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ABSTRACT
Xylosma racemosa (Siebold & Zucc.) Miq. which plays an important role in ecology, medicine and econ-
omy, is a deciduous species of Salicaceae. In this paper, we sequenced, assembled, and annotated the
chloroplast (cp) genome of X. racemosa (Siebold & Zucc.) Miq. by using the sequencing data from
Illumina Novaseq platform. The complete cp genome of X. racemosa is 157,262bp in length, containing
a large single-copy (LSC) region of 84,289bp, and a small single-copy (SSC) region of 17,817bp. It con-
tains 131 genes, including 8 rRNA genes, 37 tRNAs genes and 86 protein-coding genes. The GC content
of X. racemosa cp genome is 36.74%. The phylogenetic analysis suggests that X. racemosa is a sister
species to Xylosma congesta in Salicaceae.

ARTICLE HISTORY
Received 15 June 2021
Accepted 27 August 2021

KEYWORDS
Xylosma racemosa;
phylogenomics; Salicaceae;
complete chloro-
plast genome

Xylosma racemosa (Siebold & Zucc.) Miq. (Miquel 1865) is a
prominent species of Salicaceae, 4–15m tall and evergreen
shrubs or small trees, which mainly distribute in forest mar-
gins, thickets on hills, plains and surrounding village at an
altitude of 500–1100m in the center, south and southwest of
China and in India (rare), Japan and Korea (Yang and Sue
2007). It possesses high value for timber, medicinal, ornamen-
tal, and ecological purposes. But, to date, there is not full
knowledge on the complete cp genome was measured for X.
racemosa. The object of this work was to explore the intrinsic
distinction in an effort to vindicate its taxonomic status in
genus Xylosma. Also, to reveal the complete genome
sequence of X. racemosa could play an important role in the
protection, development and utilization of its resources. In
this work, we characterized the complete cp genome
sequence of X. racemosa (GeneBank accession number:
MZ379835) based on Illumina pair-end sequencing data to
provide a valuable complete cp genomic resource.

The fresh leaves of X. racemosa were collected from
Nanjing Forestry University (��latitude�� 32.0815 and
��longitude�� 118.8156) in Nanjing, Jiangsu, China. A speci-
men was deposited at the herbarium of Nanjing Forestry
University (contact person: xuehongma@njfu.edu.cn) under
the voucher number NF2021029. The sample of genome
sequencing library was formed by PCR amplification, which
was extracted on Illumina Novaseq platform by Nanjing

Genepioneer Biotechnologies Inc. (Nanjing, China), and read
long for PE150 sequencing.

The original reads was filtered by fastp (version 0.20.0),
and the clean data was assembled into chloroplast genome
with SPAdes (Bankevich et al. 2012). Then, the reference
sequence (Genebank accession number: MN078135.1) was
used for quality control after assembly. Finally, the assembled
genome was annotated using CpGAVAS (Liu et al. 2012).
Based on the Maximum Likelihood (ML), the phylogenetic
tree was deduced by MAFFT (Rozewicki et al. 2019) and IQ-
Tree (Gao et al. 2018).

The complete chloroplast genome sequence of X. race-
mosa was 157,262 bp in length, and contained a pair of
inverted repeat (IRa and IRb) regions of 27,578 bp, which
were separated by a large single copy (LSC) region of
84,289 bp, and a small single copy (SSC) region of 17,817 bp.
A total of 131 genes are encoded, including 86 protein-cod-
ing genes (77 CDS species), 37 tRNA genes (30 tRNA species)
and 8 rRNA genes (4 rRNA species). Most of genes occurred
in a single copy; however, 9 protein-coding genes (ndhB, rpl2,
rpl23, rps12, rps19, rps7, ycf1, ycf15 and ycf2), 7 tRNA genes
(trnA-UGC, trnI-CAU, trnI-GAU, trnL-CAA, trnN-GUU, trnR-ACG
and trnV-GAC), and 4 distinct rRNA genes (4.5S, 5S, 16S, and
23S) are duplicated. A total of 9 protein-coding genes (atpF,
ndhA, ndhB, petB, petD, rpl16, rpl2, rpoC1 and rps12) contained
1 intron while the other 2 genes (clpP, ycf3) had 2 introns
each. The overall GC content of X. racemosa genome is
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36.74%, and the corresponding values in LSC, SSC, and IR
regions are 34.62, 30.38, and 42.04%, respectively.

To reveal the phylogenetic evolution of X. racemosa, we
constructed a ML phylogenetic tree based on 16 cp genomes
from Salicaceae and 3 cp genomes as outgroups from 2 taxa
(Achariaceae, Malpighiaceae). We found that X. racemosa was
clustered with other families of Salicaceae with 100% boot-
strap values (Figure 1). In addition, X. racemosa was highly
supported to be a sister species to Xylosma congesta
in Salicaceae.
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Figure 1. Maximum likehood tree showing the relationship among Xylosma racemosa and representative species within Salicaceae, based on whole chloroplast
genome sequences, with 2 taxa from Malpighiales as outgroup. The bootstrap supports the values shown at the branches.
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