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! 100850
2 230039
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PCR
26bp +27bp  500bp + 576bp 1908bp + 1749bp
pWHM3 pWHMI1113 pWHMI1116  pWHM1119 PEG
A226 3 30 69 pWHMI113
pWHMI116 2% pWHMI1119 19%
pWHMI116  pWHMI1119
500bp + 576bp
Q789 A 1000-3061 2003 01-0013-06
DNA }
PCR
Lau ! Streptococcus
1
64
Saccharopolyspora eryth- 1.1 1
raea 1.2
: LB Sambrook * TSB TE
Hopwood 7 PEG3350-T
P Yamamoto * R3M
Polyketide synthase Summers ’
PKS module M do- K Amresco
main DNA Thiostrepton Thio PEG3350  Sigma
Fluka TSB Difeo
T4 DNA Biolab pfu
DNA DNA Taq DNA
PCR MBI DNA Marker DL.2000
DNA PKS PCR
GC 70% PCR GC Promega DNA PCR
2002-07-24 2002-10-14
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1
Table 1 Strains and plasmids used in this study

Strains and plasmids Source & characteristics

Strains

S. erytharea A226 A gift from Prof. WANG Y G producing

erythromycin

E. coli DH 5a Kept in this laboratory *
E. coliET12567 A gift from Prof. WANG Y G 3
S. erytharealll6 This study
S. erythareal116M This study
S. erytharealll9 This study
S. erythareal 119M This study
Plasmids
pGEM-T Purchased from Promega
pUC-mT Purchased from Sangon Shanghai
pWHM3 pCS5 A gift from Prof. WANG Y G ©
pUCI113 This study
pUCI116 This study
pGEM-1119 This study
pWHMI1113 This study
pWHMI1116 This study
pWHMI119 This study
1.3
1.3.1
Sambrook ¢ PCR Pro-
mega
1.3.2 DNA
Hopwood 7
1.3.3 PCR 3
1.3.4 A226
10
1.3.5
1 pWHMI1113
11 NADPH SRR
DNA 18478-18486
KR6
5.3 27 26

F1  5'-GCGGGGTGGAGGACCTGGTGCT-
GGTCGGCGTCGACGCTCCCGCCGCGGLCGA
F2  5'-CGGCCGCGGCGGGAGCGTCGAC-

GCCGACCAGCACCAGGTCCTCCACCCCGCA

DNA  3'-
A
PCR
2 pWHM1116
11 5'-  3-
500bp  576bp
Sl 5'-CGGCGGCCCTGCGGGAGGTGCCGG
S2  5'-AGCCGACCGCGAAGGCCTCCCAG-
TC
FI. 2 F2 SI
DNA pfu DNA
Promega PCR
PCR ST S2
PCR Roche
Extend Long Template PCR KR6 NAD-
PH 1076bp ~ DNA
3 pWHM1119 11
5= 3- 1908bp
1749bp
T1 5'-TACGAATTCAGATCTC ATGCGGCTC-
CTGGAGTCCGCAGTGGACG
Eco R Ndel
T2 5'-TTCAAGCTTCTGCAGTCATGAGTTC-
CCTCCGCCCAGCCAG
Hind . Sal 1
F1. T2 F2 T
DNA pfu DNA
Promega PCR
PCR TT T2
Roche Extend
Long Template PCR KR6 NADPH
3657bp  DNA
1.3.6 12
1.3.7
12
1.3.8 12
2
2.1 pWHM1113
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E . coli DH5a pUC1113
pUCI113
1 EcoRI Hind 1l
pUCI113 pWHM3
E . coli ET12567
pWHM1113

100 110 120 130 144 150 160
‘CCAGGTCTGCGGGGTGGAGGACCTGGTGCTGGTCGGCGTCGACGCTCCCGCCGCGGCCGAAGAC

1 puCI13 106bp-158bp
Fig.1 Sequencing of the cloned fragment in pUC1113
2.2 pWHM1116
F1 S22 F2 S
DNA pfu DNA
Promega PCR
PCR S1 S2
PCR Roche
Extend Long Template PCR KR6 NAD-
PH 1076bp ~ DNA
2
PCR pUC-mT
E . coli DH 5a pUC1116
Eco RT  Hind Il pUCI116
pWHM3 E . coliET12567
pWHM1116
2.3 pWHM1119
F1. T2 F2 TI
DNA pfu DNA
3 A Promega
PCR PCR T T2
Roche
Extend Long Template PCR KR6
NADPH 3657bp  DNA
PCR pGEM-T E.
coli DH 5a pGEM1119 EcoR 1
Hindlll pGEM1119 3B
pWHMS3

