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2 3- -3- B M 199
100 : ” 1.3.2 A226 DNA
68 Hopwood 2
1.3.3 A226
KR6 Yamamoto B Summers "
M Saccharopolyspora erythraea 1.3.4 pWHM2201
M 1 PCR
-3- -3- - B KR6
/ 15 5937bp ~ 7743bp  8275bp ~ 9593bp
1 GenBank Accession No. X56107
PCR 1 2
1.1 1 13- 2 5-
23bp PCR DNA
! KR 4 Pro-Ala-Gly-
Table 1 Strains and plasmids used in this study
Pro AT CC
Strains and plasmids | Source & characteristics
Strains Apa 1 Met Pro
S . erythraea A226 | A gift from Prof. WANG Y G producing erythromycin 1 5'- EcoRI Bgl Il
S . erythraea 71-718 | This study 2 3. Hindlll Pst |
E.coli ET 12567 | A gift from Prof. WANG Y G ° 3
E . coli DH5a Kept in this laboratory '
B subtilis PUB110 |Kept in this laboratory sensitive to erythromycin. 2 A G
S . erythraea M1-M8 | This study EcoR 1 PCR

Plasmids

pWHM3 pCS5 A gift from Prof. WANG Y G !!
pUC-T Purchased from BioDev-Tech. Scienctific
& Technical Co. Ltd derived from pUC19
pUC2201 This study
pWHM2201 This study
1.2
LB Sambrook " TSB
Hopwood 2 PEG3350-T p
Yamamoto B R3M Summers
14
Thiostrepton Tsr  PEG3350  Sig-
ma Fluka K
AMRESCO PEG1000  MERCK-Schuchardt
TSB  DIFCO T4DNA
Biolab pfu DNA
Taq DNA MBI
DNA Expand Long Template PCR System
Roche DNA Marker D2 000
PCR
Promega
1.3
1.3.1
Sambrook 10 PCR Pro-
mega

1

5'-TAC GAATTC AGATCT CATGCGGCTCCTGGAGTCCGC
AGTGGACG

5'-CTCGAGGTCGCCGGTGGCCGGGCCCGCCGGCTCCCA
GCTCGACTCG

2

5’-CGAGTCGAGCTGGGAGCCGGCGGGCCCGGCCACCGG
CGACCTCGAG

5'-TTC AAGCTT CTGCAG TCATGAGTTCCCTCCGCCCAG
CCAG

PCR 1 2
1 2 1 2
KR6 DNA
3.2kb
2 PCR DNA Spl. DMSO

Spl 4 x 2. 5mmol/L ANTP 5.1 10 x pfu DNA
Spl 10pL 2.5pmol/L 2 x 10pL. pfu DNA
1pL 95°C 5min  94°C Imin 65°C Imin

72°C 2min x 30 72°C 7min 1 2

1 2 2.5puL 4 x 2.5mmol/L
dNTP 5p.L DNA SpL 10pL
2. 5pmol/L 1 2 2 x
10p:L DNA 0.75pL 95°C 5min

© 9461 2min 46576 dnmin 168 :dmine+ x 30,,68°C. Fminc,
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3 pUC2201

DH5a
4 pWHM2201
EcoR |
EcoR1  Hindlll
pWHM2201
pWHM2201

Hind 1

1.3.5

12
tsr

PCR DNA

pUC-T

DNA
pWHM3
DH5a
DH5a
ET12567

pUC2201

PCR

5'-CCT GAATTC ATGACTGAGTTGGACACCATCGCA
5'-TCTAAGCTT GGAAACGTTGAGAGACTCGGTCTG
355bp ~ 378bp

1081 ~ 1104bp EcoR1  Hindlll
DNA
768bp
S KR6
PCR
5'-AACGTCTTCCCGGCGGCACC 7080bp ~
7099bp
5'-GTCGAGGTAGGACCGGACCC 8830bp
~ 8849hp
KR6 1 770bp KR6
DNA 1 239bp PCR
KR6
1.3.6
PUBI110 LB
10pL 72h
37C 7h
1.3.7 50mL
TSB pH 9.0~9.5
1.3.8 3- -3- - B
M1
ZabsPec
2
2.1 pUC2201
A226 DNA
PCR ery KR6 DNA
46bp PCR

