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ABSTRACT The saprotrophic soft-rot fungus Xylaria longipes was isolated from
deadwood of Acer pseudoplatanus collected in the Bavarian Forest, Germany. The
whole genome of this strain (DSM 107183) was sequenced with a total size of 43.2
Mb and a G�C content of 48.5%. The genome comprises 12,638 predicted coding
sequences.

Xylaria longipes is one of the most common representatives of the ascomycete family
Xylariaceae that includes saprotrophic fungi causing a specific type of wood decay

(soft-rot type II) (1). The fungus is found in Central and Northern Europe and North
America where it usually grows on Acer or Fagus spp. but also in subtropical forests (2).
It is the subject of basic and applied scientific interest due to efficient degradation of
hardwoods by enzymatic mechanisms differing from those of “classic” white-rot basid-
iomycetes. There are indications that— besides various polysaccharide hydrolases—
laccases represent the main secreted enzyme type involved in wood decay by Xylari-
aceae (3, 4). To support this assumption, genome analyses of representative Xylariaceae
species may be used to identify lignin-modifying oxidoreductases (i.e., class II peroxi-
dases and laccases) and additional enzymes possibly involved in lignocelluloses de-
composition, such as hydrolases.

X. longipes DSM 107183 (GenBank accession number MK408619) was isolated from
a fallen maple log (Acer pseudoplatanus; Germany, Bavarian Forest, 48°58=25.3�N,
13°24=25.4�E). Mycelium was obtained from an agitated liquid culture (2.5% whey-
protein glucose medium) inoculated with a pregrown fungal pure culture. Genomic
DNA was extracted using a standard cetyltrimethylammonium bromide (CTAB)-based
protocol. DNA was sheared into 200-bp fragments using adaptive-focused sonography
(Covaris S2; Woodingdean Brighton, United Kingdom). The draft whole-genome was
sequenced using an Ion Torrent PGM platform (Ion PGM Sequencing 200 kit version 2,
318v2 chip) with a 200-bp fragment library (Ion Xpress Plus fragment library kit; Thermo
Fisher, Darmstadt, Germany). Altogether, 6.1 million sequence reads were filtered (180-
to 280-bp lengths) and trimmed using Geneious R10 (error probability limit, 0.05; trim
3= end) (5), and de novo assembly was performed using MIRA 4.0 (6). Assembly quality
based on the N50 value versus the number of contigs was verified by QUAST version 4.5
(7). Completeness of the assembly was checked using BUSCO version 3.0 (8) (universal
single-copy orthologs; predictor, Histoplasma capsulatum; fungi data set, Ascomycota_
odb9) based on the ascomycete data set for contigs greater than 1,000 bp. The
prediction of putative reading frames was performed using AUGUSTUS v3.2.2 (9)
(predictor, Histoplasma capsulatum), and found genes were annotated with Blast2GO
v5.2.5 (BioBam, Valencia, Spain). CAZyme annotation was performed using the Web
interface dbCAN (E value, �1e�15; coverage, �0.35) (10). In summary, the de novo
assembly with 1,006 contigs (1,000 chromosomal and 6 mitochondrial contigs; maxi-
mum length, 352,334 bp) has an N50 value of 74,055 and an average G�C content of
48.5%. The assembled draft genome of X. longipes has an estimated size of 43.2 Mb and
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includes 12,638 predicted genes. An analysis of BUSCO showed a completeness of the
genome of 90.6%. Altogether, 708 carbohydrate-related enzymes and modules (149
enzymes with auxiliary activities, 106 carbohydrate esterases, 281 glycoside hydrolases,
90 glycosyltransferases, 17 polysaccharide lyases) and 65 carbohydrate-binding mod-
ules (CBM) were identified, and among them were 12 from CBM family 1 (cellulose
binding) and 11 from CBM family 18 (chitin binding). Enzymes of interest (generic
peroxidases, dye-decolorizing peroxidase, heme thiolate peroxidases, and lytic poly-
saccharide monooxygenases) are available at GenPept-associated BioProject accession
number PRJNA395971. This draft genome will provide useful information for analyzing
the enzymatic toolbox of ascomycetes causing soft-rot and comparing it with those of
other wood-rot fungi.

Data availability. This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number NQIL00000000. The version described
in this paper is the first version, NQIL01000000. The Sequence Read Archive (SRA)
accession number is SRR5883173.

