/
oo Resmurch
0.00 Publishing

American Journal of Plant Sciences, 2021, 12, 707-710
https://www.scirp.org/journal/ajps

ISSN Online: 2158-2750

ISSN Print: 2158-2742

The Partial Chloroplast Genome of
Hypericum monogynum L. (Guttiferae)

Jing Wu1, Nianjun Yul2, Daiyin Peng'2:3*, Shihai Xing1.24*

1College of Pharmacy, Anhui University of Chinese Medicine, Hefei, China

Institute of Traditional Chinese Medicine Resources Protection and Development, Anhui Academy of Chinese Medicine, Hefei,

China

3Synergetic Innovation Center of Anhui Authentic Chinese Medicine Quality Improvement, Hefei, China

*Anhui Province Key Laboratory of Research & Development of Chinese Medicine, Hefei, China
Email: *Pengdy@ahtcm.edu.cn, *xshshihai@163.com

How to cite this paper: Wu, J., Yu, N.J,
Peng, D.Y. and Xing, S.H. (2021) The Par-
tial Chloroplast Genome of Hypericum
monogynum L. (Guttiferae). American Jour-
nal of Plant Sciences, 12, 707-710.
https://doi.org/10.4236/ajps.2021.125047

Received: April 6, 2021
Accepted: May 9, 2021
Published: May 12, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Hypericum monogynum L. is an important medicinal and ornamental plant
which belongs to the genus Hypericum in the Guttiferae family. The partial
chloroplast genome sequence of H. monogynum has been presented in this
study. The assembled partial chloroplast genome (cpDNA) was 120,005 bp in
size, with an overall 36.96% GC content. It is 70 genes that are included in the
chloroplast genome of Hypericum monogynum in this study, which are con-
sisted of 33 protein-coding genes, 30 transfer RNA genes, as well as 7 ribo-
somal RNA genes. Phylogenetic analysis with the reported chloroplast ge-
nomes revealed that Hypericum monogynum is separated to other species in
Guttiferae family, and it might well function as an external group of Guttife-
rae family.
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Hypericum monogynum L. is a representative species belonging to the genus
Hypericum that includes 500 species approximately [1] [2]. Widely distributed
in the tropical and subtropical areas of China, H. monogynum has gained a
highly reputation for its neuroprotective [3] and anti-oxidant [2] effects, besides
it has been applied to treat mild-to-moderate depressions in European countries
[4]. Not only does H. monogynum play a vital role in modern medical health
cause but also it has obvious ornamental values as a shrub. It is reported that ex-
tracts and isolated compounds from various genus Hypericum exhibit extensive

bioactivities in modern pharmacology, such as anti-oxidation, anti-bacteria and
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anti-virus [5] [6]. Based on these, there is no denying that replenishing informa-
tion about genomes of species in the Hypericum family is urgent, which can help
protect and make most of the resources. Although a few studies related to tran-
scriptome sequencing and small RNA sequencing of H. monogynum has been
reported [7], the chloroplast genome sequence of it has not been available till
now, even no any chloroplast genome of the genus Hypericum. Here, we per-
form the partial chloroplast genome sequence of H. monogynum to provide a
genomic resource and to clarify the phylogenetic relationship of this plant with
other species in the Guttiferae family and other common plants.

Total genomic DNA was extracted from the fresh and healthy leaves of a sin-
gle individual of H. monogynum, which was sampled from Anhui University of
Traditional Chinese Medicine Anhui, China. DNA was obtained by CTAB me-
thod, then operated by Genewiz Biotechnology Co. Ltd. (Suzhou, China). DNA
libraries with different indices were multiplexed and loaded on an Illumina Hi-
Seq instrument according to manufacturer’s instructions (Illumina, San Diego,
CA, USA). Sequencing was carried out using a 2 x 150 paired-end configuration,
image analysis and base calling were conducted by the HiSeq control software
(HCS) + OLB + GAPipeline-1.6 (Illumina) on the HiSeq instrument. The reads
with controlled quality assembled using Velvet (version 1.2.10) [8], and gaps
filled with SSPACE (version 3.0) [9] and GapFiller (version 1-10) [10]. Based on
the clean data, the coding gene, tRNA, rRNA and other ncRNAs were predicted
by software Prodigal (version 2.6.3) [11], and then Rfam database (version 12.0)
[12] was used to align genome sequence to Rfam library. The chloroplast ge-
nome of H. monogynum was assembled de novo.

The partial chloroplast genome of H. monogynum was obtained which has a
total length of 120,005 bp in this study. The overall GC content is 36.96%. There
are 70 protein coding genes, 33 tRNA genes, and 7 rRNA genes typical for the
chloroplast genome of H. monogynum. By phylogenetic analysis with 15 complete

chloroplast genomes of related plants, though H. monogynum is a representative

100 Garcinia gummi-gutta (NC 047250)
100

Garcinia oblongifolia (NC 050384) Guttiferae
100 —: Garcinia mangostana voucher PDBK 2014-0243 (KX822787)
100 100 Garcinia pedunculata (NC 048983)
100 Mesua ferrea (MN052680)
Cratoxylum cochinchinense (MN399961)
Viola mirabilis (MH229816) | Violaceae
100 100 Actinidia cylindrica (MK550716) | Actinidiaceae
100 Camellia brevistvia (MN640791) | Theaceae
Nicotiana tabacum (Z00044) | Solanaceae
100 Eriobotrya japonica (KT633951) | Rosaceae
100 Bixa orellana (MH751592) | Bixaceae
100 Carica papaya (EU431223) | Caricaceae
100 Arabidopsis thaliana (KX551970) | Cruciferae
@ Hypericum monogynum (Banklt2434712) ' Guttiferae
Tamarix chinensis (MN229512) l Tamaricaceae

Note: Numbers on the nodes are bootstrap values from 1000 replicates.

