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Cyprinus carpio

Petromyzon marinus

Protopterus dolloi

Formosania lacustris

Polypterus ornatipinnis

Latimeria chalumnae

Scyliorhinus canicula

Myctophum affine

Diaphus splendidus

Zu cristatus
Polymixia lowei
Percopsis
transmontana
Coelorinchus
kishinouyei
Exocoetus volitans

Scopelogadus

Melanocetus murrayi
Eutaeniophorus sp. 033~
Miya

Monocentris japonicus

Ostichthys japonicus

Sargocentron rubrum

Parazen pacificus

Zenion japonicum
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Pagrus auriga

Notacanthus chemnitzii

Huso huso

Carpiodes carpio

lab.
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Oncorhynchus clarkii
henshawi

Chirocentrus dorab

Jenkinsia lamprotaenia

Salanx ariakensis

ol

Y
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i
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Cranoglanis bouderius

Solea senegalensis

Biwia zezera

Thunnus orientalis

Erpetoichthys

Sac ynx lavenb

Scl formosus

Eurypharynx pelecanoides

Tetraodon nigroviri

nigrostriata

Plectropomus leopardus

Verasper moseri

Salmo salar . . Allocyttus niger Katsuwonus pelamis Okamejei kenojei Oncorhynchus nerka
mizolepis

Squalus acanthias Poromitra oscitans Meocyttus rhomboidalis Thunnus alal [e] hi Parargyrops edita

. Danacetichthys . L .

Carassius auratus Indostomus paradoxus Auxis thazard Cobitis sinensis Catostomus commersonii
galathenus.
Hoplostethus o . . i . .

Gadus morhua . . Dactyloptena tiltoni Auxis rochei Synodus variegatus Gobio gobio
japonicus

Salvelinus fontinalis Antigonia capros Scalicus amiscus Seb. hlegelii Plesiobatis daviesi Tinca tinca

Salvelinus alpinus

Mastacembelus

Carangoides armatus

Acipenser dabryanus

Melanogrammus

Cyprinella lutrensis

favus aeglefinus
Dactyloptena . .
Mustelus manazo ; Caranx melampygus Acipenser stellatus Merlangius ysoleuca:
peterseni
. . Helicolenus . . _— B . .
Amblyraja radiata hilsendork Emmelichthys struhsakeri Elops saurus Cypselurus hiraii Opsariichthys uncirostris
ilgendo

Lampetra fluviatilis
Paralichthys olivaceus
Sigmops gracilis

Sardinops melanostictus

Kareius bicoloratus
Stephanolepis
cirrhifer

Pagrus major

Trachipterus

Pterocaesio tile
Lycodes toyamensis
Pholis crassispina

Salarias fasciatus

Megalops atlanticus

Lates calcarifer

Ph I

hus kaupii

ansorgii

laevis

Ophisurus macrorhynchos

Cromeria occidentalis

Barbus barbus
Alburnus alburnus
Hypentelium nigricans

Xenocypris argentea

trachypterus
Kryptolebias 5 . = 52
Coregonus lavaretus Arcos sp. KU 149 Albula glossodonta Denticeps clupeoides Gymnocypris przewalskii
marmoratus
. X Lepidosiren . - . . .
Polymixia japonica 5 Sufflamen fraenatum Aldrovandia affinis Grasseichthys gabonensis Acheilognathus typus
paradoxa

Diplophos taenia

Hime japonica

Ictalurus punctatus

Takifugu rubripes

Gadus chalcogrammus

h 1

Elops hawaiensis

gissu

Kneria sp. SL-2004

Hemibarbus barbus
Rhod 1l

oo
BN
o
e



Trachurus japonicus

Arctoscopus japonicus

Oncorhynchus tshawytscha

Danio rerio
Pantodon buchholzi

Engraulis japonicus

Osteoglossum bicirrthosum

Neoceratodus forsteri

Heterodontus francisci
Chimaera monstrosa
Monopterus albus
Myripristis berndti

Mugil cephalus

Zeus faber

Chauliodus sloani

Polyodon spathula
Lophius americanus
Oryzias latipes
Gambusia affinis
Petroscirtes
breviceps

Lota lota
Rhyacichthys aspro
Eleotris
acanthopoma
Anoplogaster
cornuta

Cetostoma regani
Aphredoderus
sayanus

Beryx decadactylus

Melanotaenia

Esox lucius
Galaxias maculatus
Dallia pectoralis

Lipolagus ochotensis

I d i

Psephurus gladius
Mola mola
Masturus lanceolatus

Eth di

Rhodeus uyekii

S=54 10-2018798

Pseudorasbora pumila

F ia herzi

Verasper
Cyprinella spiloptera

Scomb cavalla

Acanthogobius hasta

Nansenia ardesiaca

Platytroctes apus

Salangichthys microdon

Alepocephalus tenebrosus

Imoid.

Micropterus

Barbus trimaculatus

Aphyocypris chinensis

ch b

Carassius

Chlorurus sordidus

Pangasianodon gigas

Scomber scombrus

P
Opisthoproctus soleatus
Chanos chanos

Apteronotus albifrons

lacustris
Hypoatheri i \nia sp. CBM-ZF-
tsurugae 10620
o Phenacogrammus
Cottus reinii )
interruptus

Elassoma

Lampris guttatus

Beryx splendens

Rondeletia loricata

Zenopsis nebulosus

Cololabis saira

Ateleopus japonicus

Tjimaia dofleini

Chlorophthalmus agassizi
Harpadon micrechir

Saurida undosquamis
Neoscopelus microchir

Leptoderma lubricum
Leptoderma retropinna
Narcetes stomias

Talismania bifurcata

Alepocephalus agas:

Alepocephalus australis

Alepocephalus bairdii

Alepocephalus productus

Alepocephalus umbriceps

Bathytroctes breviceps

Bathytroctes macrolepis

Bajacalifornia megalops

Bathytroctes michaelsarsi
Conocara macropterum
Conocara murrayi

Pythonichthys
microphthalmus
Moringua microchir

Simenchelys parasitica
Coloconger cadenati

Kaupichthys hyoproroides

ymnothorax kidako

Chalceus macrolepidotus

Hypo, hus
P Pty?. Pseudobagrus tokiensis
dybowskii
Poh I & q
Polyp
senegalus. microoculus
Scaphirhynchus cf.
ey Cobitis striata
albus
Carapus . ;
. Lefua echigonia
bermudensis
Bassozetus .
il Corydoras rabauti
zenkevitchi

Cataetyx rubrirostris

Diplacanthopoma

brachysoma

Physiculus j

Gonerynchus greyi

Acipenser transmontanus

Lamprogrammus
niger

Chaunax abei
Chaunax tosaensis
Scomber colias
Scomber
australasicus
Oreochromis aureus
Larimichthys
polyactis
Pseudogobio
esocinus

Gila conspersa
Mylocheilus caurinus
Raiamas
senegalensis
Sebastiscus
marmoratus
Epinephelus bruneus
Clinocottus analis
Hyporthodus
septemfasciatus
Hypoplectrus
gemma

Cheilinus undul.

Amia calva

Thunnus thynnus thynnus
Hiodon alosoides

Lycengraulis grossidens

Callorhinchus callorynchus

callorhinch

P
Lepisosteus osseus

C I

Cycleptus elongatus

Gyrinocheilus aymonieri

Gila robusta

Ischikauia steenackeri

asiaticus Phenacobius mirabilis Chanodichthys mongolicus

. . Iberochondrostoma .

Anguilla anguilla L Labeo senegalensis
lemmingii

Anguilla iny 1 Pethia ticto
Anguilla celebesensis Percina lepid Pseud lep phal
Anguilla bi D ce Tribolod
Anguilla reinhardtii spatula Pelecus cultratus
Anguilla bicolor bicalor Loph sieboldii
Anguilla dieffenbachii Diretmus hi !

Anguilla australis australis

Anguilla australis schmidti

Sirembo imberbis

Bregmaceros nectabanus

Anguilla

Anguilla obscura

Anguilla nebulosa
nebulosa

Anguilla interioris

Anguilla

Anomalops katoptron

Aptocyclus ventricosus

Trachyrincus murrayi

t {us antrodes

Anguilla bengalensis
labiata

Carassius auratus auratus
Trachurus trachurus

Channa argus

Labeo bata

Callorhinchus milii

Chimaera fulva

Hydrolagus lemures

Harriotta raleighana

Rhinochimaera pacifica

Collichthys lucidus

Miichthys miiuy

Morone saxatilis

Hapalogenys nigripinnis

Gnathonemus petersii

Leiocassis |

Beryx mollis

Rhynchactis
macrothrix
Neoceratias spinifer
Haplophryne mollis
Melanocetus

johnsonii

Micropterus salmoides

salmoides
Micropterus floridanus

Alosa sapidissima

Cottus poecilopus

Tachysurus nitidus

Tach; vachellii

laub typus

Pennahia argentata

Nibea albiflora

Anguilla japonica

Anguilla rostrata

Latimeria menadoensis

Galaxias gollumoides

Galaxias sp. ‘southern’

Hypomesus nipponensis

Osmerus mordax

Cobitis takatsuensis

Niwaella delicata
Torquigener

hypselogeneion
Arothron hispidus

Canthi I

Squalogadus modificatus

Ventrifossa garmani
Liobagrus obesus
Labi .

Labeo batesii

Esomus metallicus

Acantopsis choirorhynchos

Barbatula toni

Pseudohomaloptera
leonardi

Pangio anguillaris

Leptobotia mantschurica
Misgurnus nikolskyi

Schistura balteata

Vaillantella maassi

Synodontis sch i

yp!
Danio dangila
Rasbora daniconius

Leptobarbus hoevenii

Bunocephalus coracoideus

Hydrolycus scomberoides

Siniperca scherzeri

s

Rasbora i

I is gracilis

Psilorhynchus sucatio

Barilius bendelisis

Sewellia lineclata

Trigonostigma espei

Cabdio morar

Nicholsicypris normalis

Tanichthys albonubes
Yaoshanicus arcus

Luciosoma bleekeri

Nannoperca australis

Horadandi:

Hepsetus odoe
Siniperca chuatsi

Diplomystes
nahuelbutaensis
Heteropneustes fossilis

Malapterurus electricus

Apareiodon affinis

Distichodus sexfasciatus

Pareutropius debauwi

Pangasius larnaud

Pygocentrus nattereri

Polyspina piosae
Lagocephalus sceleratus

Sphoeroides parvus

Nannoperca obscura
Microdevario nana

Raiamas guttatus

Tachy fulvidraco

Siniperca knerii
Tridentiger bifasciatus

Hucho bleekeri



Nessorhamphus ingolfianus

Rhinomuraena quaesita

albinares
Himantolophus
groenlandicus

Bufoceratias thele

Derichthy

Anarchias sp. Ansp

Muraenesox bagio
Leptocephalus sp. ‘type II
larva’ (Smith, 1989)

Culter alburnus

Cynoponticus ferox

Thalassenchelys sp. Tht2

Nemichthys scolopaceus
Facciolella oxyrhyncha

Moringua edwardsi

Hoplunnis punctata
Nettastoma parviceps

Serrivomer beanii

Heteroconger hassi

Paraconger notialis

Myroconger compressus
Ariasoma shiroanago
Robinsia catherinae

Tiyophis brunneus

Myrichthys maculosus

Oreochromis niloticus

Acheilognathus signifer
Tanakia koreensis
Acheilognathus intermedia
Rhodeus suigensis

Acheil H

Silurus meridionalis

Gobiobotia macrocephala

Lagocephalus
lagocephalus

Sphoeroides annulatus

Di ias pileatus biob brevibarb, L: halus I
Oneirodes
i bio Sph d d
thompsoni
Lophiod: li C Il bbi T glaber
Sladenia di gi kaib: Auriglebus modestus
Th Pse .
. . Omegophora armilla
pagidostomus tenuicorpus
Tetrabrachium = g e 5 s
Pungitius sinensis Carinotetraodon lorteti
acellatum

Cryptopsaras couesii

Ceratias
uranoscopus
Chaunax pictus
Gigantactis
vanhoeffeni
Coelophrys
brevicaudata

Thunnus thynnus
Thunnus obesus
‘Oreochromis sp. ‘red

tilapia’

Acheil h

Cottus hangiongensis

Jenkinsia sp. CL54
Brachyhypopomus

occidentalis
Heterotis niloticus
Hiodon tergisus
Genyomyrus donnyi

Myomyrus macrops

lyna darwinii

Caril don salivator

Hemigrammocypris
rashorella
Salmophasia bacaila
Macrochirichthys
macrochirus
Sarotherodon
melanotheron

Pseudorasbora parva

Pseudobagrus brevicorpus

Anguilla bicolor pacifica

Silurus lanzhouensis

Pleuragramma antarctica

coriiceps

Pelagocephalus marki
Rhynchocypris lagowskii

Tetraodon
palembangensis

Tylerius spinosissimus

Phoxinus steindachneri

Chaenocephalus aceratus
Tetranematichthys
quadrifilis
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Caulophryne pelagica
Lepomis macrochirus
Oxuderces dentatus

Boleophthalmus
pectinirostris

Scomberomorus niphonius

Hucho taimen

Leucoraja erinacea

Lutjanus argentimaculatus

Sundasalanx sp. Chao

Phraya
Glossogobius olivaceus
Harengula jaguana

Sprattus muelleri

Amphilius sp. NM-2010
Pterygoplichthys

disjunctivus

C i

F vittatus
Sillago sihama

Sprattus antipodum

ricl

Tetraodon bi

Rhynch

Thunnus

Thunnus maccoyii
Carassius gibelio
Silurus glanis

Collichthys niveatus

Thryssa baelama

Amazonsprattus

scintilla
Brevoortia tyrannus

Pellona

Petrocephalus soudanensis
Pollachius virens

Pollachius pollachius
Petrocephalus

microphthalmus

Leptoderma

macrophthalmum

Micromesi:

ius poutassou

Cyphomyrus discorhynchus

P
Tetraodon miurus
Rhynchocypris percnurus
sachalinensis

Tetraodon mbu

Chrosomus eos

Leiodon cutcutia

Monotrete
cochinchinensis
Torquigener

pleurogramma

Anchoviella sp. LBP
2297

Lethenteron reissneri

Acheilognathus yamatsutae

Scomber japonicus

Sphyraena barracuda
Eumedgistus illustris
Taractes asper
Pteraclis aesticola
Kali indica
Sphyraena japonica

Nesiarchus nasutus

P £l i
Clarias sp. NM-2010

Lebiasina astrigata
Myleus sp. NM-2010
Ichthyborus sp. NM-2010

Micralestes sp. NM-2010

Gymnorhamphichthys sp.
NM-2010
Acestrorhynchus sp. NM-
2010

Histiopterus typus

Carassius auratus ssp.

