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ABSTRACT
Chenopodium album is an annual herb from Amaranthaceae with worldwide distribution. It is a leafy
vegetable as well as an important subsidiary grain crop with high nutritional value and medicinal
value. In this study, we reported the complete chloroplast genome of C. album. The total chloroplast
genome was 152,167bp in length, containing a large single-copy region (LSC, 83,676bp), a small
single-copy region (SSC, 18,105bp), and a pair of inverted repeat regions (IRs, 25,193bp). The complete
chloroplast genome contains 110 genes, including 78 protein-coding genes, 28 transfer RNA (tRNA)
genes, and 4 ribosomal RNA (rRNA) genes with an overall GC content of 37.3%. Phylogenetic analysis
showed that C. album was sister to C. acuminatum within Chenopodioideae. The complete chloroplast
genome of C. album will provide useful resources for the development and utilization of this species
and the phylogenetic study of Amaranthaceae.
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Chenopodium album belongs to the complex genus
Chenopodium of the family Amaranthaceae with worldwide
distribution. It has been cultivated as a leafy vegetable as
well as an important subsidiary grain crop for human and
animal food-stuff due to its high-protein and balanced
amino-acid spectrum with high lysine and methionine con-
tents (Prakash and Pal 1998; Bhargava et al. 2003). In add-
ition, C. album is also a traditional medicinal plant which can
be used to treat peptic ulcer, dyspepsia, flatulence, strangury,
pharyngopathy, splenopathy, opthalmopathy and general
debility (Jabbar et al. 2007; Yadav et al. 2007). In recent years,
interest in C. album as a valuable food source has renewed in
Asia because of its versatility and wide adaptability (Poonia
and Upadhayay 2015). However, few studies have been
focused on its phylogeny, and its taxonomic status is still
controversial (Hong et al. 2017; Yao et al. 2019). To better
understand its evolution, here we characterized the complete
chloroplast genome of C. album and presented a phylogeny
of Amaranthaceae.

Fresh leaves of C. album plant were collected from
Haining City (Zhejiang, China; 121�810N, 30�780E), and the
voucher specimen (FZL_2020) was deposited at Institute of
Crop and Nuclear Technology Utilization, Zhejiang Academy
of Agricultural Sciences. Total genomic DNA was extracted
from sampled leaves using the Plant Genomic DNA Kit
(Tiangen Biotech, Beijing, China) following the manufacturer’s

instructions. Then, raw reads were obtained by next-
generation sequencing, conducting on the Illumina Hiseq
Platform (Illumina, San Diego, CA). The complete chloroplast
genome was assembled via NOVOPlasty (Dierckxsens et al.
2017) with the chloroplast genome sequence of
Chenopodium quinoa (GenBank accession number:
MK159176) as a reference sequence.

The annotation was performed using an online Dual
Organellar GenoMe Annotator tool (Wyman et al. 2004).
Finally, we obtained a complete chloroplast genome of C.
album, which has been submitted to GenBank with accession
number MW417304.

The complete chloroplast genome of C. album is
152,167 bp in length, consists of a large single-copy region
(LSC, 83,676 bp), a small single-copy region (SSC, 18,105 bp),
and a pair of inverted repeat regions (IRs, 25,193 bp). The
complete chloroplast genome contains 110 genes, including
78 protein-coding genes, 28 transfer RNA (tRNA) genes, and
4 ribosomal RNA (rRNA) genes. The GC content of the chloro-
plast genome of C. album was 37.3%. Among these genes,
18 genes are duplicated in the IR regions, including all four
rRNA genes, seven tRNA genes, and seven protein-
coding genes.

To investigate the phylogenetic position of C. album, a
phylogenetic analysis was performed based on the complete
chloroplast genome sequences of 21 Amaranthaceae
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species. A maximum likelihood (ML) tree was reconstructed
to determine the phylogenetic placement of C. album using
PhyML v3.0 (Guindon et al. 2010), including tree robustness
assessment using 100 rapid bootstrap replicates and with the
GTRGAMMA substitution model, based on alignment of 66
shared protein-coding genes using MUSCLE v3.8.31 (http://
www.drive5.com/muscle) (Edgar 2004). The results showed
that C. album was sister to C. acuminatum with 99% boot-
strap support value (Figure 1).
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Figure 1. A maximum-likelihood (ML) tree inferred from 66 chloroplast genome genes. Two Dysphania species from Amaranthaceae are used as outgroup. The
numbers on branches are bootstrap support values.
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