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ABSTRACT

Girardia tigrina, a freshwater planarian species native to America and introduced to other continents,
has been usually used as model organism in many research fields of biology. In this study, we deter-

ARTICLE HISTORY
Received 24 April 2021
Accepted 28 July 2021

mined the complete mitochondrial genome of G. tigrina using next-generation sequencing (NGS). The

complete mitogenome was 15,938bp in length, with 36 genes, including 12 protein-coding genes, 2
ribosomal RNAs and 22 transfer RNAs, and ATP8 was absent in the mitogenome of G. tigrina as in the
mitogenomes of some other flatworms. The maximume-likelihood phylogenetic tree suggested that G.
tigrina was closely related to genus Dugesia in the clade of Tricladida.

Girardia tigrina is a freshwater planarian species native to
America, and has been introduced to other continents such
as East Asia and Europe. Due to its large body size (approxi-
mately 10 mm in length), fast asexual reproductive rate and
easy large-scale cultivation in the laboratory, G. tigrina has
become an important model organism in many research
fields such as development, stem cell, regeneration, neuro-
genesis and toxicology (Lopes et al. 2015; Bach et al. 2016).
In this study, we reported the complete mitochondrial gen-
ome of G. tigrina and relevant phylogenetic analysis for the
first time (GenBank accession No: MW972220). The sample of
G. tigrina was collected from Wuhu (31.32°N, 118.47°F),
Anhui Province, China, in May 2020, and the specimen was
deposited at the Nature Museum affiliated with Anhui
Normal University (https://biology.ahnu.edu.cn, Hong-Chun
Pan, panhongchun@126.com) under the voucher number
GT202005p03. DNA materials were extracted using Sangon
DNA sample preparation kit (Sangon, China), and genome
sequencing was performed using the Illumina HiSeq2000 at
Personalbio  Biotechnologies  Inc,  Nanjing,  China.
Approximately 4.8 GB of clean data were obtained, then the
trimmed reads were assembled by Geneious v. 8.1.9 (Kearse
et al. 2012).

The complete mitogenome of G. tigrina was circular in
shape and 15,938 bp in length with 27.62% GC content. In
total, the mitogenome contained 36 genes that included 12
of the 13 protein-coding genes characteristic of metazoan
mitogenomes, 2 ribosomal RNA (rRNA) genes, 22 tRNA genes,
and a non-coding region (D-loop) of 845 nucleotides in
length. Notably, ATP8 was absent in the mitogenome of G.
tigrina as usually found in some other flatworms (Sakai and
Sakaizumi 2012; Aguado et al. 2016). In addition, the
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nucleotide composition of the mitogenome was highly A+T
biased, the A+T content of PCGs, tRNAs, and rRNAs was
72.42%, 70.26%, and 73.58%, respectively.

Phylogenetic analysis was based on 12 PCGs sequence of
G. tigrina with the other 12 free-living flatworms, and one
cnidarian species (Sarcophyton trocheliophorum) was chosen
as outgroup. The phylogenetic tree was reconstructed by
using the Maximum-likelihood (ML) method with 1000 boot-
strap replicates through MEGA X software (Kumar et al.
2018). The result showed that G. tigrina was closely related to
genus Dugesia in the clade of Tricladida, and the phylogen-
etic relationship among these free-living flatworms was
((((Tricladida) + Macrostomida) + (Polycladida)) + Catenulida)
(Figure 1). In conclusion, the complete mitogenome of G.
tigrina reported in this study provided useful information for
the phylogeny and evolution analysis of Platyhelminthes.

AB618487 Dugesia japonica
AB618488 Dugesia ryukyuensis
MW972220 Girardia tigrina*
IX398125 Schmidtea mediterranea
MK962607 Obrimoposthia wandeli
MK455837 Bipalium kewense
MT527191 Amaga expatria
KP208777 Obama sp.

MF078637 Macrostomum lignano
KT363736 Prosthiostomum siphunculus
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Figure 1. Maximum-likelihood tree based on 12 PCGs of 13 free-living flat-
worms by using MEGA X (bootstrap values based on 1000 replicates).
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