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With the increasing fishing population, there is a growing demand for bait, leading to an expansion in
the use of baitfish. However, there is a concern that baitfish carrying diseases may introduce infections
into domestic water systems. In this study, various samples of baitfish, crustaceans, annelids, and mollusks
were analyzed for the presence of 21 diseases registered in the World Organization for Animal Health
(WOAH) Aquatic Animal Health Code. The disease analysis results revealed the detection of White spot

syndrome viruses (WSSV) and Acute hepatopancreatic necrosis disease (AHPND)

in certain shrimp

samples. WSSV and VpAHPND were detected 5 out of 10 analysis, with detection rates ranging from 3%
to 100%. The study also examined the detection rates of these diseases in case of positive reactions. To
assess the infectivity of WSSV, artificial infection experiments were conducted. The results of this research
can serve as foundational data for the establishment of preventive measures against diseases associated with

baitfish in aquaculture.
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1 Amphibians 2 Crustaceans 3 Fish 4 Molluscs
- Batrachochytrium - Acute hepatopancreatic necrosis - Epizootic hasmatopoietic necrasic - Abalone herpesvirus infection
dendrobatids infection disease - Epizootic ulcerative syndrome - Banamis exitiosa infection
= Batrachochytawm = Crayfish plague F- Gyradactdus salaris infection I - Banarm ostreae infection
satarmandrivorans infection « Necrotising hepatopancreatitis = Infectious salmon anaemia = Marteia refringens infectian
- Ranavirus infaction - infecticus hypodermal and - Salmanid alphavires infection - Perkinsirs marinps infection
haematapoietic necrosis |- Infectiaus hasmatepaitic necresis || - Perkinsus ofend infection
- Infectious myonecrosis - Kot herpesvirus infection  Neralaliolis canformensi nlection
= White tail disease - Red seabream indovirug
= Taura syndrame - Spring viraemia of carp
- White spat syndrome - Viral haemorrhagic septicaemia
- Yellow head virus genotype 1 - Tilapia lake virus disease

« Decaped irdescent virus 1

[Fig. 1] Excluding 3 amphibian disease, 2 fish diseases, and 6 echinoderm diseases, we analyzed 21
diseases listed in the Aquatic Health Code of the World Organization for Animal Health
(WOAH). The diseases highlighted in boxes were excluded.

Aut 7hsAdol H=2 w718 A Ee e A FEH ReE7HA] AAEE ddds, deRe A
HE sty Ao degrn s grste A9 AR el 2As n7] s AP AESH
Wodeeks midked =gol Haak Sl T o10zkElel] AAH Ak E g9l = A5ek
o AG 2AF B HE O vzl WA P71 UR(Fig 2]). AT BAEA ok e v
of T m71E MASGT AE d AHE QA FFE AAHE 9%t & etk

AASER 7] (World Organization for Animal WSAl n7]2E oF(gold, 15, dA, ¥
Health, WOAH)S  FAEEA oK Aquatic 1, BX), FZ4FAI-F, A), dAFELA),
Animal Health Code)ell 7A€ 3159 AWS 7]  SHFsEAALl S T80, 52 7=

TOFE sto] Hu v AW 2%, ¥E - ¥ & oF@Tso], ¥4, FoE, 89X, W), 17
Al Aol "ox= 7I8FA AW 5E, vl ®/ 3 ‘
AR FFY o] H2 gAF %jl% 30 27 IR AE F %%E ﬁﬂ% 3OUH~H A
=5 A9 #zF AW 10FAHPND, Cp, ¥
NHP, IHHN, IMN, WTD, TSV, WSSV, YHVI, 20-30 mg®] H%= pooling 6}0%} Mo}ob Al
DIV1), o] AX 9% (EHN, EUS, ISA, SAV, =9 7
KHD, RSIV, SVC, VHS, TiLVD) 181 dAEE Z A=
AW 2F(ABHY, WS) & ¥ 215< ARt kds] mA ok AdEelA sF-skeltt dlF +
z

N ofo ol

([Fig. 1]) A2 genomic DNA % total RNA F& 717
80T A2 WYsie] Bustqlt
(o) =] 1=
1.9 a4 2 Aol & 57
1. 30 22 A MEE AE A B =

2 168 rRNA & cytochrome
Ade] AFLE 178 FAIES 2023 59 ¢ oxidase subunit I (COl) #XAHE FA 0% sk
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[Fig. 2] The source of the samples used in the experiment was purchased a total of ten times nationwide.
The numbers within blank indicate the order in which samples were acquired..

