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ABSTRACT We report the draft genome sequence of Streptomyces sp. M1013, a
strain isolated from the Medicago arborea rhizosphere in Izmir, Turkey. An average
nucleotide identity (ANI) analysis reveals that this strain belongs to the same species
as Streptomyces canus ATCC12647 and is closely related to Streptomyces ambofaciens
and Streptomyces coelicolor.

Streptomyces bacteria are well known for the wealth of specialized metabolites that
they produce (1), and mining sequenced Streptomyces genomes for genes typically

involved in specialized metabolism usually reveals the presence of 20 to 30 biosynthetic
gene clusters (BGCs) (2). When comparing the specialized metabolism of closely related
Streptomyces species, one can often find a set of BGCs common to all species, and
directing the biosynthesis of a “core specialized (secondary) metabolome” (3). In
addition to these common BGCs, each species possesses its own array of unique BGCs
not shared with the other strains (4), possibly reflecting the differences in their
ecological environment.

We are interested in comparing the specialized metabolome of species closely
related to Streptomyces ambofaciens (5, 6) and Streptomyces coelicolor A3(2) (7). We
report here the draft genome sequence of Streptomyces sp. M1013, a strain that
appeared to be closely related to these species, based on its 16S ribosomal DNA
sequence. Streptomyces sp. M1013 was isolated from a soil sample collected from the
Medicago arborea rhizosphere in Ege University Botanic Garden in Izmir, Turkey, in July
2005. A paired-end library of the whole genome was constructed and sequenced with
GA-IIx (Illumina), generating 52.7 million 38 bp reads that were assembled using Velvet
v1.2.10. A total of 43 scaffolds of � 1 kb were obtained. The total size of the assembly
was 8,448,284 bp, with a G�C content of 72.0% and a coverage of 224-fold. Coding
sequences were automatically predicted using the NCBI Prokaryotic Genome Annota-
tion Pipeline (8). A total of 7,374 protein-coding genes, 65 tRNA, and 18 rRNA genes (6
complete, 12 partial) were found.

The relatedness of Streptomyces sp. M1013 with S. ambofaciens and S. coelicolor was
assessed by calculating the average nucleotide identity (ANI) using the JSpeciesWS web
server (9). The ANI is 91.58% between Streptomyces sp. M1013 and S. coelicolor and
87.11% between Streptomyces sp. M1013 and S. ambofaciens (86.77% between S. coe-
licolor and S. ambofaciens), indicating that these strains belong to distinct but closely
related species. The ANI is 98.53% between M1013 and Streptomyces canus C509
(ATCC12647), indicating that these strains belong to the same species.

Prediction of BGC was carried out using antiSMASH 3.0 (10). A total of 30 BGCs were
predicted, including 3 nonribosomal peptide synthetase (NRPS) BGCs and 8 polyketide
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synthase (PKS) BGCs. BGCs common to the three species include the 2 BGCs directing
the biosynthesis of the 2 siderophores coelichelin and desferrioxamine, the 4 BGCs
directing the biosynthesis of the terpene derived albaflavenone, geosmin, isoreni-
eratene, and hopene, and the commonly conserved BGCs directing the biosynthesis of
melanin, ectoine, and grey spore pigment. In addition, 3 BGCs directing the biosyn-
thesis of putative bacteriocins and lantipeptide, and 2 BGCs containing genes encoding
NRPS-independent siderophore (NIS) enzymes are also conserved in the three species.

Accession number(s). This whole-genome shotgun project has been deposited in
DDBJ/ENA/GenBank under the accession no. MQUH00000000. The version described in
this paper is the first version, MQUH00000000.1.

ACKNOWLEDGMENTS
This work has benefited from the facilities and expertise of the high throughput

sequencing platform of I2BC.
This work was funded by the French National Research Agency (ANR MiGenIs

ANR-13-BSV6-0009).