Figure 1. Phylogenetic tree of H. monogynum with 15 previously reported species was constructed by partial

chloroplast genome sequences.
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species belonging to the Guttiferae family. However, according to Figure 1, it
does not group with any other species in the Guttiferae family analyzed, it could

well function as an external group.

Data Availability Statement

The data that support the findings of this study are openly available in GenBank
of NCBI at https://www.ncbi.nlm.nih.gov, reference number BankIt2434712.

Funding

This work was supported by the NSF of Anhui Province (Grant No.
1908085MH268), Key Natural Science Research Projects in Anhui Universities
(Grant No. KJ2019A0453).

Conflicts of Interest

The author declares no conflicts of interest regarding the publication of this pa-

per.

References

[1]  Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.F. and Donoghue M.]. (2016)
Plant Systematics: A Phylogenetic Approach. Sinauer Associates, Inc., Sunderland.

[2] Zeng, Y.R.,, Wang, L.P., Hu, ZX,, Yi, P,, Yang, W.X,, Gu, W., Huang, L.J., Yuan,
C.M. and Hao, X.J. (2018) Chromanopyrones and a Flavone from Hypericum mo-
nogynum. Fitoterapia, 125, 59-64. https://doi.org/10.1016/j fitote.2017.12.013

[3] Zeng, Y.R, Li, Y.N, Lou, H.Y,, Jian, ].Y., Gu, W., Huang, L.J., Du, G.H., Yuan, C.M.
and Hao, X.J. (2021) Polycyclic Polyprenylated Acylphloroglucinol Derivatives with

Neuroprotective Effects from Hypericum monogynum. Journal of Asian Natural
Products Research, 23, 73-81. https://doi.org/10.1080/10286020.2019.1698551

[4] Gao, W., Hu, ] W., Hou, W.Z,, Xu, F,, Sun, H,, Xing, ].G., Peng, Y., Wang, X.L,, Ji,
T.F., Li, L. and Gu, Z.Y. (2016) Four New Prenylated Phloroglucinol Derivatives
from Hypericum scabrum. Tetrahedron Letters, 57, 2244-2248.
https://doi.org/10.1016/j.tetlet.2016.04.026

[5] Pan, Y.H., Guo B.L. and Peng, Y. (1993) Current Situation and Utilization Prospect
of Medicinal Plant Resources of Hypericum in China (In Chinese). Chinese Materia
Medica, 16, 14-18.

[6] Xi, QN,, Lin, KH. and Wei, J.H. (2007) Advances on chemical investigation of
Hypericum (In Chinese). Journal of Natural Product Research and Development,
19, 344-355.

[7] Meseguer, A.S., Aldasoro, J.J. and Sanmartin, I. (2013) Bayesian Inference of Phy-
logeny, Morphology and Range Evolution Reveals a Complex Evolutionary History
in St. John’s Wort (Hypericum). Molecular Phylogenetics and Evolution, 67,
379-403. https://doi.org/10.1016/j.ympev.2013.02.007

[8] Zerbino, D.R. and Birney, E. (2008) Velvet: Algorithms for de novo Short Read As-
sembly Using de Bruijn Graphs. Genome Research, 18, 821-829.
https://doi.org/10.1101/gr.074492.107

[9] Marten, B., Christiaan, V.H., Hans, J.J., Derek, B. and Walter, P. (2011) Scaffolding
Pre-Assembled Contigs Using SSPACE. Bioinformatics, 27, 578-579.

DOI: 10.4236/ajps.2021.125047

709 American Journal of Plant Sciences


https://doi.org/10.4236/ajps.2021.125047
https://www.ncbi.nlm.nih.gov/
https://doi.org/10.1016/j.fitote.2017.12.013
https://doi.org/10.1080/10286020.2019.1698551
https://doi.org/10.1016/j.tetlet.2016.04.026
https://doi.org/10.1016/j.ympev.2013.02.007
https://doi.org/10.1101/gr.074492.107

J.Wuetal

(10]

(11]

(12]

https://doi.org/10.1093/bioinformatics/btq683

Boetzer, M. and Pirovano, W. (2012) Toward Almost Closed Genomes with Gapfil-
ler. Genome Biology, 13, Article No. R56. https://doi.org/10.1186/gb-2012-13-6-r56

Hyatt, D., Chen, G.L., Locascio, P.F., Land, M.L., Larimer, F.W. and Hauser, L.J.
(2010) Prodigal: Prokaryotic Gene Recognition and Translation Initiation Site Iden-
tification. BMC Bioinformatics, 11, Article No. 119.
https://doi.org/10.1186/1471-2105-11-119

Nawrocki, E.P., Burge, S.W., Bateman, A., Daub, J., Eberhardt, R.Y., Eddy, S.R.,
Floden, E.W., Gardner, P.P., Jones, T.A., Tate, J. and Finn, R.D. (2015) Rfam 12.0:
Updates to the RNA Families Database. Nucleic Acids Research, 43, 130-137.
https://doi.org/10.1093/nar/gkul063

DOI: 10.4236/ajps.2021.125047

710 American Journal of Plant Sciences


https://doi.org/10.4236/ajps.2021.125047
https://doi.org/10.1093/bioinformatics/btq683
https://doi.org/10.1186/gb-2012-13-6-r56
https://doi.org/10.1186/1471-2105-11-119
https://doi.org/10.1093/nar/gku1063

	The Partial Chloroplast Genome of Hypericum monogynum L. (Guttiferae)
	Abstract
	Keywords
	Data Availability Statement
	Funding
	Conflicts of Interest
	References