Universal primers& AF3-3F0] oA & 714
A3 HEA O F Sanger sequencings 3l
o wiE VML AEE FRI H
National Biotechnology Information
(NCBI)°ll A

Search

for

A e

Center

Basic Local Alignment

Tool (BLAST)S] Hlo] g #o] ~
(https://blast.ncbi.nlm.nih.gov/Blast.cgi)oll A sh=
A L] query cover ¢t AsdE thEsto] £l
A F FEHA FEIh AEY] F sl
AHEE 5olA primere] A71AG #HAE
21

53 2T (<Table 1>).
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7k AW HE
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for Animal Health, WOAH)2] Manual of Diagnostic
Tests for Aquatic Animal (2023)° W&} =35}
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2 vectorZ A AG3FAY(: mollusecse] WSSV 7
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<Table 1> The primers used for species identification of the samples. Using primer sets targeting the target
g geung
genes 16s rRNA or cytochrome oxidase subunit I (COl), identification was conducted from
genus to species level.

Target Primers Sequences (5° - 3°) Size (bp) PCR condition References
95C for 5 min,

CGC-CTG-TTT-ATC-

' 16sarF AAA-AAC-AT (950C for 30 sec, .
Fish 618 50T for 30 sec, Palumbi
(16S rRNA) bt CCG-GTC-TGA-ACT- 72 ngor 6(1 sec) et al.,, 1991
CAG-ATC-ACG-T X 30 Cyeles,
72°C for 8 min
Crustacean . GGT-CAA-CAA-ATC-ATA- 3‘;% i"r iomm’
& AAG-ATA-TTG-G (04C for 40 sec, Folmer
46T for 1 m,
molluscs & 680 72C for 1 et al.,
annelida o TAA-ACT-TCA-GGG-TGA- 0 of 1m) 1994
CCA-AAA-AAT-CA X ot oyess,
(con 72°C for 10 min
HA, WA AEs AW AES A, T
B Z A AMZ O H HIAl O _ Ok A /\H%ﬂ/\
= rEste] 7Sl 24 AES pooling AL AEE(D) = S gy < 100
2 st & A F2 kitE AREEFe] Al FAL T EEOAT
o] o] wE}l genomic DNAS} total RNAE
- = - - - Iy A OFA] [¢} 2= 5l
FZ3F1 complementary DNA (cDNA)E $Hd3h AR Al A OEHJZ‘_:LFL*E ded 9
Ak A AA %, EFFE=A(Thermo  Fisher 3 plasmidE ARESHLOT, HFOl ARER et
S0 0
Scientific Inc, USA)E ©]&3 =9 L8 5 OIPIE= obel 3} Ar(<Table 2>).
gato] F4E ERlsgltt. F+E%¥ DNASH 4
# DNAL AW AEE primerS Agste]l e 4 UEE EZA
A S35 27l weEl PCRE FAst=U AHS WA HEE A, AT HdA A9
Holok A SF AHES 15% agarose gel Aol & zalaly] 98] BoAlo] Y= EXS ARG
*1 A7|dsom 2 A H9A bpok A w modae] aAE AN Tkt
T target bandE EUISHSITH 7Y F AAHES 7Y PBAAY FH AR
U AxE 7:]]4_ E Ak v, target band7} ER1EA] &
target band %A WSS UERA pooled WZo A MAE ARsto] A9 Aol Agskal
tslod 7l extraction 2! Sanger sequencings %Y ot
stal, Al A3 gdA A7IM e FAHE G
EFA pooled A1 Zel| dlFsl= BE JA9 27 5 E2 22|
(pooh:g tub;vﬂfL 457HZ4H]§4)4 °ﬂo ﬂ*j:* o RE A YRS AFH Age AYFENE
* A a = o O:
Aow e Eew e SR ma prugadsuad  sucdus
M) X o] A= o A)=Lo o
de A8l AEB(detection rawe)& ARSI o\ 31030-802002 e The S asreT
HEE AN 342 3 2t
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<Table 2> The specific primers, their nucelotide sequences, and the amplification conditions used for the
analysis of each disease

