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ABSTRACT

In the tidal flat oyster rack culture introduced in 2010, we investigated the parasitic infection from November 2015
to June 2017. The water temperature and salinity were ranged from 7.32°C to 27.18°C and from 27.6 psu to 32.7
psu, respectively. From the two serial growth experiments, commercial market sized oysters can be achieved
within 18 months, one size group from the 2015 population with 88.67 + 7.52 mm in shell length, 79.74 + 13.33 g in
total weight in August 2016 and, and the another from the 2016 population with 93.77 + 12.11 mm in shell length,
78.99 £ 20.84 g in total weight in June 2017, respectively. Sex ratio represented at 1:1 ratio being closed to mature
season but some intersex oysters were observed in immature period. Parasitic infection was ranged from 26 to
100% in prevalence and from 1.6 to 4.0 in intensity, which being associated with water temperature and gonad
development index. Using the PNA clamping PCR, the parasite was identified as Apicomplexa which including
Perkinsiosis pathogen in manila clam. There is no evidence which Apicomplexa can negatively affect cultural
performance of oyster but more elaborated studies are necessary to maintain the sustainability of the rack oyster

culture in Wando coast, Korea.
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Fig. 1. Sampling site for oyster, Crassostrea gigas, reared at
tidal flat rack culture on the Coast of Wando Island,
Korea.
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FAel iz of 1-2217F =34l 0] 60-70 cm Al
AES ARt kAR 9 110 emA = el A4Sk
(Han and Cho, 2013). 42 t&= $4547] (Horiaba
U-52G, Tokyo, Japan) & ©|-$3}5x, AFH 3 =2 23 2+
, ATE 2 5% SA%L, &
dow 1AAA sebd 2ot 6 pm AHOR WA
I, Harris' HE 94 & AA3ScE (BX53, Olympus,
Tokyo, Japan). Zr A= A3 Z7HS 7|Ho 7 24
5719 A% A Selol=F ARSIt 7 ER Al A
A4 A4 (Gonad development index, GI), A3y
A]4* (Digestive gland atrophy, DGA) (Kang et al.,
2010), 7145 2l 2 AQAE ChAIFA0h & A8t
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71859 4= flsted 23 24 0.5 g& FEIH
AccuP]rep{E Genomic DNA Extraction kit (Bioneer,
Deajeon, Korea) & ©]&-3le] ol we} gDNAE F=3}
o] AsIsitt. PNA clamping PCRE 18S universal
primer set (UnivF-15: 5-CTG CCA GTA GTC ATA
TGC-3; UnivR-1765: 5-ACC TTG TTA CGA CTT
TAC-3)3} PNA probe (5-Lys-GCT AAA CGC CAC TTG
TCC CTC T-3) & ¢]43l911, PCR w42 1X PCR
buffer, OptimazeTM (Transgenomic, Omaha, USA) 1U,
0.5 M =Zzlo]m# 05 M PNA, DNA template
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Fig. 2. Monthly variation of water temperature and salinity of
seawater at cultural farm in Wando coast, Korea.
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(Applied Bioscience, Foster City, CA) & ©]&3}o] 95T
A 4% % 94T (30 sec) — 78.1T (30sec) — 50.1C (30
sec) — 72T (60 sec) & 253] HHE3}G T, o]F 72ToA 5
27 vk-e A7t} F8]% PCR amplicon< 2% agarose gel
o] 100VellA 1A17F5eF A 71945 3}k 500 bp alel] 9l
= W=E A3}l TOPclonerTM TA Kit (Enzynomics,
Deajeon, Korea) & ©|&3}l] pDNAE A|x3}%t}. pDNA
+= Plasmid Mini-prep kit (Elpisbio, Deajeon, Korea) &
o] g3le] ¥ AA 3lgi1, AAE pDNAE DNA analyzer
(Applied biosystems, ABI3730XL) & %3 97|49 #4
% (Cosmogentech, Deajeon, Korea), GenebankoiA
Blast 7% &3l $45 A8

g 7T AR 2 9 ST A4 AuAE o
o}xr 7] ¢J3le] Sigmaplot (Ver 13, Systat Software, Inc.)

< 9]83}o] Pearson Correlation analysisE A1A|3}gic}.
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Fig. 3. Monthly variation of shell height (A), total weight (B), meat weight (C) and condition index (D) for the
oysters, Crassostrea gigas, reared at tidal rack culture in Wando Coast.
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g, S5 11.98 £ 4.77 g2 2 AA3G el vkx 24 (CI)
T 6.8-15.12] W]ellA Atgtr]of] o]F oAl E AdgE B
o} (Fig. 3). 589 Adel JAgh 22 SFAFolA Fof A
Akste] palrlo g syl Ao glAlg Zlow
TR ¥ oF 1d e/ ool AEZ17HA AT Tt
A& A&kt (Han and Cho, 2013). &8 kw3
= AR 2 20T o]27] Al 695H Y] Al
23t 2yl o] sakge] ¥ & Ao7 Yehtr® (Cho et
al., 2013), JAA7IE At AFA HAbL A7) A
ol 5ol & 7 =F l%“%‘ 287} Qi
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°H°ﬂh Aupzt 119 2 AE & 5
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L RS gl —’F A} (Fig 44). = 270 6H°*°1W
FRE= 2o Ak Fz 79 oA glon, 797A]
A2 A S} 23] Zrbskrl 1096 HAAE 3l
o]% AA3] FEEE Ao el (Fig 4B). Lee et al.
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o2 RuE3 9t} (Helen et al., 2003; Andrew et al.,
2010).
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e 2gloh (Fig 4C). 2] kel A o9 <Ak
712 dlA 7S Al9)slils 200 mgC/m?/day ©]3}
2 Ak} vgt BAE Ale Aex: dEA ARk
(Jeong and Cho, 2018), =7tdle] AMA Z}aE 52| A
Frell o3l Ho7kgAd2 AdjA e w2 HoR Rusu
Qlomz (Cho et al., 2013; An et al., 2017), ©] 3]
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Fig. 4. Monthly variation of sex ratio (A), gonad development index (B), digestive gland atrophy (C), and
prevalence and intensity of parasitic infection (D) for the oysters reared at tidal flat rack culture in Wando

