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Prevalence and Detection of Perkinsus sp. infection
in the Manila clams, Ruditapes philippinarum
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Hemacolor stain, histopathological observation and FTM incubation assay were applied to detect Perkin-
sus sp. infection in Manila clams (Ruditapes philippinarum) taken from culture beds at Tean and Gochang
from March 2002 to August 2003. The prevalency was 100% in the clams from Gochang and 20~70% from
Tean. Of the three methods, histopathological observation was the most effective to detect the infection.
And the parasites was most abundant in gills.

When PCR assay was applied to detect Perkinsus sp. for four species of Mollusc such as manila clam,
surf clam (Mactra veneriformis), oyster (Crassostrea gigas) and Thomas' rapa whelk (Rapana venosa)
taken from Tean and Gochang from April to July 2004, the parasites were detected from all the species at
the infection rates of 95%, 62%, 46.9% and 10% in that order. The infection rate was much higher in the
species burrowing in the bottom sediments than those attaching on the tidal rock. The results suggest that

Perkinsus sp. may affect almost all the molluscs inhabiting western coastal areas of Korea.

Key words : Ruditapes philippinarum, Perkinsus sp. PCR

HYEF2 Perkinsus sp.o= ©|W|HFo] #HARe}
HE AAZ 7R L 9= AL=E du8d 9o

o, T2FZ5 259 (Azevedo, 1989, Figueras
et al., 1992, 1996; Sagrista ef al., 1995, 1996; Ciga-
mia ef al., 1997), €& (Hamaguchi ef al., 1998)°]]
¥ 3= v =RF (Ruditapetis decussatus, R.
philippinarum)®t 557 Z9] HAMEICE H
2HF 90t; (Anderew, 1996; Burreson and
Ronone Calvo, 1996; Sontat, 1996). -2 L&hol] A
2 EY Qe vl Manila clamel M &
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Perkinsus sp.7} 7+ 5101 Az A I A
oz}, Aol we} SOk WA HAkE 2
2907 FHHT %lﬁ} (Choi and Park, 1997,
Choi et al., 1998, Park et al., 1999).
Perkinsus sp.2] TS5 18] #1g whge
Fae WelzAsrs whEs} Ray's fluid
thioglycolate medium (FTM)ol] 2 H-E oAl
Al ksl Hbye] 2 A= 9lth (Chagot ef
al., 1987; Navas et al., 1992, Rordiguez and Navas,
1995). ZLefit o] g WHH 2 AJ7he] @ol 4R



g W ol Ao A Aol 7R
ol BEAEESSA 712 AHE-3 Polymerase
chain reaction® (PCR¥)o| 7d=lo] 712l &
Qlel ARE-HI Y Utk (Marsh er al., 1995; Ham-
aguchi et al., 1998).
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Fig. 1. Map showing two sampling stations (St. A in Taean
and St. B in Gochang),
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DNAT DNA thermal cycler (GeneAmp PCR
System 9700, PE Applied Biosystems, USA)E ©|
£3lo] ZEA|F ) = Tag DNA polymerase 1 U,
dNTPs 250 uM, Tris-HCI, pH 9.0 10 mM, KC1 40
mM, MgCl: 1.5 mM#} dye’} £%2 PCR Pre-
Mix (AccuPower, Bioneer, Korea)ol] primer pair 1
ul, DW 16 ud, DNA template 1 w0& H7}sle] &
ek ohe Zz14A4 DNAE $ZAIZTH PCR
Z7-€ initial denaturation (94 ‘C, 5min), denatura-
tion (94 C, 30sec), annealing (54 C, 45sec)3
extension (72 ‘C, 45sec) 2 final extension (72 C,
Smin)®] ZASE 25 cycles HH3I AT SEH
DNA 18 ud-& TAE electrophoresis buffer (40 mM
Tris, 20 mM acetate, 2 mM EDTA)9 &322
1.5% agaros gel “3oIA F 719538k 2pe]A g
= glo M HEF FASHTH

PCR 4H22| RIS &2l

A719 53] Fglg PCR A& g
FE-8 agarose gelol| A ZAE A3l Zehlof
QIAquick Gel Extraction kit (Qiagen, USA)=Z.
PCR AHE-2 AA 319tk A ¥ DNAE pGEM-
T easy vector (Promega, pGEM-T easy vector sys-
tem, USA)| ligase buffer 5 uf, pGEM-T easy vec-
tor 1 uf, PCRAHE 2 ul, T4 DNA ligase 1 uf,
Deionaized water 1 ul8 E33te] 4ol A ]
o] 4913+t PCR productE 3H3-3F plasmid &
JM109 (Takara, Japan) competent cell®ll heat
shock ¥ O 2 transformation3}d 2% (w/iv) X-
gal 40 ul, 20% (wfv) IPTG solution 7 uf, ampicillin
50 wb/m¢e] X3 LB agar plaeo] E%st 37
Cella 187417 Hlk3t & PCR 4AH& #dA7t
Add 94 FJHg Mgt o] J&EE 50
W/l Ampicillin (Sigma, USA)°] ¥719) LB
brotholl 4] & v gst & P Eejete F2g
NPFOZRE plasmid DNAE EcoRICE &
3ted inserted DNA®] f-%-8 371& E213H3
ch, ¥ 3 plasmids Sanger et al. (1977)¢] 9
% HIIAEE wA UL, automatic

sequencer (ABI 377, USA)E AME-3t] T7 univer-
sal primer$} Sp6 universal primer2 H71ME-&
Ak #4838 971 ¥€2 GeneBank 2
Blast 742 53t olv] 558 fdA2| g7
MEF v stk