CTC-AAA-CAC-TCT-GGC-T

95C for 15 min,

Red RSIVIF CATC (9°4°C for 30. sec, .
seabream 58C for 1 min and Kurita et
iridovirusl GCA-CCA-ACA-CAT-CTC-C 72°C for 1 min) al., 1998
(RSIV1) RSIVIR x 30 cycles,

TA-TC 570 o .
72°C for 5 min
94°C for 2 min,
APAFL ATG-AGT-AAC-AAT-ATA-A (94C for 30 sec,
AA-CAT-GAA-AC 55C for 30 sec and
Acute 1269 .
72°C for 90 sec)
hepato .
ancreatic APARI ACG-ATT-TCG-ACG-TTC- x 30 cycles, Dangtip et
P . i CCC-AA 72°C for 2 min al,, 2015
necrosis Z .
disease apapy  TTG-AGA-ATA-CGG-GAC- 94C for 2 min,
(AHPND) ) GTG-GG (94C for 20 sec,
230 55C for 20 sec and
AP4-R2 GTT-AGT-CAT-GTG-AGC-A 72°C for 20 SCC)
CC-TTC x 25 cycles
96C for 5 min,
GCT-TGT-GCT-GAG-GAT-G (96 for 1 min, Tuffs and
CrlayﬁSh BO42F TT-CT 560 59C for 1 min and Oidtmann.,
p(é%;e 72°C forl min) 2011
BOgaor  CTA-TCC-GAC-TCC-GCA-T X 40 cycles,
TC-TG 72°C for 7 min
CGT-TGG-AGG-TTC-GTC-C 95T for 5 min,
. NHPF2 B I (95T for 30 sec,

Ne;;osts;ng TT-CAG-T 60C for 30 sec and Araneuren
pato 379 72°C for 30 sec) g
pancreatitis GCC-ATG-AGG-ACCTGA x 35 cycles et al., 2010

NHP B ” - : 3 . ’

( ) NHPR2 CAT-CAT-C 60C for 1 min,
72°C for 2 min
AAG-TAG-ACA-GCC-GCG- 60C for 30 min,

Taura 9992F CTT 94°C for 2 min,
syn dlrlome 231 (94C for 45 sec and Nunan et

(TS) TCA-ATG-AGA-GCT-TGG-T 60C for 45 sec) al., 1998

9195R cc x 40 cycles,
60C for 7 min
146F1 ACT-ACT-AAC-TTC-AGC-C 94°C for 4 min,
TA-TCT-AG 1447 55C for 1 min,
White spot 146R1 TAA-TGC-GGG-TGT-AAT-G 72°C for 2 min,
syndrome TT-CTT-ACG-A (94C for 1 min, Lo et al.,

virus 146F2 GTA-ACT-GCC-CCT-TCC-A 55C for 1 min and 1996
(WSSV) TC-TCC-A 041 72°C for 2 min)

