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Objective
Knoxia roxburghii (syn. K. valerianoides), known locally 
as ‘Zi Daji,’ is a perennial herb that is a member of the 
madder (Rubiaceae) family. It is cultivated in different 
areas of China and recognized for its medicinal proper-
ties in traditional Chinese medicine (TCM) [1]. However, 
root rot is a common disease that affects the cultivation 
of various root and rhizome medicinal plants, and it has 
been reported on numerous occasions [2, 3]. The inci-
dence of disease was 10–15% in some K. roxburghii plan-
tations. In June 2023, the pathogen of K. roxburghii root 
rot was identified as Fusarium oxysporum based on mor-
phological and molecular methods [4].

F. oxysporum is one of the 10 most important economic 
fungal pathogens, with a high degree of host specific-
ity. According to its specificity for host plant infection, 
F.oxysporum is divided into different specialized types 
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Abstract
Objectives  Knoxia roxburghii is a member of the madder (Rubiaceae) family. This plant is cultivated in different 
areas of China and recognized for its medicinal properties, which leads to its use in traditional Chinese medicine. The 
incidence of root rot was 10–15%. In June 2023, the causal agent of root rot on K. roxburghii was identified as Fusarium 
oxysporum. To the best of our knowledge, this is the first report of the complete genome of F. oxysporum strain ByF01 
that is the causal agent of root rot of K. roxburghii in China. The results will provide effective resources for pathogenesis 
on K. roxburghii and the prevention and control of root rot on this host in the future.

Data description  To understand the molecular mechanisms used by F. oxysporum to cause root rot on K. roxburghii, 
strain ByF01 was isolated from diseased roots and identified by morphological and molecular methods. The complete 
genome of strain ByF01 was then sequenced using a combination of the PacBio Sequel IIe and Illumina sequencing 
platforms. We obtained 54,431,725 bp of nucleotides, 47.46% GC content, and 16,705 coding sequences.
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[5]. F. oxysporum causes significant economic losses for 
disease in many medicinal and crop plants [6, 7], includ-
ing Adenophora capillaris, Polygonatum odoratum, and 
Pulsatilla koreana among others [8–10]. Although the 
root rot of K. roxburghii is becoming increasingly seri-
ous, few studies have reported its prevalence. In partic-
ular, the genetic information of this fungus still remains 
unknown. In our study, the complete genome of strain 
ByF01 of F. oxysporum on K. roxburghii from China was 
sequenced using a combination of the PacBio Sequel IIe 
(Pacific Biosciences, Menlo Park, CA, USA) and Illumina 
(San Diego, CA, USA) sequencing platforms.

Data description
Strain ByF01 was isolated from diseased K. roxburghii 
roots collected from Xiangyun County, Dali Bai Autono-
mous prefecture of Yunnan Province, China (25°25′N, 
100°40′E), in 2021. This strain was identified as F. oxys-
porum based on morphological characteristics, PCR 
amplification [11], a phylogenetic analysis based on the 
nucleotide sequences of cmdA, rpb2, tef1, and tub2, and 
a pathogenicity test with 1-year-old healthy seedlings of 
K. roxburghii, which fulfilled Koch′s postulates [4]. Strain 
ByF01 was deposited in the Institute of Medicinal Plant 
Cultivation, Academy of Southern Medicine, Yunnan 
University of Chinese Medicine, Yunnan, China.

ByF01 was cultivated in potato dextrose broth (PDB) 
liquid medium at 28℃ and 150 rpm for 3 days. Genomic 
DNA was extracted using a fungal DNA extraction kit 
(magnetic beads) (Shanghai Majorbio Bio-pharm Tech-
nology Co., Ltd., Shanghai, China). The quality and con-
centration of DNA were determined by 1.0% agarose 
gel electrophoresis and a NanoDrop® ND-2000 spectro-
photometer (Thermo Fisher Scientific, Inc., Waltham, 
MA, USA). The complete genome of strain ByF01 was 
sequenced by Shanghai Majorbio Bio-pharm Technol-
ogy Co., Ltd. using a combination of PacBio Sequel IIe 
and Illumina sequencing platforms. All of the analyses 
were performed using the free online platform of Major-
bio Cloud Platform (https://cloud.majorbio.com). After 
sequencing, 110,926 raw reads and 2,400,749,764 raw 

