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ABSTRACT Fusarium oxysporum f. sp. albedinis is the causal agent of vascular wilt
of date palm. Here, we report the genome assembly of the Foa 133 strain, which
consists of 3,325 contigs with a total length of 56,228,901 bp, a GC content of
47.42%, an N50 value of 131,587 bp, and 3,684 predicted genes.

Fusarium oxysporum f. sp. albedinis (Ascomycota, Sordariomycetes, Hypocreales) is
the causal agent of date palm Fusarium wilt, also known as Bayoud disease (1, 2).

It is a very serious fungal disease of the date palm (Phoenix dactylifera L.) (3). Bayoud
disease represents a major constraint in the primary date palm growing areas in North
African countries, such as Morocco, Algeria, and Mauritania (4–6). The most important
means of Bayoud disease transmission are spores and mycelium in the soil. In fact,
infection occurs mainly through the roots and spreads internally through the vascular
system, leading to wilt and ultimately to date palm death (7, 8). F. oxysporum f. sp.
albedinis represents a serious threat to date palm biodiversity and productivity, repre-
senting a particularly difficult challenge for international trade due to associated
quarantine measures (9).

We report the genome sequence of a virulent F. oxysporum f. sp. albedinis strain, Foa
133, which was originally isolated from an infected date palm (Khalt) in Tissergate,
Morocco (10, 11). Prior to DNA extraction, the fungus was cultivated on potato dextrose
agar (PDA) medium, and genomic DNA was extracted from freeze-dried mycelium
using the cetyltrimethylammonium bromide (CTAB) method (12). A paired-end library
using a Nextera DNA Flex library kit was constructed with total genomic DNA (0.5 �g),
following the manufacturer’s user guide, and was sequenced (2 � 150 bp) on a
NovaSeq 6000 platform (Illumina, San Diego, CA). In total, 76,022,830 raw reads were
obtained. Sequence reads with low quality (limit, 0.05) and ambiguous nucleotides
(n � 2) were removed using CLC Genomics Workbench v12. A total of 70,094,515
(�10.3 Gb) clean reads were de novo assembled using the SPAdes genome assembler
v3.14.0 with default parameters (13). The genome size was estimated to be 61 Mbp
(61,141,930 bp) based on the 21-mer frequency distribution analysis of the sequence
reads using Jellyfish v2.1.4 software (2) and the GenomeScope Web-based application
(3). After de novo assembly, mitochondrial (MT) sequences corresponding to contig
number 234 (length, 51,677 bp) were identified by BLAST search of the assembly
against the reference MT sequence from F. oxysporum f. sp. lycopersici (GenBank
accession number CM010346) and then removed. The nuclear genome of F. oxysporum
f. sp. albedinis strain Foa 133 consists of 3,325 contigs with a sequencing coverage of
180-fold, an N50 value of 131,587 bp, 47.42% GC content, and a maximum contig size
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of 1,175,199 bp as assessed using QUAST (14). The assembled genome reached 91.9%
of the estimated size, corresponding to 56,228,901 bp. The completeness of the as-
sembly was assessed with Benchmarking Universal Single-Copy Orthologs (BUSCO)
v3.2.1 (15) based on lineage-specific profile library sordariomyceta_odb9, consisting of
a set of 3,725 common fungi in a profile library. We retrieved a total of 3,684 complete
single BUSCO orthologs (98.9%), 17 fragmented BUSCO orthologs (0.5%), and 24
missing BUSCO orthologs (0.6%). The first draft genome sequence of F. oxysporum f. sp.
albedinis will provide a useful basis for assessing genetic diversity of this pathogen and
to uncover the molecular mechanisms underlying pathogenicity in the F. oxysporum f.
sp. albedinis-date palm interaction. Furthermore, this sequence will allow comparative
genomics studies with other F. oxysporum formae speciales.

Data availability. This whole-genome shotgun project has been deposited at

DDBJ/ENA/GenBank under the accession number JAAVJG000000000. The version de-
scribed in this paper is version JAAVJG000000000.1. The Illumina reads are available in
the SRA under accession number SRR11448459.

ACKNOWLEDGMENTS

This work benefited from support of the Midterm Research Program (2017 to 2020)
of INRA-Morocco. In this context, we thank all managers and facilitators. We thank C. El
Modafar for providing the F. oxysporum f. sp. albedinis strain, and we thank Majda El
Amri and Lamyaa Zelmat for their lab assistance.

