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ABSTRACT An endophytic fungus, Fusarium solani strain JS-169, isolated from a
mulberry twig, showed considerable antifungal activity. Here, we report the draft ge-
nome sequence of this strain. The assembly comprises 17 scaffolds, with an N50

value of 4.93 Mb. The assembled genome was 45,813,297 bp in length, with a G�C
content of 49.91%.

Endophytic fungi are among the most promising natural resources for the discovery
of novel bioactive compounds with potential applications in medicine, agricultural

chemistry, and the food industry. Additionally, some of these bioactive compounds
show anticancer, immunosuppressant, and antimicrobial activities (1, 2). An endophytic
fungal strain, JS-169, isolated from a mulberry (Morus alba) twig, displayed considerable
antimicrobial activity, especially against human fungal pathogens, such as Candida
albicans, Candida glabrata, and Cryptococcus neoformans. This strain was identified as
Fusarium solani based on morphological and molecular analyses. The fungus produced
red-to-purple pigments in potato dextrose medium, which is positively correlated with
antifungal activity. To aid understanding of the biosynthetic pathways of bioactive
compounds, we sequenced the genome of the F. solani JS-169.

The mycelia were harvested after overnight incubation in potato dextrose broth at
23°C by static culture. The genomic DNA was extracted using the DNeasy minikit
(Qiagen, Valencia, CA, USA). Sequencing was performed using a combination of 1
paired-end and 2 mate pair libraries on a HiSeq 2000 platform (Illumina) and 8 cells on
a PacBio RSII platform at Theragen Etex Bio Institute (Suwon, South Korea) covering
460.03-fold of the genome. The reads were assembled using a mixed pipeline of
FALCON, an assembler of PacBio reads, and SOAPdenovo version 2, an assembler of
Illumina reads (3), which, in turn, were merged using HaploMerger 2 (4). The draft
assembly of F. solani JS-169 consisted of 17 scaffolds (579 contigs), with an N50 value
of 4.93 Mb. The total length of the assembled genome was 45,813,297 bp, with a G�C
content of 49.91%.

The F. solani JS-169 genome was estimated to have 15,465 protein-coding genes
based on the AUGUSTUS software (5). We identified 1,449 genes encoding secretory
proteins, 780 transcription factor genes, 133 cytochrome P450 genes, 9 genes encoding
laccases, 86 genes encoding plant cell wall-degrading enzymes, and 27 genes encoding
peroxidases using a previously developed gene family pipeline (6–11). A total of 14
polyketide synthases and 26 nonribosomal peptide synthases were also identified
through antiSMASH (12, 13). This draft genome sequence will support the identification
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of genes related to the biosynthesis of antimicrobial compounds and will accelerate
research on the biology of endophytic fungi.

Accession number(s). The draft genome sequence of Fusarium solani JS-169 has
been deposited in GenBank under accession no. NGZQ00000000. The version described
in this article is the first version, NGZQ01000000.

ACKNOWLEDGMENTS
This work was supported by the National Institute of Biological Resources, funded by

the Ministry of Environment of the Republic of Korea (grants NIBR201626101 and
NIBR201724101).

REFERENCES
1. Stinson M, Ezra D, Hess WM, Sears J, Strobel G. 2003. An endophytic

Gliocladium sp. of Eucryphia cordifolia producing selective volatile anti-
microbial compounds. Plant Sci 165:913–922. https://doi.org/10.1016/
S0168-9452(03)00299-1.

2. Joseph B, Priya RM. 2011. Bioactive compounds from endophytes and
their potential in pharmaceutical effect: a review. Am J Biochem Mol Biol
1:291–309. https://doi.org/10.3923/ajbmb.2011.291.309.

3. 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, Xiaoqian Z, Liu G, Liao X, Li Y, Yang H, Wang J, Lam
TW, Wang J. 2012. SOAPdenovo2: an empirically improved memory-
efficient short-read de novo assembler. Gigascience 1:18. https://doi.org/
10.1186/2047-217X-1-18.

4. 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.

5. 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.

