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7 whiB whiB
P1 P2
S whiB
Genbank WhiB
94 % WhiB
S . ansochromogenes 7100
’ whiB
whiB-like
whiB
whiB —sawk
1
1.1
1.1.1 7100
JI501 hisA1  wraAl strAl Pgl™  SCP1™  SCP2°
DH5« ET12567 dam dem  hsdS
DNA —
pKC1139 apramycin 34C
pUC18 pBluescript M13~ YEME R2YE
MM 10 LB 11
1.1.2 100mg/mL. H,0  apramycin 100mg/mL H, O
-20C LB apramycin 100p.g/ml.
R2YE apramycin S0pg/mL. YEME apra-
mycin 10pg/mL Roche T, DNA
Taq DNA Exonuclease 11 Mung Bean
Promega IPTG  X-gal LB
40pg/mL
1.1.3 DNA Southern Roche
DNA Southern
1.2
1.2.1 DNA DNA
10 11
1.2.2 PCR PS1 5’-CAATAGCAGATCTCGGCTTG-3'
PS2 5-GGCTGGGCAGCAAGAGGGCC-3’ PCR whiB
PS3 5'-ATAAGCTTCTCGGCTGGCAGGAGCGCGC-3' Hindlll PS4 5'-TT-
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GAATTCGGACAGGCCGCCCCAGATGC-3’ EcoRI PCR
PCR 95°C Smin 30
60C 30s 72°C 30s 95°C 30s 60°C 30s 72°C Smin PCR
11
1.2.3 DNA DNA
FramePlot2.3 clustalx1.81 B
1.2.4 DNA pKC1139
DH5a ET12567
apramycin
28C 7d 39C
39C pKC1139
apramycin
1.2.5
45° 28C
2
2.1 sawE
whiB-like
PS1  PS2 J1501
DNA PCR 483bp  DNA
7100 DNA  Poull
2.8kb pBluescript M13~  EcoRV
DH5« 3000 DNA
Poull
Southern 2.8kb
pBL100 Exolll
2.8kb 1.4kb
ORF1 ORF2 2 ORF1  264bp G+C
68.5% 508 ATG 769 TGA
ATG 6bp GAGGG RBS
407 ~ 412 TITGACT 431 ~ 436 TGTAAT -10 -
35 whiBP2 240 ~ 275
whiBP1 sawkP1
ORF1  ORF2 181bp ORF1 28 ~ 68bp
ORF1 ORF1
DNA ORF1 87
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20.7% 14.9% 34.5%
a-
DNA
whiB ORF1 whiB 95%
ORF1 sawk  Streptomyces ansochromogenes white gene E

CTGGGACAGCAGCAACAGCTACAGCGCGCGCGGGCGGCACCGAGGGACCCGGCGGTGCGG 60
GTCGAGGTGGGTGCCAAGTACGCGAGCATGCCCACTAGGACAGCGGTTCACACGGGCAGT 120
GTCAACTCGCTGCCCGGTATGTGGGACATGTTTCACCTCTTCCGGTTTATTTCGCAGGCG 180
AAAGGTTTGCTCATCGGGGTCCCGGGACACATGGGGCACATCCGAGCGCGCGAGCCTCAC 240
GGAACGGGATCGAACACGGAGGCGTCTTTCCCCGTACAGAGGATCTGTACGGGGTTCGGC 300
CGCCCCCGCGGGTCCGCCTGCGTGTCAAGGTTTATGCCGATTTGAACACTTTCCGCACGG 360
CCTTGGTTCCGCAGAGTGAATAACGGGCCCAATAGCAGATCTCGGCTTGACTCGCCCGGA 420
GCAGCACACTTGTAATTTCACTCGTGTCGTTCAGCCGGAATCGGTAACGGCCACGCALCGG 480