Odaxothrissa losera

Tenualosa ilisha
Microthrissa royauxi
Chiloseyllium punctatum

Potamothrissa acutirostris

Trypauchen vagina

Konosirus punctatus

Microthrissa congica

Potamothrissa obtusirostris

s yrops gab is  Col asellus Arripis trutta
ol lla cul Chelonodon pl I imelodus pictus Tenualosa toli
Merluccius metluccius Col i bitis nak i

bicinctus

Chilodus punctatus

Citharinus congicus

Clupeichthys aesarnensis
Clupeichthys perakensis

Escualosa thoracata

hobarb

y poecilura

Coilia lind o Arothron manilensis
*Pingxiang’

Coilia reynaldi Parajulis poecilepterus Canthi jactator
Lycothrissa 5 = % "

) F P A infans Silurus asotus
crocodilus
Chlamydoselach Acanthorhod, Schizothorax
anguineus chankaensis plagiostomus
Heptranchias perlo Zacco platypus Coilia grayii Isurus paucus
Notorynchus . ’

3 leucu: Liachirus mel I
cepedianus

Hexanchus griseus
Hexanchus
nakamurai

Potamotrygon motoro

Pleurogrammus azonus

Achirus lineatus

Trinectes I

Grammistes sexlineatus

y dipogon
Rhinogobio cylindricus
Sebastes oblangus

Decapterus maruadsi

Pseudotriakis
microdon

fe] is sinensis

Thyrsitoides marleyi

Ruvettus pretiosus
Assurger anzac
Evoxymetopon poeyi

Gymnosarda unicolor

Ariomma lurida

Ariomma indicum

Prionace glauca

Mystus rhegma

Cynoglossus sinicus

Zebrias quagga

rivularis
Parazacco spilurus

Gymnodiptychus
pachycheilus

Metzia mesembrinum

quali gracilis

Oacic

Platysmacheilus exiguus

Atractosteus tropicus

Cultrichthys

Tanakia lanceolata

Pteroplatytrygon violacea

Lutjanus johnii

compressocorpus
Pristis clavata Cynoglossus bilineatus Onych ! Trachi caralinus Protonibea diacanthus
Alopias pelagicus Paraplagusia bilineata i D xenica Xenophysogobio boulengeri
Scleropages jardi Paraplagusia blochii Paramisgurnus dabryanus Sal p Di bi barb
Aetob flagellr (s 1 Th 1l Doryr Jap Platax teira
Sicyopterus Mulloidichthys

lagacephalus

Rhinobatos
hynnicephalus

Cynoglossus lineolatus

Cyclocheilichthys enoplos

Maccullochella peelii

Pastinachus atrus

vanicolensis

Dactyl

Salvelinus curilus

Plectorhinchus cinctus
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. Salvelinus R . . . Pseudogyrinocheilus

Tetragonurus cuvieri . Tor tambroides Nematalosa nasus Fistularia petimba N

leucomaenis prochilus
T 1 Sauragobio dabryi Pampus echi hi poly Phycodurus eques Carcharhinus plumbeus
Pampus Epinephelus bleekeri  Sebastes koreanus hilophus citrinell p lifasciatu Triplophs d

e Leptobotia c : o . . e e

Peprilus triacanthus brilabri Cetorhinus maximus Lophius litulon Neosynchiropus moyeri Jinshaia sinensis

rubrilabris
Rexea nakamurai ot simoni lesi b. Schizoth prenanti Callionymus enneactis Pavoraja nitida

Benthodesmus tenuis

Epinnula magistralis

Aphanopus carbo
Pomatomus saltatrix

Echeneis naucrates

Epinephelus merra
Apogon semilineatus
Pterapogon kauderni
Paracirrhites arcatus

Parabramis pekinensis

Sphyma lewini

Rhodeus shitaiensis
Isurus oxyrinchus

Rhinogobius giurinus

Tor sinensis

Microphysogobio brevirostris

Pseudobagrus trilineatus
Odontobutis potamophila

Trachinotus ovatus

Plagiognathops microlepis
Misgurnus mohoity

Channa marulius

Cobitis lutheri
Oxygymnocypris stewartii

Rhinogobio ventralis
Rhodeus sinensis

Hippocampus erectus
Silurus soldatovi
Hasemania nana

Pseudobagrus ondon
Pseudobagrus

albomarginatus

Helostoma temmii

Rhynchocypris percnurus
mantschuricus
Barbonymus gonionotus
Oncorhynchus masou

ishikawae

Oncorhynchus masou masou

Opsariichthys bidens

Oncorhynchus masou

formosanus
Gymnogobius petschiliensis

Tropheus duboisi

Misgurnus bipartitus
Aspiorhynchus
laticeps

Pethia conchonius
Barbatula nuda
Schizopyge niger

Schizothorax
esacinus
Onychostoma rara
Liobagrus
marginatus
Thymallus grubii
Hemiculter
leucisculus
Romanogobio
tenuicorpus
Gobiobotia
intermedia
Caranx ignobilis
Sarcocheilichthys

lacustris

Monotrete leiurus

Esox reichertii
Paracheirodon axelrodi

Polypterus palmas
buettikoferi
Squalidus argentatus

Mugilogobius abei

Glyphis garricki
Schizothorax labiatus
Schizothorax progastus
Rita rita

Ac heilus

Huso dauricus

Clarias fuscus

Zearaja chilensis

Cobitis el id|

Synchiropus splendidus
Syngnathus schlegeli

Takifugu flavidus

: od,

kubotai

Carcharhinus
amblyrhynchoides

Rhinobatos schlegelii
Rexea solandri
Coreoperca whiteheadi
Amphiprion percula

hi clarkii

Macquaria australasica

Symphurus plagiusa

Cynoglossus itinus
Colistium nudipinnis

Peltorhamphus

Carangoides malabaricus

Nemipterus japonicus

Pseudaesopia japonica

fiaobi i

Sparus aurata

Poedilia reticulata
Samariscus latus
Lamna ditropis

Hemibagrus nemurus
Barbonymus

schwanenfeldii

Squatina japonica

Culter recurviceps

Hemibagrus wyckioides

dob

Hemibagrus guttatus

Carcharhinus

novaezeelandiae melanopterus
Garra rufa Rhincodon typus belus armatus des kobensi:
Labeo . . X . N .
3 Sebastes inermis Schizothorax dolichonema Ptychidio jordani
chrysophekadion
Labeo pierrei Decapterus macrosoma Saurida mi pi kolk
i} Microphysogobio . . i
Garra spilota = : Clarias batrach h bio typus
Paracanthobrama
Labeo angra Pampus . X
guichenoti
Osteochilus nashii Boleophthalmus boddarti Selar hthal C loona
Labiobarbus e . " - .
I I buttikeferi Trach blochii Siniperca roulei
ocellatus
Schismatorhynchos Sinacydlocheilus ..
Salmo trutta Siniperca undulata
nukta anophthalmus
Labeo ¢ hy Cobitis melanols granoei inephelus tukula Pareuchiloglanis sinensis
Heni h Pl
A ) Pampus chinensis Gadopsis marmoratus
lineatus monopterygius

Osteochilus
schlegelii
Thynnichthys
polylepis
Garra flavatra
Labiobarbus

leptocheilus

Carcharias taurus

Carcharhinus sorrah

Carcharhinus leucas

Alepes ki

Rasbora borapetensis

Dipturus kwangtungensis
Leptobotia microphthalma

Carcharhinus acronotus

Glyphis glyphis
Hemibarbus medius
Leuciscus baicalensis

Hippocampus ingens

lineatus
Labeo lineatus

Campylomarmyrus

compressirostris

Luvarus imperialis

Paraneetroplus synspilus

Mustelus griseus

Cobitis choii

Oncorhynchus

Zanclus

Spicara maena

Centropyge loricula

Zebrasoma

flavescens
Lethrinus obsoletus

Coreoperca
kawamebari

Lutjanus rivulatus

Acanthopagrus latus

Oplegnathus fasciatus

Platichthys stellatus

Capros aper

Sphoeroides pachygaster

Lutjanus russellii

p

Siganus puellus

Siganus guttatus

Liza heila
Sinogastromyzon

sichangensis

Hippocampus barbouri

Lutjanus b

Aluterus scriptus

Sc

Scarus forsteni

Lactoria

Thamnaconus modestus

Xenobalistes

o
Paramonacanthus
choirocephalus

Jinshaia abbreviata

Lepturichthys fimbriata

Solea ovata
Triplophysa siluraides

Schizothorax chongi

Ladislavia taczanowskii
Glyptothorax sinensis
Brachymystax tumensis
Metzia longinasus

Cottus dzungaricus

Pterois miles

Culter erythropterus
Anabas testudineus
Macropodus acellatus

Schizotherax
pseudoaksaiensis

Elopichthys bambusa
Petenia splendida
Saurida umeyoshii

Gnathopogon polytaenia

Amphiprion frenatus
Amphiprion perideraion

Premnas biaculeatus

Acrossocheilus kreyenbergii
Percilia irwini
Bostockia porosa

Gadopsis bispinosus

Macquaria ambigua
Percalates novemaculeata
Nannoperca variegata
Howella brodiei

Tilodon sexfasciatum

Bidyanus bidyanus

Chitala blanci
Chitala lopis

Chitala ornata

Papyrocranus congoensis

tumidipectoris -
. . Pseudomonacanthus -
Cantherhines pardalis - Xenomystus nigri
peroni
2 I Balistoid Lutjanus malabaricus

Chilomycterus reticulatus

Canthidermis maculata

Lutjanus sebae



Astronotus ocellatus

Cymatogaster aggregata

Amphiprion ocellaris

Ditrema temminckii

Pseudolabrus sieboldi

Chaetodon auripes
Heniochus
diphreutes
Chaetodontoplus
septentrionalis
Doederleinia
berycoides

Diodon holocanthus
Naso lopezi

D

Halichoeres melanurus

Olisthops cyanomelas
Labracinus cyclophthalmus

QOreochromis sp. KM-2006

Conger myriaster

Plecoglossus altivelis

Cyprinodon rubrofluviatilis

Oncorhynchus kisutch

Oncorhynchus masou 'Biwa’

Pagellus bogaraveo

Clupea harengus
Sardina pilchardus

Clupea pallasii

picta
Triacanthodes
anomalus
Trixciphichthys
weberi

Triodon macropterus
Monodactylus
argenteus
Parapristipoma
trilineatum
Macrorhamphosodes
uradoi

Triacanthus
biaculeatus
Kentrocapros
aculeatus

Ostracion
immaculatus
Stylephorus.
chordatus

Salmo trutta trutta
Puntigrus tetrazona

Acanthurus lineatus

Alosa doh B dus saida
lis encrasicol A dus glacialis
. 2 Hypophthalmichthys
Sardinella maderensis W
molitrix
ophthalmichthys
Sprattus sprattus Yo "
nobilis
Odontobutis
Dorosoma petenense
platycephala

Etrumeus teres

Siganus fuscescens

Alosa alosa

Ethmalosa fimbriata

spratelloides gracilis

Tlisha elongata
Coilia nasus

Tlisha africana

Nematalosa japonica

Spratelloides delicatulus

Odaxothrissa vittata

Pellonula leonensis

Hippoglossus hippoglossus

Reinhardtius hippoglossoides

Xyrauchen texanus
Hippocampus kuda
Aulostomus
chinensis
Qostethus
brachyurus
Macroramphosus
scolopax
Eurypegasus
draconis

Pegasus volitans
Fistularia
commersonii
Aulorhynchus
flavidus
Solenostomus

cyanopterus
Aeoliscus strigatus

Ctenopharyngodon
idella

Pteragogus
flagellifer
Megalobrama

amblycephala

Anarhichas lupus

Acanthurus leucosternon

Clupeoides borneensis

Ethmidium maculatum

Clupeoides sp. Chao Phraya

A ima gigas
Chionodraco myersi

Carassius cuvieri

Dissostichus

Arothron firmamentum

Scarus rubroviolaceus

Canthi;

Canthigaster rivulata

Monotaxis grandoculis

Gonarynchus abbreviatus
Sagamichthys abei

Alepocephalus bicolor

Bathyprion danae

Bathytroctes mi pi

Xiphophorus maculatus

Xenotoca eiseni

Fundulus olivaceus
Jordanella floridae

Elassoma zonatum

Aulichthys japonicus

Scarus schlegeli

Melichthys vidua

Odonus niger

Pseudobalistes
flavimarginatus
Brachaluteres ulvarum
Rhinecanthus aculeatus
Abalistes stellaris
Xanthichthys
auromarginatus

Leptochilichthys agassizii

Maulisia mauli

Narcetes erimelas

Normichthys operosus

us pungitius

Anguilla luzonensis

Culaea inconstans

Lutjanus kasmira

Acanthaluteres brownii

Balistes vetula

Acreichthys tomentosus

Amanses scopas

Hemibarbus labeo Apeltes mosaicus
ibarb dod hia spinachia Meuschenia hippocrepis
Hemibarbus longirostris Scarus ghobb. Si Y |
. i . Chaetodermis
C u: lendid Takifugu p

Epinephelus coioides
Epinephelus akaara
Mylopharyngodon piceus
Pseudopungtungia nigra

Tylochromis polylepis

Etroplus maculatus

Aplocheilus panchax

Paratilapia polleni

Oryzias sarasinorum

Ablennes hians

Hypselecara temporalis

Ptychochromoides katria

Paretroplus maculatus

Menidia menidia
Hyporhamphus sajori

Odontesthes sp. Odsp-001

Iso hawaiiensis

Halichoeres trimaculatus

Halichoeres

Takifugu exascurus
Chelonodon patoca
Takifugu chrysops
Takifugu niphobles
Takifugu obscurus

Takifugu pardalis

Takifugu porphyreus

Takifugu stictonotus

Takifugu snyderi

Takifugu vermicularis

Takifugu xanthopterus

Takifugu chinensis

Takifugu oblongus

Takifugu ocellatus
Torquigener brevipinnis

Lagocephalus wheeleri

Pampus sp. LY-2009

Larimichthys crocea

Procypris rabaudi

Distoechod irostris

Trichiurus japonicus

hius furzeri

Psilorhynchus homaloptera

Misgurnus anguillicaudatus

Rhodeus ocellatus

Rachycentron canadum

Gymnocypris eckloni

eleginoides
Champsocephalus i
. Phoxinus keumkang
gunnari
Brach lenok phyocypris kikuchii

Mitsukurina owstoni

Nelusetta ayraudi

Rudarius ercodes

penicilligerus
Eutaeniophorus festivus

S=54 10-2018798

Cynoglossus semilaevis

Branchiostegus japonicus

Branchiostegus albus

Gillichthys mirabilis

Branchiostegus argentatus
Gillichthys seta
Thymallus thymallus

Thymallus arcticus

natural gynogenetic
Carassius auratus red var.

Oryzias minutillus

Oryzias dancena

Oryzias luzonensis

Oryzias javanicus

Erimyzon oblongus

Ictiobus bubalus

Xenocypris davidi

Moxostoma congestum

Takifugu fasciatus

Xiohooh

F us gulosus

Ataxolepis apus

Barbourisia rufa
Procetichthys kreffti
Cetomimus sp. AMS
134481001

Gyrinomimus sp. UW
113191

Gyrinomimus myersi

Pseudolabrus eoethinus

Fundulus heteroclitus

Gadus ogac

Fundulus grandis

Fundulus di

hellerii
Platax orbicularis
Girella punctata
Kyphosus cinerascens
Labracoglossa

argentiventris

Scorpis lineolata

Rhynchopelates
oxyrhynchus

Kuhlia mugil
Oplegnathus punctatus

Psenes cyanophrys

Siganus unimaculatus

h

Chiloscyllium plagiosum
Acipenser gueldenstaedtii

Acipenser sinensis

Istiompax indica

I he japonica

Cubiceps pauciradiatus
Toxotes chatareus

Enoplosus armatus

Microcanthus strigatus

Scophthal

Xiphias gladius

Kajikia audax

Sinocyclocheilus

altishoulderus

Sinocyclocheilus grahami

Makaira mazara

Brienomyrus niger

Gymnarchus niloticus

Lagocephal

lunaris

Oryzias sinensis

Serrivomer sector

Rastrelliger brachysoma

o Anyperodon . i
Monacanthus chinensis _ Herwigia kreffti
leucogrammicus
d h inephelus sexfasciatus
Lepomis lls dob. ygon kuhlii

Schizothorax wangchiachii

d

elongata



Gudusia chapra

Ehirava fluviatilis

Tenualosa thibaudeaui

Clupeichthys goniognathus
Sundasalanx praecox

Sardinella albella

Sciaenops ocellatus

Seriola quinqueradiata

Seriola lalandi

Seriola dumerili

Catla catla

Chrysochir aureus

Acipenser baerii

Dendrophysa russelii

Brachymystax lenok

tsinlingensis

Bahaba

Cyprinus carpio

Coilia ectenes

Dasyatis bennetti

b ftrechti dohemiculter dispar Liob nigricauda
(e - T 5 & Schizopygopsis
= A younghusbandi

Ancherythroculter
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Garra orientalis

Hongeo koreana

Raja rhina

‘color! nigrocauda
Hemibarbus i i . . .
Neosalanx taihuensis Moolgarda cunnesius Chanodichthys dabryi Scatophagus argus
maculatus
Oryzias Onych barb d: h 1 Gymnocypris dobula Aesopia cornuta
Acanthopagrus . . . . . .
PR Taeniura meyeni Pseudolaubuca engraulis Gymnocypris namensis Onychestoma simum
schlegelii
Trematocranus . . i : . ) . B
Dasyatis zugei Gobiob k Schizopygop h I Sahyadi
placodon
Diplotaxodon " Lethenteron . . i
: : Coilia mystus : Megachasma pelagios Variola louti
limnothrissa camtschaticum

Petrotilapia nigra

Nimboch

Harpadon nehereus

linni I analis
pl o opu
crabro rubicundus
Astatotilapia . P
. Squaliobarbus curriculus
calliptera

Dimidiochromis
compressiceps
Genyochromis
mento

Rhamphochromis

Perca flavescens

Alburnus i

Setipinna taty
Schizothorax waltoni
Sarcocheilichthys
nigripinnis

Carcharhinus obscurus

Polypterus ansorgii

retropinnis

Polypterus teugelsi

G hi L

Luciogobius plat I

Labeo rohita Alburnus tarichi

esox
i (e ilapia afra
_ . Sahyadria Sinocydocheilus

Cirrhinus mrigala 4 3
halaklknd Farcodorsal
Repomucenus o

Oncorhynchus keta B g Rasbora steineri
curvicornis

Schizoth: i i cl don thrissa Channa maculata

Agonostomus monticola
Aldrichetta forsteri

Bostrychus sinensis

Chaenomugil proboscideus

Chiloscyllium griseum

Percocypris pingi

Koreocobitis

Sinibrama macrops

Pseudopentaceros
A
P; des erumei

Tachysurus eupogon
Glyptothorax
fokiensis fokiensis

Trachidermus
Chelon labrosus .

