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Streptomyces sp. AVP053U2 is a marine bacterium isolated from Styela clava, a tunicate collected in Long Island Sound. Here,
we report a draft genome for this bacterium, which was found to contain a high capacity for secondary metabolite production
based on analysis and identification of numerous biosynthetic gene clusters.
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Actinomycetes from a variety of marine environments have
demonstrated a strong potential for the production of biolog-

ically relevant secondary metabolites. Strains from the Streptomy-
ces genus are known to be prolific producers of antibiotics and
other biologically relevant secondary metabolites (1), with many
of these molecules incorporating moieties derived from nonribo-
somal peptide synthetase (NRPS) and/or polyketide synthase
(PKS) biosynthetic gene clusters (2). The incorporation of terpe-
noid/isoprenoid moieties is far less common in actinomycetes (3).
Here, we report the genome sequence of a new strain of marine-
derived Streptomyces sp. AVP053U2 that contains a biosynthesis
gene cluster responsible for the production of teleocidin B, a hy-
brid isoprenoid compound related to teleocidin A1, a toxic tumor
promoter acting via PKC activation (4, 5). Streptomyces sp.
AVP053U2 was isolated from homogenate of Styela clava, a tuni-
cate collected from Avery Point, CT, USA (41°18=58.842�N,
72°3=38.682�W) in Long Island Sound.

Streptomyces sp. AVP053U2 was isolated and cultivated on
Difco ISP-4 agar incubated at room temperature until sporulation
occurred. DNA was extracted from these cultures using the Pro-
mega Wizard genomic DNA purification kit following the manu-
facturer’s protocol, quantified using a Qubit bioanalyzer, and
fragmented to 550 bp using a Covaris sonicator. The Illumina
TruSeq Nano DNA library preparation kit was used to attach
adapter sequences and size select, according to the manufacturer’s
protocol. Libraries were validated using an Agilent Bioanalyzer
high-sensitivity chip to calculate mean insert length. Libraries
were sequenced on the Illumina MiSeq using a v2 kit (2 � 250 bp)
to 153� coverage, assembled with the A5-miseq pipeline version
20140113 (6), checked for contamination with the Blobology
pipeline (7), and annotated with Prokka version 1.10 (8). Bidirec-
tional average nucleotide identity (ANI) between Streptomyces sp.
AVP053U2 and its closest related genome, Streptomyces sp. TP-
A0873 (NBRC 110035, accession no. BBNN00000000), was
99.68% (9).

The AVP053U2 genome assembly comprises 7,759,417 nucle-
otides in 183 scaffolds (N50, 137,942 bp; 71.9% G�C content).

Examination using antiSMASH version 3.0.4 (antibiotics and
Secondary Metabolite Analysis Shell) (10) identified 46 puta-
tive secondary metabolite biosynthetic gene clusters. Six shared
100% identity with previously reported clusters for teleocidin
B, isorenieratene, albaflavenone, antimycin, �-butyrolactone,
and ectoine biosynthesis. The remaining clusters included 11
NRPSs, seven type-1 PKSs; six terpene; three lantipeptide; two
NRPS/type-1 PKSs; two siderophores; one each of amgylccycl/
NRPS, type-1 PKS/transAT PKS/NRPS, terpene/type-2 PKS,
indole/NRPS, melanin, NRPS/lantipeptide, butyrolactone/
type-1 PKS, butyrolactone, nucleoside, ectoine, bacteriocin,
NRPS/ladderane-arylpolyene, and type-3 PKS; and two un-
identified clusters. Fewer than half of the annotated gene clus-
ters shared high homology to those from antiSMASH analysis
of Streptomyces sp. TP-A0873, with only 20 clusters shared be-
tween the two genomes.

This analysis indicates a strong potential for secondary metab-
olite production by Streptomyces sp. AVP053U2. While the
AVP053U2 genome includes a biosynthetic gene cluster with high
homology to the teleocidin B gene cluster, the AVP053U2 cluster
lacks the final methyltransferase necessary to convert teleocidin
A1 to teleocidin B (11). Analysis of AVP053U2 secondary metab-
olites may provide further insight into the production of teleoci-
din derivatives.