Coast.
g A, FAHE, AEHA 5 oekat e qle] o3
< 5 ek AR 2l AFelAE 5T SR glo] Sete A
Flgla, 7 MR felul @ AolE wolA] gl

e

3T AN
olgh sfelg wo|A= eekA|nt (Fig. 4D), 42 (P = 0.012)
I} A 25 EAS (GSL, P = 0.050) 2 A7 vebst
t}. Audemard et al. (2006) = Chesapeake Bay©l|4 A]2]
8= F9| Perkinsus marinus 739955 AR, 20029
ol 20-100% % Hbd, 2003l 26% ©]3ke] v 74
He s Hole i dAg shRS YA otk A A
wkl| A 9kAl F  (Crassostrea gigas) £ Mareilloides
chungmuensis®] 72 A=) o|F AL 5 A S718)
= 7108 R399 A (Thao et al., 2003), o]+ %7] 74
= 7T 27)7) ol Barsn| A o g = A] o] wiE
o7 <A ¢} (dtoh et al, 2002). o|3 Fir| P
7 Ho)&ES T3 A A FEER Ho 7k
A3 Ao 9, &, 7% e 2 FEED o TN =

2 AHHAE AY= Aoz #=} (Jeong et al., 2005).
E3 AspldA| o} S ARAAlE BolA| g AL Yol
7Rl wet AEAE H7] Boks F AldelA AESEARE
7] wlgel Fean| Ao g o] 7psEkA] 7] wiEo
ghdslch, Zdnl=rt vokd o534 AE dieE PCR
ez A3 A} oF 93%71 #dE Aoz vehd, Ttoh et
al. (2002) 2 A7ZAF} e} Ux)8}git} (unpublished yet).

Fig. 5. Histological observation of Apicomplexan protozoan
(A) and gel electrophoresis of clamping PCR reaction
with PNA blocking probe (B): s: PNA clamping PCR, p:
conventional PCR with 18S universal primer set.
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Table 1. Analysis of Pearson correlation coefficient between parasitic prevalence and other factors for the oyster,

Crassostrea gigas, reared at Wando coast (n = 15)

Ttem Temperature Salinity GSI DGA Intensity
Prevalence -0.632 0.211 -0.513 -0.302 0.670
P = 0.012 P = 0.450 P = 0.050 P =0.275 P = 0.006
7152 A4S 9] AAg PNA clamping PCRS 53] A A

FE3t 571 bpe PCR amplicone AHAYE] Fa}5F-9]
HEIAZE  (Apicomplexa) 23 YEPitl o] ZF&
spindle e Zo]= 86+ 0.5 tm, F2 25+ 0.3 ¢m
o] @3lx, HFRE= T eosinophilic granulocyter 73 =
T o® d¥A glom, o|uisFe] Al s FEA

= ofA uke#]#] gskt} (Nakayama et al., 1998).
BEAFEL Perkinsus 2 T ERTORE whAE
SollME oln| f-Elve} E ofrol Aol de FHlH o=
o221 9lc} (Cho and Park, 2010). o}&7FA] S 2ol A
Perkinsus®] 7Hlel ofgt ®u& gl giekA e f5e4
Ao ZollA frakgt 223HA o] B uE Axolrt (Jun
et al., 2011). i} npa] efalo] Aeisl= =9 AHE
a3 B egne] =91 sjgelA FE3] ARENE

gkrsfjodel qialgt MEFEe] 7|AF AA5EE =AY
ste] 20159 11€34E 20179 69714 =A3A AxE
AABRT) o] 7|75t & 7.32-27.18T, HE-2 27.6-
32.7 psu®] LA 7 W] §AE F =2 oF 184Y
ojlell A% 80 g0 AEZ717HA A% 71s3ksic). gk Adn)
= "As7E R vlgo] Ea 1hE ZMAITE YA
ok, Asrlddle ezt 116l sk Asbgeld &
2 ¥IAFL HEIAFE (Apicomplex) 27 FALE T,
= 26-100%2) M9, FA7AEE 1.6-4.0 A4
oF  wWlwA EA gAML, o] ERTOl= wiAEe
Perkinsus 5°| L3¢5 A& sy B Adg A&
3l kAol mAl kel Hjs) SR AEE F3l o)Al =4
= =o|7] $I8

[
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