bases were obtained, with a mean length of 21642.80 bp 
(Table  1, Data set 1 [18]), . The PacBio reads and Illu-
mina reads were assembled using Hifiasm v. 0.19.5. The 
quality of genome assembly was assessed using the Core 
Eukaryotic Genes Mapping Approach (CEGMA) v. 2.5 
and Benchmarking Universal Single-Copy Orthologs 
(BUSCO) v. 5.4.5 [12, 13]. The genomic coding genes 
and genomic repetitive sequences were predicted using 
Maker2 v. 2.32 and Repeat Masker v. 4.1.4, respectively 
[14, 15]. Barrnap v. 0.9 and tRNA-scan-SE v. 2.0.12 soft-
ware were used to predict the rRNA and tRNA contained 
in the genome, respectively. BLAST + v. 2.3.0 was used to 
compare the predicted coding gene sequence within the 
NCBI database to obtain the corresponding functional 
annotation information. Clusters of Orthologous groups 
of proteins (COG), Gene Ontology (GO), Kyoto Encyclo-
pedia of Genes and Genomes (KEGG), and Carbohydrate 
Active EnZymes (CAZy) were used for the functional 
protein analysis [14].

The genomic characteristics are shown in Table 1, Data 
file 1, Data set 1 [16, 18]. We obtained 54,431,725 bp of 
nucleotides and 47.46% GC content. A total of 16,705 
coding sequences were identified, and the Repeat con-
tent was 0.11. There were 27, 4,602 and 6,109 scaffolds, 
KEGG, and COG, respectively. There were 330 transfer 
RNAs (tRNA) and 315 ribosomal RNAs (rRNA) among 
the non-coding RNAs.

The results of the evaluation of assembled genome 
quality showed that the CEGMA and BUSCO analyses 
were 96.37 and 98.5% complete, respectively. In addition, 
an analysis of the database of fungal virulence factors 
(DFVF) (http://sysbio.unl.edu/DFVF/index.phphttps://
doi.org/10.1093/database/bas032) showed that ByF01 
contained 1,606 pathogenic factors and 411 antibiotic 
resistance genes.

The results of functional annotation are shown in 
Table  1, Data file 2 [16]. A total of 6,109 proteins were 
successfully annotated in the COG database and divided 
into 25 categories [21] in which 1,042 proteins were pre-
dicted to function in carbohydrate transport and metab-
olism (G), and 867 proteins were found to be predicted 

Table 1  Overview of data files/data sets
Label Name of data file/data set File types

(file extension)
Data repository and identifier (DOI or accession number)

Data file 1 Genome summary of F. oxysporum strain 
ByF01

Spreadsheet (.xls) Figshare, https://doi.org/10.6084/m9.figshare.25609713 [16]

Data file 2 The functional prediction of F. oxysporum 
strain ByF01

Word(.doc) Figshare, https://doi.org/10.6084/m9.figshare.25609713 [16]

Data file 3 The annotations in gff format of ByF01 (.gff ) Harvard Dataverse, https://doi.org/10.7910/DVN/OED35D [17]
Data set 1 Assembled genome fastq files (.fastq) NCBI Sequence Read Archive https://identifiers.org/ncbi/insdc.

gca:GCA_034400335.1 [18]
Data set 2 Genome assembly of F. oxysporum fasta file (.fna) NCBI GenBank https://identifiers.org/ncbi/insdc.sra:SRP465557 [19]
Data set 3 Complete genome sequence fasta file (.fasta) NCBI Nucleotide

https://www.ncbi.nlm.nih.gov/nuccore/JAXIVL000000000.1/ [20]
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https://doi.org/10.1093/database/bas032
https://doi.org/10.1093/database/bas032
https://doi.org/10.6084/m9.figshare.25609713
https://doi.org/10.6084/m9.figshare.25609713
https://doi.org/10.7910/DVN/OED35D
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN37757793
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN37757793
https://www.ncbi.nlm.nih.gov/sra/SRP465557
https://www.ncbi.nlm.nih.gov/nuccore/JAXIVL000000000.1/


Page 3 of 4Liu et al. BMC Genomic Data           (2024) 25:59 

for general function (R). A volume of 63.84% genes were 
successfully annotated into the GO database [22] and 
divided into three main functional categories, including 
biological process, cellular component, and molecular 
function. However, approximately half of the total genes 
were involved in molecular function. Most of the genes in 
molecular function were primarily annotated in catalytic 
activity, binding, transporter activity, and transcription 
regulatory activity. The KEGG analysis showed that the 
successfully annotated 7,745 genes that encoded proteins 
could be divided into six major functional categories and 
47 secondary categories [23]. Metabolism (3,557) was 
the most abundant group, followed by human diseases 
(1,625), organismal systems (789), genetic information 
processing (771), cellular processes (634) and environ-
mental information processing (369). The results of the 
CAZy comparison showed that the carbohydrate active 
enzyme gene annotation was divided into six types [24], 
including glycoside hydrolases (42.3%), carbohydrate 
esterases (20.27%), auxiliary activities (20.54%), glycosyl 
transferases (12.43%), polysaccharide lyases (3.38%), and 
carbohydrate-binding modules (1.08%) .

