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Draft Genome Sequence of Marine Bacterium Streptomyces sp. Strain
CNQ431, a Producer of the Cytokine Inhibitor Splenocin
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Currently, corticosteroids are the most potent anti-inflammatory drugs on the market. Here, we announce the draft genome se-
quence of the marine-derived Streptomyces sp. strain CNQ431, which produces cytokine inhibitors, termed splenocins, which
display potent suppression of cytokine production at a comparable level to that of corticosteroids. The genome is approximately

498,750 bp with 72.03% G+ C content.
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ith the increasing rate of morbidity and mortality caused by

chronic obstructive respiratory disorders, such as asthma,
these diseases rank as the fourth leading causes of death worldwide
(1). In the pathogenesis of chronic asthma, one of the early cellular
events is the stimulation of Ty2 lymphocytes by antigen-
presenting cells (APCs), which can secrete a number of cytokines,
eventually leading to the asthmatic phenotype (2, 3). Therefore,
the compounds that suppress the production of multiple T};2 cy-
tokines might possess therapeutic potential for the treatment
of asthma (4, 5). However, there have been few novel anti-
inflammatory drug classes developed to treat chronic asthma
other than the corticosteroids (6). Later, by focusing more on the
marine microbial secondary metabolites, Fenical and Jensen (7)
discovered that splenocins from this strain have immunosuppres-
sive effects on both the APCs and T2 cells, causing a potent
inhibition of cytokine production.

Streptomyces sp. strain CNQ431 was isolated from oceanic bot-
tom sediments off the coast of the Scripps Institution of Ocean-
ography in La Jolla, CA (8). The genome was sequenced using
Ilumina technology, with an average sequencing coverage of ap-
proximately 110X. The results of the genome sequence were as-
sembled in a paired-end (PE) DNA library and a mate-pair (MP)
DNA library using the TruSeq DNA sample prep kit-set A and
TruSeq PE cluster kit, I[llumina automatic sequencing system, and
the software Velvet 1.2.03 (9, 10). The draft genomic DNA se-
quences of the PE and MP DNA libraries were 12,046,184 and
4,258,782 total bases with 100-bp sequencing length, respectively.
The assembly results of the genomic sequences using the Velvet
1.2.03 software showed that it is composed of 295 contigs with
7,037,644 bp and 32 scaffolds with 7,077,925 bp, which both have
about 72% G+C content. Next, autoannotation was performed
using the software Glimmer with the contigs mentioned above, as
well as sequence alignment with NCBI, yielding 6,197 predicted
genes, of which 4,837 genes have definite biological function, 37
tRNAs, and 2 rRNAs.

As anticipated based on its 16S rRNA-based phylogeny, the
available genes in CNQ431 are most similar to the organism clas-

January/February 2015 Volume 3 Issue 1 e01383-14

Genome Announcements

sification of Streptomyces sp. strain S4. By using the KEGG re-
source for deciphering the genome to illustrate the function of
genes and by using the CDD database to make COG function
classifications (11), we announce that 2,054 open reading frames
(ORFs) have KEGG orthologs, 4,140 ORFs have COG categories,
and all the homologous proteins that were used to match these
functional genes derive from 153 species, with the strain Strepto-
myces albus J1074 having the highest ratio rank (12).

The announcement of the draft genome sequence of Strepto-
myces sp. CNQ431 will provide a comprehensive understanding
and further investigation of this genus; we hope to find the specific
biological functional genes that act as anti-inflammatory agents
and play a pivotal part in the suppression of cytokine production
by APCs and T cells and that are beneficial to the treatment of
chronic asthma disease.

Nucleotide sequence accession number. The whole-genome
sequence of the Streptomyces sp. CNQ431 strain has been
deposited in the GenBank database under the accession no.
JTCKO00000000.

ACKNOWLEDGMENTS

This work was supported by the National Natural Science Foundation of
China (grants 31322002 and 31270119) and the China Postdoctoral Sci-
ence Foundation (grant 2014M560620).

We thank William Fenical at the Scripps Research Institute for provi-
sion of the strain Streptomyces sp. CNQ431.

REFERENCES

1. Papaiwannou A, Zarogoulidis P, Porpodis K, Spyratos D, Kioumis I,
Pitsiou G, Pataka A, Tsakiridis K, Arikas S, Mpakas A, Tsiouda T,
Katsikogiannis N, Kougioumtzi I, Machairiotis N, Siminelakis S, Ko-
lettas A, Kessis G, Beleveslis T, Zarogoulidis K. 2014. Asthma-chronic
obstructive pulmonary disease overlap syndrome (ACOS): current litera-
ture review. J Thorac Dis 6(Suppl 1):5S146-S151. http://dx.doi.org/
10.3978/j.issn.2072-1439.2014.03.04.

2. Itano AA, Jenkins MK. 2003. Antigen presentation to naive CD4 T cells in
the lymph node. Nat Immunol 4:733-739. http://dx.doi.org/10.1038/
nivs7.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01383-14&domain=pdf&date_stamp=2015-1-22
http://genomea.asm.org

2 genomea.asm.org

Yu et al.

. Greenfeder S, Umland SP, Cuss FM, Chapman RW, Egan RW. 2001.
Th2 cytokines and asthma. The role of interleukin-5 in allergic eosino-
philic disease. Respir Res 2:71-79. http://dx.doi.org/10.1186/rr41.

. Wills-Karp M, Chiaramonte M. 2003. Interleukin-13 in asthma. Curr
Opin Pulm Med 9:21-27. http://dx.doi.org/10.1097/00063198
-200301000-00004.

. Barnes PJ. 2004. New drugs for asthma. Nat Rev Drug Discov 3:831-844.
http://dx.doi.org/10.1038/nrd1524.

. Salvi SS, Krishna MT, Sampson AP, Holgate ST. 2001. The anti-
inflammatory effects of leukotriene modifying drugs and their use in asthma.
Chest 119:1533-1546. http://dx.doi.org/10.1378/chest.119.5.1533.

. Fenical W, Jensen PR. 2006. Developing a new resource for drug
discovery: marine actinomycete bacteria. Nat Chem Biol 2:666-673.
http://dx.doi.org/10.1038/nchembio841.

. Strangman WK, Kwon HC, Broide D, Jensen PR, Fenical W. 2009.

Genome Announcements

Potent inhibitors of pro-inflammatory cytokine production produced by
a marine-derived bacterium. ] Med Chem 23:2317-2327.

. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read

assembly using de Bruijn graphs. Genome Res 18:821-829. http://
dx.doi.org/10.1101/gr.074492.107.

. Cui G, Li P, Liu G, Tang H, Lin K, Luo Q, Liu S, Xu P, Liu Y. 2014.

Genome sequence of Martelella sp. strain AD-3, a moderately halophilic
polycyclic aromatic hydrocarbon-degrading bacterium. Genome An-
nounc 2(1):e01189-13. http://dx.doi.org/10.1128/genomeA.01189-13.

. Kanehisa M, Goto S. 2000. KEGG: Kyoto Encyclopedia of Genes and

Genomes. Nucleic Acids Res 28:27-30. http://dx.doi.org/10.1093/nar/
28.1.27.

. Zaburannyi N, Rabyk M, Ostash B, Fedorenko V, Luzhetskyy A. 2014.

Insights into naturally minimised Streptomyces albus J1074 genome. BMC
Genomics 15:. http://dx.doi.org/10.1186/1471-2164-15-97.

January/February 2015 Volume 3 Issue 1 e01383-14


http://genomea.asm.org

	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES

