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Streptomyces sp. 139 stel5 DH5a E.
coli DH5a ET12567 E. coli ET12567 °
pKC11397  plJ680 °
pMD18-T TaKaRa
1.1.2 T4 DNA
Tag DNA DNA TaKaRa
IPTG
Sigma
DNA
Southern Amersham
1.2
1.2.1 PCR ste7 F1
F2 Streptomyces sp. 139 DNA

Pl 5-AGCAAGCTTTGTTCGGGCTGTCGTTCAAG-3'
Hind Il P2 5'-GCATCTAGACCATCACGCCC
AGGTAGC-3" Xba | PCR ste7
FI 1030 bp P3 5'-
ACGTCTAGATGGCGGAGCAGGTGGAGTTC-3' Xba |
P4  5'-CTGGAATTCACCGTCTGCCGCAGTTCG-3'

EcoR1 PCR ste7 F2
899 bp  PCR 94°C 5 min 94°C
I min 58°C 30 s 72°C 2 min 30 72°C
10 min
1.2.2 PCR
plJ680 * P5s 5'-

GCTCTAGAAGGCGAATACTTCATATG-3"  Xba |
P6  5-GCTCTAGATGATCATCACTGACGAAT-3"  Xba

1 PCR tsr 1062 kb
PCR
1.2.3
pKC7T  Hindlll-Xba 1 DNA Fl EcoR1 -
Xba 1 F2 Xba | tsr F1 F2
tsr Hindlll-EcoR | pKC1139
E . coli DH5a
ste7 pKC7T

1.3 ste7  stel5

pKC7T E. coli
ET12567

PEG 6000
stel5 Strpetomyces sp.139
stel5 ? 28C 20 h

Thio® Thiostrepton 50 pg/mL Km®

Kanamycin 100 pg/mL.~ R2 0.6%
pKC7T pKC1139
Strpetomyces ghanaensts
34°C pKC7T 7
28°C 2d
37°C 7d 100
- Apramycin  Am
Strpetomyces sp. 139
Km'Thio" Am’
1.4 ste7-stel5
1.4.1 ermE,” ermE”
EcoR I -BamH 1 pGEM-
3zf-ermE” 0.45 kb EcoR 1 /Sac 1 ermE "
EcoR 1 /Sac 1 pGEM-3zf
0.45kb emE’
1.4.2  stel5 P9 5'-GCGGATCC

GGTGGCGTGAGCATGCAC-3" BamH 1 P10 5'-
GGCTCTAGATTATCATCTGTTTCCCCCATC-3" Xba |
Streptomyces sp.139 DNA PCR
stel5 PCR

1.4.3  ste7 Streptomyces sp.139
DNA P7 5'-GCTCTAGA
GTGGAGAACCTGTCGGTG-3"  Xba 1 P8 5'-GC
AAGCTTTCAAGGGACG-3' Hindlll ste7  PCR
PCR
1.4.4 pKC7-15¢ BamHI- Xbal
stel5 Xbal- Hindlll ste7
EcoRI- BamHI
ermE”
EcoR 1 -Hind Il
pKC7-15¢

pGEM-3zf-ermE "

pKC1139
1.4.5 ste7-stel5
polyethylene glycol PEG
pKC7-15¢ ste7-stel5

1.5 Southern
Amersham
BamH [ stel5
139 stel5” DNA
DNA ste7

Strpetomyces sp .
ste7-stel5
F2 DNA 899 kb
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Southern
1.6
X5
007x7
60%
DEAE-Dextran A-25
Mw 80000
4°C
1.7
10
GC HP5890
HP-5 Bitter
1
1.8
HPLC Waters 600 TSK-GEL G5000PWy;

aacl3) H-"

pKCTT

0.1 mol/L Na,SO0, SF=20 SENS =32

1.9 IL-1R
ELISA 7
IL-1R
2
2.1 pKC7T  pKC7-15¢

pKC7T
E. coli ET12567

stel5 Streptomyces sp. 139 stel5
ste7 pKC7T 1-A
EcoR 1 -Hind Ill
3.0kb F1 1030 bp F2
899 bp trs 1062 bp
DNA pKC1139
pKC7T DNA 1-B

(B)

Fig.1 Recombinant plasmid pKC7T. A Restriction enzyme map of pKC7T B Restriction enzyme analysis of plasmid pKC7T. 1. Marker ADNA/EcoR [

&Hindlll 2. pKCTT/EcoR | &Hindlll 3.pKC1139/EcoR I &Hindlll .

ermk’ stel5
ste7 pKC1139
pKC7-15¢ 2-A ste7-stel5
Streptomyces sp. 139
pKC7-15¢ pKC7-15¢
2-B EcoR | -BamH | pKC7-15¢
DNA ermE " 0.450 kb Xba
1 -Hindlll pKC7-15¢ DNA ste7
1.215kb  BamH I -Xba | pKC7-15¢
DNA stel5 1.27 kb EcoR | -
Hind[ll pKC7-15¢

pKC1139 ermE"  stel5  ste7
3 kb pKC7-15¢
pKC1139 stel5  ste7 ermE”
2.2 ste7  stel5
2.2.1
pKC7T stel5
Streptomyces sp. 139 stel5 ste7
ste7 3

1 Km'Thio’ Am®
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Fig.2 Recombinant plasmid pKC7-15¢. A Restriction enzyme map of pKC7-15¢ B Rstriction enzyme analysis of plasmid pKC7-15¢. 1. Marker ADNA/
EcoR | &Hindlll 2. pKC7-15¢/ EcoR 1 &BamH 1 3. pKC7-15¢/Xba | &Hindlll 4. pKC7-15¢/BamH | &Xba I 5. pKC7-15¢/EcoR I &Hindlll .

oriT

km”

/7 I ! /llf -
BamH
BamH 1 amtt 1 tel5 replaced by km

Streptomyces sp. 139 (ste 157) | chromosome DNA

2kb
Y Gene replacement
ste7 replaced by Tsr km"

— A ————— T~~~ <L—D)'>
BamH 1 BamH | tel5 replaced by kml

Streptomyces sp. 139 (ste 7™ ste 157) chromosome DNA

3kb
'3 pKC7T ste7

Fig.3  Disruption of ste7 via double crossover.