fasciatus
Creni i ilabi Epinephelus awoara
Liza affinis Triplophysa bleekeri

Scartelaos histophorus

Mugil curema

Triplophysa stoliczkai

Epinephelus moara

Myxus capensis
Oedalechilus labeo

Opistognathus jacksoniensis

Rhinomugil nasutus

Sicamugil cascasia
Trachinops taeniatus
Cyprinus carpio carpio

Cyprinus carpio

‘xingguonensi
Cyprinus carpio
haematopterus
Cyprinus carpio

'wuyuanensis’
Onychostoma lini

Lateolabrax maculatus

Stiphedon alcedo

Mobula japanica

Coreius guichenoti

Coreius heterodon

Epinephelus fuscoguttatus

Hyporthodus octofasciatus

Homatula variegata

Puntius semifasciolatus

Sarcocheilichthys . .
Puntius snyderi

parvus

Scaphiodonichthys A heil

acanthopterus wenchowensis

Trichiurus lepturus
nanhaiensis
Petrochromis
trewavasae
Tropheus moorii
Megalobrama
terminalis
Oreoleuciscus
potanini

Phoxinus
oxycephalus jouyi
Tribolodon brandtii
Tribolodon
hakenensis
Tribolodon
sachalinensis
Protopterus

annectens
Tridentiger barbatus

Glossogobius
circumspectus
Leuciscus waleckii

Sicyopterus

Scopelengys tristis

Neoscopelus
macrolepidotus

Lampadena atlantica

Sinibotia superciliaris

Hippocampus comes

Liobagrus kingi

Luciobarbus capito

Cheilochromis euchilus

Thunnus tonggol

Coregonus nasus

Stenodus leucichthys
Coregonus clupeaformis

Prosopium williamsoni

Sander canadensis

Anodontostoma chacunda

Nematalosa come

Schizothorax richardsonii

Variola albimarginata

Triso dermopterus

Aethaloperca rogaa

Cephalophoalis argus

Microphysogobio
alticorpus
Pseudopentaceros
wheeleri

Hippocampus histrix

Hexagrammos agrammus

Psenopsis anomala

Acrossocheilus monticola

Enophrys diceraus
Orectolobus japonicus

Spinibarbus caldwelli

Pristipomoides multidens

Onychostoma alticorpus

dolich

Gagata

haitej

Cirrhinus molitorella

Ac heilus hemispinus

Glyptosternon maculatum

Fudhiloulznis kshi

Acrossocheilus barbodon

Prosopium cylind
Coregonus oxyrinchus

Synechogobius
ommaturus
Polypterus delhezi
Polypterus weeksii

Creteuchiloglanis

kamengensis

Glaridoglanis andersol

labi

javanicus

Saurogobioc dumerili

Biwia springeri

h

Liobagrus anguillicauda

Epinephelus Pareuchiloglanis
fasci 1 gracilicaud
Pseudexostoma

Lophiogobius ocellicauda

Epinephelus latifasciatus

yunnanensis

Pseudecheneis sulcata

p strigatus
Squalidus wolterstorffi
Microphysogobio

longidorsalis

Hemibarbus umbrifer

Galeocerdo cuvier

Epinephel I yarrelli Carcharodon carcharias

Chaeturichthys stigmatias Oreoglanis p ! ichthys cornutus
- dlich | b o o O

Qs . s ’ Pseudorhombus

Hippocampus trimaculatus

Liob . i

Cromileptes altivelis

F zebra

Dasyatis akajei

hall

Schizoth p stictus
dob. i Cephalopholis boenak
Oxyurichthys formosanus Siniperca obscura

Acentrogobius

chlorostigmatoides
Amoya chusanensis

Helicolenus avius

Perccottus glenii

Spinibarbus denticulatus
Psenes pellucidus

Eleutheronema

tetradactylum
Onychostoma barbatulum

Paraplagusia japonica

Zebrias zebra

Osteochilus salsburyi

perryi

Pangasianodon
hypophthalmus
Tor putitora

Acipenser schrenckii

cinnamaneus

Acipenser ruthenus

Novumbra hubbsi
Umbra pygmaea

Metzia formosae

arbus sinensis

Sarcocheilichthys sinensis

Kurtus gulliveri

Istiophorus albicans

Colisa lalia

Parachanna insignis



Acentrogobius pflaumii

Gobiocypris rarus

Anoplopoma fimbria

Cirrhitichthys aprinus

Cheilodactylus zonatus
Carcharhinus macloti

Schizopygopsis malacanthus
Siganus canaliculatus

Chis humboldtianum

Triplophysa rosa

Blicca bjoerkna

Scomberomorus munroi

Pentaceros japonicus

Hemibagrus . Scomberomorus 3 .
Abramis brama b Schedophilus velaini
macropterus semifasciatus
Gymnocypris
o cy[i . | Pseudobagrus . . .
przewalskii Leucaspius delineatus . Micropercops swinhonis
3 . brevicaudatus
ganzihonensis
Coregonus peled Schizopygopsis pylzovi Decap 1l L halus spadiceus
bull Schizopygopsis kiali Acheil hus imberb Trich microlepis

Eudontomyzon morii
Lampetra appendix
Hypostomus

plecostomus

Himantura gerrardi

Taeniura lymma

bi o

Trichogaster leerii

Epinephelus

Liza macrolepis

h s berbi

Hemitriakis japanica

V; i pinach

Rhodeus lighti

Heteromycteris japonicus
Microphysogobio fukiensis

Acrossocheilus
stenotaeniatus

Zapteryx exasperata
Brycon orbignyanus
Prochilodus lineatus

Salminus brasiliensis

Arnoglossus polyspilus

Bothus pantherinus

Crossorhombus kobensis
Cyclopsetta fimbriata

Laeops lanceolata
Lepidoblepharon
ophthalmolepis

Necachiropsetta milfordi

Piaractus mesopotamicus

Zebrias zebrinus
Channa asiatica

Cottus czerskii

Siganus vulpinus
Hucho hucho
Platysmacheilus

nudiventris
Triplophysa robusta

Drepane p

ping

Pseudocarcharias kamoharai

Labeo fimbriatus

Bangana decora

Drepane |

Colisa fasciata
Carcharhinus tjutjot
Chaetodontoplus

Ponticola kessleri

Carangoides equula
Ochetobius
elongatus
Coregonus
ussuriensis
Diptychus maculatus
Seriolella porosa
Andinoacara
rivulatus

Leporinus piavussu
Procypris mera

Choerodon

schoenleinii

Sphyrna zygaena

Gymnocephalus
cernua

Samaris cristatus
Macropodus
opercularis

Euth affinis

Pterois volitans
Metahomaloptera omeiensis
Sillago indica

Xenophysogobio nudicorpa

Rhabdosargus sarba

Ptychobarbus kaznakovi

Nibea coibor

Piaractus brachypomus

Discogobio yunnanensis

Homatula potanini
Rhodeus sericeus
Squatina formosa
Rasbora trilineata

Sillago asiatica

Raja pulchra

Narcine

Sillago aeolus
Argyrosomus
amoyensis
Saurida wanieso
Oedalechilus
labiosus
Atlantoraja
castelnaui
Parasinilabeo
assimilis
Ichthyoelephas
longirostris

Curimata mivartii

Chelmon rostratus

Meobula
eregoodootenkee
Dicentrarchus labrax
Dicentrarchus
punctatus

Brachirus orientalis

conspidillatus
Atule mate Oxyeleotris lineolata
Lagocephall Ophiodon elongatus
5 Hexagrammos
Gazza minuta
lagocephalus

Lobotes surinamensis

Gerres oyena

Polydactylus plebeius

Pol di

Erilepis zonifer

Cheilodactylus variegatus

Abbottina ok

Gnathopogon taeniellus

hal
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Platycephalus indicus

Dysalotus alcocki

Champsodon cf. snyderi
‘CBM-ZF 10876

Chlorophthalmus
nigromarginatus
Symphurus orientalis
Clarias gariepinus

Lefua nikkonis

Cobitis biwae

Ni is temminckii

Phoxinus oxy
Coregonus autumnalis

Terapon jarbua

Beaufortia szechuanensis

Enchelynassa canina
Gymnomuraena zebra
Aluterus monoceros
Haplochromis burtoni

Thymallus pallasii

Th i

Tanakia tanago

Cirrhigaleus australis

Schizothorax kozlovi

Trichopodus leerii
Danio nigrofasciatus
Prochilodus argenteus
Prochilodus costatus

Ephippus orbis

virgatus

Thy i I

Sc is cirrosa

Pempheris schwenkii
Pelotretis flavilatus

Himantura

Lampetra aepyptera

Thymallus burejensis

Thy Tlus brevi z

Parachromis

Triaenodon obesus

Schizoth I

Acipenser sturio

Rhodeus fangi

5

Plotosus japonicus
Ancherythroculter lini
Perca schrenkii

Oncorhynchus mykiss

vulpes Aspasma minima
Pomacanthus .
Brycon henni Seb tac; k F
xanthometopon

Pomacanthus imperator
Anoxypristis cuspidata
Perca fluviatilis

Centropyge interrupta

Holacanthus clarionensis

Diploprion bifasciatum

Eleotris oxycephala

Sebastes hubbsi

Sebastes minor

Oxymonacanthus
longirostris

Pseudalutarius nasicornis

Coilia brach h b dachneri Cyema atrum
Ac heil 1l Seb i M h
Synanceia verrucosa Sebastes th 1l villosus

S ps boops

Botia lohachata

Hi hortlei

Luciogobi

Colossoma macropomum

Mugilogobius chulae

Apolemichthys kingi

Chaetodontoplus
mesoleucus
Pseudoplatystoma

magdaleniatum
Ictiobus cyprinellus
Sander lucioperca
Pterophyllum scalare

Pygoplites diacanthus

Neolissochilus
hexagonolepis
o

Onych gerlachi

Hypomesus olidus

Parachaenichthys charcoti

pallidus

Bangana tungting

Thamnaconus hypargyreus

Carcharhinus brevipinna

Tor tor

Triplophysa yarkandensis

Labeo calbasu
Scoliodon macrorhynches

Johnius belangerii

Pardachirus pavoninus

Dipturus trach:

Macrognathus

Plectorhinchus vittatus

Pterocryptis
cochinchinensis

Odontobutis yaluensis

Schizoth i :

Orestias ascotanensis

Odontobuti:

interrupta
Holacanthus africanus

Hol. h

I tricolor

Coreoperca herzi
Microphysogobio
yaluensis

Kichulchoia multifasciata

Liobagrus mediadiposalis

Icelus spatula

Leptoclinus maculatus

Apolemichthys griffisi

Holacanthus passer

Tanalia himantegus

Polydactylus sextarius



Tanakia limbata

Plectorhinchus lineatus

Thunnus atlanticus

Carcharhinus longimanus
Ichthyomyzon fossor

Ichthyomyzon unicuspis
Oreochromis esculentus

Garra imberba
Megalaspis cordyla

Alectis ciliaris

279 6
A
37 7

A WA A5F

Fol W&, 2

variabilis

Coptodon zillii

Sinibrama taeniatus

Devario lacensis

Parabotia banarescui
Parabotia fasciata

Spinibarbus hollandi
Leptobotia taeniops
Sebastes owstoni
Grundulus
bogotensis

Schizothorax davidi

Poecilia sphenops

Trichogaster trichopterus

Betta splendens

Symphysodon discus
Hemiculterella sauvagei

Carcharhinus amboinensis
Sinobdella sinensis

Pseudolaubuca sinensis
Triplophysa strauchii

Ageneiosus pardalis

Sinocyclocheilus
rhinecerous
Sinocyclocheilus
anshuiensis
Scortum barcoo

Ambastaia sidthimunki
Pristis pectinata

Seriola rivoliana
Conger japonicus

Tarimichthys bombifrons
Barbatula barbatula

Chaenogobius gulosus
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Holacanthus ciliaris

Genicanthus semifasciatus

Genicanthus bellus
Centropyge venusta
Paracentropyge
multifasciata

Ulcina olrikii

Tor khudree

Himantura dalyensis
Centropyge multicolor

Centropyge joculator

42 o] 7ol Tefolm AEE o §3}

(c) 7] ()9 TF 2bEol digt Ade BAsts WAl & 2@star, ofe 7, ofF9 HE, 2 oFY
EZAY B4 om o]Folxl LollA AEd 1F oS &4k ofF 4 W

3779

Agael e, A7l (c)dAle] A2 A Al8A (Next Generation Sequencer, NGS)E ©]-8&3te] T35t

AdRE 19 22 EAHE 7GR oFol Tajoln MEES ¥Fehs, oF BAL 9% fdA goln
HE] ALE ZAER, 7] ofF B4 offe T, oF9 HE, 2 oF EExAY FH o= o|Fofxl
oA MElE 1F o]A]l, ofF EAS s FHdX golBy] A 2AAE.

AT 11

(a) o1 DS FZ3le vl o

(b) A7) (a)¢] DNAZ F3 oz 3la HdWs 1 9 28 FAHE A7 dz o|Fojz Zalo]n AHEZ o]&3}
o] FEZ& FyPste WAL S EdeE, olF BAE fHA glolBdy AR wHor, A7) offF BAe oF
o F5F, olF9 HlE, 9 o]F REAY EHog o]Fofy oA AEH 1F o4 oF ¥AHE fHA
ghol B el Azt Wy

mejolr] HMEE g, oo
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S=50dl 10-2018798

Fol B¥AY BAog o]FolA FolA MBH 1% oS BAeE ofF EAS 3 AR doly H o
2 AFg ZAE
AT 13

() 7] ()9 DNAE FHom sha AEWE 2 ¥ 302 EAHE A/MDR ol Fofdl Zetoln AES o] §
ste] $EL FaASE WIS EFeE, ofF BAS HAA dold Holx AH Yo, 4] ol BAe
Fo EF, olFY HE, L R RxAY BHOoZ ofFold woA HHE 13 o gel, oF BAE F

7l & & of

oo qdws 1 2 28 FAHE G7IMDE o)Fojd Ztoln AEES %Fels olF A EE EAS
e Az goluele ARG 2AE, Y] olF BAL B ¥IE oF A& 7E, Adus 1Y
2% FAHE G7IAGR o]Rolx Zloln AEE o] &3 ofF HA] W, olF B4’ §4x goluely A
2y MEdAE 2 2 308 BAEE G7IIR o]0l Zaloln] AES o] &3 ofF BAS 93 §4A
glolg Wo]x~ AE 2A4E E FAA doly #o]x AF Wyl #gk Aotk

Hl 4 7] &

Feltehs o] vz Eelde] glovl v Fu

A F 1,185%2) 440l 77}
Adsta QrHEABEAAR, 201D, 53], R W Fa

o]
9] 3} =E ol 8H I 9goH,

20143 102 'Yazol A7t gl wet A= AEAYLY FoAd 2 AU giFHL glew, o] w
AFAEAL] g 2w ot %7% o] A 1 A T sr dasith, m3, fEivete] ‘sl
A 2 #Age] #3 WE(2007) o wEW AAAS o=

%
AR T FHo R XAt FAF, TR A J/}F/]_EHE 71527 3]
A= U A Xﬂ‘?a‘oﬂ st o{.,ET §

:Cg
2
, X
ox
ol
ol
o
N
2
P
2
0%
r >
ox
e
0%
i

ol A% ol Arerad Rahe o} A

s o9 Asle] #HetAe APduF AY 2A4E AT o o 58] o, AA 7= of
ol 7] AGAL @Al Fae] Fof WAdel 1ol obF &I AlYIelvh. v -EuhEl Aafel A Abet,
Fahe o, AAO7E AR ZRdE = 71E Ay, oA o] =l Y B Al tid A7k WY
sttt o, AR e7h AvAE B F AAL Sl g 3}—* 71017 = spH| Rk oot de] Y dAEE
GH RE7F obF A7) witel]l & Elshs wlel akee] Al A Aol dasirh. A FEsHA]l i 5%
& o8 T Yol FE o]FoA ghort FHirol= DNA U}ﬂe ol &3 T HAel LA U}, A
7o) g o 'goﬂ/ﬂ Sanger sequencings ©]&3% Aol Wol AlFH L glovt, of FAYLE 54 of
T ol o] ol gk FA o] oy wAle] S

olfE wist7] feiA A el 72 TEA, 53] ool Aoje] A T A key’t =723}
o] o] wWakth, 2y, H NGS (Next generation sequencing)®} £ EXsd7]Ho] 7dtdel upgl 18
gk ofg o] A st

=

AEste] e wet e EF A= Wyt fuskon ) DNA 7149 e AR & Ea 4S5 o] &et

S AFete Eore EAAIEE(nolecular systematics)tal 3} o] A A

Aol & WsE 7G5 DNA 7]‘* H@.% =E Ee ARE & eI ]
-5

[e]
&
Zol= 7R How RE A (sequencer)x Sanger?] dideoxyribonucleotide analogZE ©]-&3F HF2o]+=
o, HZ A2 718 AEY VIso] 95 ERE HFHSen, 1 % Sanger WA 2 diFge] BHY dolH
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[0008]

[0010]

[0011]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0021]

S=50dl 10-2018798

ko] 7153k At = A2A ) A WA (Next Generation Sequencer, 2nd Generation Sequencer)”} 7]4be]
ATk A7 NGS 72 F BAS A% vtz o] &) 7tsE g JEE, U B 4o utaE HolHE A
S A vEEolH T AA NGS Al B A 2E'S ARERE F A2 454 dpo] A F 4 (454 pyrosequencing) 7
ghel o]3f o] Fo]A AL AtH(Roche). 7] 454 Fol2AIAY AL ¢ 11 AEE AE5T 4 AATHT00 bp),
AbgE Al 2 HolH e 27] *JEHX—. o= JH]go] W, Al 454 T ZA LS TFo] FHol © o]

o8 £ QU= H 9dAE EAZ YT Ak, H9 Illuminarbe] Hiseqolk Miseqs o] &3k f3dx &

o
Wi o]l ygkont 454 ulo] ZA]E A < 700bp°ﬂ Hls)] Agidoz g2 Hyd &4 AE(~ 300 bp) Wl vz
A= 2 Ha R &kt 28 I1luninaAle] NGS Z#EE9] End-paired sequencing®] 7}s3i#
of m} FHo (2 x 300 bp) T4 AME Hol7t Eolwtt).

