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TAEESEY TITXEM @3 #3) 14, 2SI AHO|HAZYS
(Infection with abalone herpesvirus, AbHV)
HIX SR AU 15. ELIO|OLAAE| AL E S
(Infection with Bonamia exitiosa, BE)
16. ELIOJOIAER L AT

N (Infection with Bonamia ostreae, BO)
1L RUNALTTR

. . . o . 17. Dt 2E|g2(otg =2 WAL S
(Infection with Aphanomyces invadans, Epizootic ulcerative syndrome, EUS)

(Infection with Marteilia refringens, MR)
2 OBAIHHT|NAS
rESEEIENE - - 18 THRISADIE| AL YT
(Infection with epizootic haematopoietic necrosis virus, EHN)

3. AIO|ZEHERAT
(Infection with Gyrodactylus salaris, GS)
4, MEMAOEIET

(Infection with HPR-deleted or HPRO infectious salmon anaemia virus, ISA) 20.

(Infection with Perkinsus marinus, PM)
19. HU+2ZHUASES
(Infection with Perkinsus olseni PO)
M| QE|AAZ|ZLAA LTS

5. MAMES | AS (Infection with Xenohaliotis californiensis, XC)

(Infection with infectious haematopoietic necrosis virus, IHN)

6. Aojs|mAbto|BAH FEagy|
(Infection with koi herpesvirus, KHD) 21, 2MZHA| R DA
7. 2= 0|2| ZHIO| B A H (Acute hepatopancreatic necrosis disease, AHPND)
(Red sea bream iridoviral disease, RSIVD) 22. ZHRi M e
8. ClO|UTHIO|HYAZLAS (Infection with Aphanomyces astaci; Crayfish plague, CP)
(Infection with salmonid alphavirus, SAV) 23, MZAFEX|JjHO|H A Y
9. Q0|2 HI0[RAY (Infection with decapod iridescent virus 1, DIV1)
. O [=] — O
(Infection with spring viraemia of carp, SVC) 24, AASZHHIE S

10, HIO|HAMSHN IS S (Infection with Hepatobacter penaei; Necrotising hepatopancratitis, NHP)

(Infection with viral haemorrhagic septicaemia virus, VHS) 25. WHGLSA 7| IAS

11. € 2tm/otgj|o|aHtol A
o

(Tilapia lake virus disease, TiLV) 26. 8%
(Infection with infectious myonecrosis virus, IMN)

(Infection with infectious hypodermal and haematopoietic necrosis virus, IHHNV)

SZAME

12. HIO|R{AG MBS /H0|Z A HRet H %S

(Viral nervous necrosis, VNN/Viral Encephalophathy and retinopathy, VER) 27. 2lued

13. olo{s|mAHfo|2|A (Infection with Macrobrachium rosenbergii nodavirus, White tail disease, WTD)

(Oncorhynchus Masou Virus Disease, OMVD) 28. EfREIERT
(Infection with taura syndrome virus, TSV)
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(Infection with Aphanomyces invadans, Epizootic ulcerative

syndrome, EUS)

e

(Infection with white spot syndrome virus, WSD)

30. =&t e|Y

A
7t. Aphanomyces invadans (syn. Aphanomyces piscicida)

¥0

(Infection with yellow head virus genotype 1, YHD)

Lt Family Leptolegniaceae, Genus Aphanomyces
C}. (12~25) ym diameter, & (Oomycete)

MEF

OF
o

(Infection with Batrachochytrium dendrobatidis, BD)

2. AEEH 3 HHE
7

(Infection with Batrachochytrium salamandrivorans, Bsal)

33. EfLiHIOl A

X
S

e

= g8 FE20M ZHgRE

il

(Infection with ranavirus of amphibians)
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Lt. Conventi