2.2.2 Southern stel5 Streptomyces sp. 139 ste7
Southern stel5 stel5 2-B pKC7-15¢
Streptomyces sp.139 stel5 DNA 2.0 kb
Streptomyces sp. 139 pKC7-15¢
DNA 3.0 kb 4 2.4
ste7-stel5

Streptomyces sp. 139 stel5 ste7 Streptomyces sp. 139 ste7 stel5

thio tsr EPS15-7m Streptomyces sp. 139 pKC7-
ste7  stel5 Streptomyces sp. 139 15¢ EPS15-7¢

ste7 stel5 GC 1

2.3 ste7

pKC7-15¢ ste7- stel5
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212— IL-1R
49— 2 ELISA Ebosin EPS15-7m
e EPSI5-7¢  IL-IR
“ 3k Table 2 Interleukin-1R antagonist activity of Ebosin EPS15-7m EPSI15-7¢
. Antagonist rate/ %
e 4 Concentration/ prg/mL - - -
Ebosin EPS15-7m EPS15-7¢
ey -
3.2 54.51 7.1 4.24
0.64 46.2 2.99 4.57
2.7
' EPSIS-
4 ste7-stel5 Southern blot
Fig.4  Southem blot of Sireptomyces sp. 139  ste7 stel5 . 1. Tm EPS15-7c 98.4 g/L
Chromosome DNA of Streptomyces sp. 139 stel5" 2. Chromosome DNA 72.5 g/L 450 g/L
of Streptomyces sp. 139 ste7 stel5 . 3
EPS15-7 m
61.7% 65.3% EPSI5- Glycosyltransferase GTF
Tc EPS15-7
m 73.3% 23
ste 27 43
1 Ebosin EPS15-7m  EPS15-7¢ ste7 stel5
5
Table 1 ~ The analysis of glucose and fucose
composition of Ebosin EPSI5-7 m and EPS15-7¢
. Monosaccharide contents/ % Sir eplomyces
Monosaccharide -
Ebosin EPS15-7m EPS15-7¢ sp. 139
Glucose 0.81 0.31 0.83
Fucose 3.49 1.21 2.56
Rhamnose 5.34 3.32 4.31
Arabinose 20.77 20.27 23.61
Xylose 2.01 1.47 0.94 EPS EPS
Mannose 2.15 3.60 0.51
Galactose 55.26 63.10 61.10
Galacturonic acid 10.17 6.72 6.14 EPS
2.5 ’
EPS15-7m ste7  stel5
EPS15-7¢ Mw 51.2 x 10°
55.2x 10* 5 66 x
10°
ste7-stel5
2.6 IL-1R EPS15-7Tm
2 3.2 pg/mL 0.64 EPS15-7¢
pg/mL EPS15-7 m  EPS15-7¢  IL-1R ste7
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Fig.5 Determination of the molecular mass of EPSs. A EPS15-7m B EPSI5-7c.
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The effects of genes ste7-stel5 double disruption in Ebosin biosynthesis

Liping Bai' Rong Jiang' Junjie Shan® Lianhong Guo' Yang Zhang' Yuan Li'*

! Institute of Medicinal Biotechnology Chinese Academy of Medical Sciences & Peking Union Medical College Beijing 100050
China

2 Institute of Pharmacology and Toxicology The Academy of Military Medical Sciences Beijing 100850 China

Abstract Objective To study the effects of genes ste7-stel5 double disruption in biosynthesis of Ebosin. Methods The ste7
gene was disrupted with a double crossover via homologous recombination in the mutant strain Streptomyces sp. The 139 stel5
and the mutant strain Streptomyces sp.139  ste7 stel5” were identified by Southern blot. Gene complementation of the knock-
out mutant was done. Monosaccharide composition of the exopolysaccharides EPS15-7m EPS15-7¢ producing by Streptomyces
sp.139  ste7 stel5” and Streptomyces sp.139 pKC7-15¢ separately were analyzed by Gas Chromatography while their Mw
and the antagonist activity for IL-1R were determined comparing with Ebosin. Results The mutant strain Streptomyces sp.139

ste7 stel5”  and complementary strain Streptomyces sp.139 pKC7-15¢  were constructed respectively. The analysis results
showed that both of fucose and glucose decreased remarkably in EPS15-7m and its Mw and the antagonist activity for IL-1R were
much lower than Ebosin. The composition of fucose and glucose were recovered notablely in EPS15-7¢ compared with EPS15-
7m. Conclusion The genes ste7 and stel5 played essential roles in the synthesis process of sugar repeating unit during
biosynthesis of Ebosin. The activities of Ebosin new derivative produced by the mutant will be studied further.

Keywords ste7 gene stel5 gene gene double disruption  Streptomyces sp. 139 Ebosin new derivative
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