BAITAL

20043 49FE 7E7A et 23 A Ho
Al v E, 55, & 2 JEILGY ot
v|E H#3 ok DNAS $&3td PCRECE
ZAFsl T PCRE o}71m| o 4] ACCUPREP kit
(Bioneer Co)Z el we} DNAE FZ3F o
+ DNA thermal cycler (GeneAmp PCR System
9700, PE Applicd Biosystems, USA)ol ZZ A7)
F 171955l A A2 seljA HEE &
A3k
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BER1E}E (R. philippinarum)<- ¢t A& A
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A7IEoA Fo] AlFE o)z A&H AP
Z718 veRiSiey 90 dth o} F A48k e]
ofzel WA 02 Qlste 1 Aikeke]l 543 7
2313 Q= Aok 5 JEH 15487 o
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o2 Il FAlgt Ao7 HHT i)

S A7 vk ke A2 2001 124
20022 39,649,849, 19,2003 1€ 3€ 6
4 R oY AR 722 Table 1. of] TAE
AHE eigte] zk2t 70°C,11.0°C, 250 °C, 280
C,1057C,55C,135C,250C,27.0 C °I}
om, ¥ AHF9 F#LL 717 54°C, 150 C,
240°C,26.0°C,88°C, 1.6 C,6.5°C,22.0°C, 250
C o3tk &H ZAP)ZEY) njEE el 2o
z+z} 1,027, 1.026, 1.022, 1.009, 1.257, 1.026,
1,025, 1.026, 1.008 ©|loH, 3 XL z}z}t
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Table 1. Water temperature, salinity and shell size of the clams in two culuring beds for Manila clams

Locations
Date Taean Gochang
WT(C) Salinity Shell size (mm) WT(C) Salinity Shell size (mm)
Dec. 2001 7.0 1.027 20.50+3.14 54 1.025 31.34+3.36
Mar, 2002 1.0 1.026 27.30+2.86 150 1.024 32254367
Jun. 250 1.022 28394229 24.0 1.028 33.87+3.84
Aug. 28.0 1.009 2827+2.62 26.0 1.017 34584325
Nowv. 10.5 1.257 28954+2.50 8.8 1.025 3587x3.16
Jan. 2003 5.5 1.026 29394290 16 1.026 30.34+2.85
Mar. 13.5 1.025 30.57+£2.18 6.5 1.026 34.59+3.11
Jun. 25.0 1.026 31374202 220 1.020 3324+ 161
Sep. 27.0 1.008 32244247 250 1018 33.89+2.01
1.025, 1.024, 1.028, 1.017, 1.025, 1.026, 1.026,
30 30
1.020, 1.018 1At} 2001 1293 2002 3%, —
69, 8%, 19,2003 19,39, 69 2 0¥ ot N -
A o] 2473 zhzt 26.59+3.14 mm, 27.30+2.86 ) A it ol
\ 15
mm, 28.39+2.29 mn, 28.27 +2.62 mn, 28.95+2.50 "
mn, 20.39+2.90 mn, 30.57+2.18 mm, 31.3742.02 /4 \ -
& 5 7 3: ‘\\ 5 %
o (A I_'II | B
% 30 30 g
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Fig. 3. Seasonal prevalence (%) of Perkinsus sp. in the
organ stamps of the clams (n=30) stained with hemacolor
Fig. 2. Trophozoites of Perkinsus sp. stained with hemacol- solution. Clams were taken from the culturing beds in
or showing a eccentric nucleus and a characteristic large Taean (upper) and Gochang (lower) from Nov. 2002 to
vacuole in the cytoplasm. X 400. Sep. 2003.
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mn Z# 3 32244247 mn o]tk AR YL
20013 1293 20023 39, 69, 84, 114, 2003
A 14,3, 69 ¥ o9 AR 4L 4
7} 31.3423.36 mm, 32.25+3.67 mn, 33.87+3.84
mm, 34.58+3.25 mm, 35.87+3.16 mm, 30.34+2.85
mm, 34.59+3.11 mn, 33.24+1.61 mn “LZ] 3 33.89
2.0t mE 27 A Fe] o] F Uk
WA e Perkinsus sp. &S HE37] A%
SUE o Hemacolor @24 2%} o}7}o),
9 sk W oHzk2elA 1Y FET e
2 AR U AT FAFAT (Fig 2).
22 7HEES B i G oprta], o F
=t g oA &0 FUN, I AR of
7, & 2 Ao A EA4 UERsEE obrir]
= 2AY A% 2 A9EE 24ck 9
H EES JEEdT 2 A ¥
o] FFaEtrl A

A AAE 5 JEs Aol UARE ZhE76e
Ago] &ol3x] &71 wFel (Choi er al. 1998),
FIM ool Helz4sha ZAel vls) &
S0 SEAAN AEFFe 2= {88 WY
olg} Al Et}

W2 ZHALNA Perkinsus sp.2] B

O

Fig. 4. Trophozoites of Perkinsus sp. in the mantle of the
Manila clam detected with the conventional histopathologi-
cal method. Note some trophozoites with a large eccentric
vacuoles in the connective tissue. H-E, x 400.