1) Z2tojy Sl =A

onal PCR

Type Code Primer sequences Product size
One step1 |_Ainvad-2F 5'-TCA-TTG-TGA-GTG-AAA-CGG-TG-3' 234 bp
Ainvad-ITSR1 5-GCT-AAG-GTT-TCA-GTA-TGT-AG-3'
(Ts1m) = 95°C 30X, 56°C 45X, 72°C 2.5, 353
One step? TS11 5-GCC-GAA-GTT-TCG-CAA-GAA-AC-3' 550 bp
TS23 5'-CGT-ATA-GAC-ACA-AGC-ACA-CCA-3'
(ITS1-1TS2) = 94°C 30%, 65°C 30X, 72°C 1%, 353
One step3 BO73 5-CTT-GTG-CTG-AGC-TCA-CAC-TC-3' 564 bp
BO639 5'-ACA-CCA-GAT-TAC-ACT-ATC-TC-3'
(ITS1-ITS2) = 96°C 12, 58°C 12, 72°C 12, 359]

* Pre-denaturationd} final extention@| THA|7} EYSHAH E7|T|X| %2 HL2, A8 kit MEAL 7|1E HE

Ct. PCR BtS A =t

MO% e.

CIANERES

JEZ AIRY &

B G7IMY 24 : 8

o
o= oOT
dq

lo
0%

AR O BetaACIMEES(PCR) o] 20, S0lE AYs
HzZEAL 71E HE

2 (Genbank)0l SEE|0] A= FUA H7|ME HEHE
F YX|St=X| EHEt

Io% 4. L 2 ey EEol IS
Lt HYQF Hf
1) Y= 28 221 FHS0 2 mm® 27|12 X2 = GP agar plate (penicillin G
100 unit/mL, Streptomycin 100 pg/mL &7t=) S0 2H=3
2) 25 °COlM H{YSIH OfY &SI ZAZE Les AS 2E
6. THY
7t FO0|4 HAMHOR A jnvadans® QM El= SALUFADE ALK U= A 24 THY
Lt A invadansZ 2ldlkle FAUTAZE HEE 4% QISHIX| HBIZBOIM A invadans
Hifot wAr=tel 3 PCR ZRASHO] PCR &4 = X FIME 24 A
A invadans SRR 2R A2 2T &y ©E

HEEEES:RRIGS
(Infection with epizootic haematopoietic necrosis virus, EHN)

7t. Epizootic Haematopoietic Necrosis Virus
Lt Family /ridoviridae, Genus Ranavirus
Ct. "HO|&HA| (150~180 nm), dsDNA genome (150~170 kb)

2 NEZH X HHN2|
b HYHN S A
M 1. HUHA $BAHO et 22| 248 ARE HUUALBOR A8
Lt =237
1) R RF 7, A, HE
2) SR RN MAN, YAM B, FO, ANTIB 2Y A g4
o AR 2

1) 2XEE%E 1 80~90% OIEHE = -20°C O[5te| d&
2t. Pooling

1) HOE 1. F2HA =4E L ARQ| poolingE &2

2) 2 M=RE JHE ZAE HA2= o5, X[0] 8 X0 & A2 ARZ2 ZAMEESH

AAE & moll= H2EFH0l %A poolingstd] At&E = AZ

3. HHO[H{ A HYQF

sichol o
W els

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
M151 5'-AAC-CCG-GCT-TTC-GGG-CAG-CA-3'
O tep1
ne step M152 5'-CGG-GGC-GGG-GTT-GAT-GAG-AT-3' 321 bp
(MCP-1) =2 94°C 30%, 50°C 30X, 72°C 12, 353]
One step2 M153 5:—/-\TG—ACC—GTC—GCC—CTC—/—\TC—/—\C—3: 625 bp
M154 5'-CCA-TCG-AGC-CGT-TCA-TGA-TG-3
(MCP-2) = 94°C 30%, 50°C 30X, 72°C 12, 353]
* 0|7 =ZE AMZ Al annealing =5 60°C £ 62°C2 28 HEO|H H#38 EY £ U
** Pre-denaturationZ} final extention2| THAI7H SRISIA H7|Z(X| %2 A2, 48 kit MEAL 7|8 HE



