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ABSTRACT

Buxus megistophylla Levl. is one of the most common green horticultural plants in the city presently.
Here, we assembled and annotated the complete chloroplast (cp) genome of B. megistophylla. The
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whole length of the genome is 157,611 bp and encodes a total of 124 genes, which contains 89 pro-

tein-coding genes, 31 transfer RNA (tRNA) genes, and four ribosomal RNA (rRNA) genes. Phylogenetic
tree analysis showed that B. megistophylla is separated from two other species of the same family, but
these three species, clustered in one clade, are relatively closer to each other compared to the species
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in other families. This cp genome sequencing and phylogenetic analysis offer genetic background for
conservation and may contribute to further evolutionary studies of this species.

Buxus megistophylla Levl. is a shrub or small arbor of Buxus
family (Jing et al. 2020). It is a temperate and subtropical tree
species, widely cultivated in the center and north of China
(Zhang et al. 2015). Due to its beautiful tree shape and
strong ornamental value, B. megistophylla is widely used as
an excellent landscaping tree species. It has been used as
horticultural plant in the city of south and southwest of
China (Hu et al. 2018). Till now, apart from some complete
and partial CDS sequences of B. megistophylla in public data-
base, there is no information about genome, transcriptome
of this plant. We assembled its chloroplast (cp) genome and
analyzed its phylogenetic evolution in this study, which
would be helpful for better understanding the evolution rela-
tionship within the Buxaceae family and further studies on its
molecular breeding and genetic engineering.

The fresh young leaves of B. megistophylla were collected
from Anhui University of Chinese Medicine (117°38'E,
31°93'N), and the specimen was deposited in the Center of
Herbarium, Anhui University of Traditional Chinese Medicine,
Hefei, China, under accession number 20200819. Genomic
DNA was extracted by DNAsecure Plant Kit (TIANGEN Biotech
Co., Ltd., Beijing, China), the quality of DNA and its integrity
were checked by BioPhotometer Plus (Nucleic acid and pro-
tein detector, Eppendorf, Germany). DNA library was con-
structed from high quality DNA by VAHTSTM Universal DNA
Library Prep Kit for llluminaVR V3 (Vazyme Biotech Co., Ltd.,
Nanjing, China) and the template size is from 420bp to
520bp. Next-generation sequencing was conducted by
Suzhou Genewiz Biotechnology Co. Ltd. (Suzhou, China) with

an lllumina Hiseq platform (lllumina, San Diego, CA). A total
of 3.18G raw data were obtained after sequencing. The
sequencing data quality statistical software Cutadapt (version
1.9.1) (He et al. 2020) was used to filter the contamination,
connectors and low-quality sequences, and 3.15G clean data
for subsequent information analysis were obtained. We used
the software NOVOPlasty (version 2.7.2) (Dierckxsens et al.
2017) and auxiliary software Spades (Bankevich et al. 2012)
to assemble cp genome, and the draft sequences were cor-
rected manually by clean read mapping using bowtie2
(Langmead and Salzberg 2012) and Tablet (Milne et al. 2013).
The cp genome of Buxus microphylla (GenBank accession no.:
NC009599) was used as the reference genome for bioinfor-
matics analysis, and Prodigal (version 3.02) (Hyatt et al. 2010)
was used to predict genes.

The complete cp genome of B. megistophylla was charac-
terized by using Illlumina pair-end sequencing. The cp gen-
ome of B. megistophylla was 157,611 bp in length, containing
a large single-copy region (LSC) of 85,930 bp, a small single-
copy region (SSC) of 18,319bp, and two inverted repeat
regions (IRs) of 26,681 bp. The overall GC content is 37.27%,
while the corresponding values of the LSC, SSC, and IRs
regions are 35.09%, 31.79%, and 42.65%, respectively. GC
content of IRs region is the highest. The genome contains
totally of 124 genes including 89 coding genes, 31 transfer
RNA (tRNA) genes, and four ribosomal RNA (rRNA) genes.

Genome sequences were aligned by using MAFFT (Katoh
and Standley 2013), and a maximum-likelihood phylogenetic
tree including B. megistophylla and other 14 reported species
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Figure 1. Maximum-likelihood phylogenetic tree resulted from the chosen genome information of 14 relevant chloroplast sequences. Values next to the branches
stand for the percentage of replicate trees where the groups clustered together, and the bootstrap parameter was set at 1000 replicates.

was constructed using MEGA-X (Kumar et al. 2016) with 1000
bootstrap replicates. The result of phylogeny analysis indi-
cated that two species of Pachysandra terminalis and B.
microphylla with cp genome sequenced in family Buxaceae
are closely related and clustered under the same node, while
B. megistophylla is relatively distant from them. But these
three, in same family, are relatively closer to each other com-
pared to species of other families, and they are clustered in a
clade (Figure 1). From the phylogenetic tree analysis, maybe
the traditional classification of species in this family need be
modified by molecular biology. This complete cp genome
sequence of B. megistophylla will provide useful information
for future studies in solving the phylogenetic relationships
among the species of Buxus family.
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