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Abstract

The large gastropod purple shell, Rapana venosa, inhabit in the western and southern coasts of Korea at
a depth of approximately 10m. Identification of trematodes found in R. venosa from Sihwa lake,
Gyeonggi-do, Korea, was conducted in this study. Trematode infection sites were examined using light
microscope and genomic DNAs were extracted from the infected tissues of boiled R. venosa. Mitochondrial
cytochrome c¢ oxidase subunit 1 region (mt COI), internal transcribed spacers rDNA regions
(ITS1-5.8S-ITS2) and 28S rRNA region of the trematode DNA were amplified by polymerase chain
reaction (PCR), and compared with those already registered in GeneBank. Cercaria and redia of trematodes
were found by light microscopy. Although the DNA sequence of mt COI gene did not match with the
Parorchis sp. mt COI sequence, there was a high genetic similarities of ITS1-5.8S-ITS2 and 28S rRNA
genes with those of Parorchis sp. (ITS: 97%, 28S: 99%). The phylogenetic analysis also showed our
samples were closely clustered with Parorchis sp. All of these data suggest that our samples found in R.
venosa are Parorchis sp., but further studies such as electron microscopic observation with fresh samples
will be necessary for clear identification at the species level.
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st 3% 2 primer set® AFE3lo] PCRS 343}
STt mt COI gene
(5’-ATTAACCCTCACTAAATTWCNTTRGATCATA
AG-3°)%} Dicel4R
(5’-TAATACGACTCACTATACCHACMRTAAACA
TATGATG-3)& AHEaliA THaELAMNNEOE
ZEZ3}9 0™ (Van Steekiste et al,, 2015), PCR R}t
S Z7& 94°C for 2min, 3 cycles of 94C for
40s, 51C for 40s, 72°C for Imin, 5 cycles of 9
4C for 40s, 48C for 40s, 72°C for 1min, 35
cycles of 94C 40s, 45°C for 40s, 72°C for 1min;
and a final extension at 72°C for Smin®. %2 433}
ST}, ITS1-5.8S-ITS2 gene forward primer DIF
(5>-AGGAATTCCTGGTAAGTGCAAG-3")9} reverse
primer D2R (5’-CGTTACTGAGGGAATCCTGGT-3’)
£ AFE-8}% ©v(Garazzo et al, 2002), PCR W&
2718 95T for 2min, 40 cycles of 94C for 40s,
55C for 30s, 72°C for 2min; and a final extension
at 72°C for Smin® 2 33} th 28S rRNA gene
forward primer U178F (5’-GCACCCGCTGAA
YTTAAG-3)2} primer U1642R
(5>-CCAGCGCCATCCATTTTCA-3)E AMEsS
(Lockyer et al., 2003), PCR -5 712 95T for
2min, 35 cycles of 94C for 40s, 55C for 30s, 7
2C for 2min; and a final extension at 72°C for
Smin® 2 PCRS A A] 8 TH<Table 1>).
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PCR productsE 1.5% (w/v) agarose gel
skl om HbeZ AL 100VelA 301

3 tH(Fig. 1)) PCR
productE 3l7] 9134 High Pure PCR
Product  Purification Kit (Roche Diagnostics,
Germany)g AHE-allA A=A wiwddlz AE
S AT FASE PCR products 535E uj
AFEHE primersE  @)E A E(Daejeon, Korea)©l
T2 G714E B4 it v aEel
A BAE FER 7184 wREE AAE &
oti7] 9184 mt COI, ITS1-5.8S-ITS2 and 28S
RNA genes® S7|AM4E 24 A3l Genebank
(NCBDOl A= A= A7I-E ARE T
A B A SRGITE B S 97149 MEGA
6.0 ZEZIFOE Clustal W S AREalA 7
drzion  Algss 3t
bootstrap WH O 2 trees A28} th(Huelsenbeck
and Hillis, 2007).

~Z. 3
CRRil

neighbor-joining

<Table 1> Specific primer sets used in the identified by this study

Target Primer sequences PCR product(bp)
DicelF: 5°-ATTAACCCTCACTAAATTWCNTTRGATCATAAG-3’
ot Dicel4R: 5-“TAATACGACTCACTATACCHACMRTAAACATATGATG-3’ 2
ITS1-5.8 DIF: 5-AGGAATTCCTGGTAAGTGCAAG-3’
ATS2 D2R: 5-CGTTACTGAGGGAATCCTGGT-3’ Lol
28S U178F: 5-GCACCCGCTGAAYTTAAG-3’
RNA 1710

U1642R: 5°-CCAGCGCCATCCATTTTCA-3
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[Fig. 1] Detection of trematodes parasite DNAs amplified by using PCR. (a)Lane M: 100bp DNA ladder;
lane 1, 2 and 3, 4: COI gene. (b)Lane M: 1KB DNA ladder; lane 1, 2 and lane 3, 4: 28S rRNA
gene; lane 5, 6 and 7, 8: ITS1-5.8S-ITS2 gene.
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T8 F 7 vwste] 7)|AF el oiEE
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Perkinsus sp.2} Cercaria pseudogranifera Tto, 1957
7F 48 A- ATHKim et al,. 1984; Kim and Choi,
2005). Perkinsus sp.i= dAF AAFEl 7143
AR E Satv, = wpA )k k2 A}lel
d 2 yslE sla QlthPark et al, 1999;
Perkins, 1996). Cercaria pseudogranifera Tto, 1957
T =Y flfaEelr ded ANetied
(Family Cerithiidae)oll 3= ILFFolx Hid
H} QJtH(Kim and Choi, 2005).