Az op7im, &, T A4Sk 9 RALA
BF HdEHdew, 7 e 4% 23|
I ~12 cells®] trophozoites7} ol 2343} F-H
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HYAE o F AU (Fig. 4). AGE Hd&
S B ek X9 2002 Yl ME2oE A
Z57] NESA 1€l HAY 28 o A
A gastz] AEEEARE olgd 3€97Y o
Al AdwaEt7] A&sgich % A9E 20029
T AE 2 9l AAlglel 3 100% A
Z5T 4 A7dE HA gk (9 AL
270 ol7imel AgHdAY HEE] F
UAT Azl T oMo AZEEE ¥
b 2 AHE optvl, oF T 3 4wk
A8 AEgol w2 ZAelIUnt (Fig. 5).
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Fig. 5. Seasonal prevalence (%) of Perkinsus sp. in the tis-
sues of clams (n=10) detected with the conventional
histopathological method. The same clams were used in
Fig. 4. Upper, Taean: lower, Gochag.
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= ZAEE WECEE 7Y B Wye
E Aok =3 M9 o] vjuE w2 Bt
1998 vix]gt =AUE FdA] FaEe] ZH3)

FTE JUAUAT, FHE0] =2 I AHA
= A9l EE Z1FolM Hs3Al HEHA
Hamaguchi et al. (1998)2 A3 7498 el =
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#3g Hreky 2vstgu

245 Azl FTMel wdet o 29
< Gojmay FA, AN EE a0 g g4

= 989 ZA hypnospore’t LAE )0 ol
(Fig. 6), 2 A Kol A 2|33 vkx|g 10 WA <) 4
H g 2 PEES Fig 79 UERAE. 7|
A AZ2E&2 A9AHL2ZE I3 AHo] H|
¢k A el vla) B Fgton RepEE = 9%
2}, ob7tu], Hl Lol A2 HEEo] TS, I
FolA of7inl o] HEgol Y EuTh = AH
HEE B A ge| 395 H ZE&e] wolAA
Ag27]e RolA &= S BAAT 2 A
AeliAeE A5 100% FAEH e A2 Y
EbstTh

Rodriguez and Navas (1995)= #geo] &el=d
TRAN A Y=, obrtr] 2 G2 E FTM 9
vider A HYZE 69%, o= 90%, 1
9] 2L 95%7T FANEE Ve ACE T8l

ox XA

Fig. 6. Hypnospores of Perkinsus sp. after incubation of
Manila clam mantle in Ray's fluid thioglycolate medium
(RFTM). The spores are stained large dark blue cells with
Lugol's iodine. x 400.
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Fig. 7. Seasonal prevalence (%) of Perkinsus sp. in the
clams (n=10) tissues from Taean (Upper) and Gochang
(fower). The organs of ten clams from each location were
dissected out and the prevalence was determined by stan-
dard Ray's FTM assay.
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Fig. 8. Seasonal prevalence (%) of Perkinsus sp. in the
clams from Taean and Gochang from Dec. 2001 to Sep.
2003.
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Fig. 9. Detection of Perkinsus sp. in clam by PCR amplica-
tion. The specimens were taken from the costal area of
Taean and Gochang. 1, surf clam (Mectra veneriformis), 2,
Manila clam (Ruditapes philippinarumy); 3, Oyster (Cras-
sostrea gigas)y, 4, Thomas's rapa whelk (Rapana venosa),
M, size marker; NC, negative control; PC, positive control.
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atgctgagttttgetgeaccccaactttgegeacttggcgaagttgact tgcaggegagg 376

gtaasagatgctatggttggttgoggacca 390

gtaaaagatgetatggttggttgoggacea 406

Feg. 10. Partial sequence of Perkinsus atlanticus 55 tibosomal RNA. The sequence of isolated parasite by this study are same
with the sequence of Perkinsus atlanticus 58 ribosomal RNA in Genebank (Accession number AF140295).
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H-E PK5S primerS ©]£-3F PCR 23} 379bp<]
Aol Yol (Fig. 9). A& PCR A2 ¢
71ME FANA = PKSS primerd] &3 AHE2
GeneBank®l| 55%¥ Acession number AF140295
2 Perkinsus atlanticus 2] 5S ribosomal RNA gene
I 100% “&53-& YR AT (Fig. 10).
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Fig. 11. Incidence (%) of Perkinsus sp. detected by PCR
amplification, The specimens were taken from the coastal
area of Taean (upper) and Gochang (lower). Twenty indi-
viduals were used each trial.
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