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Molecular Identification and Development of a PCR Assay for the
Detection of a Philometrid Nematode in Rockfish Sebastes schlegeli

Han-Gill Seo, Jung Soo Seo, Min Kyung Ryu, Eun Hye Lee, Sung Hee Jung and Hyun-Ja Han*

Pathology Research Division, National Fisheries Research and Development Institute, Busan 46083, Korea

Nematode infection in the epithelial tissue of cultured rockfish Sebastes schlegeli was first reported in 2012. Since
then, nematode infections have caused serious economic losses in rockfish aquaculture on the west coast of Korea.
Taxonomic and life cycle information for this parasite are currently unknown. In this study, 18S rRNA and cyto-
chrome c oxidase subunit I (COI) genes were used for molecular identification and polymerase chain reaction (PCR)
to detect the invisible stages of this parasite. Nucleotide sequences of the 18S rRNA of the rockfish nematode showed
98% identity with that of Philometra morii. Therefore, this rockfish nematode was classified to the Philometridae
family. However, we could not identify it to genus level using 18S rRNA. Its COI nucleotide sequences shared 85%
and 82% identities with those of Bursaphelenchus sinensis and Philometra overstreeti, respectively. In addition, two
gene-specific primer sets were designed based on the 18S rRNA gene to detect the intermediate host and nematode
larvae. These primers were specific to this rockfish nematode without cross-reacting to other pathogens. The detec-
tion limit of the PCR assay using these primers was 1,000 copies of nematoda plasmid DNA. Therefore, the PCR
assay described here is suitable for the detection of nematode DNA within rockfish. In addition, this PCR assay could
be used to detect nematode larvae and the intermediate host.

Key words: Philometrid nematode, Rockfish, 18S rRNA gene, Cytochrome ¢ oxidase subunit I gene, PCR

M 2 of W AAF9] 22} Zhed o] WAERHO 2 =2 FHAF 1= 9L

o} o 54 o] % 7HEE Aol = AT o] FRlE A 2ok

Z 9] B-2}(Sebastes schlegeli) gH ¢19HS H| 23t B F o AZH A o] o= ThA] AS9] Azhedo] ghlE et
A of| A WA A Alsk, x| 2k A = sfjato] FAlE (Seo etal., 2014).

03

o= 015 02 2014 of &= 24,598 =S AJAtE| o] ] & Nematode (phylum) Secernentea (class) Camallanida (or-
| AT °F 30%E AFAJsEAL IEHKOSIS, 2015). 20129 der)oﬂ 2:3}= Philometridae (family) A% o] 78 M T3
ARt Haprt 2] 99 QFA] ZujEetolA Aulof A= Al 2 S4F2 slo] 7S o, & ZHW}X] 650% o]A}o] o
Zo] 27 golEglon, 2013 oF 1d7F xujEet A voﬂ %L%ﬂﬂ% Aoz Haeo] Q). ool Y%= Philo-
'5—4 AEASS 2AREE 23 A8l dex g el ujE=t metridae’1 %50 2= Afiophilometra, Alinema, Buckleyella,
ol A 50%014 =l o] Sl A& SRIE ST 2014 24} Caranginema, Clavinema, Dentiphilometra, Margolisianum,

N’ _L. it hH O“.

Ak, Aol HH ZJ]%‘%? R AR} Ay ekA] Qkok Nilonema, Philometra, Philometroides, Philonema, Phlyctai-
ARk, o} 54 A7l of] AFo] O AE FAL UK A E 55 nophora, Rumai 2 Spirophilometra 2] 3(genus)©| H.115]o]
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RE EE L)

Qlth(Moravec and Harrison, 1989; Moravec and Wang, 2002;
Wijova et al., 2006). 152 7153 71 958 T A W
o FHIE skl o Fsdl o7 45, vl Y, A4
2, F| 5ol 7]4sHAIRE Askgo] 7|88k o] 71 EWrh
N3 Q) uh EAsHE AHgolAlmA w0)E Fote] v

