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Currant Status of Detection of Aquatic Animal Pathogens in Cultured Juveniles
for Stock Enhancement from 2009 to 2012

Mi Young Cho', Kyoung Mi Won", Hyun-Ja Han™, Hyeun Jeong Kim, Bo-Young Jee, Seok-Ryel Kim, Soon Jeong
Lee, Jin Woo Kim™, Myoung Ae Park

Aquatic life disease control division, National Fisheries Research and
Development Institute, Busan 619-902, Korea
"Southwest Sea Fisheries Research Institute, National Fisheries Research and
Development Institute, Yeosu 556-823, Korea
**Pathology division, National Fisheries Research and Development Institute, Busan 619-902, Korea

Hatchery-reared seeds provides a key source of animal protein for human consumption and restocking for fishery
management. For stock enhancement program, we have inspected the hatchery-reared seeds of 33 species in 2009,
44 species in 2010, 43 species in 2011 and 46 species in 2012 for legally designated diseases. Results showed that
abalone was the most abundant in the marine species group and then sea cucumber, olive flounder, rockfish and
swimming crab were followed. Crucian carp was the most abundant and then mandarin fish, Korean bullhead,
melanian snail and Chinese mitten crab were followed in the freshwater species group. The number of inspection
for black sea bream, rock bream, scorpionfish, black scraper, and eel has continuously decreased for four years. The
inspection for flathead mullet has been carried out only in 2009. The total number of inspection cases for eight
pathogens in this study were 8,476 and disqualification cases were 56 (0.67%) by detection of aquatic animals

pathogens such as koi herpesvirus, white spot syndrome virus, red sea bream iridovirus or viral haemorrhagic
septicemia virus.

Key words - Hatchery-reared seed, stock enhancement, legally designated disease, Inspection
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Table 1. Oligonucleotide primers and conditions used in PCR amplification in this study

Primers Primers sequences Pr(%%l;m PCR condition
Forward  5-TCTTGGAGCCAAATAGCTCARRTC-3'
First 714
Reverse S-AGATGGTATGGACCCCAATACATHACNCAY-3' T (eN08 T (1185 T 1V T 1N )
e 957C(5-95°C (1 )§28(110)72 C(1'):35cycles
Forward  5-TCTTGGAGCCAAATAGCTCARRTC-3' (10)
Nested 606
Reverse  S-CTGGGGTTTCCNCCTCAAAGYTGY-3'
L Fonvad 5-GGGTTACCTGTACGAG-3' w 94T (5795 C(155C(172°C(1)4cyeles-
Reverse 5'.CACCCAGTAGATTATGC-3' 72C(10Y
KHV
Soh Forward S-GACACCACATCTGCAAGGAG3 sy 94C-94C (30763 C30772°C 30" 40cycles-
Reverse 5-GACACATGTTACAATGGTCGC-3' 72C(7)
Forward 5-.CTCAAACACTCTGGCTCATC-3'
RSIVI 570
. Reverse 5-GCACCAACACATCTCCTATC-3 04T (5)-94°C 3038 C(1)72°C(1):30cycles-
Forward 5-CGGGGGCAATGACGACTACA-3' 12C(5)
RSIV4 568
Reverse 5.CCGCCTGTGCCTTTTTCTGGA-3
Forward 5.GGGGACCCCAGACTGT-3 94°C(2)-94°C(30")52 C (30")68C (1) 35cycles-
VHSV W 811 R C(7
Reverse SLTCTCTGTCACCTTGATCC-3' (7
Forward 5'-CGTGTCAGTCATGTGTCGCT-3' . 95 °C (2')-950(: (40::)50°C (40n)72 °C (40”);25CyC1€S-
Reverse 5-CGAGTCAACACGGGTGAAGA-3' 12C(5)
PNV Forward 5'-TCACGGAAATACGACATCCA-3' 597 95 °C (3')-950(: (30")550(:(1')72 °C(1');35cycles-
Reverse S-TGTTGGAATTGACTGGGTGA-3' 72°C(7)
85 Forward 5"-CCGCTTTGTTTGGATCCC-3' . 95°C(4)-95°C(1,55°C (11,65 C (3):40cycles-
750 Reverse 5'-ACATCAGGCCTTCTAATGATG-3' 65 (5"
PM
70F Forward  5-CCTTTGYTWGAGWGTTGCCAGATG-3' w 95°C(4)-94°C(1,57°C (1,65 C (3):40cycles-
600R Reverse  5'-CGAGTTTGCGAGTACCTGKAGAG-3 65C(10)
. 9992 Forward 5-AAGTAGACAGCCGCGCTT-3' L SIS0 I0CS) ey
9195 Reverse S-TCAATGAGAGCTTGGTCC-3' 60C(10)
Forward  5-ACTACTAACTTCAGCCTATCTAG-3
First 1447
o Reverse  5-TAATGCGGGTGTAATGTTCTTACGA-3' 94°C(4)-55C(1)72C (2 Loyele-
Forward 5.GTAACTGCCCCTTCCATCTCCA-3' 94 C(1)35 C(1)72°C(2):39eycles-72C(S")
Nested 941
Reverse 5-TACGGCAGCTGCTGCACCTTGT-3'