REFERENCES
1. Bérdy J. 2005. Bioactive microbial metabolites. J Antibiot 58:1–26.

https://doi.org/10.1038/ja.2005.1.
2. Ziemert N, Alanjary M, Weber T. 2016. The evolution of genome mining

in microbes—a review. Nat Prod Rep 33:988 –1005. https://doi.org/10
.1039/c6np00025h.

3. Walsh CT, Fischbach MA. 2010. Natural products version 2.0: connecting
genes to molecules. J Am Chem Soc 132:2469 –2493. https://doi.org/10
.1021/ja909118a.

4. Seipke RF. 2015. Strain-level diversity of secondary metabolism in Strep-
tomyces albus. PLoS One 10:e0116457. https://doi.org/10.1371/journal
.pone.0116457.

5. Thibessard A, Haas D, Gerbaud C, Aigle B, Lautru S, Pernodet JL, Leblond
P. 2015. Complete genome sequence of Streptomyces ambofaciens ATCC
23877, the spiramycin producer. J Biotechnol 214:117–118. https://doi
.org/10.1016/j.jbiotec.2015.09.020.

6. Thibessard A, Leblond P. 2016. Complete genome sequence of Strepto-
myces ambofaciens DSM 40697, a paradigm for genome plasticity stud-
ies. Genome Announc 4(3):e00470-16. https://doi.org/10.1128/genomeA
.00470-16.

7. Bentley SD, Chater KF, Cerdeño-Tárraga AM, Challis GL, Thomson NR,

James KD, Harris DE, Quail MA, Kieser H, Harper D, Bateman A, Brown S,
Chandra G, Chen CW, Collins M, Cronin A, Fraser A, Goble A, Hidalgo J,
Hornsby T, Howarth S, Huang CH, Kieser T, Larke L, Murphy L, Oliver K,
O’Neil S, Rabbinowitsch E, Rajandream M-A, Rutherford K, Rutter S,
Seeger K, Saunders D, Sharp S, Squares R, Squares S, Taylor K, Warren T,
Wietzorrek A, Woodward J, Barrell BG, Parkhill J, Hopwood DA. 2002.
Complete genome sequence of the model actinomycete Streptomyces
coelicolor A3(2). Nature 417:141–147. https://doi.org/10.1038/417141a.

8. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Ciufo S, Li W. 2013.
Prokaryotic Genome Annotation Pipeline. The NCBI handbook, 2nd ed.
National Center for Biotechnology Information, Bethesda, MD.

9. Richter M, Rosselló-Móra R, Oliver Glöckner F, Peplies J. 2016.
JSpeciesWS: a web server for prokaryotic species circumscription based
on pairwise genome comparison. Bioinformatics 32:929 –931. https://doi
.org/10.1093/bioinformatics/btv681.

10. Weber T, Blin K, Duddela S, Krug D, Kim HU, Bruccoleri R, Lee SY,
Fischbach MA, Müller R, Wohlleben W, Breitling R, Takano E, Medema
MH. 2015. antiSMASH 3.0-a comprehensive resource for the genome
mining of biosynthetic gene clusters. Nucleic Acids Res 43:W237–W243.
https://doi.org/10.1093/nar/gkv437.

Haas et al.

Volume 5 Issue 29 e00643-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/MQUH00000000
https://doi.org/10.1038/ja.2005.1
https://doi.org/10.1039/c6np00025h
https://doi.org/10.1039/c6np00025h
https://doi.org/10.1021/ja909118a
https://doi.org/10.1021/ja909118a
https://doi.org/10.1371/journal.pone.0116457
https://doi.org/10.1371/journal.pone.0116457
https://doi.org/10.1016/j.jbiotec.2015.09.020
https://doi.org/10.1016/j.jbiotec.2015.09.020
https://doi.org/10.1128/genomeA.00470-16
https://doi.org/10.1128/genomeA.00470-16
https://doi.org/10.1038/417141a
https://doi.org/10.1093/bioinformatics/btv681
https://doi.org/10.1093/bioinformatics/btv681
https://doi.org/10.1093/nar/gkv437
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