HAE VAT dvder HA 439 &%
ol A& dA F vl (cercaria) 2 #HT]o}
(redia) HAIZ Hol= 7fAlE0] &2l Hrh I

wawold 2dE

2,829 mm x 1,002 m(n=20) Fow T-EH(oral
sucker)®] F7|+= 279 um x 268 m, E-&Hk(ventral
sucker)®] 7] 288 /m x 272 /m A TH([Fig. 3a)).
al.2005)°l4  ®Hi  #
pseudogranifera Tto, 1957} Gilardoni et al.(2011)°]
A R1¥ Parorchis sp.2] cercaria®l B3] K
|, A Bgo]l T2 Bhd¥o® A shy T
= A T FZelA HEnko] Kol A
o] Feli= HolA] Ai=th
R A G Ea s
Aol Fkow oJojx= FE7F AR HQL
o Kim et al(2005)°1A4 X3
pseudogranifera Tto, 1957%] cercaria 7|2 F <
7] 505 x 202 pm 9} Gilardoni et al.(2011)°1A]
B3 B Parorchis sp.2] cercaria ©AS] HA A
7] 328 x 17m Bt} =717} Atk fuiES ut
=71 ARl drlote] A7]= 3,119 m x 541
um R BAIE: 357 um x 215 gm, “FF(saccular
intestine): 814 um x 216 gm, 1F(pharynx): 216 m
x 174 ym ITH[Fig. 3b]). Kim et al(2005) X1
¥ Cercaria pseudogranifera Ito, 19579] d@tjo}
Al H A7) 2,590 x 433 ym 9 fFAFSHH,
Rees et al.(1980)°llA] W31 ¥ Parorchis acantus
Nicoll®] Stage 1 redia®l|4] F+ A&o] 2,800 m
2 A717F A9 kst

Kim et Cercaria

¥ Cercaria
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[Fig. 2] Rapana venosa. (a) Before peeling, purple shell of Rapana venosa. (b) After peeling, purple shell

infected with trematodes.

Gilardoni et al.2011)%llA  X.31¥ Parorchis sp.
9] redia H 7] 1,128 x 271 ym Kot Atk
FUlES WESIL W oold redia®] 7] 1,439
m x 283 ym SATH(Fig. 3c]). Rees et al.(1980)°]A]
B3 ¥ Parorchis acantus Nicoll®] 5733t e &
7} A 9k Stage 1Nl redia® el AR
Bt AL 1,575 m 2 A717F 719 IR g

7% FAAE FEEAAANSOE TEHF
A DNA 7] MES 223t A3 Parorchis sp.
9] ITS1-5.8S-ITS2 rRNA gene sequence 1,030bp
(GeneBank accession number: KF451928)2} 97%]
AEAdS B oW, Parorchis sp.2] 28S rRNA
gene, partial sequence 1,238bp (KF451929)9} P.
acanthus®] 28S tRNA gene, partial
1,165bp (KT956949)¢l141 99%°] “&/d& HlTh
HEA mt COI gene?] DNA $7] A EL 79
GeneBank®l| &% o] 3l
COI gene DNA 97| A A3} tfiito] Ax|eHA|
kYo ™, Acanthoparyphium sp.2] mt COI gene,
partial sequence 480bp (KM880010)2} 79%°]
FE5/S XS thdata not shown). Parorchis sp.2}
2 Philophthalmidae@}oll  &3k<=  Philophthalmus
sp. DBK-2009 COI gene, partial sequence 706bp
(GQ868101)2}  Philophthalmus sp. 2016-2 voucher

sequence

Parorchis sp.2] mt

3LF-2699 COI partial 933bp
(KX672821)°] 7] ALES v wsl| L, 84.68%2

gene, sequence

e AEAdsS HRlth 2 AFeA A%
Parorchis  sp.2] mt COI sequencet:= 77H%Ho]

GeneBankell T5%Ho] QoA Adsido] *& 7}
s7d0] dtkal Abs Hr)

AHgAdo] A U2 ITS1-5.8S-ITS2 rRNA gene
7} 28S rRNA gene?] F42F #4] AiE Ev=

Asr =48 AABI e Parorchis sp.9F 31
A AP 4% 2AsHA Lhetth(Fig. 4))