146R2 TAC-GGC-AGC-TGC-TGC-A X 39 cycles,
CC-TTG-T 72C for 5 min

- 250 -
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< Continued from >

SHIV- GGG-CGG-GAG-ATG-GTG-

95C for 3 min,

F1 TTA-GAT (95T for 30 sec,
59T for 30 sec and
457 72°C for 30
SHIV-  TCG-TTT-CGG-TAC-GAA-G or 30 sec)
Decapod RI AT-GTA X 35 cycles,
iridescent 72C for 2 min Qiu et al.,
virus 1 4 : 2017
vy  SHIV-  CGG-GAA-ACG-ATT-CGT- 95T for 3 min,
) ATT-GGG (?5 C for 30 sec,
59C for 30 sec and
129 72°C for 20 sec)
SHIV- TTG-CTT-GAT-CGG-CAT-C X 35 cycles
R2 CT-TGA 72C for 2 min
o 5073 CTT-GTG-CTG-AGC-TCA-C 96C for 5 min,
Epizootic AC-TC (?6(3 for 1 min,
ulcerative s64 58C for 1 min and Oidtmann
2C for 1 mi t al., 2008
syndrome ACA-CCA-GAT-TAC-ACT-A 72C for 1 min) o a
(EUS) BO639 TC-TC x 35 cycles,
i 72°C for 5 min
Gray  GAC-ACC-ACA-TCT-GCA-A 94C for 30 sec,
Koi SphF GG-AG (94C for 30 sec,
herpesvirus 00 63C for 30 sec and Yuasa et
(KHD) Gray  GAC-ACA-TGT-TAC-AAT-G 72XC 4£°rc ;(ge:e(:) al., 2005
SphR GT-CGC 72C for 7 min
, GAC-CAG-ACA-AGC-TTA- 0C for 30 min,
Infectious Forward GGT-AAC-ACA-GA 94 C for 2 min,
salmon 304 (94C for 30 sec, WOAH,
CT-CTA-GAC-TTG-TA
x 30 cycles
TAT-GCA-GTA-CTT-TCC-C 0C for 15 min,
Ext-1 ) -T G C-C I 95C for 2 min,
; (95C for 30 sec,
491 60T for 30 sec and
- TTG-CTC-TGA-GCA-AGA-G 72°C for 1 min)
1ap.1a ake Ext-2 TA-CC x 25 cycles, fack
virus 72°C for 7 min Tsofack et
disease . - al., 2017
(TILVD) GTT-GGG-CAC-AAG-GCA-T 95C for 2 min,
MEI CC-TA (95C for 1 min,
50 iy
TAT-CAC-GTG-CGT-ACT-C
ME2 x 35 cycles,

GT-TCA-GT

72C for 5 min
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FY - olxfe - stare

SVCV TCT-TGG-AGC-CAA-ATA-G (95C for 1 min,
Spring Fl CT-CAR-RTC 55C for 1 min and

. . 5 . Stone et

viraemia of 714 72C for 1 min) L 2003

carp (SVC) SVCV  AGA-TGG-TAT-GGA-CCC-C x 35 cycles, s

R2 AA-TAC-ATH-ACN-CAY 72°C for 10 min
GTT-GAA-CGT-GCC-TTC-A 95C for 5 min,
RAS5-1 o .

Witherin GT-TTA-C (95T for 1 min,
wn dromf 160 62C for 30 sec, Andree et
Y 72°C for 30 sec) al., 2000
(WS) RAzg  ACT-TGG-ACT-CAT-TCA-A x 40 cycles

AA-GCG-GA 72°C for 10 min
CCG-TTG-CGG-CCA-CAC-T 50C for 10 min,
E2F ‘ \n,

Salmonid GG-ATG 95C for 3 min, Fringuell

alphavirus 516 (95C for 10 sec and o alg 2008
(SAV) IR CCT-CAT-AGG-TGA-TCG-A 60T for 20 sec) ?

CG-GCA-G x 40 cycles
GGG-ACA-GGA-ATG-ACC- 50°C for 30 min,
Viral 3F ATG-AT 957 for 15 min,
haemorrhagi (94°C for 30 sec, Kim et al
c 320 60°C for 30 sec, e a
. . . . 2018
septicaemia TCT-GTC-ACC-TTG-ATC-C 68C for 1 min)
(VHS) 2R ) cé TC C A G' ) x 35 cycles,
R 68C for 7 min
AbHV GGC-TCG-TTC-GGT-CGT-A 95C for 15 min,

Abalone 16 GA-ATG (94C for 30 sec,

herpesvirus 588 52C for 30 sec and Corbeil et
(i‘\’bHV) 74C for 45 sec) al,, 2010

AbHV  TCA-GCG-TGT-ACA-GAT-C x 40 cycles,
17 CA-TGT-C 72C for 7 min
GAT-ACA-GAT-CCA-CTA-G
MINV-E AT-GAC-C
681 52C for 30 min,
GAC-GAT-AGC-TCT-GAT-A 9 .