Aok g2 WA o2 A $FolA] o] Ralsto] A5-0]
2w A0k, Philometridae A1%-2] 739 R o2 A &F#lo] 2}

FT= TR WEITE A5 ABAA Tk E 2R
2 o, A2 7Rl 42 FHtsol Wel F ofRet 2
& FE77t AEH o8 Hol ofF oA AFor Attt
(Edward, 1996). Seo et al. (2014)0] H13l u|Eet A&
359 A5 a5l YRI5t Hetez HA 2elo] 7hsst
A A}5-0] 9 Seto g gRglo] E7bEsto] Ztte] ofel%
o] mhec}, whebA 22 Yol 9173t Aao] 252 skels] 9]
Sl Slnpka olele] b2 AEhio] Wasicha AZelg)
t}. Stephanie et al. (2011)< South Carolina %] %] of| 4] 2o}
W philometrids©] HZARE B 7] f15ke] o] 7] Aol 7148
Sl AlEo] A du|7 o & 313t F Polymerase Chain
Reaction (PCR) H-& F5o] A& Zrohff @it Kang etal.
(2008)% 72315 $-30] A2S so] KokA FAlS T
o] Polymerase Chain Reaction-Restriction Fragment Length
Polmorphism (PCR-RFLP)H-S 5310 FAAE Zohli$d
o}, 3 QT E B 2 2] Bt el ARALE u)
7] Slato] 1% Aol Balo] W asithn AzhE|glon], 4%
o] T F7H47 oA ekHel ury olelo] ok A& o]
dasith AZEYT 54 SHEAS gEoR FEait
PCRYL 2T o .9] Agxlge] wo] £ e
A ME A, HA ol gt Sold 9 A& o] ot 2
Hh1 Q)= Hek ol

A ETH F £ 9 58S 9% -8 v 24 ribo-
somal RNA (rRNA), mitochondrial DNA (mtDNA) ¥ mic-
rosatellite DNAG-0] dubA] 0 = ARg-Flth, ZIaiA)= o] ok
Aol 2lo] $393HS 51 ribosomal DNAX= -§-7417-9] 4
A Ao ARE-E]= rRNAE codedt= &4} nHA R
X 188, 5.8S & 28S 5-# 2|9} internal W external transcribed
spacers (ITS and ETS)Z 14 o] it} 0|5 18S IRNAE= &
Axje] o]k Alek g7]o] chafet Age] Biel A
31 9Jth(Nyaku et al., 2013). mtDNA= 118 o]A] §-AR}E A
0] 21514 §-ATAE LRI 9125, 1 % cytochrome ¢
oxidase subunit I (COI)= t}oFst ajoF a5 =559 4
314 @10l AHEl 44} o7 o] ch(Edmands et al., 1996)
Cytochrome -2 YA A 3 Wof| Z2j51= ka2 A4 5 sl
BA G EAEY A, Al ol W AR SO nEFET
ofof| Z3tt}. Cytochrome> A Z=u]#] 9] 12, Tl 2 v}
o At ol weta, b, ¢ B dof 4xt o= FHE =T, o] 5
A cytochrome ci= AFS}HARES-Of| FHolol= AA2A H|EF

A - o2

- 4% - gER

L

T ejoto] efufof| EAsH T F} ghol s A|Zifo] 2ut
A S BYsto] N2 E 52 HESHA she Hl Zasit
Cytochrome ¢ oxidase= cytochrome ¢ 9|4 HAME 213 2}
F AR GATE A2BAASE e TFaAE Sotetl B
=2 HEFED 0] COIE 82 E F41ALR o851
Z 540l AMEs}7]| = 3ttt Herbert (2003)+= DNA barcoding
7IRlo] FAAF MBS o]85t] F& Fshe W o=A A
Fotn 5= Yo nEFE= ot COI H-34F A8E
AR 2 AR | T skl e, 2] ThE Aol A= 1|
EFZL ol COI-FAA A71A F ol o & v e = of /77t
AE FAAE SIsl7] = 5F3itH(Han et al., 2014).

