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The complete chloroplast genome sequence of Lindera fragrans (Lauraceae):
genome structure and phylogenetic analysis
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ABSTRACT
Lindera fragrans, naturally distributed in southern China, is economic and ecological tree. Its leaves are
one of the primary raw materials for processing Hawk tea. Here, we assembled the complete chloro-
plast genome of L. fragrans using Illumina pair-end sequencing. The chloroplast genome size was
152,739 base pairs (bp) with 39% GC content, containing a pair of inverted repeats (IRA/B) of
20,067bp, separated by a large- and a small single-copy region (LSC/SSC) of 93,711bp and 18,894bp,
respectively. The genome encoded 126 genes, including 82 protein-coding, 36 transfer RNA (tRNA),
and eight ribosomal RNA (rRNA) genes. Phylogenetic analysis based on chloroplast genome sequences
of 22 species suggested that L. fragrans was closely related to species of Lindera genus than other gen-
era in Lauraceae. These results can be a valuable genome resource for further genetics and molecular
biology studies.
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Lindera fragrans Oliver (Hooker’s Icon. Pl. 18: t. 1788. 1888), a
small indeciduous tree with lanceolate leaf, is widely distrib-
uted in southern China. L. fragrans contains compounds such
as terpenoids, flavonoids, and antioxidants. Its leaves can pre-
pare Hawk tea, which is a traditional folk beverage or a
Chinese medicine due to its high flavonoid content (Tan
et al. 2016; Jia et al. 2017; Feng et al. 2019). For angiosperm,
the gene sequence and structure of the chloroplast genome
can play a role in revealing the phylogeny of species and
interpreting the origin and domestication of cultivated crops.
Although the chloroplast genome of L. fragrans was already
present in GenBank (unverified: MN453265.1 and
MW800996.1), it was not assembled into circular and had no
genetic annotation information. Therefore, this study pro-
vided the whole chloroplast genome of L. fragrans for the
first time and meaningful information for the phylogeny of
Lauraceae and laid a foundation for subsequent research
(NCBI accession number OL912951).

A young L. fragrans tree was collected from Baoshan City,
Yunnan, China (99�170E, 25�110N) and transplanted to the
Laboratory of Guizhou University for Cultivation. No endan-
gered or protected individual was involved in the study, and
no specific permissions were required for the sample. The
voucher samples used in this study were deposited in the
Herbarium of Forestry College at Guizhou University
(Xingyong Cui, cuixy0520@163.com) under the accession
number BS202111LF03. The total DNA was extracted from 1g
of the fresh leaves using a modified CTAB method (Doyle
and Doyle 1987), and then the quality and quantity of gen-
omic DNA were determined by ultraviolet–visible

spectrophotometer and agarose gel electrophoresis. A
sequencing library (PE150) was constructed using the quali-
fied DNA, and then sequenced using an Illumina Hiseq 4000
platform. All raw reads were filtered through NGS QC tool-
kit_v2.3.3 (Patel and Jain 2012). The obtained data were
assembled by GetOrganelle (Jin et al. 2020), and then formed
a circular chloroplast genome using the Bandage program
(Wick et al. 2015). The predictive genes of L. fragrans were
annotated using CPGAVAS2 (Shi et al. 2019) and compared
with the chloroplast sequence of L. communis as a reference.
The tRNA genes were verified using tRNAscan-SE (Schattner
et al. 2005). Phylogenetic tree construction and reliability
assessment of internal branches, based on the maximum-
likelihood (ML) method, were conducted using the ML
method MAFFT v7.271 (Katoh and Standley 2013), and the
bootstrap was performed using IQ-TREE v1.6.12 (Minh et al.
2020). GTRþ FþIþG4 chosen according to BIC was selected
as the best-fit model according to the built-in ModelFinder.

The chloroplast genome of L. fragrans was 152,739 base
pairs (bp) with 39% GC content, containing a pair of inverted
repeats (IRA/B) of 20,067 bp, separated by a large- and a
small single-copy region (LSC/SSC) of 93,711 bp and
18,894 bp, respectively. A total of 126 genes are included in
the quadripartite structure, including 82 protein-coding
genes, 36 transfer RNA (tRNA) genes, and eight ribosomal
RNA (rRNA) genes. The phylogenetic analysis based on the
complete chloroplast genomes of 20 species in Lauraceae
and two from Calycanthaceae suggested that L. fragrans was
more closely related to species of the Lindera genus than
other genera in Lauraceae (Figure 1). These results can
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provide meaningful data for exploring and utilizing the tea-
like species resources.
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Figure 1. Maximum-likelihood phylogenetic tree of L. fragrans based on the complete chloroplast genomes of 22 previously reported species (all the sequences
were downloaded from NCBI GenBank; numbers on the nodes are bootstrap values from 1000 replicates).
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