Accession number(s). This whole-genome shotgun project
has been deposited in DDBJ/ENA/GenBank under the accession
number LMTQ00000000. The version described in this paper is
the second version, LMTQ02000000.

ACKNOWLEDGMENTS

We thank Ann-Chee Cheng for initial isolation of the bacterium.

FUNDING INFORMATION
Funding for this research was provided by University of Connecticut
start-up funds (to M.J.B).

crossmark

Genome AnnouncementsSeptember/October 2016 Volume 4 Issue 5 e00874-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00874-16&domain=pdf&date_stamp=2016-10-13
http://genomea.asm.org


REFERENCES
1. Watve MG, Tickoo R, Jog MM, Bhole BD. 2001. How many antibiotics

are produced by the genus Streptomyces? Arch Microbiol 176:386 –390.
http://dx.doi.org/10.1007/s002030100345.

2. Kumar PA, Kumar MV, Ratul S, Kumar GJ, Pratap SB. 2015. Isolation,
abundance and phylogenetic affiliation of endophytic actinomycetes as-
sociated with medicinal plants and screening for their in vitro antimicro-
bial biosynthetic potential. Front Microbiol 6:273. http://dx.doi.org/
10.3389/fmicb.2015.00273.

3. Gallagher KA, Fenical W, Jensen P. 2010. Hybrid isoprenoid secondary
metabolite production in terrestrial and marine actinomycetes. Curr Opin
Biotechnol 21:794 – 800. http://dx.doi.org/10.1016/j.copbio.2010.09.010.

4. Cardellina JH, Marner FJ, Moore RE. 1979. Seaweed dermatitis: struc-
ture of lyngbyatoxin A. Science 204:193–195. http://dx.doi.org/10.1126/
science.107586.

5. Arcoleo JP, Weinstein IB. 1985. Activation of protein kinase C by tumor
promoting phorbol esters, teleocidin and aplysiatoxin in the absence of
added calcium. Carcinogenesis 6:213–217. http://dx.doi.org/10.1093/
carcin/6.2.213.

6. Coil D, Jospin G, Darling AE. 2015. A5-miseq: an updated pipeline to

assemble microbial genomes from Illumina MiSeq data. Bioinformatics
31:587–589. http://dx.doi.org/10.1093/bioinformatics/btu661.

7. Kumar S, Jones M, Koutsovoulos G, Clarke M.Blaxter M. 2013. Blobology:
exploring raw genome data for contaminants, symbionts and parasites using
taxon-annotated GC-coverage plots. Front Genet 4:237. http://
dx.doi.org/10.3389/fgene.2013.00237.

8. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioinfor-
matics 30:2068–2069. http://dx.doi.org/10.1093/bioinformatics/btu153.

9. Goris J, Konstantinidis KT, Klappenbach JA, Coenye T, Vandamme P,
Tiedje JM. 2007. DNA-DNA hybridization values and their relationship
to whole-genome sequence similarities. Int J Syst Evol Microbiol 57:
81–91. http://dx.doi.org/10.1099/ijs.0.64483-0.

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. http://dx.doi.org/10.1093/nar/gkv437.

11. Awakawa T, Zhang L, Wakimoto T, Hoshino S, Mori T, Ito T, Ishikawa
J, Tanner ME. Abe I. 2014. A methyltransferase initiates terpene cycliza-
tion in teleocidin B biosynthesis. J Am Chem Soc 136:9910 –9913. http://
dx.doi.org/10.1021/ja505224r.

deMayo et al.

Genome Announcements2 genomea.asm.org September/October 2016 Volume 4 Issue 5 e00874-16

http://genomea.asm.org

	Draft Genome Sequence of Streptomyces sp. AVP053U2 Isolated from Styela clava, a Tunicate Collected in Long Island Sound
	Accession number(s). 
	ACKNOWLEDGMENTS

	REFERENCES