whebA & Aol A= A5-9] 18S rRNA B COL #+74= 5
A 4= Q= primerS AR5l A5 R 2412 A AISH
on, 53 QrIAge g e e 2ulagol A RelH A
o] Al IS 242 ST E]E ol 7 22 Yol ¢
S AS Ao A 9 S "ol ARE-5L7] 15to]
S rRNA #3148 < Sl primerE A|2FstaL, Al
= © = PCRYS 7Sl

ol ¥ I

A
18

MZ A= M7 X DNA F=

2014 %= 19, Asfioh A=t dofjof] FA1F<l Zu] &2l A
A& £ 100% ET-OHe|| 1274 3to] Bt Al 55 DNA
FE2 flol ARk 50 mge] 4152 E-tubeoll §ar PBS
£ ARE-Sto] wiafakelaL, A 422(8,000 rpm, 10 min) 5 447
oS- 5|43 %1 tF. DNA 32 High pure template preparation
kit(Roche, Germany)< AM8-5F31 0., A=A 5 Hofl wh
2F skt

SRS =1
A59] & B4 9l5ke] 18S tRNAS}H COL F-47E 24
33t PCRYS Emerald Taq (Takara, Japan)S AR5}

e

A ZALS] wlFdol wlel 4335} 2™, Z}F primer sequence
2} PCR 271 Table 19] 3#£7]3}% ). PCR products= 1.5%
agarose gel (Bioneer, Korea) Alol|A 7|45 AA|5}]
bandE 215} 2, PCR FZ0] BQl% A|EE sequenc-
inge AAISt] A7IAES ERlskGith A71AE £49
= BioEdit Ver. 7.2.3, MEGA Ver. 65 A8-5}% 21, National
Center for Biotechnology Information (NCBI)of|A] A% &=
Basic Local Alignment Search Tool (BLAST)S ©|-8-5}¢ 7]
Lof| HaH A AR A 24 skelth w3 ¢
o] H71MEE g o= AARE A} AlE-E41-2 BioEdit
Ver. 7.2.3 program< ARE-SH G749 A2} MEGA Ver. 6
program=- ARE-8F L A4 (NT; neighbor-joining analy-
sis, 1000 rounds of bootstrap)S E3lo] z} H7|4LE7He] &



Table 1. Primer information and PCR condition for this study

B 57 733

PCR
Condition
Target . . s g - PCR
Purpose gene Primer Nucleotide sequence (5’ to3’) (anneflmg size (bp) References
temp.°C, /
PCR cycles)
nema35f TATAATGGTGAAACCGCGAACGGC ,
18S rRNA 61/ 30 1,694 Qiazon (2009)
Molecular nema18gM  GGAAACCTTGTTACGACTTTTGCC
identification - oyt chrome NemCOI5P CATTTRTTTTGRTTTTTTGG Stephanie et al.
. . 55/ 45 424
oxidase subunit! NemCOI3P ACYACATRATAAGTATCRTG (2011)
RN-185 1F  TAGTCGGCGAATAATGAACCTT _
183 This study
Specific RN-18S 1R GTTACCTTTGCCTTTCGACAAC
. 18S rRNA 55/ 30
detection RN-18S2F  GCAATTATTTCCCTTGAACGAG _
206 This study
RN-18S2R  AAGGCGGTTTCTACCCTCTATC

2 72| e} A5 = (phylogenetic tree) S S5-3I & A+
of| 4] ] 13t 18S rRNA (1,695 bp) ¢17] 4 €-2GenBanke]l 5
£ 5] 0]9):= Philometridae] &35H= 8%5-2] A% 18S rRNA -
A Philometra morii, Philometra sp., Philometroides san-
guineus, Philometroides seriolae, Clavinema parasiluri, Den-
tiphilometra monopteri, Nilonema senticosum, Rumai rumai,
Philonema oncorhynchi)®} Anisakidae ©l| 431= 4%2] 18S
RNA AR Anisakis sp., A. pegrefli, A. simplex)2] &7]A]
oo garo 2 B4 a19ithFig. 2A). E3F COI (389 bp) A7
A Q-2 Philometra overstreeti, Philometroides paralichthydis,
A. pegreftii, A. simplex®] +AAF G714 ES iAo = B4
3}%cH(Fig. 2B).

