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Streptomyces sp. TP-A0873, isolated from deep-sea water, produces three different classes of secondary metabolites: antimycin,
bohemamine, and alkylated butenolides. In order to assess the biosynthetic potential of this strain, draft genome sequencing was
carried out. The genome contained at least 14 gene clusters for polyketide synthase (PKS) and nonribosomal peptide synthetase
(NRPS).
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Marine actinomycetes are promising sources of novel bioac-
tive compounds with high chemical and biological diversity

(1–3). In our screening program for bioactive secondary metabo-
lites from marine-derived actinomycetes, Streptomyces sp. TP-
A0873 collected from deep-sea water in Toyama Bay, Japan, was
found to produce antimycins, bohemamins, and alkylated
butenolides (4). To assess the capacity of this strain in secondary
metabolism, we carried out whole-genome shotgun sequencing of
strain TP-A0873 and analyzed the polyketide synthase (PKS) and
nonribosomal peptide synthetase (NRPS) gene clusters in the ge-
nome.

Streptomyces sp. TP-A0873 was deposited at the NBRC culture
collection with the registration number of NBRC 110035. The
whole genome of strain TP-A0873 monoisolate was read by using
a combined strategy of shotgun sequencing with GS FLX�
(Roche) (48-Mb sequences, 6-fold coverage) and paired-end se-
quencing with HiSeq1000 (Illumina) (678 Mb, 90-fold coverage).
These reads were assembled using Newbler v2.6 software, and
subsequently finished using GenoFinisher software (5), which led
to a final assembly of 89 scaffold sequences of �500 bp each. The
total size of the assembly was 7,508,934 bp, with a G�C content of
71.7%. Coding sequences were predicted by Prodigal (6). PKS and
NRPS gene clusters were identified in the same manner as previ-
ously described (7). The genome contained at least three type I
PKS, three type II PKS, four NRPS, and four hybrid PKS/NRPS
gene clusters. One of the type I PKS gene clusters was partial and
fragmented into nine scaffolds/contigs but was characterized as a
homolog of an fsc cluster responsible for the production of poly-
ene macrolide (8). The type II PKS gene cluster in scaffold02 was
predicted as a biosynthetic gene cluster for cosmomycin-like aro-
matic compounds. Scaffold23 encoded two type II PKS gene clus-
ters, one of which is likely responsible for spore pigment synthesis.
The hybrid PKS/NRPS gene cluster in scaffold05 including orf119
(antC) and orf118 (antD) was characterized as a gene cluster for
antimycin biosynthesis (9). Another hybrid PKS/NRPS gene clus-
ter in scaffold01 was similar to the lnm cluster (10, 11) but the

domain organization was not completely identical, suggesting the
possibility of production of new leinamycin derivatives. At pres-
ent, biosynthetic gene clusters for bohemamine and butenolides
have not been identified.

The genome sequence data of strain TP-A0873 suggested its
high potential in secondary metabolism and gave important in-
formation for the discovery of new bioactive compounds. Further
detailed inspection of the genomic data may disclose the biosyn-
thetic genes for bohemamine, a unique alkaloid for which the
biosynthesis mechanisms remain unknown.

Nucleotide sequence accession numbers. This whole-genome
sequence has been deposited in DDBJ/ENA/GenBank under the
accession no. BBNN00000000. The version described in this paper
is the first version, BBNN01000000.
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