
Page 1/6

Chloroplast Genome Analysis of The Famous
Chinese Herbal Medicine Yizhiren (Zingiberaceae)
JiaoYi Pan 

Zhejiang Chinese Medical University
Sun Shiyun 

Zhejiang Chinese Medical University
Xia Qiong 

Zhejiang Chinese Medical University
Lv Xvhan 

Zhejiang Chinese Medical University
Yang Xinxian 

Zhejiang Chinese Medical University
He Fule  (  27145261@qq.com )

Zhejiang Chinese Medicine University

Research

Keywords: Alpinia oxyphylla, Zingiberaceae, chloroplast genome, phylogenetic relationship

Posted Date: September 14th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-870813/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-870813/v1
mailto:27145261@qq.com
https://doi.org/10.21203/rs.3.rs-870813/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/6

Abstract
Background: Yizhiren is the fruit of Alpinia oxyphylla(Zingiberaceae) ,a well-known Chinese herbal
medicine from China. The complete chloroplast genome of Alpinia oxyphylla was studied in this paper,
which laid the foundation of the further study of genetic information and data of Alpinia oxyphylla.

Methods: The complete chloroplast sequences of 19 the family Zingiberaceae species were aligned using
MEGAX software.The phylogenetic tree was constructed by the Maximum-Likelihood method and edited
by the Evolview online.

Results: The chloroplast gene group is a typical tetragonal structure, which is formed by 161,351 base
pairs. Each genome has a large single-copy region (LSC) of 87,248 bp, a small single-copy region (SSC)
of 16,175 bp and a pair of inverted-repeat regions (IRs) of 28,964 bp in each. The complete nucleotide
composition of chloroplast genome is: 31.5% A, 32.4% T, 18.2% C, 17.9% G, and the total GC content is
36.2%. Among them 28 exons and 15 introns. A total of 137 genes were annotated, which included 92
protein coding genes (PCGs), 37 metastatic RNA (tRNAs) and 8 ribosomal RNA (rRNAs).

Conclusions: The phylogenetic ML tree shown the conclusion that Alpinia oxyphylla is closely related to
Alpinia chinensis on genetic position relationship. This result is of great value to the study of biological
inheritance, species identi�cation and medicinal value. Meanwhile, it provides references for the study of
biological inheritance, species identi�cation and medicinal value.

Background
The fruit of Alpinia oxyphylla is the mature fruitage of Alpinia oxyphylla (Zingiberaceae) that is
distributed in Guangdong, Hainan, Fujian, Guangxi, Yunnan and other provinces of China. As a Chinese
medicinal material of “One Root of Medicine and Food”, it has been widely used for the clinical of TCM.
Over the years, Alpinia oxyphylla is collected for the production of Chinese patent medicine and food,
which causes the reduction of wild resources. The fruit of Alpinia oxyphylla contains �avonoid,
sesquiterpenes, monoterpenes, diterpenes, diarylheptanoids and so forth (Wei et al. 2018) and 1%-2% of
volatile oil that contains eucalyptol, zingiberene and zinginerol (Feng et al. 2018). Its peel is rich in B
vitamins and vitamin C. In addition, it has micronutrients such as manganese, zinc, potassium, sodium,
calcium, magnesium, phosphorus, iron, copper and so on. These ingredients provide Alpinia oxyphylla the
pharmacological effects such as anti-microbial (Wang et al. 2018), anti-diabetic (Xie et al. 2018), anti-
angiogenic (He et al. 2018), nerve production (Duan et al. 2018) and so on. Over the years, the wild
resources of Alpinia oxyphylla have been gradually reduced on account of the widely use in the
production of Chinese patent drug and food. In this paper, the chloroplast genome of A.oxyphylla was
studied to provide references for the research of the superior cultivation and medical development of
Alpinia oxyphylla and other family Zingiberaceae species in the future.

Methods



Page 3/6

Alpinia oxyphylla was collected from the herb market located at Qiaocheng, Bozhou, Anhui, China
(33.50N, 115.47E). Total genomic DNA was extracted from fresh stems of Alpinia oxyphylla with the
application of the Plant Tissues Genomic DNA Extraction Kit (TIANGEN, BJ and CN). The chloroplast
genome DNA was kept in storage in Zhejiang Chinese Medical University (No. SCMC-ZJU-TCM-08) .

After the chloroplast genome of Alpinia oxyphylla was puri�ed and sequenced by the sequencer, the
collected raw sequences were quality controlled and removed by the FastQC (Andrews 2015). The
chloroplast genome of Alpinia oxyphylla was assembled and annotated by MitoZ (Meng et al. 2019).
Then the chloroplast genome map was generated by the OrganellarGenomeDRAW (Lohse et al. 2013).

Results
The chloroplast genome of Alpinia oxyphylla (KY985237) has a length of 161,351 base pairs (bp) and
has a typical quadripartite structure. It is consisted of a large single-copy region (LSC of 87,248 bp), a
small single-copy region (SSC of 16,175 bp) and a pair of inverted repeat regions (IRs of 28,964 bp in
each). The overall nucleotide composition of chloroplast genome has 31.5% of A, 32.4% of T, 18.2% of C,
17.9% of G and the total content of GC is 36.2%, and there are 28 exons and 15 introns among these. The
chloroplast genome of Alpinia oxyphylla contains 137 genes, which includes 92 protein-coding genes
(PCGs), 37 transfer RNA genes (tRNAs) and 8 ribosomal RNA genes (rRNAs). Twenty-one duplicated
genes were found in each IR region, which includes 9 PCGs species (ndhB, orf79, orf1006, rpl2, rpl23,
rps7, rps19, ycf2, ycf68), 8 tRNAs species (trnH-GTG, trnM-CAT, trnL-CAA, trnV-GAC, trnI-GAT, trnA-TGC,
trnA-ACG and trnA-GTT) and 4 rRNAs species (rRNA16, rRNA23, rRNA4.5 and rRNA5). The large single-
copy region contains 84 genes, 64 protein-coding genes, 13 exons and 8 introns. The small single-copy
region contains 14 genes, 13 protein-coding genes, 2 exons and 1 intron.

Discussion
In order to con�rm the phylogenetic position of Alpinia oxyphylla, the complete chloroplast sequences of
19 species of the family Zingiberaceae were aligned with the application of MEGA X software (Kumar et
al. 2018) and the phylogenetic tree was constructed by the Maximum-Likelihood (ML) method. The
phylogenetic tree was analyzed by ML method with TVM + F + R2 model, and strong support from all of
the nodes were received by duplicating and inferring the 2,000 bootstrap values of each node. The
phylogenetic tree was generated by Mega X software and edited by the Evolview online
(www.evolgenius.info/evolview) (Subramanian et al. 2019). The phylogenetic ML tree shown the
conclusion that Alpinia oxyphylla is closely related to Alpinia chinensis (NC_050165.1) on genetic
position relationship (Fig. 1).

Conclusions
This result not onlyis of great value to the research on metabolism,biosynthesis and regulation of Alpinia
oxyphylla, but also provides references for the study of biological inheritance, species identi�cation and

http://www.evolgenius.info/evolview
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medicinal value.
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Figure 1

the phylogenetic ML tree of Alpinia oxyphylla based on complete chloroplast genomes from 19 species
of Zingiberaceae and each node is the bootstrap value from 2000 duplicates.


