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Identification of Fish Species using DNA Method
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Identification of fish species is necessary for customs work such as HS classification. However, it is sometimes difficult to
identify the species based on morphological appearance because most of the morphological information is removed during the
manufacturing process. Therefore, we studied to identify species of fish by phylogenic analysis using the mitochondrial DNA
gene encoding 16S rRNA region and cytochrome b region. The results showed the possibility of identifying fish species at the

family level.
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Table 1 Collected sample list used in this study

Order Family Scientific name Order Family Scientific name
Anguilliformes Anguillidae Anguilla faponica Perciformes Scombridae Katsuwonus pelamis
Conger myriaster Scomber australasicus
Muraenesox cinereus Scomber japonicus
Aulopiformes Synodontidae Saurida elongata Scomber scombrus
Beloniformes Scomberesocidae  Cololabis saira Scomberomorus njphonius
Hemiramphidae Hyporhamphus sajori Thunnus alalunga
Clupeiformes Clupeidae Clupea pallasii Thunnus albacares
Etrumeus teres Thunnus maccoyii
llisha elongata Thunnus obesus
Konosirus punctatus Thunnus orientalis
Sardinella zunasi . Thunnus thynnus
Sardinops melanostictus Sparidae Dentex abei
Sardinaps sagax Pagrus major
Spratelloides gracilis Rhabdosargus sarba
Engraulidae Coilia nasus Sphyraenidae Sphyraena pinguis
Encrasicholina heteroloba Stromateidae Peprilus alepidotus
Engraulis japonicus Trichiuridae Trichiurus japonicus
Engraulis mordax ) Xiphiidae Xiphias gladius )
Cypriniformes Cyprinidae Carassius carassius Pleuronectiformes  Pleuronectidae gx;;:ggi; /zg‘zgflgf;
gg,’,’ggfaﬁzgﬂf parva H/,'opog/qsso/des elassodon
Gadiformes Gadidae Boreogadus saida ZZ;Z‘;’;Z%?;;;%ZZ@; des
gi‘eg:gufngﬁ]z;”s Cynoglossidae Cynoglossus lighti
Micromesistius australis . . Gy o_q/ oSSUS 0/'.:‘7 olepis
Micromesistius poutassou Paralichthyidae Paralichthys olivaceus
Salmoniformes Salmonidae Oncorhynchus keta
Theragra chalcogramma Oncortynchus kisutch
Macruronidae Macruronus novaezelandiae Oncorhynchus mykiss
Merlucciidae Mer/ucc/:us aus{ra/lls Salmo salar
. Merluccius gayi Salangidae Salangichthys ishikawae
» Morlda_e Laemopema longipes Salangichthys microdon
Lampridiformes Lampridae Lampris guttatus Scorpaeniformes  Scorpaenidae Scorpaena elongata
Myliobatiformes Dasyatidae Dasyatis akajei Sebastes marinus
Perciformes Acropo_rnatidqe Doeder{e/hia berycoides Sebastiscus marmoratus
Branchiostegidae  Branchiostegus albus Siluriformes Pangasiidae Pangasius sutchi
Carangidae Decapterus maruadsi Tetraodontiformes  Monacanthidae Stephanolepis cirrhifer
Seriola dumerili Thamnaconus modestus
Seriola lalandi Tetraodontidae Lagocephalus gloveri
Serfola quinqueradiata Lagocephalus inermis
. Trachurus Japonicus Lagocephalus lunaris
Centrolophidae Hyperog/,yphe Japonica Lagocephalus wheeleri
Psenopsis anomala Sphoeroides pachygaster
Cichlidae Oreochromis mossambicus Takifugu chinensis
Girellidae Girella punctata Takifugu chrysops
Haemulidae Parapristipoma trilineatum Takifugu paraalis
Istiophoridae Makaira indica Takifugu poecilonotus
Latidae Lates niloticus Takifugu rubripes
Namipteridae Nemipterus bathybius Takifugu stictonotus
Percichthyidae Lateolabrax faponicus Takifugu vermicularis
Sciaenidae Johnius belengerii Takifugu xanthopterus
Serranidae Epinephelus bruneus Diodontidae Diodon holocanthus
Triso dermopterus Diodon hystrix




