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Draft Genome Sequence of the Decomposition Fungus

Aquanectria penicillioides Strain NNIBRFG19
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ABSTRACT Aquanectria penicillioides is a common aquatic fungal species. Here, we
report the 53.7-Mb draft genome sequence of A. penicillioides strain NNIBRFG19,
which has an overall G+C content of 47.93%, comprising 13 scaffolds with an Ng,
value of 4.932 Mb.

quanectria penicillioides (basionym: Flagellospora penicillioides, teleomorph: Nectria

penicillioides) is a common aquatic fungus and is one of the decomposition fungi
of leaf litter in freshwater ecosystems (1, 2). Strain NNIBRFG19 was first reported as A.
penicillioides, isolated from plant litter in Samcheok, Republic of Korea (3). Here, we
report the first draft genome sequence of this fungus as one of the representative
aquatic fungi in a freshwater environment.

A mycelial plug grown on potato dextrose agar (PDA; BD, Franklin Lakes, NJ) at 25°C,
was used as the initial inoculum for the liquid culture. Genomic DNA and total RNA
were extracted from mycelia grown in potato dextrose broth by shaking at 180 rpm for
1 week at 25°C under dark conditions using the DNeasy minikit (Qiagen, Valencia, CA)
and the Easy-spin total RNA extraction kit (iNtRON, Sungnam, Republic of Korea),
respectively. The genome sequence of NNIBRFG19 was obtained through a combina-
tion of four PacBio RS Il single-molecule real-time (SMRT) cells (total 731,038 reads and
6,066,032,880 bp) and one paired-end (total 42,974,130 reads and 4,340,387,130 bp)
and two mate pair libraries (total 93,212,966 reads and 9.41 Gb) on the HiSeq 2500
lllumina platform (Theragen Etex Bio, Suwon, Republic of Korea). The PacBio library and
a paired-end lllumina library with an insert size of 400 bp were constructed after DNA
fragmentation, A-tailing, phosphorylation, and adapter ligation. Two mate pair lllumina
libraries with an insert size of 10 kb were constructed with the Nextera mate pair library
preparation kit. An RNA-seq library was constructed by paired-end sequencing after
fragmentation by random hexamer priming. Reads of RNA-seq were mapped to the
assembled genome using TopHat v2 (4). The quality of the reads was checked using
FastQC (http://www.bioinformatics.babraham.ac.uk/projects/fastqc). The reads were
preprocessed by mHAP in Canu v1.6 (default parameters) for PacBio raw data (5),
Trimmomatic v0.30 for paired-end sequencing (default parameters) (6), and NextClip
v1.3 for mate pair sequencing (7) (min_length, 46; trim_ends, 0; removal of PCR
duplication). The reads were assembled by Canu v1.6 for PacBio reads (default param-
eters) and SOAPdenovo v2 for lllumina reads (default parameters, k-mer fre-
quency = 65) (8), and the two assemblies were merged by HaploMerger2 v20151124
with default parameters (9).

The draft genome of NNIBRFG19 consisted of 13 contigs with an N5, value of 4.932 Mb
covering 341.72-fold of the genome (the average depth of the genome calculated using all
reads). The total length of the assembled genome was 53,763,490 bp with a G+C content
of 47.93%. The maximum and minimum scaffold lengths were 8,280,041 bp and 17,759 bp,
respectively. A total of 13,658 genes were predicted by AUGUSTUS v3.2.1 using transcript
alignment and protein-based alignment among similar species (10). The average length of
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the predicted genes was 1,604 bp, and the average number of exons was 2.86. This draft
genome sequence will support functional genetic research on the mechanism of leaf litter
decomposition by aquatic fungi.
Data availability. The draft genome sequence of A. penicillioides strain NNIBRFG19
has been deposited in GenBank under accession number PYIUO0O000000. The SRA
accession numbers are SRR8067720, SRR8067732, SRR7800907 and SRR8204250. This
paper describes the first version of the genome for this strain.

