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A draft genome sequence of Streptomyces sp. strain AcH 505 is presented here. The genome encodes 22 secondary metabolite
gene clusters and a large arsenal of secreted proteins, and their comparative and functional analyses will help to advance our
knowledge of symbiotic interactions and fungal and plant biomass degradation.
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The filamentous actinobacteria of the genus Streptomyces are
ubiquitous in soil (1). They are known as decomposers of or-

ganic material and an especially rich source of antimicrobial com-
pounds (2). Members of this genus have evolved to live in symbi-
osis with plants, fungi, and animals (3, 4). To foster nutrient
acquisition, most plants engage in a mutualistic association with
filamentous fungi and form mycorrhizas (5). Numerous lineages
of bacteria, including the streptomycetes (6), associate with my-
corrhizas. Some of these strains are implicated in the stimulation
of mycorrhiza formation and are called mycorrhiza helper bacte-
ria (MHB) (7).

Here, we present the draft genome sequence of MHB Strepto-
myces sp. strain AcH 505, isolated from the vicinity of mycorrhizal
roots of Norway spruce in Haigerloch, southwestern Germany
(8). Strain AcH 505 stimulates fungal growth by the metabolite
auxofuran (9), promotes mycorrhiza formation by enhancing
root colonization by fungi, and stimulates plant root branching
(10, 11), but also elicits a systemic defense response against pow-
dery mildew (12).

The AcH 505 genome was sequenced at Eurofins (Ebersberg,
Germany) using Illumina HiSeq2000 and at the Department of
Soil Ecology, UFZ, using 454 Titanium. A total of 25,470,801
single-end Illumina reads with a mean size of 79 bp were assem-
bled by Velvet version 1.2.07 (13) with k-mer �
{21,29,37,45,53,61} into 222,873 contigs with an average size of
514 bp and an N50 value of 1,100 bp. These contigs were then
assembled with 275,317 paired-end 454 reads, with a mean size of
357 bp, by GS de novo assembler version 2.7, generating 27 large
scaffolds with an N50 value of 6,869,175 bp and totaling
9,005,794 bp. The draft genome of AcH 505 shows closest corre-
spondence to the Streptomyces griseus subsp. griseus NBRC 13350
genome. There are 7,822 open reading frames in the AcH 505
genome, among which 5,653 have predicted protein functions and
66 encode RNA. AntiSMASH version 2.0 (14) detected 22 second-
ary metabolite gene clusters for the synthesis of polyketides, non-
ribosomal peptides, and terpenes; the gene clusters exhibited ex-
tensive genomic synteny to those of other Streptomyces strains.

From the fungal and plant cell wall active enzymes, the AcH 505
genome encodes 13 chitinases/chitosanases, eight endogluca-
nases, a pectate lyase, and three endo-alpha-1-6-D-mannanases.
An AcH 505 gene encoding 1-aminocyclopropane-1-carboxylate
deaminase and two salicylate esterases may play a role in AcH
505–plant interaction. Functional analyses and comparative stud-
ies between AcH 505 and other Streptomyces genomes will now
paint a more comprehensive picture into the mechanisms of the
mycorrhiza helper effect and plant disease suppression, and help
advance our knowledge of symbiotic interactions.

Nucleotide sequence accession number. The nucleotide se-
quence has been deposited at DDBJ/EMBL/GenBank under the
accession number JTIY00000000.

ACKNOWLEDGMENTS

The conducted work was supported by the Helmholtz Gemeinschaft.
We are indebted to Kerstin Hommel, Melanie Gawlich, and Beatrix

Schnabel for their excellent work in 454 sequencing.

REFERENCES
1. Janssen PH. 2006. Identifying the dominant soil bacterial taxa in libraries

of 16S rRNA and 16S rRNA genes. Appl Environ Microbiol 72:1719 –1728.
http://dx.doi.org/10.1128/AEM.72.3.1719-1728.2006.

2. Chater KF, Biró S, Lee KJ, Palmer T, Schrempf H. 2010. The complex
extracellular biology of Streptomyces. FEMS Microbiol Rev 34:171–198.
http://dx.doi.org/10.1111/j.1574-6976.2009.00206.x.