Aol BAE 5% #F AR F44
FABAZE 7P Ae® el Parorchis sp.
9} P. acanthus (Nicoll, 1907)= Philophthalmidae
shol L, ol
(Gilardoni 2011),
Philophthalmus 2013),
(Peng-Ru, 1981), Oswaldotrema (Muniz-Pereira et
al., 20007} &3teh o] & fHA fABAT} 7}
& 7P A dEhd
FANE ot @ e ~E#H YL oke] Adelaide

Parorchis Parorchis

et al., Cloacitrema,

(Schuster, Ficedularia

&% Parorchis spt T=

gjet7tell AAstE HEFoA HAET FUT
57 (Littorinidae)7} Al 1 F3F 72 4 A 9l
tHO Dwyer et al., 2014, 2015). & SF2= &

W) A} F(Shorebird) 7} <] A

8l © ™ (Dronen and
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[Fig. 3] The trematodes parasites used a microscope
x 50 magnification. (a) Stage of cercaria.
(b) Stage of redia. (c) Stage of old redia.
Abbreviations: G - germ cell, OS - oral
sucker, Ph - pharynx, SI -
intestine, VS — ventral sucker.

saccular

Blend, 2008; Morton and Joseph, 2018), =W}

% %29} (Scolopacidae)°ll 43t &% Q(Calidris

EZR(trematodes)ofl &5t E11

ruficollis)?t 21 7] ¥ (Laridae)®] LF Larus <
Eate AlEelA ASol AT Yamaguti et
al., 1971; Fischthal et al., 1973). EWAlF+= =

el 9l Asef aietrtelA 7 ol Y=
%% % 3hto]m(Oh et al, 2002; Hong, 2005),
FopAlop F2e] FE=aet Al wid 36%9]
AR HAES S AAA orE skt
(Battley et al.,2004). 1#] P2, ety @ Az
A A oA B Ao YAst= A
3tS oAl X Parorchis sp.ol A2 E ¥ o] T
2 % sk AztEd AT, B

& Ao R sEuFels EA
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#How HoE F £ b @
g9 B3k Parorchis % %9
DNA §7] Aol s FHBE= Parorchis sp.7t
167§(7 for mt COI, 3 for ITSI1-5.8S-ITS2 rRNA
and 6 for 28S rRNA), P. acanthus® 3t 73174
K= 170(1 for 288 rRNA)FFC.Z DNA 97 A4
< "Rt FF 0}7] of &= GeneBank (NCBI)
of TAE U= Fd AR7F FFeiqlh wet
1’ l:r'..x]./Kggb‘l-X‘] o7 E_ Oi?—oﬂ}q Hlﬁ% _g_%’:
9] F(species) T/ 3t
71e1i= GeneBank®ll S AE o] U= P acanthus
28S rRNA gene, partial sequence 1,165bpT+HC %=
of#gol A7 wiimel, 7% Astse] ¥

aselA HdE FERe 7P ke @s ¢
oFSATh & ATel|A doj
W Az 224 dlo]El(mt COI, ITS1-5.8S-ITS2
and 28S rRNA):= 25 Parorchis sp.& 573317
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UElS - 245 - At - 48 - 22 - x0|dY - F[6lS - PS5 - SEAL
a. 285 100 — JQ246434 Philophthalmus gralli
9 4|_— KX672819 Philophthalmus sp.
| KT956948 Cloacitrema michiganensis
100 _99|: AY 222248 Cloacitrema narrabeenensis Phllophthaim idae
— KP903407 Parorchis sp.

100 _l: LC438643 Parorchis sp. 4umm
65 KT956949 Parorchis acanthus

100 JQ425592 Petasiger islandicus
9 { JN993269 Drepanocephalusspathans | Echinostomatidae
AY 222246 Echinostoma revolutum
90 ——— EU025872 Fascioloides magna

m_— AY222245 Fasciola gigantica Fasciolidae
1001 AY222244 Fasciola hepatica

AY222249 Cyclocoelummutabile 1| Cyclocoelidae

T —
0.02
b. ITS1-5.85-1TS2 e AY245709 Petasiger phalacrocoracis
100 —|_— KM973000 Paryphostomum radiatum
% L KM972995 Petasigersp. Echinostomatidae

KP009616 Euparyphium capitaneum

% E'— KP053261 Drepanocephalus sp.

KF543340 Fasciola gigantica

100 |KX198630 Fasciola hepatica Fasciolidae
99 'KF543341 Fasciola sp.

100 I: LC438937 Parorchissp. 4umm
KF451928 Parorchis sp.
100 I: JX121231 Philophthalmus gralli
100 KX672816 Philophthalmus sp.

KT989664 Echinochasmus sp. 1 Echinochasmidae

Philophthaimidae

0,02

[Fig. 4] Phylogenetic relatedness of trematodes identified from Rapana venosa based on the 28S rRNA and
ITS1-5.8S-ITS2 sequences. Scale bars indicate a number of substitutions per site.
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