AO|EE ME 4= PCRY 7Y

9] AollA Aol 2 uEE 452 18SRNA 7| HE &
C}= Philometridae 2] 18S rRNASL} &7] A H 2] Zfo|7} Ho|
= S0l FHolA 2709] primer setE A Zsto] AF HE
< I8 PCRY 7ol AHg-8F3I . PCR%71- Table 19 3
718t¢1on, PCR annealing =%of ©& AEEE &2l 19
o} T3k 2u|Eete] A A&l ARS-H primer?] Eo]44E 4
2517 flste] A2 23 tE 71485 9 Alte] DNAE
23t 5| PCRE AASHT) Aol AM-E 7|85 29
Eetoll A EejE AS o] Lo ofFollAl EelH AFEA ) e
of W ofUAF7| A & ARESFY o1, Alat-2 ool A EelE
Edwardsiella tarda®} Streptococcus iniacs A8-513Tt.

A4 e AFEZES 559 CHSE-214 o 75
SHA| 22O A B F5Q1 Al S -3 ARE-SH o o2
2] 9] 5ol 4] 2l EH A& ARSI oA | A 2 1]
S5} {29 ol A 27 £2]E ¥ 100% ET-OHe|| 127
A& AHEsE o, 7H7te] 7148 32 AR 7t 5 U skA DNA
23t F PCROJ| ARE-3FSATE 3 2} Allot-2 1.5% NaClo]

H
=
=

3£3+E Brain Heart Infusion (BHI, Gibco, USA) broth 8} %] ]|
A 25Coll A 12417 59 v ALARE -5 ARE-sho] A
Y317 DNAE #&3t | PCROJ| AM8-3}4 T} PCR product
+= 1.5% agarose gel (Bioneer, Korea) AFof| A A7]4-5-& A A
sto] band: Selsieich

415 = PCR primer®] 7%= 2149 ok 22
How AAstelnt. zulEetol|lA EelE %9 PCR prod-
ucte= 1.5% agarose gel Aol A #7195 AAgH F, PCR
product purification kit (Roche, Germany)E A5} Gel
Purification= AA|3Ftt. AAE PCR product= pGEM T-
Easy vector (Promega, USA)S AR50 cloningS AlA]Sk
%11, Plasmid Mini Extraction kit (Bioneer, Korea)S AM3-3}
o] plasmid DNAE &3t A%2] plasmide copyTS
AAFSE F Nuclease-free water (Bioneer, Korea)S A8-5}1¢]
1 X 10"copy+-E] 1 x 10°%opy71A] 1084R TA| 3] 4] 31911 o]
£ templateZ 3} PCRS A A3t} PCR product= 1.5%
agarose gel ol Al 217|955 AAI8Ho] bandE HelskSiTt.

o

Zut o o
QML 23| B A Hel A5 AR 5
AA|817] 9late] AZFo] 18S rRNA 2 COI QA=

=
o

ox,
ftjo re

]

o
235k 2 Q&= universal primers 2t AR5k PCRY}F
Ab 242 B3I 18S rRNAS] A4S S535517] 9
o] Quiazon (2009)¢] = 218 PCRE7-S AME-5H3
O}, PCR HEgo] YofifA] ¢rolPCR 2715 7dsto] 44
3} tH(Table 1). 23| &2} A159] genomic DNAE- template
= AME-51o118S IRNAS] F-AE 533 27 1,695 bpo| ¢
718 BE3H 2 H(GenBank accession no. LC071530),
it &17] A Lol i3t NCBI BLAST Z3} Philometra morii
188 rRNA gene (JF803933)3} 98% 1x]5}o] AF5A o] 714
=09 3ol5lgItHFig. 1). e 4%2]18S rRNA ¢4