E . coli ET12567
pWHMI119

bp

2000—

1000—
750—

500—

250—
100—

A

2 pUCI116 PCR
Fig.2 PCR amplification of the homologous fragment in pUC1116
A. PCR amplification of upstream and downstream fragments of the mutant

locus in pUC1116 B. Overlap PCR amplification of homologous fragment
in pUCI116

3 pGEM1119 PCR
Fig.3  Homologous fragment PCR amplification A and
Double-enzyme-cut identification B of pGEM1119
A. Upstream lane 2 and downstream lane 3 fragments of the mutant
locus in pGEM1119 B. Enzymatic products of pGEM1119 by Hind III
and EcoR 1
2.4 A226
ImL

50 mL TSB

A226
30°C 48h
pWHM1113 pWHMI1116
pWHMI119 50 ~ 100pg/mL 9 R3M
40h Thio
Thio 25pg/mL
72h 2

2.5
pWHM3
6
Thio Thio R3M
pWHMI113 pWHMI1116
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16
200 100 25pg/mL Thio R3M 1908bp + 1749bp
Thio
3 2.6
2 2.6.1 PCR Thio pWHM3
Table 2 Effect on transformation with various lengths
of homologous sequences DNA Thio
pWHMIII3  pWHMI116 PWHMI1119 pWHM3
Plates .
26bp +27bp  500bp + 576bp  1908bp + 1749bp 7 Thio isr
1 35 83 138 5'-CCT GAATTC ATGACTGAGTTGGACAC-
2 31 95 174 CATCGCA EcoR 1
3 37 » 184 5'-TCTAAGCTTGGAAACGTTGAGAACTC-
4 39 85 244 .
GGTCTG Hind 111
5 31 75 151
6 40 88 211 DNA 768bp
7 25 82 235 pWHM1116 ~ pWHMI1119
8 31 61 149 Spg/mL Thio  TSB 30°C
o » 46 219 48h DNA DNA
Average values 29.4 69 170.5
il Taq tsr PCR 4
3 768bp PCR 4
Table 3 Effect on chromosomic integration with pWHMI116 pWHMITI9
various lengths of homologous sequences pWHMI116 pWHM1119
Plasmids pWHMI113  pWHMI116  pWHMI1119 1116 S. erythraea 1116
Lengths of homologous 26hp + 27bp 500bp + 576bp 1908bp + 1749hp 1119 S. erythraea 1119
fragments 1 2 3 4 5
Number of colonies picked up 150 200 100 bp
Number of Thio" colonies 0 4 19
Percentage of homologous in- 0 2% 19%
tegration
3
26bp + 27bp
4 PCR
Vara © Fig.4 PCR identification of integrants
1.DNA marker 2 3.S.erythraea 1116 4 5.S. erythraea 1119
2.6.2
1116 1119
Spg/mL Thio  TSB 30°C 72h
Thio LB
10pL
37°C 7h
3 500bp + 1116 1119

576bp
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coli 7" Streptococci ' Ash-
2.7 bya gossypii *
PCR
30 ~ 50bp
Thio Thio DNA
DNA
Cre
Red
Cre-loxP loxP
1116 1119 Thio Red FRT
R3M 3 FLP recognition target
R3M 75 141
Thio  R3M PKS loxP FRT
Thio  R3M 30C 72h FLP recognition target
1116 75
Thio
1119 141
73 Thio
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Study on Relationship Between Length of Homologous Sequences and
Chromosomic Recombination Rate in Saccharopolyspora erythraea

ZHANG Bu-Chang' > ZHAO Zhi-Hu' WANG Yi-Guang’® YU Xiu-Qin'  LIU Chuan-Xuan' 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 In order to study the relationship between lengths of homologous fragments and chromsomic recombination rate in Sac-
charopolyspora erythraea  three homologous sequences with mutant loci and different flanking sequences — 26bp + 27bp
500bp + 576bp and 1908bp + 1749bp  were synthesized by chemical reaction or PCR amplification and cloned into pWHM3
to construct homologous recombination plasmids pWHMI1113 pWHMI116 and pWHMI1119. When the plasmids were trans-
formed into protoplast of Saccharopolyspora erythraea A226 under PEG mediated on an average 30 69 and 170 transformants
grew on each plate for the three plasmids respectively but chromosomic integration frequency were 0 2% and 19% among cor-
responding transformants. Both pWHMI1116 and pWHMI1119 could take double crossover recombination and exchange the mu-
tant loci in the chromosome. It was concluded that when the flanking sequences were equal or more than 500bp + 576bp  they

could take effective single and double recombination with Saccharopolyspora erythraea chromosome .

Key words Saccharopolyspora erythraea  chromosomic homologous recombination —erythromycin
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