_m_&_

Hgatel 21 AGS BAE TS Bol ABEF 2L B4, 53 G of
H

% [¢] =
He A%sa ZAde Fas] A Aze Pdel ua Baiel k.

S| dste= A

ofo] ¥ WHAEL A AIFANINGS)E ol&ste] ofFE &Rkl #sl A+ A3, Illumina Miseq

sequencer 2 #Alo] 7153 H A st 7,4_0](~ 500 bp)el HeMLD (pair-end contig)E W Aakslz] 913 A

ek o/ ERE WHE Zgolr AEE HARISIYA ol o]&dte] F%E DNA AES Illumina Miseq

sequencer = A% AF, 7|EY ]i*& Alz="oll H|ale] o {FE AAAola 4lEsiH diFewr i
B

al
(classification)dt A2 AW ofyel A2 A o] 7Hedhs gelste] TS hAsiaint.

719 Be BAL dAgdsty] 9ste], Aduis 1 2 22 FAHE G7AGR o)FoR Zalelw HEEZ ¥}
e o F EAg 2AES AT

T W ige Ay ZAES XS ofF B4 JEE A

TS B ahg e (a) ofFe DNAE FE3: &AL (h) 471 (2)9 DNAE F3o = da AEHs 1 2 22 A
HE Zgloln] AEE o]g3dte] 2ES £t v 2 (¢) AV (b)Y FF AEY Oig Age BAse
9 S E3she ofF B4 S AlTd

EE B oo qgdis 1 9 28 FAHE g7 R o]Folz Ztoln AEZS ¥IelE, olF BAS 93
FAA golv e Az2g 2SS ATI

T3 B dHe (3) ofFo DNAE FE3= @A 2 (b)) 7] (2)9 DNAE FEo g 3t JEHE 1 ¥ 28
FAIEE A7IMDR o]Fox Zilo|n HEZE o]&dte] FES F3ste WAL E s, ofF B4E 4
2F grolvd e Az Y-S AFdrh

T 2 e AT 2 2 302 BAHE GUVIAGR o|Fofd Zoly HNEEZ XFSE, ofF B4E 4
g 2} dlolE] Wo]x AZE RAES AFe)

Lok B oa o (3) o]F9 DNAZE FEoke WA 2 (b) A7) ()9 DNAZ 8o 7 3lal s 2 2 30
FAHE Q7GR o]Fon Zlo|n HMEZE olfdle] FEZE st A S EFEE, ofF E4E A
AL dlolE] wleo]z Az S AE et

ggel g

ool off B4 Zlolw AEE o]& A, 7]EQ AFA AlxEd HEle] ofFo| g FAdH - Y B
S HA Ao L A&sHA HEor BAS = e a7t vk wEha, B iy Zaloln) AEx o]F, o
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[0023]

!

ol

= 3¢
Cha

2% 1259} 16S Atele] ITS 9% 354-598bp 7H¥H Y

=8

JEd ot

o

e}
=

=

\
o]-&3k ITS 23 A< (contiguous sequences)

F A g

[ 54

o
O}

=

st7] 9

d-pairing
o

o F 1808F S o

]
— €en

3=
4
- W2}x] o] (Eggs and Larvae))H]

wigs 44

=

st

=
T
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=

[0024]

[0025]
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[0027]

Zol ]

se, =

[e)
9] B3l (complexity)®tnt olya}h

=

ul

[0028]
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KeN
=

16S rDNA

5
=
vl
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4
o}5<] 12S rDNA

I
=%

No 72

Nl

23
o

(contiguous sequences) %4

o]

=

=

o] kAt Al A (NGS)
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)
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600bpe] PCR 4
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el
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Ho
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= 0]
=

o

1000 WA 2500

[e]
g

Nlo

= 1808%¢2
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oM, o whgs

<
T

o]
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WA 2000F

st 1500€

Hhga]

Cranoglanis
bouder ius
Solea
senegalensis

Chirocentrus

Oncorhynchus
dorab

clarkii
henshawi

Pagrus auriga
Notacanthus

chemnitzii
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Futaeniophorus
sp. 033-Miya

Melanocetus
murrayi

Myctophum
affine
Diaphus
splendidus

Cyprinus carpio
Petromyzon
marinus
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Protopterus Zu cristatus|Monocentris Huso huso Jenkinsia Biwia zezera
dolloi japonicus lamprotaenia
Formosania Polymixia Ostichthys Carpiodes Salanx Thunnus
lacustris lowei japonicus carpio ariakensis orientalis
Polypterus Percopsis Sargocentron Erpetoichthys |Sundasalanx Galaxiella
ornatipinnis transmontana | rubrum calabaricus mekongensis nigrostriata
Latimeria Coelorinchus | Parazen Saccopharynx Scleropages Plectropomus
chalumnae kishinouyei |pacificus lavenbergi formosus leopardus
Scyliorhinus Exocoetus Zenion japonicum|Eurypharynx Tetraodon Verasper moseri
canicula volitans pelecanoides nigroviridis
Salmo salar Scopelogadus | Allocyttus niger|Katsuwonus Okamejei Oncorhynchus
mizolepis pelamis kenojei nerka
Squalus Poromitra Neocyttus Thunnus Oreochromis Parargyrops
acanthias oscitans rhomboidalis alalunga mossambicus edita
Carassius Danacetichth| Indostomus Auxis thazard |Cobitis Catostomus
auratus s paradoxus sinensis commersoni i
galathenus
Gadus morhua Hoplostethus |Dactyloptena Auxis rochei Synodus Gobio gobio
japonicus tiltoni variegatus
Salvel inus Antigonia Scalicus amiscus|Sebastes Plesiobatis Tinca tinca
fontinalis capros schlegelii daviesi
Salvel inus Mastacembelu | Carangoides Acipenser Melanogrammus |Cyprinella
alpinus s favus armatus dabryanus aeglefinus lutrensis
Mustelus manazo |Dactyloptena|Caranx Acipenser Merlangius Notemigonus
peterseni melampygus stellatus mer langus crysoleucas
Amblyraja Helicolenus |Emmelichthys Flops saurus Cypselurus Opsariichthys
radiata hilgendorfi |struhsakeri hiraii uncirostris
Lampetra Kareius Pterocaesio tile|Megalops Lates Barbus barbus
fluviatilis bicoloratus at lant icus calcarifer
Paralichthys Stephanolepi | Lycodes Megalops Phractolaemus |Alburnus
olivaceus s cirrhifer |toyamensis cyprinoides ansorgi i alburnus
Sigmops gracilis |Pagrus major|Pholis Synaphobranchus | Ranzania laevis | Hypentel ium
crassispina kaupii nigricans
Sardinops Trachipterus|Salarias Ophisurus Cromeria Xenocypris
melanostictus trachypterus | fasciatus macrorhynchos |occidentalis argentea
Coregonus Kryptolebias |Arcos sp. KU 149|Albula Dent i ceps Gymnocypris
lavaretus marmoratus glossodonta clupeoides przewalskii
Polymixia Lepidosiren |Sufflamen Aldrovandia Grasseichthys |Acheilognathus
japonica paradoxa fraenatum affinis gabonensis typus
Diplophos taenia | Ictalurus Gadus FElops Kneria sp. Hemi barbus
punctatus chalcogrammus hawaiensis SL-2004 barbus
Hime japonica Taki fugu Futhynnus Pterothrissus |Parakneria Rhodeus
rubripes alletteratus gissu cameronensis ocellatus
kurumeus
Trachurus Polyodon Esox lucius Psephurus Rhodeus uyekii |Pseudorashora
Japonicus spathula gladius pumila
Arctoscopus Lophius Galaxias Mola mola Verasper Pungtungia herzi
Japonicus americanus |maculatus variegatus
Oncorhynchus Oryzias Dallia Masturus Cyprinella Barbus
tshawytscha latipes pectoralis lanceolatus spiloptera trimaculatus
Danio rerio Gambusia Lipolagus FEtheostoma Scomberomorus | Aphyocypris
affinis ochotensis radiosum cavalla chinensis
Pantodon Petroscirtes|Glossanodon Acanthogobius |Micropterus Chromobotia
buchholzi breviceps semifasciatus hasta salmoides macracanthus
Engraulis Lota lota Nansenia Carassius Notropis Cycleptus
Japonicus ardesiaca carassius Stramineus elongatus
Osteoglossum Rhyacichthys|Platytroctes Chlorurus Lepisosteus Gyrinochei lus
bicirrhosum aspro apus sordidus osseus aymonieri
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Neoceratodus Eleotris Salangichthys Pangasianodon | Campostoma Moxostoma
forsteri acanthopoma |microdon gigas anomalum poeci lurum
Heterodontus Anoplogaster | Alepocephalus Scomber Gila robusta Ischikauia
francisci cornuta tenebrosus scombrus Steenackeri
Chimaera Cetostoma Retropinna Myxocyprinus Phenacobius Chanodichthys
monstrosa regani retropinna asiaticus mirabilis mongol icus
Monopterus albus | Aphredoderus | Opisthoproctus |Anguilla Iberochondrosto | Labeo
sayanus soleatus anguilla ma lemmingii senegalensis
Myripristis Beryx Chanos chanos Anguilla Minytrema Pethia ticto
berndt i decadactylus marmorata melanops
Mugil cephalus |Melanotaenia|Apteronotus Anguilla Percina Pseudaspius
lacustris albifrons celebesensis macrolepida leptocephalus
Zeus faber Hypoatherina|Eigenmannia sp. |Anguilla Dorosoma Tribolodon
tsurugae CBU-ZF-10620 mossambica cepedianum nakamurai
Chaul iodus Cottus Phenacogrammus |Anguilla Atractosteus Pelecus
sloani reinii interruptus reinhardtii spatula cultratus
Flassoma Gymnothorax |Chalceus Anguilla Lophiomus Nipponocypris
evergladei kidako macrolepidotus |bicolor bicolor|setigerus sieboldii
Lampris guttatus | Hypoptychus |Pseudobagrus Anguilla Diretmus Gnathopogon
dybowski i tokiensis dieffenbachii |argenteus elongatus
Beryx splendens |Polypterus |Sarcocheilichthy|Anguilla Sirembo Labeo batesii
senegalus s variegatus australis Imberbis
senegalus microoculus australis
Rondeletia Scaphirhynch|Cobitis striata |Anguilla Bregmaceros Esomus
loricata us cf. albus australis nectabanus metallicus
schmidt i
Zenopsis Carapus Lefua echigonia |Anguilla Diretmoides Acantopsis
nebulosus bermudensis megastoma veriginae choirorhynchos
Cololabis saira |Bassozetus |Corydoras Anguilla Anomalops Barbatula toni
zenkevitchi |rabauti obscura katoptron
Ateleopus Cataetyx Gonorynchus Anguilla Aptocyclus Pseudohomalopter
japonicus rubrirostris|greyi nebulosa ventricosus a leonardi
nebulosa
Ijimaia dofleini |Diplacanthop|Acipenser Anguilla Trachyrincus Pangio
oma transmont anus interioris murrayi anguillaris
brachysoma
Chlorophthalmus |Physiculus |Lepisosteus Anguilla Bathygadus Leptobotia
agassizi Jjaponicus oculatus malgumora antrodes mantschurica
Harpadon Lamprogrammu | Amia calva Anguilla Squalogadus Misgurnus
microchir s niger bengalensis modificatus nikolskyi
labiata
Saurida Chaunax abei | Thunnus thynnus |Carassius Ventrifossa Schistura
undosquami s thynnus auratus auratus|garmani balteata
Neoscopelus Chaunax Hiodon alosoides| Trachurus Liobagrus Vaillantella
microchir tosaensis trachurus obesus maassi
Leptoderma Scomber Lycengraulis Channa argus Labichthys Synodont i s
lubricum colias grossidens carinatus Sschoutedeni
Leptoderma Scomber Callorhinchus Labeo bata Stemonidium Auchenoglanis
retropinna australasicu| callorynchus hypomelas occidentalis
s
Narcetes stomias |Oreochromis |Callorhinchus Paralaubuca Danio dangila |Bunocephalus
aureus capensis typus coracoideus
Talismania Larimichthys | Callorhinchus Pennahia Kasbora Hydrolycus
bifurcata polyactis milii argentata daniconius scomberoides
Alepocephalus Pseudogobio |Chimaera fulva |Nibea albiflora|Leptobarbus Siniperca
agassizii esocinus hoevenii scherzeri
Alepocephalus Gila Hydrolagus Anguilla Rasbora Hemiodopsis
australis conspersa lemures japonica vaterifloris gracilis
Alepocephalus Mylocheilus |Harriotta Anguilla Psilorhynchus |Hepsetus odoe
bairdii caur inus raleighana rostrata sucatio
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Alepocephalus Raiamas Rhinochimaera Latimeria Barilius Siniperca
productus senegalensis|pacifica menadoensis bendelisis chuatsi
Alepocephalus Sebastiscus |Collichthys Galaxias Sewellia Diplomystes
umbr i ceps marmoratus | lucidus gollumoides lineolata nahuelbutaensis
Bathytroctes Epinephelus |Miichthys miiuy |Galaxias sp. Trigonostigma |Heteropneustes
breviceps bruneus 'southern’ espel fossilis
Bathytroctes Clinocottus |Morone saxatilis|Hypomesus Cabdio morar Malapterurus
macrolepis analis nipponensis electricus
Bajacalifornia |Hyporthodus |Hapalogenys Osmerus mordax |Nicholsicypris |Apareiodon
megalops septemfascia|nigripinnis normalis affinis

tus
Bathytroctes Hypoplectrus | Gnathonemus Cobitis Tanichthys Distichodus
michaelsarsi gemma petersii takatsuensis albonubes sexfasciatus
Conocara Cheilinus Leiocassis Niwaella Yaoshanicus Pareutropius
macropterum undulatus longirostris delicata arcus debauwi
Conocara murrayi |Beryx mollis|Micropterus Torquigener Luciosoma Pangasius

salmoides hypselogeneion |bleekeri larnaudii
salmoides

Pythonichthys Rhynchactis |Micropterus Arothron Nannoperca Pygocentrus
microphthalmus |macrothrix |floridanus hispidus australis nattereri
Moringua Neoceratias |Alosa Canthigaster Horadandia Tachysurus
microchir spinifer sapidissima valentini atukoral i fulvidraco
Simenchelys Haplophryne |Cottus Polyspina Nannoperca Siniperca knerii
parasitica mollis poecilopus piosae obscura
Coloconger Melanocetus | Tachysurus Lagocephalus Microdevario Tridentiger
cadenat i johnsonii nitidus sceleratus nana bifasciatus
Kaupichthys Himantolophu | Tachysurus Sphoeroides Raiamas Hucho bleekeri
hyoproroides s albinares |vachellii parvus guttatus
Nessorhamphus Himantolophu | Silurus Lagocephalus Hemigrammocypri | Caulophryne
ingolfianus S meridionalis lagocephalus s rashorella pelagica

groenlandicu

s
Rhinomuraena Bufoceratias | Gobiobotia Sphoeroides Salmophasia Lepomi's
quaesita thele macrocephala annulatus bacaila macrochirus
Derichthys Diceratias |Gobiobotia Lagocephalus Macrochirichthy | Oxuderces
serpent inus pileatus brevibarba laevigatus S macrochirus |dentatus
Anarchias sp. Oneirodes Microphysogobio | Sphoeroides Sarotherodon Boleophthalmus
Ansp thompsoni koreensis testudineus melanotheron pectinirostris
Muraenesox bagio | Lophiodes Cynoglossus Tetractenos Pseudorasbora | Scomberomorus

caulinaris |abbreviatus glaber parva niphonius
Leptocephalus Sladenia Pungitius Auriglobus Pseudobagrus Hucho taimen
sp. 'type II gardineri kaibarae modestus brevicorpus
larva' (Smith,
1989)
Culter alburnus |Thaumatichth|Pseudopungtungia|Omegophora Anguilla Leucoraja