D SVCV, spring viraemia of carp virus; KHV, koi herpesvirus; RSIV, Red seabream iridovirus; VNNV, viral nervous necrosis
virus; VHSV, viral hemorrhagic septicaemia virus; IPN, infectious pancreatic necrosis virus; PM, Perkinsus marinus; TSV,
Taura syndrome virus; WSSV, white spot syndrome virus.
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Table 2. Best organs and tissues used in PCR analysis in this study

Pathogens Size Organ and tissue
VHSVY any size spleen, anterior kidney, either heart or encephalon
RSIV ” spleen, kidney
VNNV ” encephalon, spleen, kidney
IPNV ” spleen, kidney
SVCv ” spleen, kidney, gill, encephalon
KHV ” gill, spleen, kidney
EUS ” infected muscle tissue, edge of the ulcer
TS ” epithelium, haemolymph, pleopods
PM ” gills, mantles

juvenile, subadult

pleopods

postlatvae 11 upwards

tissue with removed heads

WSSV
small shrimp

whole

haemolymph

104l

1) VHSV, viral hemorrhagic septicaemia virus; RSIV, Red seabream iridovirus; VNNV, viral nervous necrosis virus; IPN, infectious
pancreatic necrosis virus; SVCV, spring viraemia of carp virus; KHV, koi herpesvirus; PM, Perkinsus marinus; WSSV, white

spot syndrome virus, TSV, Taura syndrome virus.

¢DNA+ SuperScript™II Reverse Transcriptase
(Invitrogen, USA)E ARg31o] 42°Col|A] 50571 WhS-
AlA A5 o1, Ex Taq (TaKaRa, Japan)S AR
stel Aol uel PCRS Sastelck 2t Alm
Fdizet FAddEE 97 vlaskth S5
PCR AME2 ethidium bromide (EtBr, Sigma, USA) %
7H8l 15 % agarose gelo] 717193t F Multlmage®
Il (Alphainnotech, USA)& PCR AHZQ] 2 gu=
2Rl5}ITt PCR A}f A= Gel SV kit (GeneAll,
Korea) & AHg-5to] AIg & Topo TA cloning®
(Invitrogen, USA)S ©]-85}9] cloning 3}%ic}. &7]A4]
o B2 Q5] GENETYX ver. 8.0 (SDC Software
Development, Japan)= AR5} 0.1, NCBIof|A] A

%= BLAST program 5= o|-838}0] AFsAS =

Astel 2% Anksigct

4 1

W& SAE R diE AA 8%

2009 58] 20129 7kA] W kg Tt
WA HAR= F 45163071 A =l om, sfrict
AR =02 UERIT (Table 3). A= F015
A E T 20104 (1,0803])0f] H]a) 20114 (1,1203])
o A} S5t tha S7IRE A0 R UEow, 2011
Wolli= AR o] RA =7 20129 1,2073]
i 71810 SR 200990 3370 58
2010 F0]1= 447 Z£, 2011 o)1= 437 2%, 2012
Wolli= 4670 F5oll et AR E AAIE I 2010
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Table 3. Inspection numbers of seed species for releasing from 2009 to 2012

