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Ampicillin - Amp PKS 1
Thiostrepton  thio Squibb & Sons GA PKS
T4DNA TaKaRa PKS 1 KS/AT
PEG-1000 Koch-light
1.1.4 Roche 1. KS specific 5" GCTCTAGAGCRATCTCRCCCTGCGARTG 3" R
DNA Geneclean Biol01"kit =G/A
DNA Qiagen 2. AT specific 5" GCTCTAGACGGTSAAGTCSAACATCGG 3" S =
1.2 G/C
1.2.1 DNA DNA 3.KS specific 5" GCTCTAGAGCTGYTCGTCGTCGCTGGTSGCG 3’
Y=C/T S=G/C
DNA 1 23 2 GA S. hygro-
13 scopicus 17997  DNA PCR
14 0.9kb 1.3kb
1.2.2 Southern 13 PKS 1
1.2.3 PKS 5 6 50%
13 PKS 1 2 36%
1.2.4 TLe 0.9kb S . hygroscopicus 17997
10 DNA
1.2.5 GA HPIC LC-10A | C18 BamHI Southern
80 20 ImL/min BamHI
304nm pUCIS 1
2 PKS I GA S . hygroscopicus
17997 6 PKS DNA
2.1 S. hygroscopicus 17997  PKS
BamHI
A S. hygroscopicus 17997 1
I PKS
GA
PKS
PKS I
1 PKS
Table 1 Blast result of the DNA sequence hybridized with the PKS gene probe in the cosmids
Cosmids Subcloned BamHI fragment Subcloned plasmids Blast result
pCGBK2 1.6kb pSCI124 PKS T-oleadomycin module 5 and 6
pCGBK 4 1.8kb pSC130 PKS I-oleadomycin module 5 and 6
pCGBK 6 2.5kb pSCI15 PKS I-pickromycin module 3 and 4
pCGBK 10 2.0kb pSC116 PKS I-pickromycin module 5 and 6
pCGBK 11 4.0kb pSC118 PKS I-erythromycin module 1 and 2
pCGBK 18 1.0kb pSCI123 PKS I-erythromycin module 3 and 4
2.2 Streptomyces hygroscopicus 17997 attP
KC515
GA tsr
GA attP DNA
S. hygroscopicus
17997 $C31 © hERFE I E YT ST TIR A %4838 Chtto:// journals. im. ac. cn
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MgSO,  YMG
10° ~ 10°/pgDNA
B 2.3
KC515 4.0kb
pSC123 pSCI15 pSC116 pSC124 pSC130
Mg " Ca’" ph258 S . hygro- BamHI BamHI
scopicus 17997 23 KC515
23 Mg* Ca’* S lividans 1326 R2YE
DBA S . lividans 1326 10’ /mL
Mg’ " Ca’* SGGP R2YE 28C 16h
MM Mg DNA
10mmol/L MgSO, BamHI 1
Mg v ph105 ph287 phl6 phl11  ph258
10mmol/L. MgSO, Mg’ 12 3 4 s 6 7
Mgr“ Cat
YMG 10mmol/L MgSO*
10°/pg DNA 30mmol/L
MgSO,
Mg2+ Ca2*
2 Mg"
Table 2 The effect of Mg’* concentration on transduction
efficiency in different culture media 1
Medium with  rnsduction i withour | ansduction Fig.1 Restriction analysis of recombinant phages DNA
1Ommol/L MO, efficiency/ M50, efficiency/
gDNA pgDNA 2.4
YMG 1x10° YMG 0
SGGP 1.7 % 107 SGGP 0
DBA 0 DBA 0 5
MM 1.7 x 107 MM 0
Synthetic medium V 0 Synthetic medium V 0 10° pfu/mL S. hygroscopicus
17997 10’ /mL 10mmol/L MgSO,
3 Ca* YMG 28C 16h
Table 3 The effect of Ca’* concentration on transduction 10pg/ml. 7.8d MM