ys tenuicorpus armilla bicolor erinacea

pagidostomus pacifica
Cynopont i cus Tetrabrachiu|Pungitius Carinotetraodon| Silurus Lut janus
ferox m ocellatum |sinensis lorteti lanzhouensis argent imaculatus
Thalassenchelys |Cryptopsaras|Acheilognathus |Marilyna Pleuragramma Sundasalanx sp.
sp. Tht2 couesii somjinensis darwini i antarctica Chao Phraya
Nemichthys Ceratias Cottus Carinotetraodon | Notothenia Glossogobius
scolopaceus uranoscopus |hangiongensis salivator coriiceps olivaceus
Facciolella Chaunax Jenkinsia sp. Pelagocephalus | Chaenocephalus |Harengula
oxyrhyncha pictus CL54 marki aceratus Jjaguana
Moringua Gigantactis |Brachyhypopomus |Rhynchocypris |Tetranematichth |Sprattus
edwardsi vanhoeffeni |occidentalis lagowski i ys quadrifilis |muelleri
Hoplunnis Coelophrys |Heterotis Tetraodon Amblydoras Hyper lophus
punctata brevicaudata|niloticus palembangensis |gonzalezi vittatus
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Nettastoma Thunnus Hiodon tergisus |Iylerius Amphilius sp. Sillago sihama
parviceps thynnus spinosissimus | NM-2010
Serrivomer Thunnus Genyomyrus Phoxinus Pterygoplichthy | Sprattus
beanii obesus donnyi steindachneri |s disjunctivus |antipodum
Heteroconger Oreochromis |Myomyrus macrops|Tetraodon Centromochlus |Potamalosa
hassi sp. 'red biocellatus perugiae richmondia
tilapia'
Paraconger Thunnus Marcusenius Rhynchocypris |Clarias sp. Odaxothrissa
notialis albacares senegalensis percnurus NY-2010 losera
Myroconger Thunnus Petrocephalus Tetraodon Lebiasina Tenualosa ilisha
compressus maccoyi i soudanensis miurus astrigata
Ariosoma Carassius Pollachius Rhynchocypris |Myleus sp. Microthrissa
shiroanago gibelio virens percnurus MY-2010 royauxi
sachalinensis
Robinsia Silurus Pollachius Tetraodon mbu | Ichthyborus sp. |Chiloscyllium
catherinae glanis pollachius MNI-2010 punctatum
Ilyophis Collichthys |Petrocephalus Chrosomus eos |Micralestes sp. |Potamothrissa
brunneus niveatus microphthalmus NY-2010 acutirostris
Myrichthys Thryssa Leptoderma Leiodon Gymnorhamphicht | Trypauchen
maculosus baelama macrophthalmum |cutcutia hys sp. NY-2010 | vagina
Oreochromis Amazonspratt |Micromesistius |Monotrete Acestrorhynchus | Konosirus
niloticus us scintilla|poutassou cochinchinensis|sp. NY-2010 punctatus
Acheilognathus |Brevoortia |Cyphomyrus Torquigener Histiopterus Microthrissa
signifer tyrannus discorhynchus pleurogramma typus congica
Tanakia Pellona Paramormyrops Colomesus Arripis trutta |Potamothrissa
koreensis flavipinnis |gabonensis asellus obtusirostris
Acheilognathus |Anchoviella |Clupeonella Chelonodon Pimelodus Tenualosa toli
intermedia sp. LBP 2297 | cultriventris pleurospilus pictus
Rhodeus Lethenteron |Merluccius Colomesus Koreocobitis Amphiprion
suigensis reissneri merluccius psittacus naktongensis bicinctus
Achei lognathus Coilia Carassius Arothron Chilodus Clupeichthys
macropterus lindmani auratus Ssp. manilensis punctatus aesarnensis
'Pingxiang’
Achei lognathus Coilia Parajulis Canthigaster Citharinus Clupeichthys
yamat sut ae reynaldi poecilepterus Jactator congicus perakensis
Scomber Lycothrissa |Protopterus Avocet tina Silurus asotus |Escualosa
Japonicus crocodilus | aethiopicus infans thoracata
Sphyraena Chlamydosela | Acanthorhodeus |Schizothorax Cephalopholis | Ptychobarbus
barracuda chus chankaensis plagiostomus sexmaculata dipogon
anguineus
Fumegistus Heptranchias|Zacco platypus |Coilia grayii |Isurus paucus |Rhinogobio
illustris perlo cylindricus
Taractes asper |Notorynchus |Mystacoleucus Liachirus Gymnura Sebastes
cepedianus |marginatus melanospilos poecilura oblongus
Pteraclis Hexanchus Potamotrygon Achirus Grammistes Decapterus
aesticola griseus motoro lineatus sexlineatus maruads i
Kali indica Hexanchus Pleurogrammus Trinectes Protosalanx Squal idus
nakamurai azonus maculatus hyalocranius gracilis
Sphyraena Somniosus Hemibagrus Abbottina Pristiophorus |Oxyeleotris
Japonica pacificus spilopterus rivularis japonicus marmorata
Nesiarchus Pseudotriaki | Mystus rhegma Parazacco Platysmacheilus | Tanakia
nasutus s microdon spi lurus exiguus lanceolata
Promethichthys Odontobutis |Cynoglossus Gymnodiptychus |Atractosteus Pteroplatytrygon
prometheus sinensis sinicus pachychei lus tropicus violacea
Thyrsitoides Prionace Zebrias quagga |Metzia Cultrichthys Lutjanus johnii
marleyi glauca mesembr 1 num compressocorpus
Ruvet tus Pristis Cynoglossus Onychostoma Trachinotus Protonibea
pretiosus clavata bilineatus macrolepis carolinus diacanthus
Assurger anzac |Alopias Paraplagusia Phoxinus Draconetta Xenophysogobio
pelagicus bilineata ujmonensis xenica boulengeri
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FEvoxymetopon Scleropages |Paraplagusia Paramisgurnus | Solenostomus Discogobio
poeyi jardinii blochii dabryanus paradoxus tetrabarbatus
Gymnosarda Aetobatus Cynoglossus Thamnaconus Doryrhamphus Platax teira
unicolor flagellum puncticeps tessellatus Jjaponicus
Ariomma lurida Sicyopterus |Cynoglossus Maccullochella |Mulloidichthys |Salvelinus

lagocephalus | 1ineolatus peelii vanicolensis curilus
Ariomma indicum |Rhinobatos |Cyclocheilichthy|Pastinachus Dactyloptena Plectorhinchus

hynnicephalu|s enoplos atrus orientalis cinctus

s
Tetragonurus Salvelinus |Tor tambroides |Nematalosa Fistularia Pseudogyr inochei
cuvieri leucomaenis nasus pet imba lus prochilus
Tetragonurus Saurogobio | Pampus Amphiprion Phycodurus Carcharhinus
atlanticus dabryi echinogaster polymnus eques plumbeus
Pampus Epinephelus |Sebastes Amphi lophus Parupeneus Triplophysa
punctatissimus bleekeri koreanus citrinellus multifasciatus |anterodorsalis
Peprilus Leptobotia |Cetorhinus Lophius litulon|Neosynchiropus |Jinshaia
triacanthus rubrilabris |maximus moyer i sinensis
Rexea nakamurai |Pseudobrama |Plesiomyzon Schizothorax Callionymus Pavoraja nitida

simoni baot ingensis prenant i enneactis
Benthodesmus Misgurnus FEsox reichertii |Huso dauricus |Synchiropus Jinshaia
tenuis bipartitus splendidus abbreviata
Epinnula Aspiorhynchu | Paracheirodon Clarias fuscus |Syngnathus Lepturichthys
magistralis s laticeps |axelrodi schlegel i fimbriata
Aphanopus carbo |Pethia Polypterus Zearaja Taki fugu Solea ovata

conchonius |palmas chilensis flavidus

buettikoferi
Pomat omus Barbatula Squalidus Cobitis Microdevario Triplophysa
saltatrix nuda argentatus elongatoides kubotai siluroides
Echeneis Schizopyge |Mugilogobius Carcharhinus Sparus aurata |Schizothorax
naucrates niger abei amblyrhynchoide chongi
s

Epinephelus Schizothorax|Glyphis garricki|Rhinobatos Poecilia Ladislavia
merra esocinus schlegelii reticulata taczanowski i
Apogon Onychostoma | Schizothorax Rexea solandri |Samariscus Glyptothorax
semilineatus rara labiatus latus sinensis
Pterapogon Liobagrus Schizothorax Coreoperca Lamna ditropis |Brachymystax
kauderni marginatus |progastus whiteheadi tumensis
Paracirrhites Thymal lus Rita rita Amphiprion Hemibagrus Metzia
arcatus grubii percula nemurus longinasus
Parabramis Hemiculter |Acrossocheilus |Amphiprion Barbonymus Cottus
pekinensis leucisculus | fasciatus clarkii schwanenfeldii |dzungaricus
Sphyrna lewini Romanogobio |Macquaria Carangoides Squat ina Pterois miles

tenuicorpus |australasica malabaricus Jjaponica
Rhodeus Gobiobotia |Symphurus Nemipterus Culter Culter
shitaiensis intermedia |plagiusa japonicus recurviceps erythropterus
Isurus Caranx Cynoglossus Pseudaesopia Hemibagrus Anabas
oxyrinchus ignobilis itinus japonica wyckioides testudineus
Rhinogobius Sarcocheilic|Colistium Belligobio Pseudobagrus Macropodus
giurinus hthys nudipinnis nummi fer emarginatus ocel latus

lacustris
Tor sinensis Monotrete Peltorhamphus Hemibagrus Carcharhinus Schizothorax

leiurus novaezeelandiae |guttatus melanopterus pseudoaksaiensis
Microphysogobio |Garra rufa |Rhincodon typus |Mastacembelus |Aseraggodes Elopichthys
brevirostris armatus kobensis bambusa
Pseudobagrus Labeo Sebastes inermis|Schizothorax Ptychidio Petenia
trilineatus chrysophekad dol ichonema jordani splendida

ion
Odontobut is Labeo Decapterus Saurida Megalobrama Saurida
potamophila pierrei macrosoma microlepis skolkovii umeyoshi i
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Trachinotus Garra Microphysogobio |Clarias Rhinogobio Gnathopogon
ovatus spilota tafangensis batrachus typus polytaenia
Plagiognathops |Labeo angra |Pampus argenteus|Pangasius Paracanthobrama | Amphiprion
microlepis pangasius guichenoti frenatus
Misgurnus Osteochilus |Boleophthalmus |Selar Coreoperca Amphiprion
mohoity nashii boddart i crumenophthalmu| loona perideraion
s
Channa marulius |Labiobarbus |Heterotilapia Trachinotus Siniperca Premnas
ocel latus but t ikoferi blochii roulei biaculeatus
Cobitis lutheri |Schismatorhy|Sinocyclocheilus|Salmo trutta Siniperca Acrossochei lus
nchos nukta | anophthalmus undulata kreyenbergii
Oxygymnocypris |Labeo Cobitis Epinephelus Pareuchiloglani |Percilia irwini
stewartii cyclorhynchu | melanoleuca tukula S sinensis
s granoei
Rhinogobio Henicorhynch | Pleurogrammus Pampus Gadopsis Bostockia porosa
ventralis us lineatus |monopterygius chinensis marmoratus
Rhodeus sinensis |Osteochilus |Carcharias Rasbora Glyphis glyphis | Gadopsis
schlegelii |taurus borapetensis bispinosus
Hippocampus Thynnichthys | Carcharhinus Dipturus Hemibarbus Macquaria
erectus polylepis sorrah kwangtungensis |medius ambigua
Silurus Garra Carcharhinus Leptobotia Leuciscus Percalates
soldatovi flavatra leucas microphthalma |baicalensis novemaculeata
Hasemania nana |Labiobarbus |Alepes kleinii |Carcharhinus Hippocampus Nannoperca
leptocheilus acronotus ingens variegata
Pseudobagrus Labiobarbus |Himantura Mogurnda Liza Howella brodiei
ondon lineatus granulata adspersa haematochei la
Pseudobagrus Labeo Paraneetroplus |Siganus puellus|Sinogastromyzon | Tilodon
albomarginatus lineatus synspilus sichangensis sexfasciatum
Helostoma Campylomormy | Mustelus griseus|Siganus Hippocampus Bidyanus
temminkii rus guttatus barbour i bidyanus
compressiros
tris
Rhynchocypris Luvarus Cobitis choii Lut janus Scobinichthys |Chitala blanci
percnurus imperialis bengalensis granulatus
mant schuricus
Barbonymus Zanclus Oncorhynchus Aluterus Scarus forsteni |Chitala Ilopis
gonionotus cornutus gorbuscha scriptus
Oncorhynchus Spicara Acanthopagrus Lactoria Paraluteres Chitala ornata
masou ishikawae |maena latus diaphana prionurus
Oncorhynchus Centropyge |Oplegnathus Thamnaconus Paramonacanthus | Papyrocranus
masou masou loricula fasciatus modestus choirocephalus | congoensis
Opsariichthys Zebrasoma Platichthys Xenobalistes Pervagor Notopterus
bidens flavescens |stellatus tumidipectoris |janthinosoma notopterus
Oncorhynchus Lethrinus Capros aper Cantherhines Pseudomonacanth | Xenomystus nigri
masou formosanus | obsoletus pardalis us peroni
Gymnogobius Coreoperca |Sphoeroides Anoplocapros Balistoides Lut janus
petschiliensis |kawamebari |pachygaster lenticularis conspicillum malabaricus
Tropheus duboisi |Lutjanus Lut janus Chilomycterus |Canthidermis Lut janus sebae
rivulatus russellii reticulatus maculata
Neolamprologus Chaetodon Arothron Scarus Scarus Cynoglossus
brichardi aur ipes firmamentum rubroviolaceus |schlegeli semilaevis
Astronotus Heniochus Canthigaster Micropterus Melichthys Branchiostegus
ocellatus diphreutes | coronata dolomieu vidua Jjaponicus
Cymatogaster Chaetodontop | Canthigaster Xiphophorus Odonus niger Branchiostegus
aggregata lus rivulata maculatus albus
septentriona
lis
Amphiprion Doederleinia|Monotaxis Xenotoca eiseni|Pseudobalistes |Gillichthys
ocellaris berycoides |grandoculis flavimarginatus |mirabilis
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Ditrema Diodon Gonorynchus Fundulus Brachaluteres |Branchiostegus
temminckii holocanthus |abbreviatus olivaceus ulvarum argentatus
Pseudolabrus Naso lopezi |Sagamichthys Jordanella Rhinecanthus Gillichthys seta
sieboldi abei floridae aculeatus
Abudefduf Diagramma Alepocephalus Flassoma Abalistes Thymal lus
vaigiensis picta bicolor zonatum stellaris thymal lus
Halichoeres Triacanthode |Bathyprion danae|Aulichthys Xanthichthys Thymal lus
melanurus s anomalus Japonicus auromarginatus |arcticus
Olisthops Trixiphichth|Bathytroctes Gasterosteus Balistapus natural
cyanomelas ys weber i microlepis wheat landi undulatus gynogenetic
Carassius
auratus red var.
Labracinus Triodon Leptochilichthys|Pungitius Acanthaluteres |Oryzias
cyclophthalmus |macropterus |agassizii pungitius browni i minutillus
Oreochromis sp. |Monodactylus|Maulisia mauli |Anguilla Balistes vetula|Oryzias dancena
KM-2006 argenteus luzonensis
Conger myriaster |Parapristipo|Narcetes Culaea Acreichthys Oryzias
ma erimelas inconstans tomentosus luzonensis
trilineatum
Plecoglossus Macrorhampho | Normi chthys Lut janus Amanses scopas |Oryzias
altivelis sodes uradoi | operosus kasmira javanicus
Cyprinodon Triacanthus |Hemibarbus labeo|Apeltes Fubalichthys Erimyzon
rubrofluviatilis | biaculeatus quadracus mosaicus oblongus
Oncorhynchus Kentrocapros | Hemibarbus Spinachia Meuschenia Ictiobus bubalus
kisutch aculeatus mylodon spinachia hippocrepis
Oncorhynchus Ostracion Hemibarbus Scarus ghobban |Sinogastromyzon | Xenocypris
masou 'Biwa' Immaculatus | longirostris puliensis davidi
Pagellus Stylephorus |Coreoleuciscus |Takifugu Chaetodermi s Moxostoma
bogaraveo chordatus splendidus poecilonotus penicilligerus |congestum
Clupea harengus |Salmo trutta|Epinephelus Taki fugu Futaeniophorus | Takifugu
trutta coloides exascurus festivus fasciatus
Sardina Punt igrus Epinephelus Chelonodon Parataeniophoru | Xiphophorus
pilchardus tetrazona akaara patoca s gulosus hellerii
Clupea pallasii |Acanthurus |Mylopharyngodon | Takifugu Ataxolepis apus |Platax
lineatus piceus chrysops orbicularis
Alosa Boreogadus | Pseudopungtungia| Takifugu Barbourisia Girella punctata
pseudoharengus saida nigra niphobles rufa
Engraulis Arctogadus | Tylochromis Taki fugu Procetichthys |Kyphosus
encrasicolus glacialis polylepis obscurus kreffti cinerascens
Sardinella Hypophthalmi | Etroplus Taki fugu Cetomimus sp. Labracoglossa
maderensis chthys maculatus pardalis AMS 134481001 |argentiventris
molitrix
Sprattus Hypophthalmi | Aplochei lus Taki fugu Gyrinomimus sp. | Scorpis
sprattus chthys panchax porphyreus UW 113191 lineolata
nobilis
Dorosoma Odontobutis |Paratilapia Taki fugu Gyr inomimus Rhynchopelates
petenense platycephala|polleni stictonotus myersi oxyrhynchus
Etrumeus teres |Xyrauchen Oryzias Taki fugu Pseudolabrus Kuhlia mugil
texanus sarasinorum snyder i eoethinus
Siganus Hippocampus |Ablennes hians | Takifugu Fundulus Oplegnathus
fuscescens kuda vermicularis heteroclitus punctatus
Alosa alosa Aulostomus |Hypselecara Takifugu Gadus ogac Psenes
chinensis temporalis xanthopterus cyanophrys
Ethmalosa Oostethus Ptychochromoides| Taki fugu Fundulus Siganus
fimbriata brachyurus |katria chinensis grandis unimaculatus
Spratelloides Macroramphos | Paretroplus Taki fugu Fundulus Hyperoglyphe
gracilis us scolopax |maculatus oblongus diaphanus Jjaponica
Ilisha elongata |Eurypegasus |Menidia menidia |Takifugu Chiloscyllium |Cubiceps
draconis ocellatus plagiosum pauciradiatus
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Coilia nasus Pegasus Hyporhamphus Torquigener Acipenser Toxotes