White tail MNV-R oo 95 C for 2 min, Yoganandh
discase (94C for 40 sec, an et al.,
(WTD) GGA-GAA-CCA-TGA-GAT- 55C for 40 sec and 2005

XSV-F CAC-G 68°C for 1 min)
500 x 30 cycles
XSV-R CTG-CTC-ATT-ACT-GTT-C

GG-AGT-C

- 252 -
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50C for 30 min,

YC- ATC-GTC-GTC-AGY-TAY-C s )
Flab GY-AAY-ACY-GC 94 C for 2 min,
95C for 15 min,
358 (94°C for 45 sec,
60°C for 45 sec and
Yellow YC- TCT-KCR-YGT-GTG-AAC-A 68C for 45 sec)
head i R - x 35 cycles,
. Rlab CY-TTC-TTR-GC e fory7 o WOAH,
2023
genotype 1
(YHVD) " yc. CGC-TTY-CAR-TGT-ATC-T 95C for 15 min,
F2ab GY-ATG-CAC-CA (94°C for 45 sec,
146 60°C for 45 sec and
72°C for 45 sec)
YC- RTC-DGT-GTA-CAT-RTT-D X 35 cycles,
R2ab GA-GAG-TTT-RTT 79°C for 7 min
Epizootic EHN CGC-AGT-CAA-GGC-CTT-G (95C for 1 min,
haemato Forward AT-GT 55C for 1 min and
poietic 580 72C for 1 min) Hyatt et
necrosis EHN AAA-GAC-CCG-TTT-TGC-A x 35 cycles, al., 2000
(EHN) Reverse GC-AAA-C 72C for 15 min
4587F CGA-CGC-TGC-TAA-CCA-T 60(’? for 30 Igin,
AC-AA 95C for 2 min,
18 (95C for 45 sec and
60C for 45 sec)
. 4914R ACT-CGG-CTG-TTC-GAT-C x 39 cycles,
Infectious AA-GT 60C for 7 min Poulos and
e . Lightner.,
necrosis . .
(IMN) 4725NF GGC-ACA-TGC-TCA-GAG- 950C for 2 min, 2006
ACA (95C for 30 sec,
139 65C for 30 sec and
72°C for 30 sec)
4863NR AGC-GCT-GAG-TCC-AGT-C X 39 cycles,
TT-G 72C for 2 min
Infectious CGG-AAC-ACA-ACC-CGA- 95C for 5 min
hypodermal 389F CTT-TA ) ’
and hemato (?5 C for 30 sec,

. 60C for 30 sec and Tang et al.,
p01et1§ 392 72°C for 30 sec) 2007
necrosis

Virus 330R GGC-CAA-GAC-CAA-AAT- X 35 cycles,.
(IHHNV) ACG-AA 72°C for 5 min
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(<Table 3>).

<Table 3> Samples obtained over ten instances
were subjected to species identification,
yielding the following results: eight
fish species, twelve crustacean species,
two mollusk species, and seven
Annelida species. species marked with
a Y% indicate the presence of diseases

Animals Scientific name

Cololabis saira

Engraulis japonicus
Sardinops sagax
fishes Scomber japonic.u,
Scomberesox saira

Seriola quinqueradiata

Spratelloides gracilis

Truchiurus japonicus

Artemia franciscana
Artemia parthenogenetica
Brachionus plicatilis
Eriocheir sinensis
Euphausia superba
Gaetice depressus
crustaceans . ..

