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Abstract

breeding programs.

Objectives Toona sinensis, commonly known as Chinese toon, is a perennial woody plant with significant economic
and ecological importance. This study employed whole-genome resequencing of 180 T. sinensis samples collected
from Shandong to analyze genetic variation and diversity, ultimately identifying 18,231 high-quality SNPs after rigor-
ous quality control and linkage disequilibrium pruning. This comprehensive genomic resource provides novel insights
into the genetic architecture of T. sinensis, facilitating the elucidation of population structure and supporting future

Data description We performed whole-genome resequencing on 180 Toona sinensis samples, generating

1170.26 Gbp of clean data with a Q30 percentage of 93.69%. The average alignment rate to the reference genome
was 96.72%, with an average coverage depth of 8 xand a genome coverage of 88.71%. Following data quality control
and alignment, we performed SNP calling and filtering to identify high-quality SNPs across all samples. Population
structure analyses were then conducted using the identified SNPs, including principal component analysis (PCA),
structure analysis, and phylogenetic tree construction. These comprehensive analyses provide a foundation for under-
standing the genetic diversity and evolutionary dynamics of T. sinensis.
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Objective

Toona sinensis, a member of the Meliaceae family, is
widely cultivated for its edible young leaves, medicinal
properties, strong adaptability, and resilience [1]. This
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plant is significant for both ecological restoration and
agricultural applications. The young leaves of T. sinensis
are not only highly nutritious but have also been tradi-
tionally recognized for their health benefits, including
anti-inflammatory and anti-cancer properties [2].
Despite its significant economic and medicinal value,
the genetic diversity and population structure of T. sin-
ensis have yet to be thoroughly elucidated, hindering effi-
cient conservation and breeding programs. Population
structure analyses, including principal component anal-
ysis (PCA), ADMIXTURE, and phylogenetic tree con-
struction, indicated the presence of four distinct genetic
subgroups among the samples. These findings high-
light the genetic diversity within 7. sinensis populations,

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12863-024-01288-w&domain=pdf

Wang et al. BMC Genomic Data

(2025) 26:1

Table 1 Overview of data files/data sets
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Label Name of data file/data set File types Data repository and identifier

Datafile1  Sample information Dataset (xlsx) li, leilei. Figshare. (2024) https://doi.org/10.6084/m?9.figshare.27224772 [3]
Datafile2  lllumina resequencing reads Fastq file (fq.g2) China National GeneBank DataBase (Accession no: CNPO006008) [4]
Datafile3  Reference genome assemble Fasta file (fasta.gz) ~ China National GeneBank DataBase (Accession no: CNA0019196) [7]
Datafile4  Genotyping data before filtering VCF file (vcf.g2) li, leilei. Figshare. (2024) https://doi.org/10.6084/m9.figshare.27224772.v3. [3]
Datafile5  SNP data comprising 18,231 variants  VCF file (vcf.gz) li, leilei. Figshare. (2024) https://doi.org/10.6084/m9.figshare.27224772.v3.[3]
Datafile6  Figure 1 PDF file (.pdf) li, leilei. Figshare. (2024) https://doi.org/10.6084/m9.figshare.27224772.v3. 3]
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Fig. 1 Population structure of 180 accessions of Toona sinensis. A Plots of T. sinensis individual ancestry inference for K=2 to 4 based on 18,231 SNPs.
B PCA plots of the first two components of 108 accessions. C Phylogenetic tree of all accessions inferred from 18,231 SNPs
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providing valuable insights for future breeding and con-
servation of this economically important species.

Data description

We sampled 180 Toona sinensis individuals (Table 1,
Data file 1) [3] from Shandong Province, China, to assess
intraspecific genetic diversity. Resequencing these sam-
ples using an Illumina platform generated a total of
1170.26 Gb of clean data (Table 1, Data file 2) [4], with
a Q30 score of 93.69%. Clean reads were then aligned to
the T sinensis reference genome (Table 1, Data file 3) [5]
using the Burrows-Wheeler Alignment (BWA) [6] tool.
The average alignment rate was 96.72%, with an average
coverage depth of 8 xand a genome coverage of 88.71%.

We employed the Genome Analysis Toolkit (GATK) [8]
for variant calling to detect single nucleotide polymor-
phisms (SNPs) (Table 1, Data file 4) [3] and filtered them
using the following parameters: QD<2.0, MQ<40.0,
FS>60.0, QUAL<30.0 and MQrankSum<-12.5. After
performing linkage disequilibrium pruning using vcftools
(v.0.1.15) [9], a total of 18,231 high-confidence SNPs
(Table 1, Data file 5) [3] were obtained for further popula-
tion structural analyses. To explore the genetic structure
of T sinensis populations, we employed the ADMIX-
TURE software [10], utilizing the 18,231 high-confidence
SNPs. Testing was conducted on ancestral population
numbers (K) ranging from 1 to 10 to infer the optimal
population structure.

The analysis indicated an optimal population struc-
ture at K=4, resulting in the identification of four
unique genetic subpopulations, denoted as G1-G4
(Fig. 1A). G3 is the largest group, exhibiting a sig-
nificant number of individuals with admixed ancestry,
specifically with G4. G2 demonstrated a relatively con-
sistent genetic composition with limited admixture.
G1, having the smallest population size, comprised
some individuals with unique genetics while others
exhibited admixture with G3.

A neighbor-joining phylogenetic tree was constructed
with 1,000 bootstrap replicates using MEGA X software
[11] to investigate phylogenetic relationships among T.
sinensis accessions based on the 18,231 SNP dataset, and
it was further visualized using the ggtree package [12] in
R. The resulting tree validated the population structure
findings, as the accessions clustered into four distinct
groups corresponding to G1-G4 (Fig. 1B). The G3 lineage
occupied the largest area of the phylogenetic tree, indi-
cating its extensive genetic diversity.

The findings of the population structure were further
substantiated by PCA, as presented in Fig. 1C. A clear
demarcation into four key clusters was evidenced in the
PCA plot, corroborating the results obtained from the
ADMIXTURE and phylogenetic analyses. Finally, the

Page 3 of 4

comprehensive results obtained from this study suggest
that the T. sinensis population can be classified into
four predominant genetic lineages. The G3 population
exhibits extensive genetic diversity and admixture lev-
els, likely reflecting heightened gene flow. The G2 lin-
eage demonstrates a relatively homogeneous genetic
structure, while the G1 lineage, characterized by the
smallest effective population size, exhibits unique
genetic characteristics in certain individuals and intro-
gression with other lineages in some individuals. These
findings provide valuable insights into the evolutionary
history, genetic diversity and evolution of T. sinensis
populations.

Limitations

The primary limitation of this study is the average cover-
age depth of 8X, which may not be sufficient for detect-
ing rare variants with high confidence. Additionally, the
study focuses on a specific set of samples, which may
not represent the full genetic diversity of Toona sinensis
across its entire geographical range. Future studies with
higher coverage and a broader sample collection are nec-
essary to gain a more comprehensive understanding of
the genetic diversity of this species.

Abbreviations

PCA Principal component analysis
SNP Single Nucleotide Polymorphism
GATK  Genome Analysis Toolkit

BWA  Burrows-Wheeler Alignment
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