efficiency in different culture media

10pg/mL thio  28°C 7~8d

Medium with Tr?fr.m{.iuctl(;n Medium without Tr?fIIIS(.iuctu;n
8mmol/L. Ca NO; , cteiency Ca NO; , etliciency;
prgDNA prgDNA S
YMG 1.7 % 107 YMG 0
! 1
SGGP 1.7 x 102 SGGP 0 hygroscopicus 17997
DBA 0 DBA 0
MM 17x10° MM 0 G287 G116 G258
Synthetic medium V 0 Synthetic medium V 0 DNA BamI
tsr G116 G258
S . hygroscopicus 17997 G287 DNA
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DNA pCGBK10
tsr S . hygroscopicus 17997 5 PKSI
S . hygroscopicus 17997 GA
GA Rf ~0.53
TLC
G116 TLC HPLC pCGBK10 3-
GA C18 5- AHBA
5.188 ~ 5.367min G116 pCGBA1  pCGBA17 S. livi-
2 G116 phll6 dans TK24
GA phl16 GA pSC116 BamHI2.0kb
BamHI2.0kb GA pCGBK10 GA
S . hygroscopicus 17997
DNA
4
300 1
2001 L 200 ~ 4kb DNA
-}
= 100 F100 »
g DNA
vy
0 ! . L —0
A 0 2 4 6 8 10 12 14
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Establishment of Gene Transduction System in Geldanamycin Producer
Streptomyces hygroscopicus 17997 and its Application
for Gene Disruption Experiment

GAO Hui-Ying WANG Yi-Guang®™ GAO Qun-Jie SHANG Guang-Dong SUN Gui-Zhi YANG Ying
Institute of Medicinal Biotechnology ~CAMS & PUMC  Beijing 100050 China

Abstract  Streptomyces hygroscopicus 17997 produces the antiviral and antitumor ansamycin antibiotic ~geldanamycin. Studies
on geldanamycin biosynthetic pathway will provide good tools for genetic manipulation of the antibiotic-producing strain to improve
the productivity or to facilitate making novel geldanamycin analogs. The structural similarities between geldanamycin and ansamy-
cins such as rifamycin or ansatrienin suggest that both geldanamycin and ansamycins has a closely related pathways of biosynthesis
and that biosynthetic system for geldanamycin is similar to the one of type I polyketide synthase  PKS enzyme system. To ex-
plore the possible PKS genes involved in geldanamycin biosynthesis the degenerate primers were designed according to the con-
served sequence of KS-AT region from erythromycin and oleandomycin type I PKS genes. Cosmids containing multiple PKS genes

pCGBK2 4 6 10 11 18 were obtained by hybridization with the PCR products which were amplified from S. hygroscopisus
17997 genomic DNA. The designed primers above were used for PCR. Development of a Streptomyces temperate phage ®C31-de-
rivative KC515 5™ transduction system was carried out for identification of cosmids containing the PKS gene related to biosyn-
thesis of geldanamycin.

Several factors mainly the Ca** and Mg+ concentrations in different culture media affecting the frequency of gene trans-
fection were optimized . Transfection efficiency could reach up to 10°/pug DNA on YMG medium supplemented with 10mmol/L
MgSO, . Reversely the transfection efficiency decreased when YMG medium was supplemented with 30mmol/L. MgSO, . Gene
transfection system based on the integration-defective phage KC515 had been established for S. hygroscopicus17997. Recombi-
nant phages phlll 258 287 116 105 were constructed by insertion of the homologous to PKS gene fragments into the
KC515 phage vector. Gene disruption experiments were performed by transduction of recombinant phages into S . hygroscopicus
17997 genome and disruption of geldanamycin production was observed as a result of homologous recombination between the
cloned insert in recombinant phage and the S. hygroscopicus 17997 genome by integration. Thiostrepton resistant transductants
were selected and integration event was analyzed by Southern hybridization. The fermentation broth extracts from five resistant
transductants were analyzed by TLC and HPLC. The results showed that only G16 mutant failed to produce geldanamycin. This
result showed that the integration of the insert DNA fragment in recombinant phage phl6 into the chromosome of S. hygroscopicus
disrupted the expression of the geldanamycin biosynthetic genes. The original cosmid pCGBK10 containing this cloned insert was
predicted to encode PKS genes in the geldanamycin biosynthesis. This study laid the foundation for cloning the PKS genes in-

volved in geldanamycin biosynthetic gene cluster from S. hygroscopicus 17997 .

Key words  Streptomyces hygroscopicus ~ gene disruption geldanamycin biosynthetic genes
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