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a b s t r a c t 

Colletotrichum camelliae Massee, a member of Colletotrichum 

gloeosporioides species complex (CGSC), is an economically 

important fungal pathogen that causes significant damage 

to Camellia sinensis (tea) and other C amellia species that in- 

clude ornamental crops. Although the occurrence of C. camel- 

liae in the United States has been documented, to date 

most of the reports and all available genome sequences of 

this pathogen are from strains isolated outside the United 

States. Here, we report the isolation of four C. camel- 

liae isolates ( GCC14, PS22-1, PS23, and PS24) from symp- 

tomatic Camellia japonica plants in George County, Missis- 

sippi. Whole genome sequencing of all four isolates was 

performed as paired-end reads of 150 bp using NovaSeq X 

Plus. Clean reads were de novo assembled, mapped to C. 

camelliae reference genome sequence, LS-19, and genome- 

wide variants were analyzed. Sequencing data were sub- 

mitted to NCBI GenBank BioProject PRJNA1273064, and the 

following accession numbers were assigned: SRR34108282 

(GCC14), SRR33953793 (PS22-1), SRR33955217 (PS23) and 

SRR33957315 & SRR33956925 (PS24). The genome sequence 
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data reported here for C. camelliae are valuable for devel- 

oping diagnostic assays for the identification, tracking, and 

management of this pathogen on Camellia species that in- 

clude tea and ornamental crops. In addition, comparative ge- 

nomics, phylogenetics, and evolutionary studies using these 

and other available genomes can aid in deriving insights on 

the diversity and pathogenicity of this pathogen, CGSC, and 

the Colletotrichum genus. 

© 2026 Published by Elsevier Inc. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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pecifications Table 

Subject Genomics 

Specific subject area Fungal plant pathogen genomics 

Data format Genome sequences, raw data, de novo assembly, filtered and trimmed reads, 

reference mapping data 

Type of data Tables, Figures 

Data collection Colletotrichum camelliae was isolated from symptomatic Camellia japonica 

plants in George County, Mississippi, USA, in 2023. The whole genome was 

sequenced on Illumina NovaSeq X Plus platform at the UC Davis Genome 

Center, California. Data were processed using CLC Genomics Workbench 

v25.0.1. Clean reads > 120 nucleotides were de novo assembled, and contigs 

were used to generate alignments for phylogenetic identification. Clean reads 

were also mapped to the reference genome LS-19 and variants (SNPs, MNPs, 

and Indels) were identified. 

Data source location C. camelliae was collected from George County, Mississippi, USA, 30 ° 51’ 

54.5436’’ N, 88 ° 32’ 43.2054” W. Sequencing data were placed in public 

repository: NCBI. 

Data accessibility BioProject PRJNA1273064, SRA numbers SRR34108282 (GCC14), SRR33953793 

(PS22-1), SRR33955217 (PS23) and SRR33957315 & SRR33956925 (PS24). 

Repository name: National Center for Biotechnology Information (NCBI). Direct 

URL to data: 

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA1273064/ 

. Value of the Data 

• This is the first report of whole genome sequencing of Colletotrichum camelliae isolated from

Camellia japonica ornamental plants in the United States, and the first-time a C. camelliae

genome sequence is reported from the United States. 

• The ornamental horticultural industry in the United States accounts for one-third of the to-

tal value of all specialty crops. Timely identification of existing and emerging pathogens and

management of diseases caused by them are critical for sustaining the productivity and eco-

nomic impact of this important category of plants. 

• The four C. camelliae genomes reported here show many genetic variants when compared to

the reference genome sequence of LS-19 isolated from Camellia sinensis (Tea) in China. Many

single- and multi-nucleotide polymorphisms (SNPs, MNPs) and insertions/deletions (Indels)

were observed throughout the genomes of all four isolates; most variants were SNPs. 

• Since the sequences reported here are the first C. camelliae genomes from the United States,

they are a valuable resource to understand the unique and differentiating f eatures of these

isolates compared to C. camelliae strains reported from other locations, predominantly from

tropical and subtropical countries around the world. 

• Considering the phenotypic plasticity of Colletotrichum [ 1 ], the availability of the genomes

reported here will enable unambiguous identification and study of the potential spread of

this pathogen in the United States. 

http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA1273064/
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• Comparative analysis of the C. camelliae genomes reported here enables the development of

molecular markers and diagnostic tools for accurate identification, tracking, and management

of this pathogen. It will also facilitate population structure analysis, refinement of phyloge-

netic trees, and identification and differentiation of potential new strains of this pathogen. 

