IV FETTLTLURTRYVEP
1441 GCCTGTCGCTGGCCGTGCCCGCCGAGGAGCTGCCGTACAAGGACGACGCCGGGATCTACG
G L 8 L AV P AEZETL P Y K DDA AGTIZY
1501 GCATCTACCGGGTGCCGGTGAACTGCTGAGGAGAGGGGCACGCCCGTGCACATCACCGCE
G I Y RV P V N C * RBS ORF2— V H I T A
1561 GACAGGGGGCGGTGCGTCGGCGCCGCCCAGTGCGTCCTGGTGGCGCCCGCCGTCTTCGAC
D RGRCVGAAOQTCV VULV APATYVTFTD
1621 CAGGACGAGGAGGGGCTGGTCGCGCCCGTGACGGTGGATCCGGCCCGGGCGGATCGGCCG
Q DEEGTLVAZPVTVYVDZPAGATDTRP
1681 GCCGTCCGTCAGGCGGTCCACCTGTGCCCGTCGTCGGCCATCCGGATCGACGAGGATTGA
A VRQA AV HTILTCTPS S ATIRTITDED *
1741 CCGGCGGAAGCCGCCGTCCGAGACGACTCGGGCGGCGGCTTCCGTCCTGTCCGGCCGTCG
1801 GTGTACGGTTGGGGTTCGCCGGTCACTCGAAGAAGGCCATGGCGACCCACCGCCGCACCA
1861 GGCCCCGCCCCGCGCTGACCGGCGCCATCCGGTGCCARGACGAGGGCGACGCCGAGTAGA
1921 GCCAGGCGGTGCCTCCCGTCGGAAGCATGGTCGAGGCGGGGCCGGCCGAGCTGTCCGGGE
1981 CGGACCAGTACTCCTGTTCCCCGCCGCCGTCGGCCGGCCAGTGCTCGTTGGTGTGCAGTA
2041 CGAAGGCGAGTCTCTTGTGCTGTTTGCCGACGCTGAGGTCCTCGAAGTCGCCGTCGTGGT
2101 GGTGGTAGATCT

Bglll

2 2.2 kb DNA
Fig.2 Nucleotide sequence of a 2.2kb DNA fragment

RBS Ribosome binding site ORF Open reading frame.
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san]

3 2.2kb DNA
Fig.3 The open reading frame of 2.2kb DNA fragment

1 2 3 the triplets startign from the first

second and third base at 5’ to 3’ end respectively.
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Fig.4 The sketch of gene disruption resulted from

recombinant plasmid pKC1139: ! AsanH
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1.7kb  7.6kb 2

4 s
5 kb
9.3
7.7
2.3.3 3 62
4.2
3.5
2.7
R2YE 28C 357 1.9
1.5
0.9
sanH B
5 DNA Bgll1l A
Southern blotting B
3 Fig.5 Agarose gel electrophoresis A and Southern
blotting hybridization of total DNA digested with Bg/II B
1 ADNA EcoT141 MW marker 2~4 Total DNA from
different disruptants 5 Total DNA from wild type strain.
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STUDIES ON sanH AND sanl GENES RELATED TO NIKKOMYCIN
BIOSYNTHESIS OF STREPTOMYCES ANSOCHROMOGENES *

Chen Wei Tian Yuging Yang Haithua Tan Huarong
Institute of Microbiology —The Chinese Academy of Sciences Beijing 100080

Abstract A 7.0kb DNA fragment was cloned by reverse genetics which was located in the gene

cluster of nikkomycin biosynthesis of Streptomyces ansochromogenes. Besides sanF a gene relat-
ed to nikkomycin biosynthesis of S. ansochromogenes the sequence of a 2.2kb Bg/II DNA frag-
ment upstream sanF was determined. This 2.2kb DNA fragment cointains two complete open read-
ing frames ORF . ORF1 consists of 1233 base pairs ORF2 consisits of 195 base pairs and they
encode proteins with 410 amino acids and 64 amino acids respectively which were designated as
sanH and sanl. In search of databases the deduced products of sanH has 46 % amino acid identi-
ties and 62 % amino acid similarities in comparison with the cytochrome P450 of Streptomyces grise-
olus and the deduced protein of sanl has 56 % amino acid identities and 70 % amino acid similarities
with the ferredoxin of S. griseolus. The function of sanH gene was studied using strategy of gene
disruption and the result showed that the disruption of sanH didn’ t influence nikkomycin biological
activity in S. ansochromogenes .

Key words  Streptomyces ansochromogenes Genes related to nikkomycin biosynthesis Gene dis-

ruption
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