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Identification of Carangidae Trachurus and Decapterus with DNA analysis
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Horse mackerel belonging to two genera in Trachurus spp. and Decapterus spp. is controlled by an Import Trade Control
Order in Japan, so customs clearance must distinguish between the controlled horse mackerel species and other fish species.
This study developed a PCR-based species identification method using the partial nucleotide sequences of the cytochrome b
gene of mitochondrial DNA in Trachurus spp. and Decapterus spp. By homology analysis of the nucleotide sequence of the
fish samples against known nucleotide sequences deposited in the DNA Databases, the fish species can be identified for various
horse mackerel samples. Therefore, the direct sequencing method seems to be applicable for identifying the species in
Trachurus and Decapterus from other fish species. In addition, we also developed four specific PCR-primer sets for species
identification in Trachurus spp. and Decapterus spp. Eight fish species in Trachurus spp. and Decapterus spp. were
discriminated from the other 10 species in Carangidae, and their related species were used for the analysis. We need to confirm

whether this PCR-based method can be applied to all 26 species belonging to Trachurus and Decapterus in future.
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Table 1 Morphologically identified samples
Japanese name Scientific name Qrigin
Trachurus japonicus Misaki, Kanagawa
Trachurus japonicus Shizuoka
Trachurus japonicus Chiba

Decapterus maruadsi
Decapterus macrosoma
Decapterus macrosoma
Decapterus tabl

Alectis ciliaris

Carangoides orthogrammus
Carangoides equula
Megalaspis cordyla

Selar crumenophthalmus
Seriolina nigrofasciata

Misaki, Kanagawa
Misaki, Kanagawa
Misaki, Kanagawa
Izu, Shizuoka
Misaki, Kanagawa
Misaki, Kanagawa
Misaki, Kanagawa
Misaki, Kanagawa
Misaki, Kanagawa
Misaki, Kanagawa

Table 2 Samples that could not be identified from morphological observation

Trade name QOrigin

Kanagawa
Yamaguchi
Hyogo
Korea
Netherland
Netherland
Chili
New Zealand
Yamaguchi
Yamaguchi
Niijima, Tokyo
Nagasaki
Nagasaki
Yamaguchi
Chiba
Nagasaki
Kagoshima
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Table 3 Primer sets used for the species identification by PCR

Name Direction Sequences (From 5' to 3')
Trachurus- 1 Forward AACATCTCAGCATGATGAAACTTCGGCTC
Reverse TGAAGGTAAATGCAAATGAAAAAGAAGGAG
Trachurus- 2 Forward CACAGCCCTCGCCGCCCTCGCA
Reverse AAGAAGGAAGTAGAGGACGGAAG
cha terus- 1 Forward CTCTTCTCCCCTAACCTGCTTGG
P Reverse GACTAGGATTGAAAACAGGAGGGCCAA
Decanterus- 2 Forward CGTCCCCTACGTAGGAAACACCC
P Reverse GACTAGGATTGAAAACAGGAGGGCCAA

Table 4 PCR conditions for each primer set

Name PCR condition
Trachurus- 1 95 Imin-(94 30sec-60 30sec—72 1min)30cycles—72 S5min
Trachurus-2 95 Imin-(94 30sec—63 30sec—72 1min)30cycles—72 5min
Decapterus- 1 95 Imin-(94 30sec—60 30sec—72 1min)30cycles—72 Smin
Decapterus-2 95 Imin-(94 30sec-62 30sec—72 1min)30cycles—72 S5min

PCR

PCR
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Table 5 Identity against the known sequence in the DDBJ Database (%)
Japanese name/Trade name  Scientific name Accession No, Rate of corresponding
panes lentiti " with DDBJ(%)
Trachurus japonicus AP003092 99.7
Trachurus japonicus AP003091 99.7
Trachurus japonicus AP003091 100
Decapterus maruadsi EF512291 100
Decapterus macrosoma AB374073 100
. Decapterus macrosoma AB374073 100
Identified by morphology Decapterus tabl AB374074 99.0
Alectis ciliaris AF363739 100
Carangoides orthogrammt —7 —7
Carangoides equula —7 —¥
Megalaspis cordyla —t —t
Selar crumenophthalmus AY050731 99.7
Seriolina nigrofasciata EF512298 99.7
Trachurus japonicus AP003091 99.7
Trachurus japonicus AP003092 100
Trachurus japonicus AP003091 100
Trachurus japonicus AP003091 99.7
Trachurus trachurus EU492279 100
Trachurus trachurus EU492279 100
Trachurus declivis AY526543 99.4
Trachurus novaezelandiae ~ AY526545 99.1
Not identified by morphology Decapterus maruadsi EF512291 100
Decapterus maruadsi EF512291 100
Decapterus macarellus AB374076 99.4
Pseudocaranx dentex AB326980 99.1
Selaroides leptolepis EF512296 99.1
Selaroides leptolepis AY050718 100
Uraspis helvola —7 —
Seriola quinqueradiata AB326982 100
Seriola dumerili EU036499 99.7
t No corresponding data
10 7
DDBIJ 7 10 DDBJ 17
99.0 100 16 DDBIJ
99.0 DDBIJ
8)
Table 5 DDBIJ
DDBIJ Fig.2

DDBJ
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Fig.2 Neighbor-joining tree derived from analysis among 30 samples of horse mackerel and DDBJ data based on the partial sequences of mitochondrial cytochrome b
gene. Bootstrap values > 70% bootstrap support values (1000 replicates)
(Japanese name indicates the sequence of samples used in this study, and alphabetical name indicates the sequence that was downloaded from DDBIJ.)
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Fig.4 Electrophoresis of PCR products of 18 species of horse mackerel by the
primer set of Trachurus-2
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Fig.3 Electrophoresis of PCR products of 18 species of horse mackerel by the
primer set of Trachurus-1
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Fig.5 Electrophoresis of PCR products of 18 species of horse mackerel by the
primer set of Decapterus-1
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Fig.6 Electrophoresis of PCR products of 18 species of horse mackerel by the
primer set of Decapterus-2
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