%

= o

i

O
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Rockfish Nematoda

Philometra morii
Philometra sp.
Philometra lati [JF803945]
Philometra cyprinirutili [DQ442675]
Philometroides sanguineus [DQ442676]
Philometra ovata [DQ442677]

[JF803933]
[JF803940]

101
Rockfish Nematoda
Philometra morii [JF803933]
Philometra sp. [JF803940]
Philometra lati [JF803945]
Philometra cyprinirutili [DQ442675]
Philometroides sanguineus [DQ442676)
Philometra ovate [DQ442677]

Rockfish Nematoda

[JF803933]
[JF803940]

Philometra morii
Philometra sp.
Philometra lati [JF803945]
Philometra cyprinirutili [DQ442675]
Philometroides sanguineus [DQ442676)
Philometra ovata [DQ442677]

Rockfish Nematoda

Philometra morii [JF803933]
Philometra sp. [JF803940]

Philometra lati [JF803945]
Philometra cyprinirutili [DQ442675]
Philometroides sanguineus [DQ442676]
Philometra ovata [DQ442677]

401
Rockfish Nematoda
Philometra morii [JF803933]
Philometra sp. [JF803940]
Philometra lati [JFB03945]
Philometra cyprinirutili [DQ442675)
Philometroides sanguineus [DQ442676)
Philometra ovata [DQ442677]

Rockfish Nematoda

Philometra morii [JF803933]
Philometra sp. [JF803940]
Philometra lati [JF803945]
Philometra cyprinirutili [DQ442675]
Philometroides sanguineus [DQ442676]

Philometra ovata [DQ442677]

OGATARACGGTAGAAACCGCC

GCTGCACGCGCGCTACACTGGAGGAATCAACGTGCCATG

TGCACGCGCGCTACACTGGAGGAATCAACK
GGGCTGCACGCGCGCTACACTGGAGGAATCAACGTGC! CATGTCCGTTGTCGWMMMTMCCCATTGAMATECTCCGTGCT CGGAATCGGGAAT]
GGCTGC, '{CGCGCGCT.'\CACTGGAGGAATCAACGTGECATGTCCGTTGTCGAMGGCAACGGTAACCCATTGMAATCCTC CGTGCTCGGAATCGGGAAT
CTGCACGCGCGCTACACTGGAGGAATCAACGTGC) ﬁATGTCCGTTGTCGAAAGGCMCGGTAACCCATTGMAATCCF C )
GGGCTGCACGCGCGCTACACTGGAGGAATCAACGTGC HATGTCCGTTGTCGAMGGCMCGGTAACCCATTGMAATCCTCCGTGCTCGGMTCGGGAAT
GGCTGCACGCGCGCTACACTGGAGGAATCAACGTGCYATGTCCGTTGTCGAAAGGCAACGGTAACCCATTGAAAATCCTCCGTGCTCGGAATCGGGAAT]

RN-18S 1F

CGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTTATTCCGATAACGAACGAGACTCTAGCCTRICTAAATAGTCGGCGAATAAT]
CGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTTATTCCGATAACGAACGAGACTCT. AGCCT!CTAAATAGTCGGCGAATAAT
CGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTTATTCCGATAACGAACGAGACTCTAGCCTGCTAAATAGTCGGCGAATAAT,

200

'GTTCGTACGACTTCTTAGAGGGACAAGCGGTGTTCAGCCGCATGAAGTTGAGCAATAACAGGTCTGTGATGCCCTTAGACGTCCA|

ATTGAAAATCCTCCGTGCTCGGAATCGGGAAT)

