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Nucleotide Sequence of 16S rRNA Gene from
Streptomyces melanosporofaciens 7489
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A region encoding the 16S tRNA was cloned by PCR from Streptomyces melanosporofaciens 7489
and sequenced by the chain-termination dideoxy sequencing method. A phylogenetic tree constructed by
sequence alignment of 24 Streptomyces species suggests that there is little evolutionary distance between

this strain and Streptomyces rimosus.

A comparative sequence study of small subunit
ribosomal RNAs (SSU rRNAs) is widely used to infer
accurate phylogenetic relationship of various strains with
high fidelity, because these molecules are highly con-
served during evolution and also contain large amounts
of information which can be practically used as an in-
dicator of phylogeny (6).

In the prevoius papers (4, 5), we isolated a strain, that
produces dibutyl phthalate, an inhibitor of DNA topo-
isomerase I, and identified as a Streptomyces melanos-
porofaciens 7489 via chemotaxonomical and numerical
analyses. In order to infer the phylogenetic relationships
of this strain to Streptomyces species, we have determined
the nucleotide sequence of 16S rDNA by the following
procedures.

For sequencing, the cells were cultured in LB liquid
medium for 24 h at 28°C. Genomic DNA was extracted
from 50 mg (wet weight) of cells and purified by re-
peated phenol treatment followed by RNase treatment (8).
Polymerase chain reaction was performed to amplify the
16S RNA coding region, using two oligonucleotide
primers, 5'-AGTTTGATCCTGGCTC-3' (position 10 to
25 relative to E. coli 16S tRNA) and 5'-AGAAAG-
GAGGTGATC-3' (position 1541 to 1525), and then the
PCR product with assumed size was cloned into pBlue-
script T vector. DNA sequencing reactions were per-
formed with Sequenase™ V. 2.0 kit by the dideoxy
chain termination method (9) using synthetic oligo-
nucleotides as primers: 5-CGCCCATTGTGCAATAT-3'
(complementary to positions 365 to 349), S~AAAGCCTGA-
TGCAGCGA-3' (same sequence as positions 366 to 382), 5
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GGGCITTCACATACCGA-3' (complementary to position
578 to 562), 5-GGGGCTTAACTCCGGGT-3' (same se-
quence as positions 579 to 595), 5-GGGGGCACCAC-
TCTCTG-3' (complementary to positions 995 to 979), 5-
TTGTGGTCGGTGTACAG-3' (same sequence as positions
996 to 1,012), 5-AGCTCATTGTACCGGCC-3' (com-
plementary to positions 1,230 to 1,214), 5'-GCGAAG-

AGTTTGATCC TGGCTCAGGA CGAACGCTGG AGGCGTGCTT AACACATGCA AGTCGAACGA 60
TGARCCEGTT TCGGCCEGEC ATTAGTGOCE AACSGGTGAG TAACACGTGS GCAATCTGCC 120
CTGCACTCTG GGACAAGCCC TGGAATCGGG GTCTAATACC GGATATGACA CGCTCCCGCA 180
TGEGATCTGT GTGCARAGCT CCGGCGETEC AGGATGAGCC CGCGBCCTAT CAGCTTETIC 240
GTGGBETGAT GGCCTACCAA GGCGACBACG GGTAGCCGEC CTGAGAGGGC GACCGGCCAC 300
ACTGGGACTG AGACACGGCC CAGACTCTAC GEGAGECAGC AGTGGGGAAT ATTGCACAAT 360
BGECEARAGC CTBATGCAGC GACGCCGCET GAGGGATGAC GSCITCGEET TETAAACCTC 420
TTTCAGCAGG GAAGAAGCGA GAGTGACSGT ACCTGCAGAA GAAGCGCCGG CTAACTACGT 480
GCCAGCAGCC GCGGTAATAC GTAGGGCGCA AGCGTIGICC GGAATTATTG GGCGTAAAGA 540
GCACGTAGEC GECTTGICEC GTCSGTATET GARAGCCCGE GGCTTAACTC CGSGICTGCA 600
TICGATACGG GCAGGCTAGA GTTCGGTAGG GGAGATCGGA ATTCCTGETS TAGCGGTGAA 660
ATGCGCAGAT ATCAGGAGGA ACACCGETGG CGAAGGCSGA TCICTGGECC GATACTGACG 720
CTGAGGAGCG AAAGCGTGEG GAGCGAACAG GATTAGATAC CCTGGTAGTC CACGCCGTAA 780
ACGTTGEGAA CTAGGTGIGE GCGACATTCC ACGTCGTCCG CGCCGCCAST AACGCATTAA 840
GTTCCCCECC TGGGGRGTAC GGCCGCAAGG CTAAAACTCA AAGGAATTGA CGGEGEICCG 900
CACMAAGCGEC GGAGCATGTG GCTTARTTCG ACGCAACGCG AAGAACCTTA CCAAGGCTTG 960
ACATACACCS GAAACATCCA GAGAGTGGTG CCCCCTTGTG GTCGSTGTAC AGGTGGIGCA 1,020
TEECTETCET CAGCTCGTET CGTGTGATET TGGGTTAAGT CCCECAACGA GUGCAACCCT 1,080
TETICTGTET TGCCAGCATG CCTTTCGGEG TGATGGGGAC TCACAGGAGA CTGCCGBGET 1,140
CARCTCGGAG GAAGGTGGGE ACGACETCAA GTCATCATSC CCCTTATGIC TTGBGCTGCA 1,200
CACGTGCTAC AATGGCCGGET ACAATGAGCT GCGAAGCCGT GAGGTGGAGC GAATCTCAAA 1,260
AGGCCGETCT CAGTICGGAT TGGBGTCTEC AACTCGACCC CATGAAGICG GAGTCGCTAG 1,320
TAATCGCAGA TCAGCATTGC TGCEGTGAAT ACGITCCCEE GCCTTETACA CACCGCCCET 1,380
CACGTCACGA AAGTCGGTAA CRCCCGAAGC CEGTEGCCCA ACCCITGIGE GOGGAGCCET 1,440
CGRAGETGGG ACTGGCGATT GGGACGAAGT CGTAACAAGE TAGCGTACCG GAAGGTECGS 1,500
CTGGATCACC TCCTT 1,515

