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Acylation Specificity of Midecamycin 3-O-acyltransferase
within Streptomyces spiramyceticus F21
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Abstract: Spiramycin and midecamycin are 16-membered macrolide antibiotics with very similar chemical structures. Spiramycin
has three components, namely spiramycin |, 11 and I11. Spiramycin Il and 111 are, respectively, the O-acetyl and propionyl derivatives
at Cz-hydroxyl group of spiramycin |. Midecamycin has four components, and the Cs-hydroxyl group of midecamycin is all
O-propionylated. The enzyme adding acyl group(s) at the Cs-hydroxyl group during the biosynthesis of spiramycin and midecamycin
is 3-O-acyltransferase. The 3-O-acyltransferases for spiramycin and midecamycin are also very similar, and presume to function
when exchanged. To explore whether the 3-O-acyltransferase for midecamycin biosynthesis hold still the character of selective and

Received: June 10, 2008; Accepted: September 17, 2008

Supported by: National High-tech R&D Program of China (863 Program) (No. 2006 AA02Z230).

Corresponding author: Linzhuan Wu. Tel: +86-10-63165283; E-mail: wulinzhuan@yahoo.com.cn
Yiguang Wang. Tel: +86-10-63038137; E-mail: wangyh456@yahoo.com.cn

[ 5% i AR WF 90 & S8 %11 (863 1 %) (No. 2006AA022230) % Bl



ThF A AR R 3-O-ISLHE B B /e IRE 25 R R 18 F21 h B ise AL e 2087

efficient propionylation for spiramycin | at its Cz-hydroxyl group, we inserted mdmB, the 3-O-acyltransferase gene from
Streptomyces mycarofaciens ATCC 21454 for midecamycin biosynthesis, into a mutant strain of S. spiramyceticus F21, in which the
3-O-acyltransferase gene for spiramycin biosynthesis, sspA, was deleted; and the mdmB was integrated exactly into the chromosomal
site where the sspA was deleted. We name this “hybrid” strain as SP-mdmB. HPLC analysis of the spiramycin produced by SP-mdmB
showed that spiramycin | was still the major component, although the relative proportions of both spiramycin Il and 11l increased
significantly. We thus conclude that MdmB from Streptomyces mycarofaciens ATCC 21454 for midecamyicn biosynthesis do not
hold the character of selective and efficient propionylation for spiramycin | within S. spiramyceticus F21, and this character is
possibly limited in Streptomyces mycarofaciens ATCC 21454 for midecamycin biosynthesis.
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Fig. 1 Chemical structure of spiramycin (left) and midecamycin (right)
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Table 1 Oligonucleotides used in this study

Oligonucleotides for recombinant plasmid construction Restriction site

Ly Upstream 1) 5'-TATATCTAGAGCGGCACGGGGTTGAACTCC-3' Xba |
Downstream 2) 5'-CGCGCATATGTGGATTCTCGCTCCTCTTTC-3' Nde |

mdmB Upstream ?3) 5'-TATACATATGCCGCCTCGTGTCGTCCGCC-3' Nde |
Downstream (4) 5'-CGCGAAGCTTTCAGGCGCGGGTGAGTTTCG-3’ Hind 111
L2’ Upstream (5) 5-AGTCAAGCTTGCGTGGCAGACCAGACCGCT-3' Hind 111
Downstream (6) 5'-GCGCGAATTCTGCACGACGTGCACAGCAAC-3’ EcoR |

Oligonucleotides for PCR screening of SP-mdmB mutants
L1 Upstream (1) 5'-TATATCTAGAGCGGCACGGGGTTGAACTCC-3’ Xbal
L2’ Downstream (6) 5'-GCGCGAATTCTGCACGACGTGCACAGCAAC-3' EcoR |

Oligonucleotides for PCR identification of SP-mdmB mutants

mdmB-170up @) 5'-TCCTGCTCAGCGGTTTTGTTC-3'
mdmB-412down 8) 5'-GAACCCGGCGATAATCGTGGGT-3’
SP-AT-up 9) 5'-CTCGCCTATCGTCATCTGGC-3'
SP-AT-down (10) 5'-GAACCCACTTCGCCAACTAC-3'
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Fig. 2 Construction of recombinant plasmid pKCL1-3 for
the SP-mdmB
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Fig. 3 Schematic representation of oligonucleotides for recombinant plasmid construction, PCR screening and identification
of SP-mdmB mutants
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Fig. 4 PCR screening and identification of SP-mdmB
mutants
(Left) PCR screening of SP-mdmB mutants with primer pair 1/6;
1: L3-O-ATA as negative control; 2, 3: SP-mdmB mutants;

M: DNA marker 111

(Right) PCR identification of two SP-mdmB mutants with primer

pairs 7/8 (lane 1,2), 7/9 (lane 3,4) and 8/10 (lane 5,6);

M: DNA marker I11
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Fig.5 HPLC of SP produced by S. spiramyceticus F21 (A), L3-O-ATA, the sspA-deleted mutant of S. spiramyceticus F21(B),

and SP-mdmB mutants (C & D)
a=SPI; b=SPII; c=SPIlI

%2 SPPEHEBEIEMK. L3-O-ATA L#kF1 SP-mdmB T4k HY SP 4H 4> tL 4l
Table 2 Relative proportions of SPI, SPII and SPIII produced by S. spiramyceticus F21, L3-O-ATA and SP-mdmB

SP component

Relative percentages (%)
S. spiramyceticus F21 L3-0-ATA SP-mdmB (17) SP-mdmB(2%)
SPI 8 72 51 61
SPII 68 18 38 30
SPIII 25 10 11 9

SP Ay Z R A =L, B A mg SP A4

Streptomyces spi
Syl 2E R B, EONRY SP TR
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