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Abstract

Recently, as the demand for ornamental fish has increased due to the expansion of the ornamental fish
market, various species are being imported, but the possibility of new species or species that have not
been reported is increasing. In particular, there are concerns about problems such as the introduction of
diseases and ecosystem disturbance, so the need for systematic quarantine of ornamental fish is increasing.
Currently, ornamental fish, as designated quarantine items, are under quarantine in accordance with the
Aquatic Organism Disease Control Act. However, due to a diverse range of breeds and dispersed
packaging, quarantine takes a long time, and there are concerns that this may lead to death. To solve
these problems, it is important to establish a list of ornamental fish breeds and basic research. In this
study, we aim to improve the speed and accuracy of quarantine by visually observing and genetically
confirming the relationship between the phenotype and genotype of ornamental fish.
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(1) Genomic DNA %

5ol A 2E2H T mEA v 5
Fe T AccuPrep® Genomic DNA Extraction Kit
(Bioneer)E ©]-83}°] genomic DNA A& F&
3ttt DNAS] 5 %9} =%+ NanoDrop (Thermo
Fisher scientific)ys ©]-&3fo] &1}t

(2) Polymerase Chain Reaction (PCR) 5%

& DNA u]¢] mitochondrial DNA cytochrome c
oxidase subunit I (mtDNA COI)& XA O = Jf=
Lakra et al. (2011)9] sets 2}
mtDNA®] 16s IRNAE %2 ©F &} Palumbi et
al. (1996)2] universal primer setsE& AF&-3fo] F7
BAS 4359 th(<Table 1>). PCR ®F$-& oF
100 ng/ #L2] genomic DNA 1 L% 10 pmole]
n L, ExPrime

universal primer

forward * reverse primers ZHZb 1
Taq Premix (2X) (GeNetBio) 10 xLE 412 3,
#F volumeo] 20 pL7} HE% 34 TFRTE
$+slo]  TaKaRa PCR  Thermal Cycler
(TaKaRa)ollA] WH-&-AlZTE PCR WHg F7]:= COI
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A 2% R 13] WHeA7IaL, O F e FUE
M 94TCA 40%, primer annealingS $13l] 54C
of| 4] 40%, primer extensions 3] 72CeA 1&
A F 3535 WEAIZlAL, FHEFHORE 72TdA
10+ &2t "EA extensions AAISFATE 165
rRNA®] 7%, %2 denaturing step= $3l 94C
oA 28 &<t 13] WhEA7|aL, I § WHg F7

ZX 94Ce|A 13, primer annealings $13 53T

Dice

<Table 1> PCR primers used in this study
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(SeaKem® LE Agarose)?ll PCR amplification®} 1
kb DNA ladder (TaKaRa)E FAl°l| loading 3}
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1 F adRHer FEd
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A Qe Ade A fA el el A
54 % #49
Sa A%rE BAst 48l A 16
vhelel A B
genetics analysis (MEGA) version 4.0 program<]
neighbor-joining (NJ)H-& ©]&3ste] #| 25191 0™,
bootstrap= 1,000 W= G283} o}
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Molecular evolutionary

1. YEfstd =4

Aol AHE 1evtElE FESH o FE
A, BAx B e & 89 ), e
Z U= 7y, A2 gAR 7y, dE HAE
Ty, AR BE= R eelEglon, Y

Target Primer Sequence (5°-3")
16SarF CGCCTGTTTATCAAAAACAT
16S rRNA
16SarR CCGGTCTGAACTCAGATCACGT
Cytochrome ¢ oxidase I FishF1 TCAACCAACCACAAAGACATTGGCAC
(COD FishR1 TAGACTTCTGGGTGGCCAAAGAATCA




543 23
3 of7pl,

=]

L

1ol comet?)

I

, Al @ mEe] BN

2 o Fn
A4 TPk A® QI QI TH<Table 2>).

uko

QEgle}. whA Y]

daz 3t

=R
=

K
)

BiH
"

mi-

iy
it

ol

11,

|

2L

o] FHAYL BT T

=]
o

-

SHAI

o

sl wo] Ak B2 AA

wol &L, w7k &5

S

MO 7 34 cometo] T}

Folugith e

pu
T

s 1t

[

]

A
L

I

/}140

WE Wbl

=

o SlojA] %

A

Z=

o,

PR
=

2)

&

15

Arevisl melA o) 747 de 3a Y

Byt 3 7}

S

o|J

o|J

o

=

Y
i
iy

Hh

%
A

ol
o)
o
offy
=

o|J

=2jv) g}

], 2EA]

A7 9

SHA

I

o)zt A

rleh zelA

=

A]