Table 2 Standard sample data of DDBJ used in this study

Order Family Scientific name 16S Cytb
Beloniformes b id [ /s saira AP002932 AP002932
Clupeiformes Clupeid Clupea pallasi AB126386
Dorosoma cepedianum DQ536426 DQ536426
Engraulis encrasicolus APQ09137
Engraulis japonicus AB040676
Sardina pilchardus AP009233
Sardinops melanostictus AB032554
Cypriniformes Cyprinidae Aristichthys nobilis EU343733 EU343733
Biwia zezera AB250107 AB250107
Campostoma anomalum DQ536421 DQ536421
Carassius auratus auratus AB111951 AB111951
Carassius carassius AY714387 AY714387
Carassius cuvieri AB045144 AB045144
Chondrostoma lemmingii DQ536427 DQ536427
Ctenopharyngodon idella EU391390 EU391390
Cyprinella spiloptera DQ536422 DQ536422
Danio rerio AC024175 AC024175
Gila robusta DQ536424 DQ536424
Hypophthalmichthys molitrix EU315941 EU315941
Megalobrama amblycephala EU434747 EUA434747
Notropis stramineus DQ536429 DQ536429
Opsariichthys bidens DQ367044 DQ367044
Phenacobius mirabilis DQ536431 DQ536431
Procypris rabaudi EU082030 EU082030
Pseudopungtungia nigra EU597300 EU597300
Sir locheilus altishould FJ984568 FJ984568
Sinocyclocheilus grahami GQ148557 GQ148557
Gadiformes Gadidae Boreogadus saida DQ356936 DQ356936
Gadus morhua AM489716 AM489716
Melanogrammus aeglefinus AM489717 AM489717
Theragra chalcogramma AB094061 AB094061
Theragra finnmarchica AM489718 AM489718
Siluriformes Siluridae Silurus microdorsalis DQ321756
Salmoniformes Salmonidae Oncorhynchus clarkii henshawi AY886762 AY886762
O hynchus masou fc DQ858456 DQ858456
Oncorhynchus masou masou DQ864465 DQ864465
Oncorhynchus mykiss DQ288268 DQ288268
Oncorhynchus nerka EF055889 EF055889
Oncorhynchus tshawytscha AF392054 AF392054
Salmo salar AF133701 AF133701
Salmo trutta AM910409 AM910409
Thymallus arcticus FJ872559 FJ872559
Thymallus thymallus FJ853655 FJ853655
Perciformes Carangidae Trachurus trachurus AB108498 AB108498
Cichlidae Oreochromis niloticus GU238433 GU238433
Istiophoridae Tetrapturus audax AB470302 AB470302
Xiphias gladius AB470301 AB470301
Rachycentridae Rachycentron canadum FJ154956 FJ154956
Scombridae Auxis rochei AB103467 AB103467
Euthynnus alletteratus AB099716 AB099716
Scomber scombrus AB120717 AB120717
Scomberomorus cavalla DQ536428 DQ536428
Thunnus alalunga AB101291 AB101291
Thunnus orientalis AB185022 AB185022
Thunnus thynnus AY302574 AY302574
Katsuwonus pelamis AB101290 AB101290
Xiphiidae Istiophorus platypterus AB470306 AB470306
Makaira indica AB470305 AB470305
Makaira mazara AB470304 AB470304
Tetrapturus angustirostris AB470303 AB470303
Pleuronectiformes ~ Cynoglossi Cynogl laevis EU366230 EU366230
Pleuronectidae Platichthys stellatus EF424428 EF424428
Verasper moseri EF025506 EF025506
Verasper variegatus DQ403797 DQ403797
phthalmid Psetta 7 EU419747 EUA419747
Soleidae Solea senegalensis AB270760 AB270760
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Fig.1 Location of primers in the 16S rRNA region (mitochondrial DNA) from

Thunnus alalunga
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Fig.2 Location of primers in the cytochrome b region (mitochondrial DNA) from
Thunnus alalunga
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Fig.3 Electrophoresis of PCR products in 16S rRNA partial region
Electrophoresis was performed on a 2% agarose gel stained with ethidium
bromide.
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Fig.4 Electrophoresis of PCR products in cytochrome b partial region
Electrophoresis was performed on a 2% agarose gel stained with ethidium
bromide.
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Fig.5 Phylogenic tree among 25 fishes based on the sequence of mitochondrial 16S rRNA gene
Bootstrap values >70% are reported on the nodes of the tree (bootstrap replications = 1000).

76 Thunnus orientalis
98 | | Katsuwonus pelamis Order Perciformes

Scomber japonicus

Takifugu rubripes .
| Thamnaconus modestus ] Order Tetraodontiformes
Lampris guttatus — Order Lampridiformes
Cololabis saira

Order Beloniformes

Anguilla japonica Order Anguilliformes
100 p=————eeew Theragra chalcogramma

=7 ] 4

be— Gadus macrocephalus ] Order Gadiformes

Saurida macrolepis Order Aulopiformes
100 ¢ Sebastiscus marmoratus
L Sebastes marinus ] Order Scorpaeniformes
r Paralichthys olivaceus
g5 L Hippoglossoides elassodon ] Order Pleuronectiformes
78 Clupea pallasii

| 1 Engraulis japonicus ] Order Clupeiformes

Pangasianodon hypophthalmus m— Order Siluriformes

100 p Carassius auratus
e Cypronus carpio ] Order Cypriniformes
‘ I Dasyatis Order Myliobatiformes
I Oncorhynchus keta
100 b Salmo salar ] Order Salmoniformes

0.05

Fig.6 Phylogenic tree among 23 fishes based on the sequence of mitochondrial cytochrome b gene
Bootstrap values >70% are reported on the nodes of the tree (bootstrap replications = 1000).
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Fig.7 Phylogenic tree among order Perciformes species based on the sequence of mitochondrial 16S rRNA gene
Bootstrap values >70% are reported on the nodes of the tree (bootstrap replications = 1000).
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Fig.8 Phylogenic tree among order Perciformes species based on the sequence of mitochondrial cytochrome b gene
Bootstrap values >70% are reported on the nodes of the tree (bootstrap replications = 1000).
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Fig.9 9 Phylogenic tree among family Scombridae species based on the sequence of mitochondrial 16S rRNA gene
Bootstrap values >70% are reported on the nodes of the tree (bootstrap replications = 1000).
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Fig.10 Phylogenic tree among family Scombridae species based on the sequence of mitochondrial cytochrome b gene
Bootstrap values >70% are reported on the nodes of the tree (bootstrap replications = 1000).
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Fig.11 Phylogenic tree among genus Thunnus species based on the sequence of mitochondrial cytochrome b gene
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