volitans sajori brevipinnis gueldenstaedtii | chatareus
Ilisha africana |Fistularia |Odontesthes sp. |Lagocephalus Acipenser Enoplosus

commersonii |Odsp—-001 wheeleri sinensis armatus
Nematalosa Aulorhynchus | Iso hawaiiensis |Pampus sp. Istiompax Microcanthus
japonica flavidus LY-2009 indica strigatus
Spratelloides Solenostomus | Halichoeres Larimichthys Istiophorus Scophthalmus
delicatulus cyanopterus | trimaculatus crocea platypterus maximus
Odaxothrissa Aeoliscus Halichoeres Epinephelus Xiphias gladius | Sinocyclocheilus
vittata strigatus tenuispinis lanceolatus altishoulderus
Pellonula Ctenopharyng | Procypris Trichiurus Kajikia audax |Sinocyclocheilus
leonensis odon idella |rabaudi japonicus grahami
Hippoglossus Pteragogus |Distoechodon Nothobranchius | Tetrapturus Lagocephalus
hippoglossus flagellifer |tumirostris furzeri angustirostris |lunaris
Reinhardtius Megalobrama |Psilorhynchus Mitsukurina Makaira mazara |Oryzias sinensis
hippoglossoides |amblycephala|homaloptera owstoni
Hippoglossus Arapaima Misgurnus Nelusetta Brienomyrus Serrivomer
stenolepis gigas anguillicaudatus|ayraudi niger sector
Anarhichas lupus | Chionodraco |Rhodeus Rudarius Gymnarchus Rastrelliger

myersi ocellatus ercodes niloticus brachysoma
Acanthurus Carassius Rachycentron Monacanthus Anyperodon Herwigia kreffti
leucosternon cuvieri canadum chinensis leucogrammi cus
Clupeoides Dissostichus | Gymnocypris Phoxinus Pseudobagrus Epinephelus
borneensis eleginoides |eckloni phoxinus crassilabris sexfasciatus
FEthmidium Champsocepha | Phoxinus Lepomis Pseudobagrus Neotrygon kuhlii
maculatum lus gunnari |keumkang cyanel lus truncatus
Clupeoides sp. Brachymystax | Aphyocypris Schizothorax Plectropomus Pseudorasbora
Chao Phraya lenok kikuchii wangchiachii areolatus elongata
Gudusia chapra |Brachymystax|Pararashora Pseudohemiculte|Liobagrus Garra orientalis

lenok moltrechti r dispar nigricauda

tsinlingensi

s
Ehirava Bahaba Rastrelliger Paedocypris Schizopygopsis |Hongeo koreana
fluviatilis taipingensis|kanagurta progenetica younghusbandi
Tenualosa Cyprinus Coilia ectenes |Dasyatis Ancherythrocult |Raja rhina
thibaudeaui carpio bennet t i er nigrocauda

'color’

Clupeichthys Hemibarbus |Neosalanx Moolgarda Chanodichthys |Scatophagus
goniognathus maculatus taihuensis cunnesius dabryi argus
Sundasalanx Oryzias Onychostoma Ammodyt es Gymnocypris Aesopia cornuta
praecox melastigma | barbatum hexapterus dobula
Sardinella Acanthopagru | Taeniura meyeni |Pseudolaubuca |Gymnocypris Onychostoma
albella s schlegelii engraulis namensis S imum
Sciaenops Trematocranu|Dasyatis zugei |Gobiobotia Schizopygopsis |Sahyadria
ocellatus s placodon naktongensis thermal is denisonii
Seriola Diplotaxodon | Coilia mystus Lethenteron Megachasma Variola louti
quinqueradiata limnothrissa camtschaticum |pelagios
Seriola lalandi |Petrotilapia|Harpadon Setipinna taty |Sander Variola

nigra nehereus canadensis albimarginata
Seriola dumerili |Nimbochromis |Hapalogenys Schizothorax Anodontostoma | Triso

linni analis waltoni chacunda dermopterus
Catla catla Pseudotrophe | Odontamblyopus |Sarcocheilichth|Nematalosa come |Aethaloperca

us crabro rubicundus ys nigripinnis rogaa
Chrysochir Astatotilapi | Squaliobarbus Carcharhinus Schizothorax Cephalopholis
aureus a calliptera| curriculus obscurus richardsonii argus
Acipenser baerii |Dimidiochrom|Perca flavescens|Polypterus Epinephelus Cephalopholis

is ansorgii quoyanus sonnerat i

compressicep

s
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Dendrophysa Genyochromis | Al burnus Polypterus Microphysogobio | Acrossochei lus
russelii mento Istanbulensis retropinnis alticorpus monticola
Labeo rohita Rhamphochrom | Alburnus tarichi|Polypterus Pseudopentacero | Enophrys
is esox teugelsi s wheeleri diceraus
Argyrosomus Cynotilapia |Luciogobius Gasterochisma |Hippocampus Orectolobus
Japonicus afra platycephalus melampus histrix japonicus
Cirrhinus Sahyadria Sinocyclocheilus|Cheilochromis | Hexagrammos Spinibarbus
mrigala chalakkudien | furcodorsalis euchilus agrammus caldwel 11
sis
Oncorhynchus Repomucenus |Rasbora steineri| Thunnus tonggol | Psenopsis Pristipomoides
keta curvicornis anomala multidens
Schizothorax Clupanodon |Channa maculata |Coregonus nasus|Epinephelus Mesocot tus
biddulphi thrissa epistictus haitej
Agonost omus Percocypris |Sinibrama Stenodus Onychostoma Cirrhinus
monticola pingi macrops leucichthys alticorpus molitorella
Aldrichetta Koreocobitis|Pseudopentaceros| Coregonus Gagata Acrossochei lus
forsteri rotundicauda|richardsoni clupeaformis dol i chonema hemispinus
ta
Bostrychus Leptobotia |Psettodes erumei|Prosopium Glyptosternon |Acrossocheilus
sinensis elongata williamsoni maculatum barbodon
Chaenomugi | Tachysurus |Coreius Prosopium Euchiloglanis |Pseudogobius
proboscideus eupogon guichenot i cylindraceum kishinouyei javanicus
Chiloscyllium Glyptothorax | Coreius Coregonus Creteuchiloglan | Saurogobio
griseum fokiensis heterodon oxyrinchus Is kamengensis |dumerili
fokiensis
Chelon labrosus |Trachidermus |Epinephelus Synechogobius |Glaridoglanis |Biwia springeri
fasciatus fuscoguttatus ommat urus andersoni i
Crenimugi | Epinephelus |Hyporthodus Polypterus Exostoma Gnathopogon
crenilabis awoara octofasciatus delhezi labiatum strigatus
Liza affinis Triplophysa |Homatula Polypterus Liobagrus Squal idus
bleekeri variegata weeksii anguillicauda |wolterstorffi
Scartelaos Mobula Punt jus Epinephelus Pareuchiloglani | Microphysogobio
histophorus Jjapanica semifasciolatus |fasciatomaculos|s longidorsalis
us gracilicaudata
Mugil curema Sarcocheilic|Puntius snyderi |Lophiogobius Pseudexostoma | Hemibarbus
hthys parvus ocellicauda yunnanensis umbrifer
Triplophysa Scaphiodonic|Acrossocheilus |Epinephelus Pseudecheneis |Galeocerdo
stoliczkai hthys wenchowensis latifasciatus |sulcata cuvier
acanthopteru
s
Epinephelus Trichiurus |Scopelengys Epinephelus Bagarius Carcharodon
moara lepturus tristis areolatus yarrelli carcharias
nanhaiensis
Myxus capensis |Petrochromis|Neoscopelus Chaeturichthys |Oreoglanis Pleuronichthys
trewavasae |macrolepidotus |stigmatias macropterus cornutus
Oedalechi lus Tropheus Lampadena Polypterus Glyptothorax Crossorhombus
labeo moorii atlantica endlicherii trilineatus azureus
Opistognathus Megalobrama |Sinibotia Schizothorax Epinephelus Pseudorhombus
jacksoniensis terminalis |superciliaris oconnor i trimaculatus cinnamoneus
Rhinomugi ] Oreoleuciscu| Hippocampus Hippocampus Cromileptes Acipenser
nasutus S potanini | comes trimaculatus altivelis ruthenus
Sicamugi ] Phoxinus Liobagrus kingi |Liobagrus Heterodontus Novumbra hubbsi
cascasia oxycephalus marginatoides |zebra
Jjouyi
Trachinops Tribolodon |Luciobarbus Dasyatis akajei|Spinibarbus Umbra pygmaea
taeniatus brandtii capito denticulatus
Cyprinus carpio |Tribolodon |Schizothorax Epinephelus Psenes Metzia formosae
carpio hakonensis |macropogon stictus pellucidus
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Cyprinus carpio |Tribolodon |Pseudobagrus Cephalopholis |Eleutheronema |Spinibarbus
'xingguonensis' |sachalinensi|ussuriensis boenak tetradactylum |sinensis
s
Cyprinus carpio |Protopterus |Oxyurichthys Siniperca Onychostoma Sarcocheilichthy
haematopterus annectens formosanus obscura barbatulum S sinensis
Cyprinus carpio |Tridentiger |Acentrogobius Ammodyt es Parahucho Kurtus gulliveri
'wuyuanensis' barbatus chlorostigmatoid| personatus perryi
es
Onychostoma 1ini | Glossogobius |Amoya Paraplagusia Pangasianodon | Istiophorus
circumspectu| chusanensis Japonica hypophthalmus |albicans
s
Lateolabrax Leuciscus Helicolenus Zebrias zebra |Tor putitora Colisa lalia
maculatus waleckii avius
St iphodon alcedo | Sicyopterus |Perccottus Osteochi lus Acipenser Parachanna
japonicus glenii salsburyi schrencki i insignis
Acentrogobius Triplophysa |Blicca bjoerkna |Scomberomorus |Pentaceros Platycephalus
pflaumi i rosa munroi japonicus indicus
Gobiocypris Hemibagrus |Abramis brama Scomberomorus | Schedophi lus Dysalotus
rarus macropterus semifasciatus |velaini alcocki
Anoplopoma Gymnocypris |Leucaspius Pseudobagrus Micropercops Champsodon cf.
fimbria przewalskii |delineatus brevicaudatus |swinhonis snyderi CBM-ZF
ganzihonensi 10876
s
Cirrhitichthys Coregonus Schizopygopsis |Decapterus Lagocephalus Chlorophthalmus
aprinus peled pylzovi macarel lus spadiceus nigromarginatus
Cheilodactylus Squat ina Schizopygopsis |Acheilognathus |Trichogaster Symphurus
zonatus nebulosa kialingensis imberbis microlepis orientalis
Carcharhinus Fudontomyzon | Himantura Trichogaster Liza macrolepis |Clarias
macloti morii gerrardi leerii gariepinus
Schizopygopsis |Lampetra Taeniura lymma |Epinephelus Gnathopogon Lefua nikkonis
malacanthus appendix corallicola Imberbis
Siganus Hypostomus | Sorubim Hemitriakis Gnathopogon Cobitis biwae
canaliculatus plecostomus | cuspicaudus Japanica taeniel lus
Chirostoma Platydoras |Vanmanenia Drepane Phoxinus Nipponocypris
humboldt i anum armatulus pingchowensis longimana oxycephalus temminckii
Rhodeus lighti Siganus Pseudocarcharias|Colisa fasciata|Coregonus Tanakia tanago
vulpinus kamoharai autumnalis
Heteromycteris |Hucho hucho |Labeo fimbriatus|Carcharhinus Terapon jarbua |Cirrhigaleus
Japonicus tjutjot australis
Microphysogobio |Platysmachei|Bangana decora |Chaetodontoplus|Beaufortia Schizothorax
fukiensis lus conspicillatus |szechuanensis |kozlovi
nudiventris
Acrossochei lus Triplophysa |Atule mate Oxyeleotris Enchelynassa Trichopodus
stenotaeniatus robusta lineolata canina leerii
Zapteryx Drepane Lagocephalus Ophiodon Gymnomuraena Danio
exasperata punctata suezensis elongatus zebra nigrofasciatus
Brycon Ponticola Gazza minuta Hexagrammos Aluterus Prochilodus
orbignyanus kessleri lagocephalus monoceros argenteus
Prochi lodus Carangoides |Lobotes Erilepis Haplochromis Prochilodus
lineatus equula surinamensis zonifer burtoni costatus
Salminus Ochetobius |Gerres oyena Cheilodactylus | Thymallus Ephippus orbis
brasiliensis elongatus variegatus pallasii
Arnoglossus Coregonus Polydactylus Abbottina Thymal lus Nemipterus
polyspilus ussuriensis |plebeius obtusirostris | tugarinae virgatus
Bothus Diptychus Polynemus Melanotaenia Thymal lus Scorpaenopsis
panther inus maculatus paradiseus parkinsoni yaluensis cirrosa
Crossorhombus Seriolella |Pempheris Lampetra Thymal lus Plotosus
kobensis porosa schwenki i aepyptera burejensis Jjaponicus
Cyclopsetta Andinoacara |Pelotretis Parachromis Thymal lus Ancherythroculte
fimbriata rivulatus flavilatus managuensis brevirostris r lini
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Laeops Leporinus Himantura Selenotoca Acipenser Perca schrenkii
lanceolata piavussu microphthalma multifasciata |sturio
Lepidoblepharon |Procypris Triaenodon Lophiosilurus |Rhodeus fangi |Oncorhynchus
ophthalmolepis |mera obesus alexandri mykiss
Neoachiropsetta |Choerodon Schizothorax Acheilognathus | Sebastes vulpes |Aspasma minima
milfordi schoenleinii| lantsangensis barbatus
Piaractus Sphyrna Pomacanthus Brycon henni Sebastes Porichthys
mesopotamicus zygaena xanthometopon taczanowski i myriaster
Zebrias zebrinus | Gymnocephalu | Pomacanthus Diploprion Sebastes hubbsi | Oxymonacanthus
S cernua imperator bifasciatum longirostris
Channa asiatica |Samaris Anoxypristis Eleotris Sebastes minor |Pseudalutarius
cristatus cuspidata oxycephala nasicornis
Cottus czerskii |Macropodus |Perca Coilia Sebastes Cyema atrum
opercularis |fluviatilis brachygnathus |steindachneri
Nipponocypris Futhynnus Centropyge Acrossocheilus |Sebastes Monognathus
koreanus affinis interrupta parallens trivittatus Jjesperseni
Pterois volitans | Sillago Holacanthus Synanceia Sebastes Mallotus
aeolus clarionensis verrucosa thompsoni villosus
Metahomaloptera |Argyrosomus |Neosalanx Scombrops boops|Botia lohachata |Labeo calbasu
omeiensis amoyensis tangkahkei i
Sillago indica Saurida Megalobrama Strongylura Himantura Scoliodon
wanieso pellegrini anastomella hortlei macrorhynchos
Xenophysogobio Oedalechi lus | Hyporhamphus Luciogobius Tor tor Johnius
nudicorpa labiosus intermedius pallidus belangerii
Rhabdosargus Atlantoraja |Colossoma Bangana Triplophysa Pardachirus
sarba castelnaui | macropomum tungting yarkandensis pavoninus
Ptychobarbus Parasinilabe | Mugilogobius Thamnaconus Dipturus Hoplolatilus
kaznakovi 0 assimilis |chulae hypargyreus trachyderma cuniculus
Nibea coibor Ichthyoeleph | Apolemichthys Carcharhinus Macrognathus Citharoides
as kingi brevipinna aculeatus macrolepidotus
longirostris
Piaractus Curimata Chaetodontoplus |Plectorhinchus |Cetonurus Cynoglossus
brachypomus mivartii mesoleucus orientalis globiceps trigrammus
Discogobio Chelmon Pseudoplatystoma|Plectorhinchus |Orestias Tanakia
yunnanensis rostratus magdaleniatum vittatus ascotanensis himantegus
Homatula Mobula Ictiobus Pterocryptis Odontobutis Polydactylus
potanini eregoodooten | cyprinellus cochinchinensis| interrupta sextarius
kee
Rhodeus sericeus |Dicentrarchu|Sander Odontobut is Holacanthus
s labrax lucioperca yvaluensis africanus
Squatina formosa |Dicentrarchu|Pterophyllum Schizothorax Holacanthus
s punctatus |scalare lissolabiatus |tricolor
Rasbora Brachirus Pygoplites Coreoperca Icelus spatula
trilineata orientalis |diacanthus herzi
Sillago asiatica | Sebastes Onychostoma Microphysogobio|Leptocl inus
longispinis |gerlachi yvaluensis maculatus
Raja pulchra Neolissochil | Hypomesus olidus|Kichulchoia Apolemichthys
us multifasciata |griffisi
hexagonolepi
s
Narcine Oreochromis |Parachaenichthys|Liobagrus Holacanthus
ent emedor variabilis |charcoti mediadiposalis |passer
Tanakia limbata |Coptodon Poecilia Sinocyclocheilu|Holacanthus
zillii sphenops s rhinocerous |ciliaris
Plectorhinchus Sinibrama Trichogaster Sinocyclocheilu| Genicanthus
lineatus taeniatus trichopterus s anshuiensis |semifasciatus
Thunnus Devario Betta splendens |Scortum barcoo |Genicanthus
atlanticus laoensis bellus
Carcharhinus Parabotia Symphysodon Ambastaia Centropyge
longimanus banarescui | discus sidthimunki venusta
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[0033]