• The C. camelliae data reported here can be used in comparative genomics to identify genes

that are targets for fungicides and to identify potential mutations associated with fungicide

resistance. 

• The genome data provided here are of substantial importance for studies aimed at under-

standing genome complexity, architecture, and composition of pathogenicity-related genes 

while providing insights about the genetic basis of polyphagous (generalists) and narrow

host range (specialists) pathogens. C. camelliae is a specialist and the four isolates reported

here (GCC14, PS22-1, PS23, and PS24) have genome sizes within the range (57.84 – 67.7 Mb)

reported from outside the United States; when comparatively analyzed with the genomes

of other Colletotrichum species, these genomes could be very valuable for investigating the

compositional differences between generalists and specialists. 

2. Background 

The genus Colletotrichum (Family Glomerellaceae, Class Sordariomycetes, Division Ascomy- 

cota), voted as one of the top 10 most important genera of phytopathogenic fungi, contains eco-

nomically important pathogens that cause anthracnose in a wide range of host plants worldwide

[ 2 ]. Colletotrichum gloeosporioides species complex (CGSC), the most species-rich complex among

the 16 species complexes of Colletotrichum, has a broad host range with its members causing

damage to diverse agronomic and horticultural crops [ 2–4 ]. 

Colletotrichum camelliae Massee, a member of CGSC, is one of the most important fungal

pathogens infecting Camellia sinensis (Tea) in almost all tea growing regions in the world. Com-

pared to polyphagous C. gloeosporioides, C. fructicola, and other species of CGSC, C. camelliae has

a narrow host range, primarily infecting C. sinensis and other Camellia species that include orna-

mentals such as Camellia sasanqua, Camellia japonica , and Camellia oleifera [ 5–7 ]. 

The ornamental horticultural industry in the United States accounts for one-third of the total

value of all specialty crops [ 8 ]. Therefore, to maintain consistent productivity, it is important to

monitor and manage existing diseases as well as to identify, track, and manage any new and

emerging pathogens. To date, C. camelliae has been reported in the United States on C. sinensis

and an ornamental C. sasanqua [ 6 , 9 ]. A recent study also reported a single isolate of C. camelliae

on C. japonica , an important ornamental within Camellia genus [ 10 ]. 

Timely and accurate identification of symptomatic plants and associated fungal species and

development of molecular diagnostics is crucial for understanding pathogenicity, investigating

host range, and implementing effective management strategies [ 11 ]. Although approaches based

on single-gene, multilocus, or internal transcribed spacer (ITS) have been widely used for the

genetic identification and differentiation of Colletotrichum species, they were found to be insuf-

ficient in several cases [ 1 ]. Leveraging whole genome sequences and performing comparative

analysis using other genomes enable efficient species differentiation, phylogenetic analysis, and

evolutionary studies. 

Only three C. camelliae genome sequences, all derived from isolates obtained in China, are

currently available in the NCBI database. LS-19 (reference genome) and LT-3-1 were isolated

from C. sinensis and CcLH18 was isolated from C. oleifera . Genome sequences for isolates from

the United States are currently not available. Here, we report the isolation of C. camelliae from

symptomatic C. japonica plants in Mississippi and provide the whole genome sequence of these

isolates. 

The purpose of this research was to obtain the draft genome sequences of four C. camelliae

isolates, GCC14, PS22-1, PS23, and PS24, from the United States, perform comparative analy-

sis, and derive information on their relatedness with C. camelliae genomes from other locations.

The availability of these genome sequences not only enables development of diagnostics for ac-
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Table 1 

Read quality information for novel C. camelliae isolates, raw and post-trim. 

Isolate Number of reads (Raw) Number of 

reads 

(Post-trim) 

Amount of 

nucleotides 

(Raw) 

Amount of 

nucleotides 

(Post-trim) 

GCC14 33,540,392 33,449,960 5,031,058,800 5,008,387,405 

PS22-1 26,459,460 26,401,141 3,968,919,0 0 0 3,947,6 84,16 8 

PS23 34,223,466 34,175,147 5,133,519,900 5,115,698,575 

PS24 35,855,472 35,706,859 5,378,320,800 5,342,198,071 

Table 2 

Adapters used by Novogene sequencing. 

