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ABSTRACT
The complete mitochondrial genome sequence of Tetragonia tetragonioides (Pall.) Kuntze was
assembled and characterized in the present study. The mitochondrial genome was 347,227bp in length
and had a GC content of 43.84%, including 24 transfer RNA (tRNA) genes and three ribosomal RNA
(rRNA) genes. Phylogenetic analysis showed that T. tetragonioides was close to and Sesuvium
portulacastrum.
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The Tetragonia tetragonioides (Pall.) Kuntze is an annual plant
belonging to the family Aizoaceae. It is widely distributed in
subtropical and temperate coastal salt-rich areas, which is
rich in iron, calcium and a variety of vitamins. It can also be
used as medicine to clear heat and detoxify, dispel wind and
detumescence, implying a high medicinal value. As a kind of
halophyte with high salinity tolerance, the T. tetragonioides
can tolerate seawater and survive normally on salinized land.
It can be used for the improvement and utilization of sea-
water irrigation farmland in salt wasteland of coastal land
(Wilson et al. 2000).

Fresh leave samples were collected from T. tetragonioides
in Binzhou, China (N 38.20, E 117.96). The samples were
deposited at the Shandong Marine Resources and
Environment Research Institute (number: SMRERI_20200712,
collected by Shunxin Hu, e-mail: hushunxin001@163.com).
Genomic DNA was extracted from the samples with Qiagen
DNeasy Plant Mini Kit (Qiagen, Carlsbad, CA, USA). The mito-
chondrial genome of T. tetragonioides was sequenced using a
combination of the Illumina NovaSeq 6000 platform and
PacBio Sequel II. We used the GetOrganelle v1.7.1 to assem-
ble the Illumina sequencing data. The assembled sequences
were checked whether there are overlapping sequences,
which were then manually corrected.

The average read coverage of the genome was 3209.
Finally, the complete mitochondrial genome of T. tetrago-
nioides was a circular form of 347,227 bp, which had a GC
content of 43.84%. The total length of the protein-coding
genes was 29,229 bp, accounting for 8.42% of the genome
length. The total length of non-coding-proteins genes was
4658 bp, including 24 transfer RNA (tRNA) genes and three
ribosomal RNA (rRNA) genes (rrn18, rrn5, rrn26). In addition,
we totally found 22 introns in nine genes (nad1, nad2, nad4,
nad5, nad7, ccmFc, rps3, clpP1, cox2).

In order to further investigate the phylogenetic position of
T. tetragonioides, we construct a phylogenetic analysis with
the mitochondrial genomes of other 13 plants. The mito-
chondrial genomes sequence of Ginkgo biloba were used as
an outgroup (Figure 1). The 14 mitochondrial genomes were
aligned by MAFFT v7.307 (Katoh and Standley 2013). And
maximum likelihood (ML) tree was performed by Mega 7.0
(Sudhir et al. 2016). The GTRþG model was selected for ML
analyses with 1000 bootstrap replicates. And the ML tree was
visualized by using iTOL v3.4.3 (Letunic and Bork 2016). The
phylogenetic results showed that the T. tetragonioides was
close to Sesuvium portulacastrum (Figure 1), since they were
both in the Aizoaceae. And the mitochondrial genome infor-
mation of T. tetragonioides will provide data for further ana-
lysis of evolutionary history.
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Figure 1. ML phylogenetic tree of the Brassicaceae based on the 13 mitochondrion genome sequences in GenBank, plus the mitochondrion sequence of Tetragonia
tetragonioides. The Ginkgo biloba was used as outgroup with the bootstraps (1000 replicates).
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