ACKNOWLEDGMENT

This study was supported by The Survey and Discovery of Freshwater Bioresources

(NNIBR2017, NNIBR2018) research program of the Nakdonggang National Institute of
Biological Resources, funded by the Ministry of Environment of the Republic of Korea.

REFERENCES

1.

Volume 8

Ingold CT. 1942. Aquatic hyphomycetes of decaying alder leaves. Trans
Br Mycol Soc 25:339-417. https://doi.org/10.1016/50007-1536(42)
80001-7.

. Nikolcheva LG, Cockshutt AM, Bérlocher F. 2003. Determining diversity

of freshwater fungi on decaying leaves: comparison of traditional and
molecular approaches. Appl Environ Microbiol 69:2548-2554. https://
doi.org/10.1128/AEM.69.5.2548-2554.2003.

. Mun HY, Goh J, Oh Y, Chung N. 2016. New records of three aquatic fungi

isolated from freshwater in Samcheok and Yeongju, Korea. Kor J Mycol
44:247-251.

. Trapnell C, Pachter L, Salzberg SL. 2009. TopHat: discovering splice

junctions with RNA-Seq. Bioinformatics 25:1105-1111. https://doi.org/10
.1093/bioinformatics/btp120.

. Koren S, Walenz BP, Berlin K, Miller JR, Bergman NH, Phillippy AM. 2017.

Canu: scalable and accurate long-read assembly via adaptive k-mer
weighting and repeat separation. Genome Res 27:722-736. https://doi
.org/10.1101/gr.215087.116.

. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for

lllumina sequence data. Bioinformatics 30:2114-2120. https://doi.org/10
.1093/bioinformatics/btu170.

Issue 2 e01349-18

. Leggett RM, Clavijo BJ, Clissold L, Clark MD, Caccamo M. 2014. NextClip:

an analysis and read preparation tool for Nextera Long Mate Pair librar-
ies. Bioinformatics 30:566-568. https://doi.org/10.1093/bioinformatics/
btt702.

. Luo R, Liu B, Xie Y, Li Z, Huang W, Yuan J, He G, Chen Y, Pan Q, Liu Y,

Tang J, Wu G, Zhang H, Shi Y, Liu Y, Yu C, Wang B, Lu Y, Han C, Cheung
DW, Yiu SM, Peng S, Xiaogian Z, Liu G, Liao X, Li Y, Yang H, Wang J, Lam
TW, Wang J. 2015. Erratum: SOAPdenovo2: an empirically improved
memory-efficient short-read de novo assembler. Gigascience 4:30.
https://doi.org/10.1186/513742-015-0069-2.

. Huang S, Chen Z, Huang G, Yu T, Yang P, Li J, Fu Y, Yuan S, Chen S, Xu

A. 2012. HaploMerger: reconstructing allelic relationships for polymor-
phic diploid genome assemblies. Genome Res 22:1581-1588. https://doi
.org/10.1101/gr.133652.111.

. 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.

mra.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/PYIU00000000
https://www.ncbi.nlm.nih.gov/sra/SRR8067720
https://www.ncbi.nlm.nih.gov/sra/SRR8067732
https://www.ncbi.nlm.nih.gov/sra/SRR7800907
https://www.ncbi.nlm.nih.gov/sra/SRR8204250
https://doi.org/10.1016/S0007-1536(42)80001-7
https://doi.org/10.1016/S0007-1536(42)80001-7
https://doi.org/10.1128/AEM.69.5.2548-2554.2003
https://doi.org/10.1128/AEM.69.5.2548-2554.2003
https://doi.org/10.1093/bioinformatics/btp120
https://doi.org/10.1093/bioinformatics/btp120
https://doi.org/10.1101/gr.215087.116
https://doi.org/10.1101/gr.215087.116
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1093/bioinformatics/btt702
https://doi.org/10.1093/bioinformatics/btt702
https://doi.org/10.1186/s13742-015-0069-2
https://doi.org/10.1101/gr.133652.111
https://doi.org/10.1101/gr.133652.111
https://doi.org/10.1093/nar/gkh379
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENT
	REFERENCES