Adapter Sequence 

P5 AATGATACGGCGACCACCGAGATCTACAC[i5]ACACTCTTTCCCTACACGACGCTCTTCCGATCT 

P7 GATCGGAAGAGCACACGTCTGAACTCCAGTCAC[i7]ATCTCGTATGCCGTCTTCTGCTTG 

Table 3 

Genomic features and de novo assembly statistics (Quast report) for the four isolates (GCC14, PS22-1, PS23, and PS24) 

of C. camelliae . 

Statistic GCC14 PS22-1 PS23 PS24 

Sequencing Coverage 70.23 × 63.76 × 81.20 × 86.66 ×
Scaffolds, count 563 493 442 615 

Contigs, count 629 607 501 710 

Largest contig (bp) 1,485,726 1,234,331 1,253,778 1,317,036 

Total genomic length (bp) 63,197,770 61,466,282 62,553,133 61,295,723 

N50 (bp) 281,246 362,368 338,263 313,323 

N90 (bp) 88,206 86,543 99,102 63,284 

L50 (bp) 65 48 60 60 

L90 (bp) 215 182 185 228 

GC% 50.16 50.34 50.15 50.38 

Table 4 

Busco Statistics (using Glomerellales database). 

Isolate Complete 

BUSCOs / % 

Single 

BUSCOs / % 

Duplicated 

BUSCOs / % 

Fragmented 

BUSCOs / % 

Missing 

BUSCOs / % 

n 

GCC14 6058 / 99.3 % 6044 / 99.0 % 14 / 0.2 % 5 / 0.1 % 40 / 0.7 % 6103 

PS22 6061 / 99.3 % 6049 / 99.1 % 12 / 0.2 % 5 / 0.1 % 37 / 0.6 % 6103 

PS23 6063 / 99.3 % 6051 / 99.1 % 12 / 0.2 % 5 / 0.1 % 35 / 0.6 % 6103 

PS24 6061 / 99.3 % 6049 / 99.1 % 12 / 0.2 % 5 / 0.1 % 37 / 0.6 % 6103 

c  

c  

l

3
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a  
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urate identification, differentiation, and tracking of C. camelliae in the United States, but also

ontributes to global research effort s in phylogenetic and evolutionary studies of CGSC and Col-

etotrichum genus. 

. Data Description 

Draft genome sequences for isolates GCC14, PS22-1, PS23 and PS24 are available at the Na-

ional Center for Biotechnology Information (NCBI) under the BioProject Number PRJNA1273064

ith the accession numbers SRR34108282 (GCC14), SRR33953793 (PS22-1), SRR33955217 (PS23),

nd SRR33957315 and SRR33956925 (PS24). Basic read quality data is presented in Table 1 and

equences of adapters used by Novogene are provided in Table 2 . Data evaluation performed by

uast and BUSCO analysis is presented in Tables 3 and 4 , respectively. 
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Fig. 1. Whole genome alignment of Colletotrichum camelliae isolates PS23, GCC14, PS24, and PS22-1 to reference genome 

LS-19. 

Fig. 2. Contig-wise distribution of variants. SNPs: single nucleotide polymorphisms; MNPs: multiple nucleotide poly- 

morphisms; and Indels: total insertions and deletions. 

 

 

 

 

 

 

 

 

The whole genome sequences of these isolates were aligned to the structurally annotated ref-

erence genome sequence of isolate LS-19 (Biosample ID: SAMN17126018). The alignment results

are presented in Fig. 1 . Genome-wide variant analysis was performed based on the compari-

son of sequencing data of the isolates and the LS-19 reference genome sequence using CLC Ge-

nomics Workbench and is presented in Fig. 2 . Contigs 1 to 10 shown in Fig. 2 correspond to ten

core chromosomes expected in the genome of C. camelliae , a member of CGSC [ 12 ]. There are 9

smaller contigs (contigs 11-19). Additional work needs to be done to determine whether one or

more of these smaller contigs merge with the larger contigs or correspond to mini-chromosomes

commonly observed in several species of the CGSC [ 12 ]. 
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. Experimental Design, Materials and Methods 

