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ABSTRACT

Lilium pumilum DC. is a useful plant species not only for its showy flowers but also for its edible and
medicinal values. Here we report on the complete chloroplast genome sequence of L. pumilum. The
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chloroplast genome is 152,573 bp in size and includes two inverted repeat regions of 52,984 bp, which

is separated by a large single-copy region of 82,009bp and a small single copy region of 17,580 bp.
A total of 130 genes were predicted, including 38 tRNA, 8 rRNA, and 84 protein-coding genes.
Phylogenetic analysis placed L. pumilum under the family Liliaceae.

Lilium pumilum DC. is a valuable plant species not only for its
showy flowers but also for its edible and medicinal values
(Tang et al. 2014). L. pumilum is striking due to its graceful
flowers and bright red color. The bulbs L. pumilum, com-
monly known as “Bai-he” and recorded in Chinese
Pharmacopeia, have been used as traditional Chinese medi-
cines for the treating of various diseases long time (Ma et al.
2017). "Bai-he” is also regularly consumed as functional food
and used to make Chinese cuisines and food supplements
(Hwang et al. 2016; Lee et al. 2016; Song et al. 2016; Su
et al. 2019).

Unfortunately, vegetative reproduction of L. pumilum is dif-
ficult and the populations of L. pumilum may have already dis-
appeared due to overgrazing, uncontrolled overexploitation,
and the effects of climate change (Zhang et al. 2016). Hence,
it is necessary to develop the genetic resources to protect this
endangered species. Here, we generated the complete chloro-
plast genome of L. pumilum for further research.

Total genomic DNA was extracted from fresh leaves of L.
pumilum planted in Botanical Garden, Institute of Chinese
Materia Medica, Hunan Academy of Chinese Medicine
(N28°13'28.15”, E112°56/26.96"). Specimens were kept in in
Hunan Herbarium of Chinese Traditional Medicine under the
collection number HUTM100005.

TruSeq DNA Sample Prep Kit (lllumina, USA) was used to
construct a genomic library consisting of an insert size of
350 bp. Sequencing was carried out on an Illumina NovaSeq
platform. The output was a 6 Gb raw data of 150 bp paired-
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end reads, further trimmed and assembled using SPAdes
(Bankevich et al. 2012). Annotations of chloroplast genome
were conducted by the software Geneious (Kearse et al.
2012) and checked by comparison against the Lilium brownii
complete chloroplast genome (GenBank accession num-
ber: KY748296).

The complete chloroplast genome of L. pumilum (GenBank
accession number: MN906760) is 152,573 bp in length, dis-
playing a quadripartite structure that contains a pair of
inverted repeats (IR) regions (52,984 bp), separated by a large
single-copy (LSC) region (82,009 bp) and a small single-copy
(SSC) region (17,580bp). There are 130 genes reported,
including 84 protein-coding genes, 8 ribosomal RNA genes,
and 38 transfer RNA genes. The overall GC content of the
chloroplast genome was 37.02%.

A maximum-likelihood tree was constructed with 1000
bootstrap replicates using FastTree software for phylogenetic
analysis (Liu et al. 2011). A subset of 30 species from the fam-
ily Liliaceae including 24 species from the genus Lilium was
included, with species polygonatum cyrtonema from
Asparagaceae as outgroup. The maximume-likelihood analysis
showed that L. pumilum is placed under the family Liliaceae,
clustered together with other Lilium species (Figure 1). The
taxonomic status of L. pumilum exhibits a closest relationship
with L. amabile, L. callosum and L. lancifolium. This finding
could provide insight into conservation and exploitation
efforts for this endangered ornamental and medi-
cinal species.
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Figure 1. Maximum-likelihood tree based on the complete chloroplast genome sequences of 30 species from the family Liliaceae with polygonatum cyrtonema as

outgroup. The bootstrap values were based on 1000 replicates.

Disclosure statement

The authors report no conflict of interest.

Funding

This work was supported by Program of Survey and Monitoring of
Chinese Medicines for National Drugs ([2017] 66), China Hunan Provincial
Science & Technology Department (2019GK5081, 2019XF5064), Training
Program for Excellent Young Innovators of Changsha (kq1905027) and
key project at central government level for the ability establishment of
sustainable use for valuable Chinese medicine resources (2060302).

ORCID
Jian Jin http://orcid.org/0000-0002-1448-0485
References

Bankevich A, Nurk S, Antipov D, Gurevich A A, Dvorkin M, Kulikov A S,
Lesin V M, Nikolenko S I, Pham S, Prjibelski A D, et al. 2012. SPAdes: a
new genome assembly algorithm and its applications to single-cell
sequencing. J Comput Biol. 19(5):455-477.

Hwang Y.-J, Lee S.-C, Kim K, Choi B.-S, Park J.Y, Yang T.-J, Lim K.-B. 2016.
The complete chloroplast genome of Lilium distichum Nakai
(Liliaceae). Mitochondrial DNA Part A. 27(6):4633-4634.

Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S,
Buxton S, Cooper A, Markowitz S, Duran C, et al. 2012. Geneious Basic:
an integrated and extendable desktop software platform for the
organization and analysis of sequence data. Bioinformatics. 28(12):
1647-1649.

Lee S.-C, Kim K, Hwang Y.-J, Lim K-B, Yang T.-J. 2016. The complete
chloroplast genomes of Lilium tsingtauense Gilg (Liliaceae).
Mitochondrial DNA Part B. 1(1):336-337.

Liu K, Randal L.C, Tandy W, Rongling W. 2011. RAXML and FastTree: com-
paring two methods for large-scale maximum likelihood phylogeny
estimation. PLoS One. 6(11):e27731.

Ma T, Zhen W, Yang-Mei Z, Jian-Guang L, Ling-Yi K. 2017. Bioassay-
guided isolation of anti-inflammatory components from the bulbs of
Lilium brownii var. viridulum and identifying the underlying mechan-
ism through acting on the NF-kB/MAPKs pathway. Molecules. 22(4):
506.

Song JH, Yoon CY, Do HDK, Lee W.B, Kim J-H. 2016. The complete
chloroplast genome sequence of Lilium tsingtauense Gilg (sect.
Martagon, Liliaceae). Mitochondrial DNA Part B. 1(1):318-320.

Su D, Li J, Kang L, He X, Yu Y, Zhou S. 2019. The complete chloroplast
genome of Lilium Lankongense Franchet (Liliaceae). Mitochondrial
DNA Part B. 4(1):1824-1825.

Tang N, Mo G, van Tuyl J.M, Arens P, Liu J, Tang D. 2014. Genetic diver-
sity and structure of Lilium pumilum DC. in southeast of Qinghai-Tibet
plateau. Plant Syst Evol. 300:1453-1464.

Zhang J, Gai M, Li X, Li T, Sun H. 2016. Somatic embryogenesis and dir-
ect as well as indirect organogenesis in Lilium pumilum DC. Fisch., an
endangered ornamental and medicinal plant. Biosci Biotechnol
Biochem. 80(10):1898-1906.



	Abstract
	Disclosure statement
	References