3. Schrey SD, Tarkka MT. 2008. Friends and foes: streptomycetes as mod-
ulators of plant disease and symbiosis. Antonie Van Leeuwenhoek 94:
11–19. http://dx.doi.org/10.1007/s10482-008-9241-3.

4. Seipke RF, Kaltenpoth M, Hutchings MI. 2012. Streptomyces as
symbionts: an emerging and widespread theme? FEMS Microbiol Rev
36:862– 876. http://dx.doi.org/10.1111/j.1574-6976.2011.00313.x.

5. Smith SE, Read DJ. 2008. Mycorrhizal symbiosis, 3rd ed. Academic Press,
Oxford, United Kingdom.

6. Schrey SD, Erkenbrack E, Früh E, Fengler S, Hommel K, Horlacher N,
Schulz D, Ecke M, Kulik A, Fiedler HP, Hampp R, Tarkka MT. 2012.
Production of fungal and bacterial growth modulating secondary metab-
olites is widespread among mycorrhiza-associated streptomycetes. BMC
Microbiol 12:164. http://dx.doi.org/10.1186/1471-2180-12-164.

7. Frey-Klett P, Garbaye J, Tarkka M. 2007. The mycorrhiza helper bacteria

crossmark

Genome AnnouncementsMarch/April 2015 Volume 3 Issue 2 e01386-14 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01386-14&domain=pdf&date_stamp=2015-4-2
http://genomea.asm.org


revisited. New Phytol 176:22–36. http://dx.doi.org/10.1111/j.1469
-8137.2007.02191.x.

8. Maier A, Riedlinger J, Fiedler H, Hampp R. 2004. Actinomycetales
bacteria from a spruce stand: characterization and effects on growth of
root symbiotic and plant parasitic soil fungi in dual culture. Mycol Prog
3:129 –136. http://dx.doi.org/10.1007/s11557-006-0083-y.

9. Riedlinger J, Schrey SD, Tarkka MT, Hampp R, Kapur M, Fiedler H-P.
2006. Auxofuran, a novel metabolite that stimulates the growth of fly
agaric, is produced by the mycorrhiza helper bacterium Streptomyces
strain AcH 505. Appl Environ Microbiol 72:3550 –3557. http://dx.doi.org/
10.1128/AEM.72.5.3550-3557.2006.

10. Lehr NA, Schrey SD, Bauer R, Hampp R, Tarkka MT. 2007. Suppression
of plant defence response by a mycorrhiza helper bacterium. New Phytol
174:892–903. http://dx.doi.org/10.1111/j.1469-8137.2007.02021.x.

11. Schrey SD, Schellhammer M, Ecke M, Hampp R, Tarkka MT. 2005.

Mycorrhiza helper bacterium Streptomyces AcH 505 induces differential gene
expression in the ectomycorrhizal fungus Amanita muscaria. New Phytol 168:
205–216. http://dx.doi.org/10.1111/j.1469-8137.2005.01518.x.

12. Kurth F, Mailänder S, Bönn M, Feldhahn L, Herrmann S, Große I,
Buscot F, Schrey SD, Tarkka MT. 2014. Streptomyces-induced resistance
against oak powdery mildew involves host plant responses in defense,
photosynthesis, and secondary metabolism pathways Mol Plant Microbe
Interact 27:891–900. http://dx.doi.org/10.1094/MPMI-10-13-0296-R.

13. 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.

14. Blin K, Medema MH, Kazempour D, Fischbach MA, Breitling R,
Takano E, Weber T. 2013. antiSMASH 2.0 —a versatile platform for
genome mining of secondary metabolite producers. Nucleic Acids Res
41:W204 –W212. http://dx.doi.org/10.1093/nar/gkt449.

Tarkka et al.

Genome Announcements2 genomea.asm.org March/April 2015 Volume 3 Issue 2 e01386-14

http://genomea.asm.org

	Genome Sequence of the Mycorrhiza Helper Bacterium Streptomyces sp. Strain AcH 505
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