[0034]

[0035]

[0037]

[0038]

[0040]

[0041]

[0042]

[0043]

S550dl 10-2018798

Ichthyomyzon Parabotia Hemiculterella |Pristis Paracentropyge

fossor fasciata sauvagei pectinata multifasciata

Ichthyomyzon Spinibarbus |Carcharhinus Seriola Ulcina olrikii

unicuspis hollandi amboinensis rivoliana

Oreochromis Leptobotia |Sinobdella Conger Tor khudree

esculentus taeniops sinensis japonicus

Garra imberba Sebastes Pseudolaubuca Tarimichthys Himantura

owstoni sinensis bombi frons dalyensis

Megalaspis Grundulus Triplophysa Barbatula Centropyge

cordyla bogotensis |strauchii barbatula multicolor

Alectis ciliaris | Schizothorax|Ageneiosus Chaenogobius Centropyge

davidi pardalis gulosus Jjoculator

A7) "EANE A BAT g A BAoR s 4 len, AV "AHYgAH B4 E3E AEgeA
54 BRTo] ofH H&S AAFEAE dollle AL @eith, "AAdH BA"E E3E S A ok A
2Eo] YA BAT 4 ALe AT, AV RS ofe] F BA, olFe Mg B4, 9 ofF wxA
o ¥AS AT off FFH BAL ALD AT Amd oN 54 Aeld] Bxae o] Fhel Wl o
| o)t QAR HsE AL Wik, A7) off uE BAL §B FPAE gl ojRe mge daw,
dAn Amel EAsH: oRFel Adsh: wEe BATH E@, ofF REAY BHL BAE Zeolv A=
2 olgalod 2 Aelolq FHH ARE FEao olFel &S BAFoRN ojFe] REAGL BAGE A
S w3},
A7 FE X457 Y% AEL2 of@(fish egg), A oJ(the young of fishes), A (larva) ¥ o]F9 H]+&=
T 2 FH[EA A& F A
B oune] ANelo] gloid, off wA ol MEES Adela, A7) 2 Zeol MEES o gald olFo
DNAS =Z3F & DNA gholB 8 8]E =39 t). = % Illumina Miseq sequencerZ ©o]-&3d}o] o] F<] DNA A <&
< ¥ 0% 7] delHE AME ZHAL(354bp WA 598bp)E AHE-SHA

435t dolHE FE3ISl).
Mitochondria DNA H]o|E]E 7|uto g 3} BLASTn search(A54 = 970 F3dte] o]Fo £S5 BEA&).

B g of ol AEE ol§ A, e ARG Axuel Hste] ofFE FAFelw Akt
2 ¥R F s 2t 9

EE B oUge 4] 2ARES LS off B /=S ATE

Bougel JEE FE Wge paAs] A% Ao 2T & gdon, udd DM FREL, dVPs, ¥ %
o =YY 5 vk, EF, L owe JEE A W £d 2AL AT ASA NS A £
F Q. ShiAE J1E AW, oF 5W, PR 939 AR PW, AAHE B 24 5L 49 A4E
ot ehiME BEY mi A9 Fejel ol AR, JEe] P G, 2 =S Egete A7A w1
ol HRe Tk G, AL AR gol A7) AS Fal FAEAY AFHE 4R TPB

AUR T
X ot

71 (b)) 9AY H=Ze EdgaAHvkS(Polymerase Chain Reaction), Tt Z=F&AAMHS(multiplex
Polymerase Chain Reaction, multiplex PCR), AAAd FTHa&ALAHWS(competitive Polymerase Chain
Reaction), AAX7F F3FFALAH -2 (real-time Polymerase Chain Reaction), B4 F3 A A9 (Real-
time Quantitative Polymerase Chain Reaction), DNA 3 (DNA chip), S&ZZ ¥ (Loop-mediated isothermal
amplification) ¥ o]E9 ZFo =R o]Fo3 FoZRE HAuH o el WHE o] &3 = Q.

A7 (DAY TEL PRE o] &3te] 15 WA 2535 wk&Est 4= glow  mdzsAs F 203 wHEsle] =3
e g k. 27 WAL 04TCoA 31, WA 94Tl A 30, 48CelA 30%, 72 CollA 3024 208 wHs &

= A - 1
Yo, HF AR 72CNA 387 A & 5 glor ol A@EHA Pch,

I~

A7) () WA FE ARl gig 4D BAsk: e Al ARAN)E o] §3 5 9, vhgrael
[e]

+ Illumina Miseq sequencerZ ©]-838 4= Qo) o]o] |3y A F=t).



[0044]

[0046]

[0047]

[0049]

[0050]

[0052]

[0053]

[0055]

[0056]

[0058]

[0060]

[0061]

S5S0dl 10-2018798

2 @rgo] 9lojA 7] "Illumina Miseq sequencer"& 7]&9] Sanger Wz g digke] ¥HH doly Aito]

7V At == A4t A @A (Next Generation Sequencer, 2nd Generation Sequencer) 7]W¥-S o] &3}
A F shtolth. 7] NGSi= DNA A Edl g F%& 3t 1 & 83 %4 55 7HetE Hof ovx] A&
s

= A4S A 9715 dojuls Aew, B ugo] [llumina Miseq sequencert ILA|A ZFE(solid-phase
amplification)S AR&3Th. 2 o Illumina Miseq sequencer: T8 Al@A2 HiSeqd 719
(chemistry)& IR fX|slHA gH]e] 7FAo] wta vhefgr §84& 7HAIL o] AAHoltt. 7]&9] 454
sequencerZ ©]€dS uw Fbe 01 AES ¢EdH = ujgo] 1HAE Axgd B awoa HEsis
[1lumina Miseq sequencer: 2 x 300bp oA 0.02 MEZ <k 50v) HAxe 714 AAHL 71X A Fct.

T dEe e 18 22 248 Q7GR o] Fojd Zetolv HES xiehe, offf #AE AF

FAA eelnele) A%E YL AT,

Apie A4 faRE et i #Ee APARA He W EE e

R T TR A A - A Ao

4

%.
eln 507} wel AR S 2o ¥ wel za} 19 AlEE 1500 Lﬁxl 200059 AE) FAE BE
S 9 DA 317 eolnejel Evbsow F4sta olF olF A

2w
o

fol
>

fr -

FZ3te A (b) 7] (a)9] DNAE FHo & sta 4
LR o Folxl Zetou] AEES o]&ste] TEHS FHsh= WAE EdE)
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@ EaHen $ET 4 o, FARAA o8] Holsgel FHuol UA e Az
Mol2g anpden Az 5 Aot

ro
e o e

T

T
of,
rlo
=
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[0062]

[0064]
[0065]
[0066]

[0067]

[0069]

[0071]

[0072]

[0074]

[0075]

[0076]

[0078]

[0079]

S=50dl 10-2018798

g dS AAFea(= 1), CID(Conductivity, Temperature, Depth)% Fotd FHY e, g7 T g9
E4s #5380 1 F, B HEB30mE o]&3te] ofgte] EAHdE ERAES AT & dAER
ASGT. ] AFE AELS S ALY DNA EAgez UFE FH, AEAZH (9SS FAHINNY. 2 F
DNA 48 MES #2715 ol &ste] #43g 5, DNAE FE330H.

ol £ B glete] s71sh do] meeln g TiRsklrt,

2-1. ol g sefoln A4

Hashs Ade] AW A45 ¢ B &, 52 /AT vt 7hsshy] widol & Zeholw o] tizileqA 7}
F 523 AAA 24+ Illumina Miseq sequencerE ©]-&3F Htje] dolE FHE= Aot} Miseq 4 A~
glo] Ao o5 AL 600 bp (300 + 300)¢]7] wiEel, °F 300~600 bpRE FHate Eetoln] AEe] gk BE
goJg gt FAHoR, M 125 rDNASE 16S rDNA 2219 1,8087] At A|PAS B8 Zglolmz vzt
olaty] e wdstdtt. A7) A B dolHE o] &3 ofF 1,808 Foll tAlE WE Zelo]wE ofFel Bi
2 A 2 FE BEFEC FE3 vwi$- 7bAZFC 125 rDNASH 16S rDNA FEFEE UG oM (= 2),
oJfF 1,808 T& e AW g gk xjoly °ﬂ°ﬂ/l A7ILE v B A9E = 30 YER
o gAlE offF 248 Zefolw(MEHE 1 WA 3)F st7] F 20 YERAAT. AEWHSE 1 B 207 o] F
o Zleolw ME: 350 WA 600bpE TEFHE 4= 2 01 Miseq %Fﬁ of HAHstEl Ale]lz=m FEAZIH, AA
HE 2 9 308 o]Fof3l xtelw HEE 53] 670 WA 680bpe] FHAE TZF 4 Ao Miseq EHFRTE
g 21 Ade] FH1A FZo] 7hsetth
* 2

Primer Name NI s Sequences 5'-3'

ARk MEHE 1 ACAYACCGCCCGTCACYCTC

ok MEE 2 CATGATGCAAAAGGTACRRG

AHrEr ANEHE 3 CCMYCTAGAGGAGCCTGTYCTRDAA

AN 3. oF BAE Zaolnl AEES o4 DN FZ L olF EAL A% oludd L oF 48X del
g olx A7

AN el 2014 AZE Zefolnl AER o] gete] ol Fe] DAE FEF F 7} DNA eholnele] 2 444 d)
o] Wlo] g A2,

3-1. olf #48 elolu] AES ol g3 olFol DA FE
NANE 1, 22 247 BAEE AWE 2 93P Zeholng o g3l FUSHAT. TAMOE, PR U

Tnge AHAS oF< DNA AE, 2p19 FIKMERHE 1) 2 RI(AEHE 2) Zo]™(200pM), 4ulg
dNTPs (10 mM), 0.4p12 Ex Taq Hot Start Version (2U)(Takara Bio Inc. Japan) % 4119 10X bufferE &
gste]l F 40pl1o2 Yo} o] &3l PR F 203 whEsta sh7]ef #2& o= 33t 7] ¥
(lnltlal denaturation)2 94ToA 3&; WAL 94ToA 30%, 48ColA 30%, 72TColA 30x2 203 ¥H&
FE; HE AFAL 72TCoA 387 <=3, PR A& AccuPrep Gel Purification Kit(Bioneer, Republic of
Korea)& o]&3te] gAlst &, 20n 19 83 = &3 313lrt.

£

3le] PCR AHE9] Alo]=2E AWste] PR A 5 WA d@AANA A7 ¥ 53 4
A5 AAAG. o] F, ddEE Abe]=(eF 350-600 bp)E EFIE FE A= (Amplicons)S an AccuPrep®
Gel Purification Kit(Bioneer, Republic of Korea)Z o]&3te] AA AT, 1 & AAE FZF AEL2 2100
Bioanalyzer (Agilent Technologies, USA)S o]&3dte] AA & Az B},

I %, A7l9E FAE o

3-2. DNA ZtolB gl % 9 Tllumina Miseq seruencerE ©]-83F A #4

DNA glo] B & 2]+= Nextera XT index kit (Illumina, USA)E o]&-38}o AZsltr. FAXez2, 7] AAld 3-
1¢] ©o}% DNA(2F 350-600bp)E XE¥sl= =Z AE(Amplicons)S FHOZ o] Nextera XT indexing
primer (N7XX 1ul, S5XX 1u1)§ AL TE. o] %, 2100 Bioanalyzer (Agilent Technologies, USA)E ©]-8-38}4
grolv g AFS ¢l A AAL T1lumina Miseqg (2 = 300 bp pair-ends)S ©]&3}o] o] F<] DNA A <&
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248 sasar,

[0081] 3-3. DNA dlo]¥ Hlo]X A& P Mg 4]

[0082] DNA dlo]EHo] 2~ F5& 93 T2 AElE 2 9 302 7M7) gAY e 9 @ gk Zeo|HE o] &3}
o] F3333itt. ?xﬂ@ﬁi, PCR WES M2 1uge AFHS o7 DNA AE 2 2pl19 F2(AEHE 3) F RI(A
AT 2)S o] &sle] AAY 3-17 FAds FHAoT oFo DNAZ X3, AAH Z=X AE

KN
) o =
glolBelg] Azg Zelolw 2 &3 F 19 1808 F 9o AEHF 2 U 308 77t FAHE e 2 g4
g Zefolm & o] gate] FrpA o R ofF o 1E13ﬂ o]~% ¥ 39 Yetiirt.

Z 3
[0084] Fill ot Fill ot
1 Apogon [ineatus 31 | Muraenesox cinereus
2 Foetorepus altivelis 32 | Bembras japonica
3 Gymnocanthus herzensteini 33 | Neoditrema ransonnetii
4 Hemilepidotus gilberti 34 | Setipinna tenuifilis
5 Lagocephalus wheeleri 35 | Coelorinchus multispinulosus
6 Sarda orientalis 36 |Hoplobrotula armata
7 Uraspis helvola 37 | Maurolicus muelleri
3 Zoarces elongatus 38 | Parascolopsis inermis
9 Acanthogobius flavimanus 39 | Inimicus japonicus
10 Amblychaeturichthys hexanema 40 | Narke dipterygia
11 Chelidonichthys kumu 41 | Chaetodon modestus
12 Cleisthenes herzensteini 42 | Uranoscopus japonicus
13 Dexistes rikuzenius 43 | Cociella crocodila
14 Hapalogenys mucronatus 44 | Erisphex pottii
15 Lepidotrigla alata 45 | Scorpaena onaria
16 Pennahia argentata 46 | Cynoglossus robustus
17 Pseudopleuronectes herzensteini 47 | Paratrypauchen microcephalus
18 Pterois lunulata 48 | Sphyraena pinguis
19 Saurida wanieso 49 | Urolophus aurantiacus
20 Scyliorhinus torazame 50 | Neobythites sivicola
21 Anisarchus medius 51 | Uranoscopus bicinctus
22 Dasycottus setiger
23 Stichaeus nozawae
24 Hemitripterus villosus
25 Glyptocephalus stelleri
26 Lut janus ophuysenii
27 Tanakius kitaharae
28 Blepsias cirrhosus
29 Platycephalus indicus
30 Niphon spinosus
[0086] 471 & 3ol vERG viel o], IS 2 9 308 77 FAEE Awe W AW Zojolw s o] fatd &
g dlolE] Hjolzol] EFE A AW ofF 0FE FUIE QVIAEE FEE F UASS gl wEkA, A
dWs 2 4 39 Zgtolw| MEE o] &3t EHA R AR offF Fo tigh HeolH o2& AT £ S
< gelakaink
[0088] A 4. o]FEA A
[0089] 4-1. HlolE w45 B3 ofFe] i
[0090] 271 Al 394 Illumina Miseq sequencer® ©o|&3le] A& dHolH oJgiE] /Y~ 2 Qv e



[0091]

[0092]

[0093]

[0094]

[0095]

[0097]

S=54 10-2018798

CLC Genomics Workbench v8.0(CLC Bio, USA)E ol&3l9] ZHUATHE 4). Mothur software package
v1.35.0(Schloss, Westcott et al. 2009)2 o]&3&}e] 6 bpE: Z¥3l= 28 WF (overlapping) A 2 2 bp v
o] maujX| 7} Q& Alellwh Agubek 9 Awbaks gtk 2HE FrZ(contig) T pdiffs=0 F4 7o
=2 Mothur software package v1.35.0& ©]8 ZHPATE. B ATt oe AAE Zul 1o v s A
g2 oF 350-600 bpol”] wiitol, AL Holy T2 Ao st J9& AFESITE. 1 F ZEholn Jo RE
S AAst 2R Mdol tig o] /72 F vlE-2 NCBI(GenBank) 9] Hle|HE 7|WFo.& 3} BLASTn search (%
S = 97%) AE ol&std AU, AEAdol 90% wIwE BLASTn A Axprt yepgd, o MEe
"unknown" =, AsAdo]l 90% ¢l NI "-F'"E IS Y. I A¥E T 5 WX 8 Z F 4o YERHAT.