Hemigrapsus penicillatus
Hemigrapsus sanguiensis
»* Metapenaeus joyneri
Palaemon sinensis
* Penaeus merguiensis
»* Penaeus vannamei

Dosidicus gigas

molluscs
lllex argentinus

FEisenia andrei
Eisenia fetida
Marphysa sanguinea
Marphysa sp.
Perinereis linea

annelida

Perinereis sp.
Perinereis wilsoni

2. &Y A= Zn 3 HEE

Z 102kl 24 29% 2377989 A EE &
s Ax, 2159 A F WSSV Vpawen”t
AEFQoH, ol9e HAAELS AEHA 2k

e o Yl 1, 2, 3, 6,
72} pooled AZof thste], 2 %A pooled sample
of sk e JiE A&l tisl PCR RS

5 #lstal AEES AAeIT wssve An
AP vannamei) 90vFE] T 90wk, Tk
(Metapenaeus joyneri) 607}+2] % 179t2], BpLRAY
$-(Penaeus merguiensis) 287F2] & 267t oA 7
ZH 0L, Vpasenns HFLRALS- 28vF2] - 17
oA HEHAJT A RbeS dEhd AR 9
Ao HEES a3 ZUH(<Table 4>).

WSSV AT A $-(P.  vannamei), 3HE5(M.
Joyneri), BN S-(P. merguinsis) 371 #& A
AZHAE=, o] FolA Avte|xlf-9 HEEC
100%2 7H¢ okt A+ =l 79 <
A FFOE 7 FAMEER Qlsl WSSvrt

AGHE A9 A9 2 daE we FFOE o
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<Table 4> The detection rates for three shrimp species with detected WSSV and one shrimp species with

detected AHPND

Product Positive Positive Detection
Order name Scientific name Disease pooled sample individual retec(o/o)
(Source) (N/6) sample ale
It Shrimp 1 Penacus vannamet sy 6/6 30/30 100%
(imported)
ond Shrlmp.I Penaeus vannamei WSSV 6/6 30/30 100%
(domestic)
3rd Shrlmp‘I Penaeus vannamei WSSV 6/6 30130 100%
(domestic)
Shrlmp.I Metapenaeus joyneri WSSV s/6 13/30 43%
(domestic)
Shrimp .II Metapenaeus joyneri WSSV 36 430 13%
6th (domestic)
Shrimp 'HI Penaeus merguiensis WSSV 6/6 26/28 93%
(domestic)
Shrimp .III Penaeus merguiensis AHPND 16 128 4%
(domestic)
7th Shrlmp.II Metapenaeus joyneri WSSV 16 130 3%
(domestic)
= ZRIgk ¥ AN AS FHsAT et al. (2020), Trang et al. (2019) 59 #3S&
3 43 ol askel Wssvzh HEE 13k, 23k, 33k, 6ah, 74
o 3 O =]
A0l gEaA ge A dneas on T BEE AT 10 72 sol el
e Muse] grrosn Mdsty, wssvh @ O GUE ARSSIY, 25 AAEE BdE)
Z¥ AMZo zAL wojx W gose xy o 197 ‘7%‘%% fﬂﬂ@ Z1elE A At RS
Soz WAL eds o) 7134 Folals]
1 27, 33 64 V) 1% FsE 24 % © A2 AEY
o] 27} %, v 24 Fol 1] 1), 7 A 717 Bk BE OO HAE 2A8s
2 F N0 ase Adver AAsilth o vk dixzaelA vk, 59), ART 1eA
Z7S FEE g7 2Fel 400 L AFA RS 2ukg Y, 129), AdT 1elA s, 109,
g N gdste] 20 v wAlsk L eI @ 129), AYT el 1k ad), AT 1velA
Fol 1504 8% 23] s0%2) R4S Brakd 3u}a(201 591, 1290), AV VvelA 4nkeleg, 3
o S22 A 2 28 AR 261 CE ), A+ VIelA sukgey, 49 601, 10
FA AL, G5 24 £ 0.2 ppt, pHE 8 + 0.1% 124), A3 viIdlA 3vk8]¢dY, 64, 10¥)
FA skt o AL S On, AN AR ZA] 5]
@ wssv 7l 229 ol shat e Al srhelsl £48 shid 0
o A8 Eghx
WSSVl F4 AU cell lineo] §7] wie] M comeal wheol pooling SHEIE Y B
AES A da folA 7182 F a8t
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<Table 5> WSSV challenge test results summary

