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Amaranthus retroflexus L. (Amaranthaceae), an annual weeds
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ABSTRACT
The complete plastome of Amaranthus retroflexus L., a field weed, was identified in this study. The gen-
ome size was 150,710 bp and consists of a large single-copy (LSC: 83,892bp) region, a small single-
copy (SSC: 18,100bp) region, and two inverted repeats (IRs: 24,359bp) regions. GC content was 36.6%.
A total of 113 genes were identified, including 79 protein-coding genes, four rRNA genes, and 30 tRNA
genes. Twenty chloroplast genomes from Amaranthaceae were selected to reconstruct phylogenetic
tree and the result supported that A. retroflexus was sister to A. hypochondriacus and A. caudatus.
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Amaranthus retroflexus L. is a monoecious annual herb within
Amaranthaceae, widely distributed all over the world. A. ret-
roflexus is native to North America, it is dramatically
expanded its distribution throughout the China for the past
decades (Weber et al. 2008). This weed is a prolific seed pro-
ducer and seriously endangers the growth of crops in farm-
land (Francischini et al. 2014). The A. retroflexus increasingly
develop resistance due to extensively use of herbicides
(Robertson 1985; Li et al. 2004; Powles and Yu 2010). This
study reported the A. retroflexus complete plastome, which
would provide a fundamental genetic resources for weeds
prevention and analyzing its phylogenetic position.

Fresh leaves of A. retroflexus were collected from
Changdao District (Shandong, China; 37�910 N, 120�730 E). A
specimen was deposited at Herbarium of College of Life
Sciences, Shandong Normal University (Shou-Jin Fan, Email:
fansj@sdnu.edu.cn) under the voucher number 20120. Total
genomic DNA was extracted using a modified CTAB method
(Zhang et al. 2019; Guo et al. 2020). The library preparation
and paired-end (PE) sequencing of total genomic DNA were
conducted by the Illumina Novaseq platform at Novogene
(Beijing, China). Organelle Genome Assembler (OGA, https://
github.com/quxiaojian/OGA) was used to do plastome assem-
bling. Annotation was accomplished with Plastid Genome
Annotator (PGA, https://github.com/quxiaojian/PGA) (Qu et al.
2019). Manual annotation correction was performed through
Geneious v9.1.4 (Kearse et al. 2012). In order to determine
the phylogenetic position of A. retroflexus, a maximum-likeli-
hood (ML) tree was reconstructed by RAxML v8.2.10
(Stamatakis 2014) using 1000 bootstrap replicates with
GTRCAT model based on 73 protein-coding genes after align-
ment using MAFFT v7.313 (Katoh and Standley 2013).

The complete plastome of A. retroflexus (GenBank acces-

sion number: MW646089) was 150,710 bp in length, and

comprised a large single-copy (83,892 bp) region, a small sin-

gle-copy (18,100 bp) region, and a pair of inverted repeats

(IRs, 24,359 bp) regions. The GC content of this plastome was

36.6%. The GC content of IR regions is 42.6%, higher than

LSC (34.5%) and SSC (30.2%) regions. A total of 113 unique

genes were encoded, including 79 PCGs, 30 tRNAs, and four

rRNAs. There are genes with two copies, including ndhB, rpl2,

rpl23, rps12, rps7, rrn16, rrn23, rrn4.5, rrn5, trnA-UGC, trnI-

CAU, trnL-CAA, trnN-GUU, trnR-ACG, trnV-GAC, and ycf2. The

ML phylogenetic tree showed that A. retroflexus was sister to

A. hypochondriacus and A. caudatus (Figure 1). In conclusion,

the plastome of A. retroflexus provides significant DNA

molecular data for further phylogenetic and evolutionary ana-

lysis for Amaranthus.
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Figure 1. A maximum-likelihood (ML) phylogenetic tree based on 20 Amaranthaceae species is shown. Bootstrap support values are shown as numbers next
to branches.
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