3.2kb pUC-T
500
ery 15
2.2 pWHM2201
pWHM3 "
EcoR1  Hindll  pUC2201
pWHM3 DH5«a
pWHM2201
pWHM2201
ET12567 pWHM2201
2.3 pWHM2201
A226
pWHM2201 30pg/mL Tsr  R3M
pWHM2201
Tsr 130
Tsr  R3M 18 Tsr
4
DNA tsr PCR
PCR 750bp  1000bp 1
pWHM2201
12
PCR
PCR
2.4 pWHM2201
ery
PKS eryA eryC Il
eryCIl eryB Il eryG > pWHM2201
KR6
pWHM2201
ery Tsr R3M
S . erythraea 71
30pg/mL Tsr  SmL TSB
A226 Tsr  TSB 30°C
72h 10pLL PUB110LB
PUB110
71 2
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KR6  PKS
bp 3- -3- -6- -
100 —
250 — B 3-deoxy-3-ox0-6-dEB DODEB 3
500 —
750 — KR6  PKS C-6
1000 —|
3- -3- - B
2000 —
3-deoxy-3-oxo-EB DOEB 4 KR6  PKS
C-6 C-5
3- -3- -5- -
B 3-deoxy-3-o0x0-5-desosamine-EB DODEB
Marker 71 72 73 74
3- -3- - B 3-
! Az PCR deoxy-3-oxo-EB DOEB 4 383.0ml/z
Fig.1 PCR identification of integrants Z1-74 DOEB-H,0 H* 401.0m/z DOEB H* 423.0
m/z  DOEB Na® 439.0m/z  DOEB K*
C-6
2 71
Fig.2 Inhibition test of B. subiilis by fermentation fluid of Z1
2.5 M S.erythraea M
71 R3M
R3M Marker M1 M2 M3 M4
172 Tsr - R3M 3 MI-M4  PCR
Tsr  R3M 88 Fig.3  Identification of recombinants M1-M4
R3M 8 S . erythraea
M1-M8
4 MI1-M4 DNA -
KR6 PCR 4 DNA 3
PCR 1.2kb 3
KR6
— M Mil- =
M8 N
2.6 M1 i
ML S0mL 400 (450
ZabsPec Fab M1 '
1 KR6 4 Ml
Fig.4 Mass S f f M1
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Construction of Saccharopolyspora erythraea M Synthesizing
a Novel Ketolide 3-deoxy-3-oxo-erythronolide B

ZHANG Bu-Chang' > ZHAO Zhi-Hu'  WANG Yi-Guang® MA Qing-Jun' "
Beijing Institute of Biotechnology Beijing 100850 China
2 School of Life Sciences Anhui University Hefei 230039 China
3 Institute of Medicinal Biotechnology CAMS Beijing 100050 China

Abstract Genetic engineering on macrolide antibiotics was a new field in recent years and more than 100 novel polyketides had
been produced until then. Using genomic DNA of S . erythraea A226 as a template about 3.2kb DNA fragment without KR6 do-
main was amplified by overlapping PCR technique and cloned into pWHM3 carrier which resulted in the construction of homolo-
gous recombinant plasmid pWHM2201 . Plasmid pWHM2201 was introduced into protoplasts of S. erythraea A226 by PEG-medi-
ated transformation and integrated into the gene locus for erythromycin biosynthesis. After integrants grew for two generations on
R3M media without Tsr they were protoplasted and grown on R3M plates. By PCR identification 8 mutants without KR6 domain
were selected out and named S. erythraea M 1-8 . With the identification of mass spectrometry it was proved that S . erythraea

M1 synthesized a novel ketolide compound 3-deoxy-3-oxo-erythronolide B.

Key words  Saccharopolyspora erythraea  3-deoxy-3-oxo-erythronolide B ketolide protoplast transformation homologous

recombination
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