In this study, we obtained the draft genome assembly of 
F. oxysporum strain ByF01 and performed a bioinformat-
ics analysis. To the best of our knowledge, this is the first 
report of the genome sequence of F. oxysporum strain 
ByF01 that causes root rot of K. roxburghii in China and 
throughout the world. The genomic data will provide 
effective resources to better understand the pathogenesis 
of K. roxburghii and prevent and control root rot on this 
TCM in the future.

Limitations
There are many kinds of F.oxysporum in different hosts 
have been sequenced. So far, tomato F.oxysporum 
(Fol4287) is relatively complete. Although many contigs 
have been obtained this time, the genome size is smaller 
than that of Fol4287 (61.39  Mb). The reason for these 
variations is still unclear.

Abbreviations
BUSCO	� Benchmarking Universal Single-Copy Orthologs
CAZy	� Carbohydrate Active EnZymes
CEGMA	� Core Eukaryotic Genes Mapping Approach
COG	� Clusters of Orthologous groups of proteins
GO	� Gene Ontology
KEGG	� Kyoto Encyclopedia of Genes and Genomes
NCBI	� National Center for Biotechnology Information

Acknowledgements
We would like to thank MogoEdit (https://www.mogoedit.com) for its English 
editing during the preparation of this manuscript.

Author contributions
CL and ZG contributed equally to this work. CL and ZG carried out 
sequencing, phylogenetic and other bioinformatics analysis. CL and LZ 
isolated and identified strain ByF01. ZG analyzed the genomes and CL wrote 
the manuscript and analyzed data. XH and JD revised the manuscript. HL 
designed and revised the manuscript. BQ designed the experiments and 

provided the sequencing funds. All authors read and approved the final 
manuscript.

Funding
This research was financially supported by Yunnan Provincial Science and 
Technology Department- Applied Basic Research Joint Special Funds 
of Chinese Medicine (202001AZ070001-015); Xingdian Elite Support 
Program; The major science and technology special program of Yunnan 
Province (202102AA310037; 202102AA310045-04).

Data availability
The data described in this Data note can be freely and openly accessed 
on NCBI accession number GCA_034400335.1, SRA under SRA accession 
ID SRP465557, NCBI GenBank under accession number JAXIVL010000000, 
figshare (https://doi.org/10.6084/m9.figshare.25609713), and Harvard 
Dataverse (https://doi.org/10.7910/DVN/OED35D). Please see Table 1 for 
details and links to the data.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 April 2024 / Accepted: 6 June 2024

References
1.	 Chen XJ, Pu XY, Pu XM, Li X, Liu ZB, Mei MJ, et al. Extracts of Knoxia Roxburghii 

(Spreng.) M. A. Rau induce apoptosis in human MCF-7 breast Cancer cells via 
mitochondrial pathways. Molecules. 2022;27(19):6435.

2.	 Latha P, Anand T, Prakasam V, Jonathan EI, Paramathma M, Samiyappan R. 
Combining Pseudomonas, Bacillus and Trichoderma strains with organic 
amendments and micronutrient to enhance suppression of collar and root 
rot disease in physic nut. Appl Soil Ecol. 2011;49:215–23.

3.	 Liu C, Zhang L, Li H, Dong J, He X, Qiu B. First report of Penicillium 
subrubescens causing root rot of Knoxia roxburghii in China. Plant Dis. 
2023;107(10):3304.

4.	 Liu C, Qiu B, Zhang L, Li H, Dong J, He X. First report of root rot caused 
by Fusarium oxysporum on Knoxia valerianoides in China. J Plant Pathol. 
2023;105(3):1205–6.

5.	 Dean R, Kan JALV, Pretorius ZA, Hammond-Kosack KE, Pietro AD, Spanu PD, 
Rudd JJ, Dickman M, Kahmann R, Ellis J. The top 10 fungal pathogens in 
molecular plant pathology. Mol Plant Pathol. 2012;13(4):414–30.

6.	 Papathoti NK, Saengchan C, Daddam JR, Thongprom N, Tonpho K, Thanh TL, 
Buensanteai N. Plant systemic acquired resistance compound salicylic acid as 
a potent inhibitor against SCF (SKP1-CUL1-F-box protein) mediated complex 
in Fusarium oxysporum by homology modeling and molecular dynamics 
simulations. J Biomol Struct Dyn. 2022;40(4):1472–9.

7.	 Choubey VK, Sakure AA, Kumar S, Vaja MB, Mistry JG, Patel DA. Proteomics 
profiling and in silico analysis of peptides identified during Fusarium oxyspo-
rum infection in castor (Ricinus communis). Phytochemistry. 2023;213:113776.

8.	 Su D, Fu JF. First report of root rot on Pulsatilla Koreana caused by Fusarium 
oxysporum in China. Plant Dis. 2013;97(3):425.

