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plJ773
1.4 HPLC
pHL127 ImL 4mL
pSET152 30min HPLC
1.1.3 Taq C18 4.6mm 300mm
pyrobest  pMD-18T TaKaRa T4 85:15 1.0mL/min
DNA Promega DNA 245nm °
DIG DNA 5
Roche Sigma
1.1.4 LB 2.1 adpA
YMS © TTA
YEME " *
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30pg/mL 25pg/mL 4 aveA 1-4
25pg/mL. YMS oleandrose
10/ ml 30pg/ml. 25pg/ml, 18 18
1.2 DNA 1 aveA3 2044
14 aveR 464 TTA
DNA bldA,
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1.3 PCR bldA,
MA-4680 2.2 bldA,
PCR targeting 2 F1 5'-GGC 2.2.1 bldA,
GCTACCCGCCCAAGGTGGTGCACGCACTCGTCCTGATG NRRLS165 bldA,
TAGGCTGGAGCTGCTTC-3'  F2  5'-GGTCCGGTCGG bldA,
CGAGGGGAGTGCTGGTCACGGGAGGGTGATICCOGGG.  3ggg), 1370bp Bami 1
ATCCCTCCACE-3' > BamH | 5345bp  bldA,
bldA, 3’
pli773 NRRI8165  DNA BamH |
plI773 5 ~ 6kb DNA
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2min 25 2 F3 5'- 30
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ATGAAGCCGAT-3’ bldA, F3 14 PCR 11
PCR bldA,
95°C 45s 60°C 50s 72°C 150s 25 DNA PCR
F5 5'-GCGCACAACGCCAGCTGCTG-3' bldA, BamH 1 Hind Il
F6 5'-CTCCTGTCGGGACGGCGATG-3' bldA, Not T
PCR bldA,  pHL351  pHL351 bldA,

PCR 95°C 45s 60°C 50s 72°C 80s 25
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2.2.2 PCR targeting bldA, bldA,
pHL358 1 aac 3 IV + onT pHIL358
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pHI357  PCR bldA, 1.5kb DNA Bl |
pHI358  PCR 2.1kb Southern 3 F4
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Fig.1  Construction of the gene replacement plasmid pHL358 and
replacement of bldA, in NRRL8165.

2.3 bldA,

pHL358 bldA, DNA

NRRISI6S  bldA,

1 2 3 4 5

REIOIEE . - ' ._:_4134 i
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Fig.2  Southern blot confirmation of the recombinant strains. 1.S.
avermitilis NRRL8165 2.TWI1l1 3.TW10 1# 4.TWI10 4%
5.TWI10 6% .
2.4 bldA,
NRRL8165 DNA
F5 Fo6 PCR 801bp bldA,
pMD-18T pHL360 BamH |
Pst 1 pHL360 bldA, pHL127
BamH I Pst | bldA,
pHL362 pHL362 ET12567
pUZ8002 TW10
YMS
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Fig.3  Phenotype of NRRL8165 TWIO and TW13.1.NRRL8165
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Fig.4 HPLC analysis of Streptomyces avermitilis NRRL8165 A  and
bldA,, gene replacement strain TW10 B .
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Cloning of bldA, and the effect on morphological differentiation and avermectins
production in Streptomyces avermitilis NRRL8165

TAO Wei-xin' WU Jing' DENG Zi-xin® TAO Mei-feng'*
! State Key Laboratory of Agricultural Microbiology —Huazhong Agricultural University Wuhan 430070 China
2 Laboratory of Microbial Metabolism ~ Shanghai Jiao Tong University ~Shanghai 200030 ~ China

Abstract bldA encodes the only tRNA that efficiently translates the rare UUA leucine codon in Streptomyces coelicolor . bldA
inactivation leaded to defection in morphological development and production of two of four known antibiotics in S. coelicolor. A
bldA homologue termed bldA, has been identified in the sequenced genome of Streptomyces avermitilis MA4680. To investigate

the function of bldA, genomic DNA of S. avermitilis NRRI8165 was digested with BamH I and the 5 ~ 6kb was fractioned
and ligated with the BamH I digested E . coli plasmid vector pIJ4642 to yield a sub-library. A clone containing bldA, and its
flanking sequence was obtained by screening from this genome sub-library. pHI358 a bldA, replacement plasmid was

constructed using the ARED mediated PCR-targeting technique and conjugated into S. avermitilis NRRI8165. Three bldA-
disruption mutant strains named TW10 were obtained which showed a bald phenotype indicating that bldA, controlled the
morphological differentiation of S. avermitilis. HPLC analysis of the TW10 fermentation culture showed that TW10 did not
synthesize avermectins anymore suggesting that the synthesis of avermectins were dominated by bldA, . There are TTA codons

within aveA3 and aveR of the avermectin biosynthesis gene cluster suggesting that the translation of the two genes may depend

on bldA, which were consistent with the experimental results.
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