Ct. Real-time PCR

1) 2ol X =
Type Code Primer sequences
RANA CON-F 5'-CTC-ATC-GTT-CTG-GCC-ATC-A-3’
gPCR1 RANA CON-R 5'-TCC-CAT-CGA-GCC-GTT-CA-3'
(MCP) RANA CON Pr 5'-FAM-CAC-AAC-ATT-ATC-CGC-ATC-MGB-3'
zA 95°C 15%, 60°C 12, 453
qPCR2 C1096 5'-GAC-TGA-CCA-ACG-CCA-GCC-TTA-ACG-3’
C1097 5'-GCG-GTG-GTG-TAC-CCA-GAG-TTG-TCG-3'
(MCP) =2 95°C 30%, 58°C 30%, 403
RanaF1 5'-CCA-GCC-TGG-TGT-ACG-AAA-ACA-3’
gPCR3 RanaR1 5'-ACT-GGG-ATG-GAG-GTG-GCA-TA-3'
(MCP) RanaP1_Probe 5'-FAM-TGG-GAG-TCG-AGT-ACT-AC-MGB-3'
= 95°C 30%, 60°C 45%, 409

* Pre-denaturation} final extention2| THAIZ} SESHA| B7|EX| Y2 F2R, 48 kit MEAL 7|&E B&

2k PCR 8HS o H|Z

MO 6. 2AHY=E

(Real-time PCR) EI&H0|| [t=
of 718 &4 .

[y

ST AR C

IIE

S ACMERS(PCRIQE AL HAIZIRHRESE
12 AHEE B2 MZEAL 7|IE HE

=
%EI01 UAe FHA G7IME =

ﬂllﬂl

o
dY 2 F7IZ Real-time PCR g =l 8l H7IMEEY ZIt EHNV
(]

37 AT &g #3

[3] ztojz=tez2s
(Infection with Gyrodactylus salaris)

1. HaH
7t. Gyrodactylus salaris
L}, Class Monogenea, Family Gyrodactylidae
C}. External ectoparasite, monogenea, 2 0.5 mm
2. A =EH| 3 HAE
T HUHA SOl A
MIOE 1. YYHA 20| W2t 2|8 248 ARE YUUAZOE A
Lt =2 F7I
) He =3 M=, X=20|
2) BHg =% A2 JHH(E0] Ble B8R 74T M)

1) 70-90% Ol EH= (0| B2 =% =9:1)
2) HOtRdes AHEY
EI'. Pooling
) MOE 1. @A =L L A2 poolingE &1
) ANEE 7HHE AME XS Z six|, X0 W X0 § ZH2 ARE BAMEEH
| & g

AAE E Mol dE=H A poolingstd] AtEE = A

3. Hfo|2{A HiQF

siEels
4, #0|Fd 9 EXPEESHE AA
7 s0|d AAFE - MO 3. §0|d AARY 2o e
L}, SHAHDNA) &
A

Ct. Conventional PCR
1) Z2to|l 3 x=HA

Type Code Primer sequences Product size
a ITS-F 5'-TTT-CCG-TAG-GTG-AAC-CT-3' 1,300 bp
ITS-R 5'-TCC-TCC-GCT-TAG-TGA-TA-3' '
Nested1 EYal 95°C 51 — H°C 1& 50°C 1 72°C 2& 302| —» 72°C 7&
(ITS) ITS2-F 5'-CAT-CGG-TCT-CTC-GAA-CG-3'
b irsaR 5-TCC-TCC-GCT-TAG-TGA-TA-3' 420-520 bp
EYal 95°C 51 — H°C 1& 50°C 1& 72°C 2& 302| —» 72°C 7&




One stepl a

CO1-F

5'-ATA-TAG-ACG-ATT-TGT-TTT-CA-3'