S 20|« &5 - O|RHY - ubRr

Number of
Weight Length Temperature D.O Salinity deaths .
Grouj o Detection
) (cm) (C)  (mgl)  (pY (day post
infection, DPI)
Negative 2
control (3, 5)
2
1st
s ©, 12)
5
2nd (1, 10, 12)
1
3rd 0
304 + 16.7 + 24 + 8 +
25 + 1 6+ 02 X
6th T 44 0.8 0.2 0.1 3
@, 5, 12)
4
6th 11
(2’ 37 7)
5
6th III
(2, 4, 6, 10, 12)
3
7th
(4, 6, 10)

of A& FASAL rRRHAZ FHd sehel e x
A& 3kl 50 ml conical tubel pooling 33T}
HAAL AL AE A B2F oag 25, 1
pleopod, 7H7%, oF711]E pooling aF3ITH.

® 43 A4
o]

R84

< A A19-9] pooled
4 ArdEor 4 Aq%E ddsloy B
pooled AEolA target band’}
WSSV7F e & G Jlow &

L]'~ VpA}u’NDQJ HH Oc:k ’\]E
Puqoz ATE AT U Fedrt BE A
9L o AR %Sl ReEE AL vl
= Glycerol &9 Yol Wile] 47| ®astct
= el Feksto], WAY ATl FAL FolA
24 WelHE L8] nEdo] Wt 5
NEA BAs7] 3l PpasennS
A E3HTr. Vibrio spp.2l AE wjA|Ql

TCBS (thiosulfate citrate bile sucrose agar) agar%}

e
2 fAT 5

=

8 TS (tryptic soy) agar Z+Z+ol
AHPND®ll & HE&S ¥Ql 6xF Hhhbals- o

1 64} HFUA]- (M. joyneri) 2%
debd HE & APdrew dAst
. RO 2= Vibrio harveyis A7 stA
TCBS agar®} TS agardl] Z=43lith 27T wjek
71014 overnight= V. parahaemolyticus®] 12} 4l
FE& A=A O LF TCBS agar % TS agar 5501
A wfekE A Skot AFTe] Ay HEEE A
Agt Aoz skt

=

—

V.

A
=

ol AFAME 78 FAEC sk

¥k Aol dal A=

AlEstal A whgo]l YERd Ae] shal A
B A=

A9 AFE el WOAHS]  Aquatic

Animal Health Codeoll 7]|A¥ 2152 AW HE

o
=
=
=

=
=2

e o
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A7 ol7s dAlsE 2 FYFEolAs Aol
AZHA Fskow (7T T AH(E. superba) T
=A-7-(P. Aeet YeAE e d
T A, BEA, Ftell A WSSV Pparesp
7F AEEAT HdATE HEEA 4 AEY
A mpele vt s U2 JRE ekglon b
Al Yt dEe W o upolae] HA
dE o] PCRe &3 #AF FFo] o] Fo|A]
7Fs2dol Sth(Ross et al., 1990). 24
P =2 T‘TL/\‘J' 7] 5L el
BA A3y Ao A&y

%w oJfE HWake FZo

Lo
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2
H
o
At
N

9

X

N &% o o
X ¥
o © b
~
o ¢
oX,
o
%0,
v
)
kD
>
)
a
=
N
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o
rlr

>

N8
=2

1% wn

2

oy
Moy oF
R
oY
;% e
i
;‘I
:‘_‘

o
_,EL

o i

o] FHdl 100%°] %3}—5
A SAE(LEF,
M A8 FAE
YHE 49 ostxAls

ml
O my

o -

i
-

f9lo] w719l A7t 9]
sk,
CIERT

o|%

ronE el

fr oo ¥ T 2 % af
o ok
12 oz 2 it
D)
e
[-40
_O|L

PO
o
}:o

|

(EONNT)
2

AgoF WSSV
o]o]_‘— o] _'471—oﬂ

7 ojH MEZoM = WSSVZF HEEA 2k
WSSV nested PCR 1%HA] amplicon®] =7]&
1,447 bp= o= vF 29 amplicon®] 7]
T 941 bpE oY== ol ZetolnE= WSSV
o A= @i F s s dtsls VP64
ORF (open reading frame)S XA S F 3HKLo et
al, 1996). & <72 QA9 oA nested
PCR Z3¥} 1447 bp 4 941 bp amplicon®] 5%