. Year

Seed species 2009 2010 2011 2012 Total
1 flathead mullet 7 - - - 7
2 red sea bream 17 18 14 21 49
3 black sea bream 46 44 37 35 127
4 rock bream 34 27 26 25 87
5 olive flounder 78 59 69 69 206
6 starry flounder 14 9 12 18 35
7 marbled flounder 1 6 3 4 10
8 stone flounder - 1 6 16
9 brown croaker 3 2 3 2 8
10 sea perch 7 14 5 11 26
11 rockfish 46 47 52 48 145
12 black rock fish 31 38 19 21 88
13 oblong rockfish 8 8 12 9 28
14 scorpionfish 30 23 26 12 79
15 river puffer 5 8 8 17
16 thread-sail filefish 6 7 4 1 17
17 black scraper 12 9 3 29
18 Pacific cod 2 4 3 11
19 yellow croaker - - 10 3 10
20 kelp grouper - - 1 - 1
21 smooth lumpsucker - 11 7 9 18
22 greenling - 3
23 tiger puffer - 3 - - 3
24 yellow croaker - 1 - - 1
25 swimming crab 38 43 46 47 127
26 oriental shrimp 13 18 15 14 46
27 Kuruma shrimp 9 10 11 10 30
28 abalon 165 169 146 196 480
29 sea cucumber 102 110 135 169 347
30 butter clam - 5 3 3 8
31 sunray surf clam - 5 8 12 13
32 sakhalin surf clam - 5 4 2 9
33 cockle - 5 9 8 14
34 scallop - 1 1
35 Farrer.s scallop - 1 1
36 coloured abalon - 4 4 4 8
37 soft shell clam - - 2 2
38 horsehair crab - - - 2 2
39 Korean bullhead 50 43 49 50 147
40 Korean aucha perch 7 5 7 3 19
41 catfish 34 34 26 28 94
42 eel 69 52 47 21 168
43 crucian carp 79 85 81 91 164
44 common carp 30 32 27 33 62
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45 mandarin fish 31 44 52 59 186
46 sweet fish 14 15 10 15 54
47 soft-shelled turtle 6 7 11 10 34
48 melanian snail 49 37 47 48 181
49 Chinese mitten crab 38 32 32 35 137
50 ussurian bullhead 15 10 18 43
51 marsh clam - 1 1
52 Chinese muddy loach - - - 8 8
Total 1,080 1,120 1,109 1,207 4516
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Table 4. The numbers of positive cases in inspection for each pathogens for releasing from 2009 to 2012

Pathogens (No. of positive case / No. of inspection)

year VHSVY  RSIV. VNNV IPNV  SVCV  KHV ~ WSSV PM TSV Total

2009 0/415 6/384 0/346 0/343 0/193 9/109 4111 0/165 - 19/2,066
2010 1/391 6/395 0/339 0/331 0214 201117  3/124 0/194 - 30/2,105
2011 0/373 4/395 0/326 0/347 0/193 1/109 0/128 0/174 - 512,045

2012 0/342 0/393 0/278 0227 0224 0/115 2/435 0/224 0/22 212,262
Total  1/1,521 16/1,567 0/1,289  0/1,248  0/824  30/450  9/798 0/757 0/22 56/8,476

) VHSV, viral hemorrhagic septicaemia virus; RSIV, Red seabream iridovirus; VNNV, viral nervous necrosis virus; IPN, infectious
pancreatic necrosis virus; SVCV, spring viraemia of carp virus; KHV, koi herpesvirus; PM, Perkinsus marinus; WSSV, white
spot syndrome virus, TSV, Taura syndrome virus.

Table 5. The numbers of disqualification cases of seed species for releasing from 2009 to 2012

Pathogens Disqualification of seed species (No. of positive detection)
VHSVY olive flounder (1)
RSIV river puffer (2), mandarin fish (3), scorpionfish (5), rock bream (1), red sea bream (1), black rock
fish (1), olive flounder (2), Pacific cod (1)
KHV crucian carp (21), common carp (9)
WSSV Chinese mitten crab (2), swimming crab (2), butter clam (1), abalone (1), oriental shrimp (1), kuruma

shrimp (2)

) VHSV, viral hemorrhagic septicaemia virus; RSIV, Red sea bream iridovirus; KHV, koi herpesvirus; WSSV, white spot
syndrome virus.
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