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ABSTRACT
The chloroplast genome of the Araucaria cunninghamii has been completely sequenced. The genome
size is 146,337bp, and the overall GC content is 36.7%. This cp genome does not contain cannonical
IRs, it encodes a total 122 genes including 82 protein-coding genes, 36 tRNA genes and four rRNA
genes. Among them, eight protein-coding genes (rpl2, rpl16, petB, petD, rpoC1, atpF, ndhA and ndhB)
have two exon, and two genes (rps12 and ycf3) have three exons. Also, trnI-CAU and rrn5 has two cop-
ies. The Maximum-likelihood tree shows that A. cunninghamii is sister to A. heterophylla.
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Araucaria cunninghamii (Araucariaceae) is a perennial ever-
green tree. It is native to the southeastern coastal area of
Oceania and is the main afforestation tree species in tropical
and subtropical regions. Its tall tree shape and graceful pos-
ture are known as one of the five major park tree species in
the world and are important ornamental plants in the gar-
den, and cultivated in many places in China (Zheng and Fu
1978). A. cunninghamii is a common group of Araucaria, and
its chloroplast genome characteristics have not been

published. Obtaining its complete chloroplast genome can
provide molecular resources for the study of phylogenetic
genomics and population variation of A. cunninghamii.

Fresh leaves were sampled from the campus of South
China Agricultural University (SCAU), location (E113�200,
N23�90). The specimens were stored in Herbarium of the
College of Life Sciences, SCAU (specimen no.: PJY-NYS1910).
Genomic DNA was extracted using Tiangen Plant Genomic
DNA Kit (Tiangen Biotech Co., Beijing, China). Illumina HiSeq

Figure 1. The ML phylogenetic tree constructed based on the complete chloroplast genome sequences of 13 species. Outgroup is Ginkgo biloba. Bootstrap support
values are marked on nodes.
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2500 platform was used for sequencing. A total of 12,206,029
raw reads were generated. Clean reads were obtained after
filtering with Trimmomatic v0.32 (Bolger et al. 2014), which
were de novo assembled into contigs by Velvet (Zerbino and
Birney 2008). DOGMA (Wyman et al. 2004) was used for gene
prediction. The protein sequence obtained by gene predic-
tion was compared with the NCBI CDD (Marchler-Bauer et al.
2015, Conserved Domain Database) database, and COG func-
tion information of genes was predicted by rpsblast v2.2.30þ
(Altschul et al. 1997). The ClustalW model in MEGA X (Kumar
et al. 2018) was used to create a multiple sequence align-
ment of the complete cp genome of A. cunninghamii with
those of other 12 plants downloaded from GenBank. Based
on maxium-likelihood (ML), the phylogenetic tree was con-
structed using RaxMLGUI2 (Stamatakis 2014) with 1000 boot-
strap replicates.

The complete cp genome of A. cunninghamii is 146,337 bp
in size with circular DNA molecular structure (GenBank acces-
sion number: MT227812). Like other conifers, it does not con-
tain inverted repeat (IR) region. The cpDNA contains 122
genes, including 82 protein-coding genes, 36 tRNA genes
and four rRNA genes. Among these genes, 14 genes (eight
protein-coding genes and six tRNA genes) contain one
introns, two genes (rps12, ycf3) have two introns. Like other
species of Araucaria (such as A. angustifolia) (Brand~ao et al.
2019), it also has two duplicated genes (trnI-CAU and rrn5).
The ML-tree highly supports A. Cunninghamii and A. hetero-
phylla are sister groups, and the monophyletic clade formed
by them are sister groups of remaining Araucaria (Figure 1).
The cp genome of A. cunninghamii provides a reliable
molecular resource for phylogenetic studies and chloroplast
genomics of gymnosperms.
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