5o vERd wpe} o] wbge] ofF #A4& Eojolw] MEE o] &dle] @R ofFE A A A

82 =3

$4 o7 o9l Aol of

¢

(]

—t—‘

il

S, % 6o Lbehdl mpe} o], B W] off B4§ Zeholv)
3L = Al

o (o9 Ao (Eggs and Larvae)& E&3sle ZHIAEY AE)9 v &o] JUHez W hot spot A Y
S ZQlskgla, ol o] &3l ofF HlEo] 2 A a&EHoR AES AFst oFE EFHT T AeS
gkt

wegk, % 7o) veRd wpe} o], B v ANEE o] &8t MEH AF1elA et &
= unknowns A|QJstr F 17 £ 2 HX|(Engraulis japonicas)- 21.18 %, HX|F(Engraulis sp.)- 11.27
%, B (Cololabis sp.)- 9.66 %, AH(Glossanodon semifasciatus)- 7.53 %, 78] (Ammodytes
personatus)- 6.14 %, E2+F(Sebastiscus sp.)- 4.84 %, =X 150](Scomber australasicus)- 4.04 %, =52
(Etrumeus micropus)- 3.42 %, WX F(Microstomus sp.)-3.15 %, *o](Seriola quinqueradiata)- 2.83 %, &
7}8] 5 (Parapercis sp.)- 2.43 %, 3% o] (Trachinocephalus sp.)- 2.43 %, 3o}+](Lophius litulon)- 1.93
%, HW2]F2}X](Trachipterus trachipterus)- 1.22 %, “Ao]&€](Sardinops melanostictus)- 1.22 %, 7}h8]FHF
(Ammodytes sp.)- 1.22 %, &7} (Hippoglossoides pinetorum)- 1.22 %= 221313t}

ol
Lo
-9
S
S
i
" oo
<
i)
(o]

AMZ A 204 HA(Engraulis japonicas)-14.29 %, Z4o](Sebastiscus marmoratus)- 10.76 %, E7}x}m]
(Eopsetta grigorjewi)- 9.37 %, &% (Sebastiscus sp.)- 9.04 %, X35 (Amblychaeturichthys
hexanema)- 8.21 %, HX5(Engraulis sp.)- 7.80 %, £A1t(Cynoglossus abbreviates)- 6.11 %, AtHF
(Lepidotrigla sp.)- 3.87 %, 7}4&](Ammodytes personatus)- 3.37 %, ‘J*|(Paralichthys olivaceus)- 3.05
%, vlEolF(Trachinocephalus sp.)- 2.31 %, 9%%7(Uranoscopus japonicas)- 2.31 %, =7FAH]FH
(Eopsetta sp.)- 1.91 %, Leptoclinus sp. - 1.31 %, X 31%0](Scomber japonicas)- 0.82 %, ol
(Seriola sp.)- 0.82 %, WS- (Amblychaeturichthys sp.)- 2.47 %, Diaphus sp. - 0.82 %, *°](Seriola
e

quinqueradiata)- 0.82 %, =W"|EX]F(Coelorinchus sp.)- 0.82 %, Z=F%(Arctoscopus japonicas)- 0.82 %,
7H32] F (Ammodytes sp.)- 0.82 % = A} T},

T3k, & 8o YeRd v} o], E el ofF 4§ Tololn AEE o|&35le FHHo=E
A=<l Woj(Seriola lalandi)$t l"@r/\]E](Seriola quinqueradiata)®] FAXFE A 23, {3

0l A A Uik wolel 49 P18 ey £d, 2 A3 pE 3,
5 Agell 3t Wol= 1-9 MEY Aol EXstar &S ddsidon, 7zt Ao o] o] 31 FA|
g o] v gtk
#Z 4
Speices /Group 1 2 3 4 5 6 7 8 9
Alcichthys alcicornis 0.95 0.50
Amblychaeturichthys hexanema 8.21 |[3.33 12.59 |1.64 ]15.00 |3.38
Amblychaeturichthys sp. 2.47 3.61 7.01
Ammodytes personatus 6.14 [3.37 |4.46
Ammodytes sp. 1.22 10.82
Arctoscopus japonicus 0.82
Aulopus japonicus 3.48 16.22 2.45 |1.63 |5.31
Auxis rochei 0.79
Benthosema sp. 4.67 10.95 |5.36 6.08
Callanthias japonicas 6.45 4.91 |1.03
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Callionymus enneactis 1.12

Choerodon azurio 1.15

Cociella crocodile 0.59

Coelorinchus sp. 0.82 5.62

Cololabis sp. 9.66

Coryphaena hippurus 1.53 0.50

Cynoglossus abbreviatus 6.11 ]0.90 |9.09

Cynoglossus robustus 3.01

Cypselurus sp. 4.48

Dasycottus setiger 1.50

Dasycottus sp. 1.80

Dexistes rikuzenius 2.67

Diaphus sp. 0.82 5.55 [1.90 |8.15 .98

Engraulis japonicus 21.18 |14.29 |15.83 |16.38 [7.81 [16.55 |9.88 |16.16 [9.01

Engraulis sp. 11.27 |7.80 |8.55 |[7.19 |1.96 |6.36 [4.65 |[16.62 |5.00

O |01 | O | =

Fopsetta grigorjewi 9.37 .50

Fopsetta sp. 1.91

o

Erisphex pottii .50

Etrumeus micropus 3.42 2.78 1.99 2.96

(Glossanodon semifasciatus 7.53

Gymnocanthus herzensteini 2.53 1.63

Hexagrammos sp. 2.33

Hippoglossoides pinetorum 1.22

Hoplobrotula armata 0.59 12.20 2.72

I[stiophorus sp. 2.05

Lagocephalus gloveri 0.99

Lepidotrigla guentheri 0.59

Lepidotrigla sp. 3.87 4.30 0.71

Leptoclinus sp. 1.31

Liparis tanakae 2.85

Lophius [itulon 1.93 4.46

Microstomus sp. 3.15

Muraenesox cinereus 1.39

Myctophum asperum 2.99 |(2.26 |8.54 19.04 |0.71 4.18

Myctophum sp. 2.25

Niphon spinosus 0.95 2.66

Pagrus sp. 3.25 5.82

Pampus argenteus 3.28

Paralichthys olivaceus 3.05

Parapercis multifasciata 1.54 |[1.53

Parapercis sp. 2.43

Pseudopleuronectes yokohamae 3.08

Sardinops melanostictus 1.22

Saurida elongate 1.50

Scomber australasicus 4.04 10.34 2.45 [6.75 3.82

Scomber japonicus 0.82 [4.13 |3.60

Scopelosaurus Sp. 4.77

Scyliorhinus torazame 0.95

Sebastes inermis 0.50

Sebastes sp. 1.80 |5.81 9.90

Sebastes steindachneri 0.90
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Sebastes thompsoni 11.38 |8.54 2.45
Sebastes trivittatus 3.91 |1.94
Sebastiscus marmoratus 10.76 |3.33 |12.26 |4.67 |1.50
Sebastiscus sp. 4.87 [9.04 (2.33 |[11.61
Seriola lalandi 8.86 4.07
Seriola quinqueradiata 2.83 10.82 |[3.33 |[0.97 [8.93 [2.20 |[7.25 |[1.03 |7.48
Seriola sp. 0.82 3.69 1.42 3.19
Trachinocephalus sp. 2.43 12.31 |4.02 |2.73 |[1.37 |5.78 [11.15 (2.66 |0.79
Trachipterus trachipterus 1.22
Trachurus japonicus 2.45 |[8.94 5.28
Trachurus sp. 0.99
Trichiurus sp. 5.72 6.69 |[5.97
Unknown 14.26 [8.05 [3.60 [6.69 |8.54 [5.91 |10.41 |12.76 |6.86
Upeneus japonicus 1.43 7.17
Upeneus sp. 3.47
Uranoscopus bicinctus 0.50
Uranoscopus japonicas 2.31 ]1.80
Uraspis helvola 0.50
Urolophus aurantiacus 1.90
Ventrifossa garmani 4.40
Joarces gillii 0.50
28 100 100 100 100 100 | 100 100 100 100
01U+ 18 23 22 16 24 26 19 15 33
g7\Sh R ANE Baf B W] EelolW AEES o g, withe] EAlsH: S iR £ oFE @7
Mol ERpHow FETad 4 goms FEATRAL Fi 54 o] @At oFe andow AZey
o BFE F %S W ohe g A9 ofF REAA HAY + Y AT
=y
EH]
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EH2
Mitochendrial DNA
Fpeimer Hypervariable region Reptimer
12S rDNA 354-598bp 16S rDNA
=u3
5 A (4 A Y A C C G C C C G T C A C Y [ T C 3
A 1807 0 1808 3 1808 0 o 0 Q 0 [} 0 0 0 1796 4 0 1 0 0
A%} 999 00 100.0 02 100.0 00 00 00 0.0 0.0 0.0 00 0.0 00 993 02 0.0 0.1 0.0 0.0
% 1 1808 0 1702 0 1779 1806 ] 1805 1808 1802 ] 0 1808 1 1789 167 1800 15 1806
Ci%) 01 100.0 00 941 00 984 999 00 998 100.0 99.7 00 0.0 100.0 0.1 989 92 996 08 999
G o 0 0 2 0 0 1] 1807 2 0 3 1808 0 '] 1 0 ] 0 0 0
G(%) 00 00 00 o1 00 00 00 999 o1 0.0 02 100.0 00 0.0 06 00 0.0 0.0 0.0 00
T 0 0 0 101 0 27 0 1 1 0 1 0 1808 0 0 15 1641 7 1793 2
Teoe) 00 00 00 56 0o 15 00 0.1 o1 00 0.1 00 100.0 040 0.0 08 908 04 992 0.1
- o 0 0 0 a 2 2 0 0 [+] 2 0 ] 0 o 1] ] 0 0 0
(%) 00 00 00 00 00 o1 01 00 0.0 00 01 00 00 0.0 00 00 00 0.0 00 00
Total 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808
5 [4 ki ¥ G T A [ € T T T T G C A T C A T G 3
3 G R R c A T G G A A A A C G T Y G T A < 5
A i} 0 0 1 0 1802 2 e} 0 0 [ 0 0 1] 1807 1 4 1807 1 1
A%) 00 00 00 01 0.0 99.7 01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 01 02 99.9 01 A}
c 1805 56 1343 0 ] [+] 1806 1808 2 [ ] 41 0 1806 1 1 1798 1 1 4]
C(%) 958 31 743 00 0.0 [+Xe} 999 100.0 01 03 0.0 23 0.0 995 0.1 01 994 01 01 00
G 0 0 [ 1806 1 1 0 0 0 (¢} 1] 1 1807 1 (:] [} ] ] 3 1805
G%) 00 00 00 99.9 01 01 0.0 0o [+1e] 0o 0.0 0.1 99.9 0.1 00 0.0 0.0 0.0 02 99.8
T 3 1752 485 0 1807 3 0 o} 1805 1801 1808 1765 1 1 ] 1806 6 [} 1803 2
T(%) 02 96.9 257 [+1s] 999 02 00 0.0 938 996 100.0 976 01 01 0.0 99.9 03 00 99.7 o1
= 1] 0 [ 1 0 2 [+) 0 1 1 (4] 1 1] 0 (] [/} 0 ] 0 o
-(%) 00 00 0.0 0.1 0.0 0.1 0.0 0.0 01 0.1 0.0 01 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
Total 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808 1808

1
g
HN

350-600 bp

_32_



k1
N2
%))

Sebastes thompson| - mhelet

8ebastes trivittatus - diinsiet

Sebastes Inermis - et

Sebastes 5p.

gsbaxstes steindachner - LE-EE

Scbastiscus marmaoratus - =iol

8ebastiscus sp.

Pampus argenteus - Bol

Auxls rochel - Sxicis

Scomber Japonicus - 2=

Scomber australasicus - exizsa

Niphon spinosus - cr24isl

Zoarces gl - S3jalzl

Leptoclinus sp.

Hexagrammos sp. - slplinl&

Arctoscopus Japonicus - Sm2

Alclchthys alclcornls - WeHcl

Dasycotius sp.

Gymnocanthus herzenstelnl . cle8icl

Dasycottus setiger . nm=inlp|

33 Lepldotrigla guenther! . nojstzl

Lepidotrigla zp.

Lophius litulen - Sop

Eopsetta grigorjew - Ezigiol

Eopsetta sp.

Dexistes rlkuzenlus - =gl

Pseudopleuronectes yokohamae - 2xiaigial

Paralichthys ollvaceus - Gzl

Coryphaena hippurus - akiial

Serlola quingueradiata - Bl

gerlola sp.

Zerlola laland - Malgl

Uraspls helvola - aioisiol

Trachurus Japonicus - ool

Trachurus zp.

'—Llnnrg? tanakae - 2z
Cynoglossus abbreviatus - Bach

Cynoglossus robustus - ol

Callanthlas Japonicas - Ll gzl

Erlsphex pottll - &ol2zl

Aulopus [aponicus - Sioix

Trighlurus 5p.

Hoplobrotula armata - st®oiz]

Coclella crocodlle - ppxi2vel

Scyllorhinus torazame - mBA0f

Lagocephalus gloverl - Sui=

UpENZUS [ApONICUS - LB

Upzneus sp.

Cypselurus 5p.

Pagrus sp.

Ammodytes personatus - ojLkel

Ammodytes 5p.

Calllonymus enneactls

Myctophum asparum - sz

Myctophum 5p.

Benthosema sp.

Urolophus aurantlacus - ®2j=pl

Muraenesox clnereus - =iziof

Ventrifossa garmanl

Coelorinchus 5p.

Dlaphus sp.
Etrumeus micropus . =%sd
Engraulls japonicus - ezl
Engraulls sp.

Istiophorus sp.

Uranoscopus japonicas - WEmeg

Uranoscopus bicinctus . ®aegip|

Parapercls multifasclata - Rlet=siel
Choerodon azurlo - mii'=

Amblychaeturichthys hexanema - SEats
Amblychasturichthys sp.
TI'HGI'IIII'IDGEDI'IHILIS £1:5

'%I: Saurida elongate - wol®o|
8copelosaurus sp.

42
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30
<2016 4 5 >

30°
124" 1267 128° 1300 132* 14
=97
I Hippoglossoides pinetomim
[ i
| g foparvcu EE] 2178 Microstomys sp.
1428
Engrauils s Al nar Seriola quinqueradiata
Cololabes 4p. BYF 966
Glossanodion sermisciatus. Y 53 Lophius ftulon
Anwiodytes personaus mua 614
Sebastiscus 5. EEE 487
| bl gg:m a04 _.I:swmhﬂws
Elrumens rvcropes. Az
mm:wrm [YETE 115 Sebastiscis sp.
\ Savichs quinqueraciats o 283 S
Farapercil 3o BRI 243 Ami 5 2ius
Trachinacephalus s HOEOF 243 S B
Lophius itulon Hol# 193 Ammadytes sp.

§
E
:

Saveti "
| Ameodytes s g 132 Trachipterus trachiptenus E
Hippoqipisones petonn S 7HAD| 138 —|
[E] T 100 Cololabis sp.

Trachinocephalys sp.

P —— |

_C‘““""’"“’”‘ -

Engrauks sp. ——
_Eﬂmew micropus
e
Sardinops melanostictus

]
Frgraert, CE] 1429
Sednrirecus manmonius A8 0| 1076
Fopseitta ghigogew Bamor 837
Sebastiicus sp # oM
Amblchasturichitys hesaera LSS 821
tinknowr BOS
Ergeautis 50, A& TE)
L BAMO 611
Laprdotripla sp. e
Ry Tes personafus TLpe| 337
Favalichtlys alfmeris k) ans
Trachinocephalis 50, BREOF 23
ranaseopiss japenis R 23
Eopaetta i0 BAN0E
Leptoclinug 50 (AAUH 13
Seoumber faponis WI IS0 082
Seviols xp. Wl oA
Amblychaeturichtiys so HEH 241
2 L =0 R
Seviode quengueradiats nE:
Coslorius 5o FHFAE 082
Arcfoscopus faponius oBa
= o
unn FI] 100

e
T ——
= Coeforinchus sp.
® Emgrauls jeponicus
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Sericda Jalaodfd

AHdE s

<110>
<120>
qualitative and quantitative analysis
<130> 1-46P
<160> 3
<170> KoPatentIn 3.0
<210> 1
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> foward primer sequence
<400> 1

acayaccgcc cgtcacyctce

<210> 2
<211> 20
<212> DNA
<213>

Artificial Sequence
<220><223> reverse primer sequence
<400> 2

catgatgcaa aaggtacrrg

Sevioda guirpueradiata

Pukyong National University Industry-University Cooperation Foundation

The primer set for identification of fish and methods for their

20

20
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<210> 3
<211> 25
<212> DNA

<213> Artificial Sequence
<220><223> forward primer sequence for making gene data base
<400> 3

ccmyctagag gagectgtyce trdaa 25
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