ACKNOWLEDGMENTS
We thank Ulrike Schneider for help with lab work.
The work was financially and scientifically supported by the European Union

(integrated projects INDOX–KBBE 2013.3.3-04 and EnzOx2 H2020-BBI-PPP-2015-2-
1-720297), by the DFG project PeroxiDiv HO 1961/8-1, and the AiF project PeroxyMEER
IGF 19636 BG/3. The work has been partly funded by the DFG Priority Program 1374
Infrastructure-Biodiversity-Exploratories with the projects HO 1961/6-1 and KE 1742/2-1
and BMBF-VnmDiv 031B0627. In this context, we thank all managers and initiators of
this joint project.

REFERENCES
1. Rogers J. 1983. Xylaria bulbosa, Xylaria curta, and Xylaria longipes in

Continental United States. Mycologia 75:457– 467. https://doi.org/10
.2307/3792687.

2. Blanchette RA. 1995. Degradation of the lignocellulose complex in
wood. Can J Bot 73:999 –1010. https://doi.org/10.1139/b95-350.

3. Liers C, Ullrich R, Steffen KT, Hatakka A, Hofrichter M. 2006. Mineraliza-
tion of 14C-labelled synthetic lignin and extracellular enzyme activities of
the wood-colonizing ascomycetes Xylaria hypoxylon and Xylaria poly-
morpha. Appl Microbiol Biotechnol 69:573–579. https://doi.org/10.1007/
s00253-005-0010-1.

4. Liers C, Arnstadt T, Ullrich R, Hofrichter M. 2011. Patterns of lignin
degradation and oxidative enzyme secretion by different wood- and
litter-colonizing basidiomycetes and ascomycetes grown on beech-
wood. FEMS Microbiol Ecol 78:91–102. https://doi.org/10.1111/j.1574
-6941.2011.01144.x.

5. Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S, Buxton
S, Cooper A, Markowitz S, Duran C, Thierer T, Ashton B, Meintjes P, Drum-
mond A. 2012. Geneious Basic: an integrated and extendable desktop
software platform for the organization and analysis of sequence data.

Bioinformatics 28:1647–1649. https://doi.org/10.1093/bioinformatics/
bts199.

6. Chevreux B, Wetter T, Suhai S. 1999. Genome sequence assembly using
trace signals and additional sequence information. Comput Sci Syst Biol
99:45–56.

7. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality assess-
ment tool for genome assemblies. Bioinformatics 29:1072–1075. https://
doi.org/10.1093/bioinformatics/btt086.

8. Simão FA, Waterhouse RM, Ioannidis P, Kriventseva EV, Zdobnov EM.
2015. BUSCO: assessing genome assembly and annotation complete-
ness with single-copy orthologs. Bioinformatics 31:3210 –3212. https://
doi.org/10.1093/bioinformatics/btv351.

9. Stanke M, Steinkamp R, Waack S, Morgenstern B. 2004. AUGUSTUS: a
Web server for gene finding in eukaryotes. Nucleic Acids Res 32:
W309 –W312. https://doi.org/10.1093/nar/gkh379.

10. Yin Y, Mao X, Yang JC, Chen X, Mao F, Xu Y. 2012. dbCAN: a Web
resource for automated carbohydrate-active enzyme annotation. Nu-
cleic Acids Res 40:W445–W451. https://doi.org/10.1093/nar/gks479.

Büttner et al.

Volume 8 Issue 12 e00157-19 mra.asm.org 2

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA395971
https://www.ncbi.nlm.nih.gov/nuccore/NQIL00000000
https://www.ncbi.nlm.nih.gov/sra/SRR5883173
https://doi.org/10.2307/3792687
https://doi.org/10.2307/3792687
https://doi.org/10.1139/b95-350
https://doi.org/10.1007/s00253-005-0010-1
https://doi.org/10.1007/s00253-005-0010-1
https://doi.org/10.1111/j.1574-6941.2011.01144.x
https://doi.org/10.1111/j.1574-6941.2011.01144.x
https://doi.org/10.1093/bioinformatics/bts199
https://doi.org/10.1093/bioinformatics/bts199
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btv351
https://doi.org/10.1093/bioinformatics/btv351
https://doi.org/10.1093/nar/gkh379
https://doi.org/10.1093/nar/gks479
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