TCCGTTGTCGAAAGGCAAY X ‘TAAC.C
RN-18S IR
GCCATGTCCGTTGTCGAEAGGCARCGGTAACCEATTGAAAATCCTCCGTGCTCGGAATCGGGAAT]

| GCAATTATTTCCCTTGAACGAG 5AATTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTTTGTACACAC

GCAATTATTTCCCTTGAACGAGGAATTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCCC
GCAATTATTTCCCTTGAACGAGGAATTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCCC
GCAATTATTTCCCTTGAACGAGGAATTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCCC
GCMT=ATTTCCCTTGAACGAGGMTTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTT TGTACACACCGCCCGTCGCTGCCCY
GCAATTATTTCCCTTGAACGAGGAATTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCCC]
GCAATTATTTCCCTTGAACGAGGAATTCCTAGTAAGTGTGAGTCATCAGCTCACGCTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTGCCT

Fig. 1. Partial 18S rRNA gene sequences (position 1,173 through 1,695) of philometrid nematode from rockfish Sebastes schlegeli of Korea,

indicating position of primer (boxes) used for detection PCR.

Ap A A A AT of ol 71488k nematode 5ol 4]
= Philometridae ¥H(family)°]] &ol= A5 02 SlE gl o,
Philometrodae%=o]| 4] Philometra, Philometroides, Clavinema
o] Z(genus) 7} 714 A 7102 BHIE|TH(Fig 24). O]
©|Nyaku et al. (2013)> A=<l == AF FA4 Als
LAY A 915to] 18S IRNAS ARE-6H 2L H(order)
SR Sjo] s stlnk 3 clolH AN 2l
A%0] A9l M= 188 IRNA §0A1S 5ot B4 T)(fam-
ily) SHAZEA 2 8k B Alo] 7Hs 519 0.7, B(species) Bl &

(genus) B I ohe $AR10] BAjo] B aslehi 4
zatoict,

SRA|TE 1] Bt A5 COI R AHPCR product size 389bp;
GenBank accession no. LC073304)2] 749 NCBI BLAST 2
I} AYyFoA EelE= AE5F-2l Bursaphelenchus sinensis
cytochrome ¢ oxidase subunit I (mtCOI) gene (GenBank ac-
cession no. AB232163)7} 84%= 7H4 =2 AHEAS YO
), Y2 o) A Ba|w= A37<] Philometra overstreeti®] COI
A2 GenBank accession no. HM035020.1)2}= 82%2] AF



SAo] gelElgieh AAY7IA] S2H o] 7S HFE SH= 4
2] COI AR B = ueko 2 phylogentic tree S 2HJ 31

gl

(Fig. 2B), Philometra, Philometroides 2] <5(genus)2} 714 <+

(A)

3 735

Ak O}, A20] COI G- A=) AL BlE7E - A 2po]7}
F31(Stephanie et al., 2011), GenBankell SA|= o] Q)= o F
S o] A=9] 4L Philometra overstreeti®} Philometroides

. Rockfish Nematoda

94 [— Philometra morii [JF803933]

481 L philometra sp. [JF803940]

881 philometroides sanguineus [DQ442676]

Philometroides seriolae [JF155811]

9| Clavinema parasiluri [DQO76682]

Dentiphilometra monopteri [DQO76685]

Nilonema senticosum [DQ442671]
;{

Rumai rumai [JF803923]
Philonema oncorhynchi [DQ442670]
Anisakis pegreffi [EF180082]

Anisakis sp. [U81575]

Anisakis sp. [KF672838]

0.1

(B)

Anisakis simplex [KM273049]

261 Philomelra overstreeti [HM035023]
35 Philometra overstreeti [HM035020]

83| Philometra overstreeti [HM035022]
Philometra overstreeti [HM035021]
8811 phitometra overstreeti [HM035019]

Rockfish Nematoda
Philometroides paralichthydis [HM035016]
Philometroides paralichthydis [HM035018]
B3 Philometroides paralichthydis [HM035017]
Philometroides paralichthydis [HM035009]
Philometroides paralichthydis [HM035011]

67| Philometroides paralichthyadis [HM035015]

01 Philometroides paralichthydis [HM035010]

Philometra oversitreeti [HM035013]