CO1-R

5'-ACA-GAT-TAC-TTG-GTA-TTA-CA-3' 1,600bp

(Cytochrome =
oxidase1, b CO1n-F

95°C 5& — 95°C 12 50°C 1& 72°C 28 35%| —» 72°C 7&

5'-TAA-TCG-GCG-GGT-TCG-GTA-A-3'

con CO1n-R 5'-GAA-CCA-TGT-ATC-GTG-TAG-CA-3' 800 bp
Bl 95°C 52 — 95°C 12 50°C 1= 72°C 2& 358| — 72°C 72
* Pre-denaturation} final extention2| THAI7t EHSHA B7|2|X| 42 BL, 48 kit MZAL 7|1& HE

* |TSE G salaris?t EO0|HO|X| %1 Gylodactylus®| CHREESl T2 AE
242 0/8%t & =l e

2. PCR Bt X &

of ¢ Mo RFEX
oIS
5. THEHY
7

=~

™ TS

o= ElEé-I'jl [[H_E_O“ %7|A-|%

BUBAAYUII(PCR) YO T2, SO 4

L= O

e

SEE0f s RER YIINY HES
C

HIGAHoRIES

(Infection with HPR-deleted or HPRO infectious salmon
anaemia, ISA)

1. HHA
7t. Infectious Salmon Anaemia Virus
L}. Family Orthomyxoviridae, Genus /savirus
Ct. Enveloped, (100~130) nm, ssRNA

2 MEEH o
7h ZEEA

L)

o 4+ 2
ne o 2t
2
oz

3

oY
>
e
L]
>
I
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0
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0

of met ozlE M8 ARE JEEMERR ME

Q|_'03|_ oz
B
o0 o A
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o

Ir
pel

P

[ = |
X HA}L : non-lethal 240 At

-deleted ISAV : LiE7|2H A
) =

2) RT-PCR A} : A&t A& (mid-kidney)
3) |

)

re
19

J

HROl2{A HiQF : A&t ME(mid-kidney), 7t HIE
ZHGAL - M E(mid-kidney), 2, HE, AZ/E, BIE
L}) HPRO®H ISAV : Of7t0

2) AR SiEHUS
Ch A2 22
1) EUAA} : Heparin or EDTA
2) MIZH{YE : Virus transport medium
3) XY E8E : RNA preserving solution
2t. Pooling

N HOE 1. 2EA +=FUF L AIRQ| poolings #
2) 2 MEE 7HHE HAE JALZ ofF|, X|of & X0l 5

A2 AEE 2R EEHH
AMNE & o= 2dESH XA poolingdtd] AtEE = AS
3. Hfo|2{A HQF
siEels
4, BXHYESH ZHAL
7t HAHRNA) == X DNA Y
HNOY 6. 2AtMESS HAAMY LE RNATZE 9 DNATHY 2o 20, 32lE
AAE F|EE AEY B2 HEA 7|8 M8
[

Lt. Conventional PCR



Type Code Primer sequences Product size
One step1 F 5'-GAC-CAG-ACA-AGC-TTA-GGT-AAC-ACA-GA-3' 304 bp
t6 R 5'-GAT-GGT-GGA-ATT-CTA-CCT-CTA-GAC-TTG-TA-3' if HPRO
(segment 6) ™ o1 50°C 302 — %°C 22 — 9°C 12 50°C 12 68°C 12 408] — 68°C 72
** Pre-denaturationdf final extention2| THAI7} SESIAH E7|Z|X| %2 Z2, A kit HEA 7|F HE
*** Revers-transcriptase 2HS(XEE cDNA DHH) | AL, 48 kit HEA 7|F HE
Ct. Real-time PCR
1) Z2to|l H =A
Type Code Primer sequences
F 5'-CAG-GGT-TGT-ATC-CAT-GGT-TGA-AAT-G-3'
qPCR 1 R 5'-GTC-CAG-CCC-TAA-GCT-CAA-CTC-3'
(segment 7) Probe 5'-6FAM-CTC-TCT-CAT-TGT-GAT-CCC-MGBNFQ-3'
¥yl 50°C 2& — 95°C 102 — 95°C 15X, 60°C 1+, 453
F 5'-CTA-CAC-AGC-AGG-ATG-CAG-ATG-T-3'
qPCR 2 R 5'-CAG-GAT-GCC-GGA-AGT-CGA-T-3'
(segment 8) Probe 5'-6FAM-CAT-CGT-CGC-TGC-AGT-TC-MGBNFQ-3'
Bl 50°C 22 — 95°C 102 — 95°C 15X, 60°C 12, 453
** Pre-denaturationt final extention2| THAI7} ERISHA B7|Z|X| 22 A2, &8 kit H=EA 7|1&E HE
*** Revers-transcriptase 2HS(EE cDNA o’“)OI 4%, o8 kit MEA 7| HE