.1. Fungal isolation 

Plant samples from Camellia japonica ‘Gunsmoke’ and ‘Pink Serenade’ that exhibited foliar an-

hracnose symptoms and stem dieback were collected in George County, Mississippi, USA. Sam-

les were surface sterilized in 10 % (v/v) sodium hypochlorite solution (1:10 dilution of com-

ercial bleach, approximately 5–9 % NaOCl), rinsed in ultra-pure sterile reverse osmosis water,

nd the healthy and diseased tissue margin of foliar and stem canker symptoms were placed on

otato dextrose agar (PDA). Fungal isolates were recovered and pure isolates obtained by pas-

aging mycelial tips on PDA. Resulting isolates were grown at 24 °C for 3-5 days under constant

ight and morphologically identified to the genus level ( Colletotrichum ) through microscopic ex-

mination of conidia and conidiophores from acervuli. Mycelial tips were extracted and grown

n potato dextrose broth on a shaker for an additional 3-5 days at 24 °C in low light conditions.

he resulting mycelial globules were removed and vacuum filtered to eliminate the supernatant

roth. Globules were split open, and agar blocks extracted using a fire-sterilized scalpel. Globules

ere placed into sterile 5 ml centrifuge tubes and frozen overnight at -80 °C and subsequently

laced in a freeze dryer for approximately 48 h. The lyophilized tissue was placed in a 2 ml bead

eater vial approximately ¼ full of 1 mm zirconium silica beads, with 1 ml DEPC-treated, molec-

lar biology grade water added. The vials were placed on a Biospec Products Mini-Beadbeater

nd beaten at 2600 rpm for 3 min at room temperature (24 ± 3 °C). (BioSpec Products, Inc,

artlesville, OK, USA). 

Isolates were deposited in the Agricultural Research Service Culture Collection at the North-

rn Regional Research Laboratory (NRRL) located in Peoria, IL, USA, and assigned NRRL numbers

4918 (GCC14), 64914 (PS22-1), 64916 (PS23) and 64993 (PS24). 

.2. Genomic DNA preparation 

DNA extraction for all samples was initially performed using the Dynabeads DNA Direct Uni-

ersal Kit (Fisher Scientific, USA) according to the manufacturer’s instructions; isolate PS24 was

uccessfully extracted at high quality using this method, but other isolates failed quality checks.

s such, DNA was re-extracted from GCC14, PS22-1 and PS23 using the Wizard Genomic DNA

urification Kit (Promega Corp, USA), again following the manufacturer’s instructions. The con-

entration and purity of DNA was measured using a NanoDrop 10 0 0 Spectrophotometer (Thermo

cientific, USA). 

.3. Genome sequencing and assembly 

Microbial whole genome libraries (350 bp insert size) were prepared using an ABclonal Rapid

lus DNA Library Prep kit (ABclonal, Woburn, MA, USA). Sequencing was performed as paired-

nd reads of 150 base pairs using the Illumina NovaSeq X Plus platform by Novogene, at the

C Davis Genome Center in Davis, CA, USA. To generate clean reads, adapters P5 and P7 (see

able 2 for adapter sequences) were removed from the reads, and low-quality reads, short reads

 < 120 bp) and homopolymers were trimmed using CLC Genomics Workbench v25.0.3 (Qia-

en, Aarhus, Denmark) [ 13 ]. The resultant clean reads were assembled in CLC Genomics Work-

ench and mapped to the reference genome of C. camelliae (Strain ID: LS-19; Biosample ID:

AMN17126018). 

Genome completeness was assessed using BUSCO v6.0.0 [ 14 ] using the Glomerellales

atabase (glomerellales_odb12, rev 7/2025). Table 4 shows BUSCO scores for all categories across

ll four isolates. Furthermore, genomes were quality checked using Quast v5.3.0 [ 15 ] and results

f this quality analysis are presented in Table 3 . 
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Table 5 

Identification and removal of contaminants using Kraken2. 

Isolate Total Raw 

Reads 

Reads 

Trimmed 

Contaminant Taxids (Count) Reads Remaining after 

Trim and Clean 

GCC14 33,540,392 136,422 76775 (405), 9606 (9,834), 1747 (1,486), 1282 (200) 33,392,045 

PS22 26,459,460 159,643 9606 (597) 26,299,220 

PS23 34,223,466 108,737 9606 (1,628), 1747 (242) 34,112,859 

PS24 35,855,472 235,562 9606 (798), 1747 (453), 76775 (129) 35,618,530 

 

 

 

 

 

 

 

 

 

 

 

Genomes were also scanned for contaminants using Kraken2 v2.14. Any reads identified to

the species level containing more than 100 reads were extracted from the raw data before de

novo assembly was performed. Table 5 presents a summary of the contaminants found and re-

moved from the raw read sequences of the isolates. 

Limitations 

Not applicable. 
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