‘ Philometra overstreeti [HM035014]

Phifometra overstreeti [HM035012]
Anisakis pegreffii [FJ907317]

02

100 Anisakis simplex [DQ489705]
97 -rAnfsakfs pegreffii [HEQ97164]

521 Anisakis pegreffi [HE997163]

Fig. 2. Neighbor-joining analysis of philometrid nematode from rockfish Sebastes schlegeli (A) 18S rRNA and (B) cytochrome c oxidase

subunit I sequences from GenBank.
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paralichthydis Z(species) Ho]o|A] Asket BF77} o8] A
o7 ZRIE ek & A5t A3E Sl A7HA COI 31212
Be- 25 AF E7E flelie 840 gle Ales g4l
HQom, gko g Hedt A 54 flaiAE o/ 71848 A
FHE 8RS U2 AS0 COI AR HR7F 271H oz o
e ojof gk Ao = HrtE T

2 EY AFS 5018082 A& 913 PCRYE: 5k
18S rRNA 7|4 & F-oll 4] 2#8-9] primer set= M= Tl A}Q15}
At(Fig. 1). 2u)E= A5 HE Primer A2 9184, 23]
£ 39 18S IRNAS} 45/ 0] HluLE] & the o]
A] E2] %] Philometrodae 7]A3=2] 18S rRNA-S-H=} &7]
A EE vlaste] 2ulEe AF 5ol primer A|2to] 285191
o} 452 DNAE &3 | PCR& A AISH A3 289 primer
set IOl A /g LER 9. S.1, agarose gel /ol A 183 2
206 bpQ] band= ZH7F Ut ST 714 02 AF f4AH]
4% 918 PCR 2712) 2452 9lsle] BIO-RAD )4
Peltier Thermal Cycler (PTC-0220)& Al8-5}¢] gradient PCR
S A5t 245 annealing temp= 42-627C 0| 3loH 2
Z-9] primer 25 55 C o)l A 22 9] 2718 YER $itH(data not
shown).

zu g A% 5ol4 primere| A5E flste] 559 714
F(EIES - AS 2 of A&, HA fE AT
5, oA AS 9 Folks) i 2%0| Alat(Edwardsiella
tarda, Streptococcus iniae)S A-8-3F PCR A1} 2o 52 A%
DNAE A|9Jgt = Al mof| A= S0 FRI=A] AetthFig.
3A,B). 919] A= & wff 2 Aol A A RN-18S 1 9 2
primer setse= 2352 0] A50] S SolAom &
27 4 9l ACE BRIEIT T Al7lo] the o
oA EelH ASE7re FHAE £A A 2ol o] gl X
2424 OLH(data not shown), =712 0 & B} ofFof|A] | E=
Philometrid nematodesE &Rslo] AE8 Q7 & Ao
2 AtRH

Z20E A5 HE8 primerE AHESH] AF A SH
<l plasmid DNAS A 21519171, 22252 holaheiet. 71 7
1} 18S rRNA plasmid DNA+ 1 X 10*°copyF-E] 1 X 10°copy
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Fig. 3. PCR results obtained using (A) RN-18S1 primer and (B)
RN-18S2 primer sets, with lanes M to 7 as follows: 100 bp DNA
ladder, Nematode with rockfish Sebastes schlegeli, Scutica with
flounder Paralichthys olivaceus, Kudoa with flounder, Anisakis
with rockfish, Anisakis with flounder, Edwardsiella tarda and
Streptococcus iniae.
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Fig. 4. Analytical sensitivity of PCR for detection of philometrid
nematode from rockfish Sebastes schlegeli. Plasmid DNA com-
posing 18S rRNA gene of philometrid nematode was serially di-
luted from 10 to 10° was used for PCR. Lanes | to 11: DNA
ladder, 10, 10°, 108, 107, 10, 10°, 10%, 10%, 10, 10" and 10° copy
of plasmid DNA/tube. A, RN-18S1; B, RN-18S2.
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