REFERENCES
1. Foex E, Vayssiere P. 1919. Les maladies du dattier au Maroc. J Agric Trop

162:336e9.
2. Djerbi M. 1982. Bayoud disease in North Africa: history, distribution,

diagnosis and control. Date Palm J 1:153–197.
3. El Bouhssini M, Hilario JR, De Socorro F. 2018. Date palm pests and

diseases: integrated management guide. International Center for Agri-
cultural Research in the Dry Areas (ICARDA), Beirut, Lebanon.

4. Sedra MH. 2015. Date palm status and perspective in Morocco, p
257–323. In Al-Khayri JM, Jain SM, Johnson DV (ed), Date palm genetic
resources and utilization. Springer, Dordrecht, The Netherlands.

5. Sedra MH. 2015. Date palm status and perspective in Mauritania, p
325–368. In Al-Khayri JM, Jain SM, Johnson DV (ed), Date Palm genetic
resources and utilization. Springer, Dordrecht, The Netherlands.

6. Bouguedoura N, Bennaceur M, Babahani S, Benziouche SE. 2015. Date
palm status and perspective in Algeria, p 125–168. In Al-Khayri JM, Jain
SM, Johnson DV (ed), Date palm genetic resources and utilization.
Springer, Dordrecht, The Netherlands.

7. El Modafar C. 2010. Mechanisms of date palm resistance to Bayoud
disease: current state of knowledge and research prospects. Physiol Mol
Plant Pathol 74:287–294. https://doi.org/10.1016/j.pmpp.2010.06.008.

8. EPPO. 2003. Fusarium oxysporum f. sp. albedinis. Bull OEPP/EPPO Bull
33:265–269. https://doi.org/10.1046/j.1365-2338.2003.00637.x.

9. Jeger M, Bragard C, Caffier D, Candresse T, Chatzivassiliou E, Dehnen�
Schmutz K, Gilioli G, Grégoire J�C, Jaques Miret JA, MacLeod A, Navajas
Navarro M, Niere B, Parnell S, Potting R, Rafoss T, Urek G, Van Bruggen
A, Van der Werf W, West J, Winter S, Armengol Forti J, Vloutoglou I,
Bottex B, Rossi V, EFSA Panel on Plant Health (PLH). 2018. Pest categori-

sation of Fusarium oxysporum f. sp. albedinis. EFSA J 16:e05183. https://
doi.org/10.2903/j.efsa.2018.5183.

10. Sedra MH, Besri M. 1994. Évaluation de la résistance du palmier dattier
au bayoud causé par Fusarium oxysporum f sp albedinis. Recherche
d’une méthode de discrimination des vitroplants acclimatés en serre.
Agronomie 14:467– 472. https://doi.org/10.1051/agro:19940706.

11. Modafar C, Boustani E, Rahioui B, Meziane A, Alaoui-Talibi Z. 2006.
Suppression of phenylalanine ammonia-lyase activity elicited in date
palm by Fusarium oxysporum f. sp. albedinis hyphal wall elicitor. Biol
Plant 50:697–700. https://doi.org/10.1007/s10535-006-0109-y.

12. Möller E, Bahnweg G, Sandermann H, Geiger H. 1992. A simple and
efficient protocol for isolation of high molecular weight DNA from
filamentous fungi, fruit bodies, and infected plant tissues. Nucleic Acids
Res 20:6115– 6116. https://doi.org/10.1093/nar/20.22.6115.

13. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell sequenc-
ing. J Comput Biol 19:455– 477. https://doi.org/10.1089/cmb.2012.0021.

14. 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.

15. 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.

Khayi et al.

Volume 9 Issue 29 e00462-20 mra.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/JAAVJG000000000
https://www.ncbi.nlm.nih.gov/nuccore/JAAVJG000000000.1
https://www.ncbi.nlm.nih.gov/sra/SRR11448459
https://doi.org/10.1016/j.pmpp.2010.06.008
https://doi.org/10.1046/j.1365-2338.2003.00637.x
https://doi.org/10.2903/j.efsa.2018.5183
https://doi.org/10.2903/j.efsa.2018.5183
https://doi.org/10.1051/agro:19940706
https://doi.org/10.1007/s10535-006-0109-y
https://doi.org/10.1093/nar/20.22.6115
https://doi.org/10.1089/cmb.2012.0021
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://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