Fig. 1. Nucleotide sequence of 16S rDNA from S. melanos-

porofaciens 7489,
The underlined sequences represents the primers used in PCR.
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Fig. 2. Phylogenetic tree of 24 Streptomyces species based
on the 16S rDNA sequence.

Each number indicates the percentage of bootstrap samplings, derived
from 100 samples, supporting the internal branches. The position of S.
melanosporofaciens 7489 is indicated by arrow.
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CCGTGAGGTGG-3' (same sequence as positions 1,231 to
1,247). As a result, 1,515 nucleotides of 168 tDNA se-
quence were determined (Fig. 1).

To construct a phylogenetic tree, the IDNA sequence
determined in this work was aligned using the CLUS-
TALW program (10) with those of 24 other strains
collected from data bases. Phylogeny was estimated
using Kimura's two parameter method (3) and Neighbor-
joining analysis (6), in which 100 bootstrap resamples
were made and used to produce the most probable phy-
logenetic tree by the SEQBOOT, DNADIST, NEIGH-
BOR, and CONSENSE programs with the PHYLIP 3.5¢
package (1, 2). All sites with gaps in any sequences were
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excluded for determination of evolutionary distances. S.
glaucescens was used as an outgroup for this analysis.
As shown in Fig. 2,-S. melanosporofaciens 7489 is closely
related with S. rimosus, and both strains form a group,
with a supporting probability of 78%, separate from other
strains.

REFERENCES

1. Pelsenstein, J. 1985. Confidence limits on phylogenies: an
approach using the bootstrap. Evolution 39: 783-751.

2. Felsenstein, J. 1993. Distributed by the author, Department
of Genetics, University of Washington, Seattle.

3. Kimura M. 1980. A simple method for estimating evo-
lutionary rates of base substitutions through comparative
studies of nucleotide sequences. J. Mol. Evol., 16: 111-120.

4. Lee,D. S.,S.C.Ha, S. Y. Lee, J. G. Kim, and S. D. Hong.
1996. DNA topoisomerase I inhibitor by Strepfomyces sp.
7489. J. Microbiol. Biotechnol. 24: 101-104.

5. Lee, D. S., S. C. Ha, W. C. Shin, T. H. Kim, H. J. Kim, Y.
H. Park, J. G. Kim, and S. D. Hong. 1995. Numerical iden-
tification of an actinomycetes strain producing an an-
titumor antibiotic with inhibitory activity against DNA to-
poisomerase L. J. Microbiol. Biotechnol. 23: 123-130.

6. Olsen, G. J., R. Overbeek, N. Larsen, T. L. Marsh, M. 1.
McCaughey, M. A. Maciukenas, W. M. Kuan, T. J. Macke,
Y. Xing, and C. R. Woese. 1992. The ribosomal database
project. Nucl. Acids Res. 20(supplement): 2199-2200.

7. Saitou, N. and M. Nei. 1987. The neighbor-joining method:
a new method for reconstructing phylogenetic trees. Mol.
Biol. Evol., 4: 406-425.

8. Sambrook, J., R. Maniatis, and E. F. Fritsch. 1989. Molec-
ular cloning: a laboratory manual. Cold Spring Harbor,
New York.

9. Sanger, F., S. Nicklen, and A. R. Coulson. 1977. DNA
sequencing with chain terminating inhibitors. Proc. Natl.
Acad. Sci. USA 74: 5463-5467.

10. Thompson, J. D., D. G. Higgins, and T. J. Gibson. 1994.
CLUSTALW: improving the sensitivity of progressive mul-
tiple alignment through sequence weighting, position-spec-
ific gap penalties and weight matrix choice. Nucleic Acids
Res. 22: 4673-4680.

(Received April 16, 1996)