RBS
GGACGCGAAGACAGACGAGGGGCGCACATGACCGAGCTGGTGCAGCAACTGCTGGTCGAC 540
M T E L V Q Q L L V D

GACGCGGACGAGGAACTCGGCTGGCAGGAGCGCGCACTCTGCGCCCAGACCGACCCCGAG 600
D A DEEULGWQ E R ATLCA AAGQTD P E

TCCTTCTTCCCCGAGAAGGGCGGCTCCACCAGAGAGGCCAAGAAGGTCTGCCTCGCCTGC 660
S F F P E K G G 8 T R E A K K V C L A C

GAGGTCCGCTCCGAGTGCCTCGAATACGCCCTCGCCAACGACGAGCGCTTCGGCATCTGG 720
E vV R 8 E C L E Y A L A N D E R F G I W

GGCGGCCTGTCCGAGCGCGAACGCCGCCGGCTGAAGAAGGCCGCCGTGTGACCATACGCG 780

G G L S E R EURIRIRULI KI KA AW AV *
CGACCGCGAAGAGTACGAACGGCCCGTCAGCCGTGGGTTGTCCACAGGCGGCGGGCCGTC 840
GTCATGCCCAGCCGATAGTGTGGACGCTCGTCCGAGACGCCCCGCTGTCCCCTCGATCCG 900
CGAGAAGACACAGGCGTCCACCGCAGTCCATCGAACCGGGGCCCGTACCTCGATGTCCGT 960
GCACAGCCATGCGGCCGCCCAACACCGCGCCGCCACCGCCGGGTTCGACCCGTCCAGCTC 1020
GGCCGGGTCTGATCCGTCCAGCCCGGCGGTGCTTGACCCGACCCACCCGCCCGAGTTCCC 1080
GCGCCATGTGGTGACCGCGGTCCTCGTCGCCCACGACGEGCGCCCGCTGGCTGCCCGACGC 1140
GCTCGCCGGGCTGCTCGGCCAGGAGCGCCCCGTCCAGCACGCGGTCGCCGCCGACACCGG 1200
GAGCGCGGACGACTCCGCCCGGCTGCTCACCGACGCCCTCGGCGAGGCCAACGTCCTGCA 1260
CCTCGCCCGCCGCACCGGCTTCGGCCAGGCCGTGGAGGAGGCCCAGCGCACCGCGCCCCT 1320
CCTCACCCCCGACGACCTGCCGTACCTCAAGCGCCCCAGCGGCTGGGACCCCGCCACCCG 1380
CACCTGGCGCGACGACGCCTACGCCCTGCCCGAACTGCCGCACGGCGAACCCGTCCAGTG 1440
GC

1 sawE DNA
Fig.1 Nucleotide sequence of sawE and flanking DNA and deduced amino acid sequence
Underlined sequences resemble the — 35 and - 10 regions of promoter RBS indicates

a potential ribosome binding site Putative ORFs are in bold characters.
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Fig.2 Restriction map of the cloned 1.4kb DNA fragment and the position and direction of ORFs in the fragment
2.2  sawE
h 2.2.1  sawE sawk
PKC1139::A sawE sawkl
s 00K AmR) Psa psa PCR
rep™ 177bp  sawkE
Porf Dol EcoRl  HindIll
%Kg' " romosamal DNA pKC1139
Pyull Pyl ET12567
l pKC1139: I AsawE
pKC1139 % Asawk
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7
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whiB Southern
3 sawE 7100 DNA

2.8kb sawk

Fig.3 The diagram of sawE disruption

DNA 2.5kb  0.9b

3 4
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kb

- — 193
. — 7.74
. — 6.22
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—347
— . T e —269
« —1.88
— 149
BT T — 093
—042

B

4 DNA Pwull A Southern B

Fig.4  Agarose gel electrophoresis A and Southern hybridization of total DNA digested with Poull B
1~4 Digested total DNA from the different disruptants

5 Digested total DNA from wild type strain 7100 6 Molecular weight marker.
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2.2.2 @®
0.5 %
28C 7d
7100
pKC1139 7100
sawk
5 sawk
sawk
7d
@ sawk 7100
sawk
Candida albicans
sawk
2.2.3 sawk
sawk EGFP
EGFP Soliveri
whiB

5 sawE
Fig.5 Phenotype of sawE disruptants
A S. ansochromogenes 7100 grey
B~ E Different sawFE disruptants white
F S. ansochromogenes 7100/pKC1139 grey .

EGFP EGFP

sawk

whiB

whiB

6 sawE

Fig.6  phase-contrast microscopy pictures of S. ansochromogenes sawk disruptant

a. S. ansochromogenes 7100 b. sawE disruptant.
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Identification and Functional Characterization of sawE—a Gene Involved in

Differentiation of Streptomyces ansochromogenes 7100

Xu Jianyong  Liu Gang  Tan Huarong™”
Institute of Microbiology — Chinese Academy of Science  Betjing 100080  China

Abstract A 2.8kb DNA fragment including whiB-like gene was cloned from the partial DNA li-
brary of Streptomyces ansochromogenes 7100 by using whiB of Streptomyces coelicolor J1501 as a
probe. The nucleotide sequence of 1.4kb DNA fragment was determined and analyzed. The result
showed that the fragment contains one complete open reading frame-designated sawFE . sawE shows
strong identity to whiB an essential gene for early stage of sporulation. The deduced product of
sawk gene is a regulatory protein. sawkE disruptant was blocked at aerial hyphae stage of Streptomy-
ces ansochromogenes 7100 no sporulation septation no formation of grey mature spore. Disruptants
maintained white phenotype on prolonged incubation. The result indicated that sawFE is essential for
the morphological differentiation of S. ansochromogenes .

Key words Streptomyces ansochromogenes —sawkE gene Morphological differentiation
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