R
+

ol

o
o

=

1A 2

T

z

e, vt

SERR

=

) vl obrbolel wel 44

2|7}

)

o
alla}

o7
B

el e A e et

welofi= TN, okt

e
-

)
oF

-
o
Jh
g
=
o
o|J

atia}

BR
—_
o

bo ¥ W



Aol FE 16352 FAATEAS 9
mtDNA €] COl #3749} 16s rRRNAS 37
2 3} universal primers AME-8to] A7]A A
golatgity. 1 A9, RAz 2% Py £ B
g F3), e F 9 T3], d2% gL F
9, e grE 9, dE§ HE= FI&s
Poecilia reticulata 0.2 A= own, Fu
el e oghth W FWE ol

Carassius auratus P2 AT} FEst

<Table 2> Fishes identified in the experiment

maculatus <+
Hl A

= e o}

Z#:WE = Xiphophorus

Ago g FEa, P el

opubet v

AL Prerophyllum

scalare P02 EAH Q). wix|Eo g B
Fe| ekt FE|eeks HEZ F9, wdFd
g A FBZEAE Corydoras aeneus 743
o® FRlFrt & AFelA AHEE 16%FS
71D NCBIOIA o} e] <Table 2>9F &

accession numbers -1k},

Forma name Picture Visual Genetic Accession number
identification analysis (16s TRNA/ COI)

Moscow blue gu Poecilia Poecilia OR775318
guppy reticulata reticulata

OR947624

Poecilia Poecilia OR775332
reticulata reticulata

OR946446

Poecilia Poecilia OR946360
reticulata reticulata

OR775321

Yellow tuxedo Poecilia Poecilia OP863306
guppy reticulata reticulata

OR946347

Red fuxed Poecilia Poccilia OR775331
ef fedo gippy reticulata reticulata

OR947926

Yellow bronz Poecilia Poecilia OR946345
croW DIohze guppy reticulata reticulata

OR776935

Red & White ranchu _ Carassius OR946325
oldfish Carassius auratus awratus

g OR775342

Red & White oranda _ Carassius OR947925

Carassius auratus

goldfish auratus

OR775466

< Over continued >
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OR775344
. . OR946282
Red balloon platy Xip hoplhor us tihoplhorus
maculatus maculatus ORTI5376
OR775403
Xiphophorus Xiphophorus
Wag platy
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OR947625
OR775316
. Pterophyll Pterophyll
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CcOl

Xiphophorus maculatus

Poecilia reticulata

[Fig. 1] Neighbour-joining phylogenetic tree of five species using the MEGA 4.0 program. The scale bar
indicates a branch length of 0.5. The numbers show the bootstrap percentiles from 1,000 replicates
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g T3, g F EE T, dES HAL 7 o wet ERist 4y, 59 Iyketas %
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AsHA AZE Ae Aoy, E 29 9 do FFoR SN FFHNOH, wo
= MR & AR SAstEA gn AL S om, Alexandrou and Martin(2011)°]
gk 3|AS wrps AeA] mAg zfolg Hel ok, XY wE BE Augurt JAxE
thomek ARe HAL Syt FE YAE 7 wARE St o T Mo Wighes 540
92 Hwelgs W, 2o IR Ao wjde gth wd mELes BEZ FY EES 54
2 tuxedo S HTE HE fale o, m=gnel EA=gn )l AgEoe] 71 Zo] £
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I PR AR Fo]l #EEANE  7F AARH 21 RS FAT 5 Sk

A= gAE F99 #gel Hele] JARE 7%, Feto® FAE 1655 tigh 8 DNA W2
SA =), meA=gju7b Hoh= FolA 2o]  mtDNA COI A2k 471493} 16s rRNA £-3
5 Bk T3t 5505 AGAQ014)NA g3 A A7IAES XA S FE S universal primer
= F8o] 98-S nter FHolY AR A setsE AFREY] FAEAS ST Ay RAF
YA =en o e, sA=v e FFE §Go EF I F 29 Ty, g F g 9,
2 Bt FAske], 3 dael 3 editt AR AL 1, gE HAE 9, AR
W, FWE S92 FEAFAY. W W9l BEZA FIE Poreticulata FAHOE FIES]
Zu 9T UFE HlwegS W, Zo] Fu oW, FTwl uFol I ot UF IWE F
2523 Ay nygx=gues 53 A Ao 7 Bole C aurats P02 FAHF Y Tk
Ths e fAsRGod, 9 odEe wEe g dME ZYE s o ZUE s X maculatus
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A ZAFE Faste] sHENAL, B d o 618 bpe] AVINES Hlwate], 570 AET
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(Crisp and Cook, 2005). 3}A|%F 574 23
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