9.	 Liu, Sun W, Shen B, Zhang TJ. First report of Fusarium oxysporum causing 
root rot of Gentiana Scabra Bunge (Adenophora Capillaris) in China. Plant Dis. 
2022;106(10):2756.

10.	 Xu R, Song SQ, Xu J, Zhou J, Zheng SX, Xie J, Wang X, Peng S, Zhu XQ, Song 
R. First report of Fusarium oxysporum causing stem spots on Polygonatum 
odoratum in China. Plant Dis. 2022;107(6):1948.

11.	 Lombard L, Sandoval-Denis M, Lamprecht SC, Crous PW. Epitypification of 
Fusarium oxysporum-clearing the taxonomic chaos. Persoonia. 2019;43:1–47.

https://www.mogoedit.com
https://doi.org/10.6084/m9.figshare.25609713
https://doi.org/10.7910/DVN/OED35D


Page 4 of 4Liu et al. BMC Genomic Data           (2024) 25:59 

12.	 Simão FA, Waterhouse RM, Panagiotis I, Kriventseva EV, Zdobnov EM. BUSCO: 
assessing genome assembly and annotation completeness with single-copy 
orthologs. Bioinformatics. 2015;31(19):3210–2.

13.	 Teng K, Guo Q, Liu L, Guo Y, Xu Y, Hou X, et al. Chromosome-level reference 
genome assembly provides insights into the evolution of Pennisetum alope-
curoides. Front Plant Sci. 2023;14:1195479.

14.	 Su J, Dong X, Dong J, Ji P, Zhang L. Genome sequence resource of Fusarium 
oxysporum strain PkF01: the causative agent of rhizome rot of polygonatum 
kingianum. PhytoFrontiers™. 2023;3(2):447–51.

15.	 Rao X, Mai G, Xiao W, Li P, Li H. Complete genome sequence of Dickeya dada-
ntiistrain XJ12 causing banana bacterial sheath rot in China. J Plant Pathol. 
2023;105(3):1109–14.

16.	 Liu C, Guo Z, Zhang L, Dong J, He X, Li H, Qiu B. Data fles for complete 
genome of the Fusarium oxysporum strain ByF01. Figshare. 2024. https://doi.
org/10.6084/m9.Figshare.25609713

17.	 Liu C, Guo Z, Zhang L, Dong J, He X, Li H, Qiu B. Data fles for complete 
genome of the Fusarium oxysporum strain ByF01. Harv Dataverse. 2024. 
https://doi.org/10.7910/DVN/OED35D

18.	 NCBI Sequence Read Archive. (2024). https://identifiers.org/ncbi/insdc.
gca:GCA_034400335.1

19.	 NCBI GenBank. (2024). https://identifiers.org/ncbi/insdc.sra:SRP465557
20.	 NCBI GenBank. (2024). https://www.ncbi.nlm.nih.gov/nuccore/

JAXIVL000000000.1
21.	 Galperin MY, Makarova KS, Wolf YI, Koonin EV. Expanded microbial genome 

coverage and improved protein family annotation in the COG database. 
Nucleic Acids Res. 2015;43(Database issue):D261–269.

22.	 Long Y, Xu W, Liu C, Dong M, Liu W, Pei X, Li L, Chen R, Jin W. Genetically 
modified soybean lines exhibit less transcriptomic variation compared to 
natural varieties. GM Crops food. 2023;14(1):1–11.

23.	 Böer T, Bengelsdorf FR, Bömeke M, Daniel R, Poehlein A. Genome-based 
metabolic and phylogenomic analysis of three Terrisporobacter species. PLoS 
ONE. 2023;18(10):e0290128.

24.	 Rehman MNU, Dawar FU, Zeng J, Fan L, Feng W, Wang M, Yang N, Guo G, 
Zheng J. Complete genome sequence analysis of Edwardsiella tarda SC002 
from hatchlings of siamese crocodile. Front Veterinary Sci. 2023;10:1140655.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.6084/m9.Figshare.25609713
https://doi.org/10.6084/m9.Figshare.25609713
https://doi.org/10.7910/DVN/OED35D
https://www.ncbi.nlm.nih.gov/biosample/?term=ByF01
https://www.ncbi.nlm.nih.gov/biosample/?term=ByF01
https://www.ncbi.nlm.nih.gov/sra/SRP465557
https://www.ncbi.nlm.nih.gov/nuccore/JAXIVL000000000.1
https://www.ncbi.nlm.nih.gov/nuccore/JAXIVL000000000.1

	﻿Genome sequence of ﻿Fusarium oxysporum﻿ strain ByF01, the causal agent of root rot of ﻿Knoxia roxburghii﻿ in China
	﻿Abstract
	﻿Objective
	﻿Data description
	﻿Limitations
	﻿References