A oSkl o]Ze HAIE 23] Teld o] ORF

3
™
e}

s (ot
NE
o

o

>
=

o
é
o

Held 24 Y HEMEZS MM TAb
7 AstEe]l el AAHAES dEhdd
(Aranguren Caro et al., 2020). WSSVell 7-dsl A}

7 718 AFoRS Tty U WE FHE &
e = g elA, sd Aol osl AnkeAs
oA #E]d WSSV DNA #A}9] FAA o] &4
H%& 7Fe/do] SAtHChung et al., 2017). %9}
wssvel g3t #AS A ofd ATelM =
WSSV DNAS] &=Aj7} gaelg xS
ol 13 ol a7 20TelM 253t AR
T F A A v, ol SAVE fle AdE
Mg-ol A Holg  Fo]EF3 th(Aranguren Caro et
al., 2020). wo] F AR /WA S 2245 SHet

AEZ O IL1-
nEa 8w

%

1 nested PCR W] o7 &AL Z=Z 5 X319 0
Lt WSSVZE AEFH A okl o]FE WSSV

DNA 2k W& Hojd= 1L
207 Z]2](Rasmussen and Morrissey, 2008)3}<]
Hpo]#] A DNA 22be] T2A Aro] wWAF 7
Mgz 5T EUE ATANE 4914
w0 §EHE BN WMEAA YE} 5

#AaE A-E

T A7E ol FAA ﬂﬁl guldg
ENA HAAE 845 & ¢ USE B
33 th(Hasson et al., 2006).

n) 7] g FARIER AFREE Al 2 gy E
e Agors dy aHEI g, Akl

$-(P. vannamei)®} ZSHM. joyneri), RFFLIA-S-(P.
merguiensis) “5°] Tt ol AF= WA HH R

T &a¥ FAoE ¢ Wol fFH7] wiel o
Fe FEAEE T3 wWSSvrh b 9]¥o]
A B dAFelA gRE AP

merguiensis)i= TN FAE A e EFF
o7A I ¥ Tl &g vk 27
Aofl= Fuatez w71 SlGlEd, ol F
ak AEE e R FAstd fESIS AL
HAakA] @712 QIsk Aog FAHEY, & A9

AW AE Ay PPN merguiensis) WE
A WSSV Vpaenn &A1 7 AbZE B

HAch AA Al FAAd A= oy HAA e
°o)et ¥EFo] E3lth(Jang et al, 2014). F 1
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ZAdE 1F°] WSSV T+

SFuT A dabEl felsl Frkstina
wagE, oA wssvel 7dE Aj$-e) A
AE B WIT 57 gaste] Weigo]

e Aelell A Hole Ppawnn 22F o=
A 7445:81E 91 7] witelgkal K1k th(Han
et al,, 2019). 3HA|F 2 Ao MIM= F 1

A BE B FASRE, o] oA 4

oA HdAdd gAY FAeEel 28 F
7] AFOE 7y B RkEE A
Ast 2EWSHE o7l wet WAA S
A Ao H]lth
A fevetelA m7lgow fEHI e
Aol it F=ellA] #?Jo} A,
Agole F&E E5F HS-CODEE 010690310°]

A A= %Oéoﬂ W Aol oAk o

AAFAMEY W FES

7&*} ol Fd=H L Ut

(Kwon et al., 2019). FE3F ¥ Z=A Frjy
A EANS-(P. monodon)2} BT A -$~(P. vannamei),
F3HM. joyneri) & FZrFollA WSSVl AHPND
7t % gﬁ AHIZE Q17] W E-ol(Kang et al., 2023)
T FQosit) ket sk
Reds HWW Apgol w2, 20239 vkt
7b THORNE FYT e 24308 A
Wju](3,422%) °oF 29.2% HAstloy o3
mo okS 2013}y 9t}
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FS 24
=
fu)
~
-

M
=il
Al
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Ag FAES st e WA w7lE A
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n7|2 &8s EA FAE Yt Sk
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