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ABSTRACT
Neocaridina heteropoda koreana Kubo, 1938 is a freshwater shrimp native to the Korean peninsula. We
have determined the mitogenome of N. heteropoda koreana, which’s length is 15,558bp long including
13 protein-coding genes, 2 ribosomal RNA genes, 22 transfer RNAs, and a single large non-coding
region of 674bp. Its GC ratio is 33.0%. Gene order of N. heteropoda koreana is identical to those of
other known Atyidae species. Phylogenetic trees show that N. heteropoda koreana is sister to N. davidi
and placed within genus Caridina. Our mitogenome will be a useful resource for understanding
molecular phylogeny of genus Neocradina.
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The genus Neocaridina are freshwater shrimps native to east
Asia, including Korea, China, and Japan (Liang 2004). They
were traditionally used for fish baits and food ingredients
(Crowl et al. 2001; Mugo-Bundi et al. 2015; Snyder et al.
2015). Recently, some species, such as Neocaridina davidi and
Neocaridina palmata, have been captive bred as aquarium
pets for their brilliant colors and used as biological-control
agents for algae in aquariums. In contrast to their active uti-
lizations, the taxonomical position of the genus was not con-
firmed completely by both morphological and molecular
characters (von Rintelen et al. 2012). Recent study has even
presented cryptic species using mitochondrial genes as
markers (Shih et al. 2017), therefore requiring additional
researches of the taxa; however, mitogenome is available for
only one species, N. davidi (formerly N. denticulata sinensis;
Yu et al. 2014). To fill this shortage, we have assembled the
mitochondrial genome of Korean swamp shrimp, Neocaridina
heteropoda koreana.

Total DNA of N. heteropoda koreana, collected in Geojedo,
Gyeongsangnam province (34�49000.100N 128�38010.000E),
Republic of Korea, was extracted from the abdomen of a sin-
gle adult shrimp, using DNeasy Blood & Tissue Kit (QIAGEN,
Hilden, Germany). Raw sequences obtained from Illumina
HiSeqX at Macrogen Inc., Korea, were filtered by
Trimmomatic 0.33 (Bolger et al. 2014) and de novo assembled
and confirmed by Velvet 1.2.10 (Zerbino and Birney 2008),
SOAPGapCloser 1.12 (Zhao et al. 2011), BWA 0.7.17 (Li et al.
2009), and SAMtools 1.9 (Li 2013). Geneious R11 11.1.5
(Biomatters Ltd, Auckland, New Zealand) was used for anno-
tation based on that of N. davidi (NC_023823; Yu et al. 2014).

ARWEN (Laslett and Canb€ack 2008) was used to annotate
tRNAs. DNA sample and specimen (95% ethanol) are depos-
ited in InfoBoss Cyber Herbarium (IN; J. Park, INH-00013).

Mitochondrial genome length of N. heteropoda koreana is
15,558 bp (Genbank accession is MK907921) and its GC ratio
is 33.0%. It contains 13 protein-coding genes, 2 ribosomal
RNAs, and 22 transfer RNAs. Gene order of N. heteropoda
koreana is identical to those of available 24 mitogenome in
Atyidae including N. davidi. Length of tRNAs of N. heteropoda
koreana ranges from 63 bp to 70 bp, smaller than those of N.
davidi (Yu et al. 2014) and Caridina gracilipes (Xu et al. 2016;
maximum lengths of tRNA are 78 bp and 83 bp, respectively).
Control region is 674 bp long (Aþ T 82.0%), presumably cor-
responding to the single largest non-coding AT-rich region.

Thirteen protein-coding genes extracted from all available
24 mitochondrial genomes of family Atyidae including N. heter-
opoda koreana and one outgroup species (Macrobrachium bul-
latum; NC_027602) were aligned by MAFFT 7.388 (Katoh and
Standley 2013) and concatenated. Bootstrapped Maximum like-
lihood and neighbor joining phylogenetic trees were con-
structed using MEGA X (Kumar et al. 2018). Phylogenetic trees
show congruent relationship with (i) placement of Neocaridina
within polyphyletic genus Caridina, (ii) polyphyly of genus
Typhlatya, and (iii) Typhlatya galapagensis grouping with
Halocaridina. However, incongruency of (i) placement of genus
Halocaridinides and (ii) phylogenetic relationship among the
subfamilies (von Rintelen et al. 2012; Jurado-Rivera et al. 2017)
was also found (Figure 1). Neocaridina heteropoda koreana
mitochondrial genome will be utilized to investigate phylogen-
etic relationships of Neocaridina species.
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