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Abstract
Here, we report the first complete mitochondrial genome sequence of northern mauxia shrimp Acetes chinensis (Decapoda,
Dendrobranchiata, Sergestoidae). The genome sequence was 15,740 bp in size, and the gene content, gene order and
transcriptional polarity were almost identical to the pancrustacean ground pattern, with the one exception that an extra
trnS1

AGC was adjacent to the original trnS1
AGA. The two tandemly duplicated trnS1 showed a high sequence similarity (82.3%),

with almost identical secondary structure lacking a DHU arm. Comparison of codon usage suggests that both of the trnS1

genes were functional.
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The northern mauxia shrimp (Acetes chinensis, Hansen

1919) (Decapoda, Dendrobranchiata, Sergestoidae)

is one of the most economically important fished

shrimps in East Asia because they are widely used as

marine resources in fermented foods, dry products

and industrial food ingredients (Oh and Jeong 2003;

He et al. 2006). This planktonic shrimp is distributed

across the Northwest Pacific Ocean, including China,

Japan and Korea, and has an important function in the

food webs in coastal waters, acting as predators of

small organisms, or prey for large animals such as

marine fishes (Oh and Jeong 2003). In this study, we

present the complete sequence of the mitochondrial

(mt) genome of A. chinensis (the GenBank accession

number: JN689221). Specimens of A. chinensis were

collected from Daekwang Beach in Imja Island

(358060N, 1268040E), Jeollanam-do province, Repub-

lic of Korea. The complete mt genome of A. chinensis

is 15,740 bp in size, and contains 38 genes (13

protein-coding genes, 2 rRNA genes and 23 tRNA

genes). The genome content, gene order and

transcriptional polarity of A. chinensis mtDNA were

almost identical to the pancrustacean ground pattern,

with the one exception that an extra trnS1
AGC was

adjoined to the original copy of trnS1
AGA (Kim et al.

2011). Changes of tRNAs at the A-R-N-S1-E-F

cluster (located between nad3 and nad5) frequently

occur in the arthropods as a “hot spot”, but available

data present mostly gene rearrangements (Dowton

et al. 2003; Sun et al. 2005; Kilpert and Podsiadlowski

2006). However, A. chinensis mtDNA showed a novel

tRNA cluster, A-R-N-S1
AGA-S1

AGC-E-F, which was due

to an insertion of an extra copy of trnS1
AGC adjacent to

the original trnS1
AGA. Notably, there was no intergenic

space or overlapped nucleotide (nt) between the two

S1 tRNAs, although duplication/loss events give rise
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to the multiple intergenic spacers (Yamauchi et al.

2003; Sun et al. 2005) (Figure 1 and Supplementary

Table S1). Very recently, a pseudogene-like trnS1
AGC

located between trnN and trnF was reported in the

snapping shrimp Alpheus distinguendus, in which the

functional trnS1
AGA was not present (Qian et al. 2011).

There have been some reports on mt gene duplication,

where one of the duplicates was shown to become a

pseudogene or deleted, due to the strong selective

pressure for genome minimization (Zevering et al.

1991; Sasuga et al. 1999; Yokobori et al. 2004).

However, a comparison of codon usage corresponding

to each of the two tRNA duplicates in A. chinensis

showed that both of the trnS1 genes were functional,

although there was a preference of trnS1
AGA (1.96%)

over trnS1
AGC (0.27%) (Supplementary Table S2).

The nt sequences of duplicated genes are often very

similar and/or nearly identical in some other metazoan

species (Azevedo and Hyman 1993; Hyman and

Azevedo 1996; Arndt and Smith 1998; Yokobori et al.

2004; Chen et al. 2008). In A. chinensis, the two

tandemly duplicated trnS1 showed a high sequence

similarity (82.3%), with almost identical secondary

structure lacking a DHU arm (Supplementary

Figure S1). A DHU arm was also lacking or

incomplete in many other crustacean species (Kilpert

and Podsiadlowski 2006; Ki et al. 2009).

The suborder Dendrobranchiata comprises two

superfamilies: Penaeoidea and Sergestoidae. Until

now, the six complete mtDNA sequences have been

determined for species in Penaeoidea but none for

Sergestoidae. The A. chinensis mtDNA is the first

representative of the Sergestoidae. Along with gene

duplication of trnS1, this study will provide useful

information to better understand the evolution of the

mt genome in crustacean lineages.
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