6. Park J, Park J, Jang S, Kim S, Kong S, Choi J, Ahn K, Kim J, Lee S, Kim S,
Park B, Jung K, Kim S, Kang S, Lee YH. 2008. FTFD: an informatics pipeline
supporting phylogenomic analysis of fungal transcription factors. Bioin-
formatics 24:1024 –1025. https://doi.org/10.1093/bioinformatics/btn058.

7. Choi J, Park J, Kim D, Jung K, Kang S, Lee YH. 2010. Fungal secretome
database: integrated platform for annotation of fungal secretomes. BMC
Genomics 11:105. https://doi.org/10.1186/1471-2164-11-105.

8. Moktali V, Park J, Fedorova-Abrams ND, Park B, Choi J, Lee YH, Kang S.
2012. Systematic and searchable classification of cytochrome P450 pro-

teins encoded by fungal and oomycete genomes. BMC Genomics 13:
525. https://doi.org/10.1186/1471-2164-13-525.

9. Choi J, Détry N, Kim KT, Asiegbu FO, Valkonen JP, Lee YH. 2014. fPoxDB:
fungal peroxidase database for comparative genomics. BMC Microbiol
14:117. https://doi.org/10.1186/1471-2180-14-117.

10. Choi J, Kim KT, Jeon J, Lee YH. 2013. Fungal plant cell wall-degrading
enzyme database: a platform for comparative and evolutionary genom-
ics in fungi and oomycetes. BMC Genomics 14(Suppl 5):S7. https://doi
.org/10.1186/1471-2164-14-S5-S7.

11. Park J, Lee S, Choi J, Ahn K, Park B, Park J, Kang S, Lee YH. 2008. Fungal
cytochrome P450 database. BMC Genomics 9:402. https://doi.org/10
.1186/1471-2164-9-402.

12. Hunter S, Jones P, Mitchell A, Apweiler R, Attwood TK, Bateman A,
Bernard T, Binns D, Bork P, Burge S, de Castro E, Coggill P, Corbett M, Das
U, Daugherty L, Duquenne L, Finn RD, Fraser M, Gough J, Haft D, Hulo N,
Kahn D, Kelly E, Letunic I, Lonsdale D, Lopez R, Madera M, Maslen J,
McAnulla C, McDowall J, McMenamin C, Mi H, Mutowo-Muellenet P,
Mulder N, Natale D, Orengo C, Pesseat S, Punta M, Quinn AF, Rivoire C,
Sangrador-Vegas A, Selengut JD, Sigrist CJ, Scheremetjew M, Tate J,
Thimmajanarthanan M, Thomas PD, Wu CH, Yeats C, Yong SY. 2012.
InterPro in 2011: new developments in the family and domain prediction
database. Nucleic Acids Res 40:D306 –D312. https://doi.org/10.1093/nar/
gkr948.

13. 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.
https://doi.org/10.1093/nar/gkv437.

Kim et al.

Volume 5 Issue 42 e01071-17 genomea.asm.org 2

http://www.ncbi.nlm.nih.gov/nuccore/NGZQ00000000
https://doi.org/10.1016/S0168-9452(03)00299-1
https://doi.org/10.1016/S0168-9452(03)00299-1
https://doi.org/10.3923/ajbmb.2011.291.309
https://doi.org/10.1186/2047-217X-1-18
https://doi.org/10.1186/2047-217X-1-18
https://doi.org/10.1101/gr.133652.111
https://doi.org/10.1101/gr.133652.111
https://doi.org/10.1093/nar/gkh379
https://doi.org/10.1093/bioinformatics/btn058
https://doi.org/10.1186/1471-2164-11-105
https://doi.org/10.1186/1471-2164-13-525
https://doi.org/10.1186/1471-2180-14-117
https://doi.org/10.1186/1471-2164-14-S5-S7
https://doi.org/10.1186/1471-2164-14-S5-S7
https://doi.org/10.1186/1471-2164-9-402
https://doi.org/10.1186/1471-2164-9-402
https://doi.org/10.1093/nar/gkr948
https://doi.org/10.1093/nar/gkr948
https://doi.org/10.1093/nar/gkv437
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

