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Molecular identification of Anisakid worm third stage larvae isolated

from masou salmon Oncorhynchus masou

Chan-Hyeok Jeon, Eko Setyobudi and Jeong-Ho Kim*

Faculty of Marine Bioscience and Technology, Gangneung-Wonju National University, Gangneung, 210-702, Korea

Anisakid nematodes third stage larvae were isolated from the muscles of masou salmon (Oncorhynchus masou).

Fish were purchased from Jumunjin fishery market in Gangneung. Four Anisakid third stage larvae were isolated from

4 fish. Molecular identification of the isolated worms was conducted by PCR-RFLP analysis of ribosomal DNA

internal transcribed spacer region and direct sequencing of mitochondrial DNA cox2 gene. As results, all the tested

individual worms were identified as Anisakis simplex (sensu stricto). This is the first report of molecular detection

of anisakid worms in salmonid fishes in Korea.
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ARE 7HAEE (D’ Amelio ef al., 2009).
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(anisakiasis), 2 7| = Ao =2
A glo] AESIEH SRR S 20
7] w0 (Audicana et al, 2008), HE¥a} Rk Hoﬁxﬂ
Genus Anisakis X152 Aest 542 vl 551tk
ORI el of 459 Al 3
b, ek, wApEehd i ol Qi 4
e gefar Belol T opAl 4 A
22 ventriculus 2] 2 0], mucron®] A oo wa}
type I, type [ 2 U oA EHFEH (Berland, 1961),
e dEollde F2 type [ o] Fe] 2rtal
A4 A ek (Kim et al., 1988, 1990; Umehara et al.,
2006).

Type [ o] &3l= A9l £O=2= Anisakis
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simplex complex, Anisakis ziphidarum, Anisakis typica
50| Q=) 11 & A simplex complex©f £oh= 3%
(Anisakis simplex sensu stricto, Anisakis pegreﬁ”n
Anisakis complex 052 A= Heghx oz -
Ralo] & 42204 Z17ke) kg B2 0134
$ol, WY By U AERSI) @
i} ¥k oja] eAlglo] Uehd 4= 9l TS 7
I} (Iglesias et al., 1996). B2, ZHLo=
BT S5 oh AL & HEE BAT 5
Q)= SSCP (Single-strand Conformational Polymorphism),
Multiplex PCR, RFLP (Restriction Fragment Length
Polymorphism), direct sequencing 5-2] EAMAY =514
S0l ElEo] AREIAL Sl= FA0IH} (D Amelio
et al., 2000; Nadler et al., 2005; Umehara et al., 2008;
Zhu et al., 2007).
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DNAQ] ot oles 5743 5 template 2 AR5}
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PCR-RFLP (Restriction Fragment Length Polymorphism)
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42T 40z, 12C 602Z 30 cycle HHES= 2740 &
PCRE St 5, Z5 AMEL- AccuPrep gel purification
kit (Bioneer, Korea)E ARE5}0] agarose gel 25| |
== AR5kt A7 5 ABI Prism 3730 XL DNA
Analyzer (PE Applied Biosystems, NICEM at Seoul

National University, Korea)S ARg-8lo] 9714 F
A28} T} (genbank accession number: HM437219).
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pegreffii, Anisakis simplex Cy= G849l Lz, A2

A}, Aefata] B ol chane et o] B4



400 bp

424 TS - Eko Setyobudi - 285

o] (D’Amelio ef al., 2000), 4. simplex (ss.)= °FY
K7l 2sso] the %) vl in viroo|H 27 W
glo] o Aol A= woll He/dol & =+
Qlth= AR T Qlo] (Suzuki ef al., 2010), A=
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1, BA317] A8t (Kang et al., 2008; Kim ef
al., 2009). FLoll=

(cytochrome oxidase 2)

mitochondria®f] ZAY5}= cox2
GHALE direct sequencingd}
%2 SAHE PUE AHSE T et (D Amclo

500 bp

ladder; lane 1-4 : isolated samples.

et al., 2009). & A-Fof| A= PCR-RFLP 4} offz}
mitochondrial DNA cox2 geneS- direct sequencingd}od
oFIAIA 4 A3E BT,

PCR-RFLP —F.'_—*ﬂ, of|A+= PCR productE A|gta s
Tag 1 3 9RS-A17] 23k, 430, 400 bp 27|12 7HA=
2o BIER00, Hha | 3} WHSA17] Aol
£ 550, 430 bp©] Edo] RIE|UIL, Hinf I oAl

Ho] g
620, 250 bpe) 30| 242} BeLEISAcH (Fig 1), ol2]
St A= Anisakis simplex (sensu stricto) 2] £421 91
PCRRFLP sfeto]s, 7]20] T} A5k 5ol
3t AE YERNSICH (D’ Amelio ef al., 2000; Umehara
et al., 2006).

500 bp

Fig. 1. RFLP profiles obtained by digestion of ITS amplicons with Tag I, Hha I and Hinf I restriction enzymes. L, 100 bp DNA
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31, mitochondrial DNA cox2 geneS ©]-23F PCR
Aol A= 629 bpo] T WHES 2RI = QI3
™ (Fig. 2), PCR productE- direct sequencing-2- Z-3f|
il Qi) ol A1 4 el ARaST ot
A AETE Agsto] HlalgAet A, gixefod,
Salmon salar®} 91, Oncorhynchus keta®l| x| £,
SE=% Anisakis simplex (sensu stricto)2] A|EA
(GQ338433, EU413959)2} Z+z+ 9371} 9769 =2
bootstrap value7} LFERL} & &I-Lof|A] Eajg] oA}l
7| 2& K2 Anisakis simplex (sensu stricto) 2 574

& = A (Fig. 3).

629 bp
500 bp

Fig. 2. PCR products of mtDNA cox2 gene amplification
of Anisakid worms isolated from masou salmon
Oncorhynchus masou. L, 100 bp DNA ladder; lane
NC, negative control; lane 1-4, isolated samples.

AF179920, P. decipiens

1000] ABS5S17573, A. ziphidarum

1000

ABS517571, A. typica

DQ116434, A. paggiae
527

602

54| DQ116433, A. brevispiculata

DQ116432, A. physeteris

1000

712

DQ116429, A. simplex C

AB517562, A. pegreffif

GQ338433, A. simplex (s.s.)
937

HM437219 (this study)

976

EU413959, A. simplex (s.s.)

Fig. 3. Phylogenetic tree of Anisakid worms based on mtDNA cox2 gene sequences. Ten Anisakis Genbank sequences
including the sequence in this study were used for phylogenetic analysis and the Pseudoterrnova decipiens
sequence was used as the outgroup. Analysis was performed using the PHYLIP phylogeny program (version
3.67 package). The bootstrap values were determined with the CONSENSE program.
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