2k PCR 8HS o H|Z

HNO% 6. XM ZAAHE O SUTLAMELSPCRIQE AL HARZIRTEXEEH
(Real-time PCR) B0 20X, ZQIE MY 7|EE MBY AR HEAL 7| &8
of S7IMg BM . SEA2(Genbank)d| SZ2E|0] U= KA FIIME HEE
Solst LK|SH=X| T
4. #EY
7k PCR 84 Al 84 ©H
Lt. PCR ¥ Al FItZ Real-time PCR ¥4 20 9 HI7|ME BN At |SAV

QETIS YXG B HF U B

x"]:[xl- 1. HAUZAAL $=2FA

x
I_O [=]

Z ARE JHE dAE %&Ei Stel, jt|01 2R S &

7“%2 g o= of

[5] HUMZEI|AAS
(Infectious haematopoietic necrosis, IHN)

. Infectious Haematopoietic Necrosis Virus
. Family Rhabdoviridae Genus Novirhabdovirus
. Non-segmented, 11 kb, 6 genes, ssRNA

O
7, 2], Koo HE E= M=ZF

C o 71T W RE ARG, 5H 832 RNA ¢

MSE2M0| XA poolingdto] At

o

)5
2
kT
1o
[
i
AL
x
oo
>
Hu
i

B} A|2K24A|Zt O|LK)

Primer sequences

Product size

5'-AGA-GAT-CCC-TAC-ACC-AGA-GAC-3'

5'-GGT-GGT-GTT-GTT-TCC-GTG-CAA-3’

693 bp

50°C 30 — 95°C 22 — 95°C 30, 50°C 30 72°C 1&

L 308| — 2°C 72

5'-TCA-CCC-TGC-CAG-ACT-CAT-TGG-3'

5'-ATA-GAT-GGA-GCC-TTT-GTG-CAT-3'

483 bp

95°C 2& — 95°C 30X 50°C 30, 72°C 1&, 308 — 72°C 7&

* Pre-denaturationd} final extention2| THAI7F E-SHA BI|Z[X| %2 HL, A& kit MZTAL 7|& HE



** Revers-transcriptase gh-S(5E

Ct. Real-time PCR
1) 2ol X =

ot
o

= DNA )9 22, 4& kit MEA 7|& HE

Type Code Primer sequences
796F 5'-AGA-GCC-AAG-GCA-CTG-TGC-G-3'
IHNV N 875R 5'-TTC-TTT-GCG-GCT-TG-GTT-GA-3'
818T probe 5'-6FAM-TGA-GAC-TGA-GCG-GGA-CA-MGBNFQ-3'
Eal 50°C 2& — 95°C 10& — 95°C 15, 60°C 1&, 402

5.

* Pre-denaturationt final extention2| THA|IZ7t EYHSIH H7|Z|X| %2 42, &8 kit HZAL 7|& HE
b7

** Revers-transcriptase 23 (E£ cDNA &8)2 Z2, 48 kit H=EA

gf. PCR Bt X &t

HMOE 6 =AFSSSHY A Ck

1= Hg

(Real-time PCR) Bf0j I MHE 7IEE MY 42 MEA 7IE HE
Or g7|MgE BM . QEX2(Genbank)dl S250 Y= QA FI7IME HEE
2iolsto] YX|St=X| THE

Y

[N

.
f. Real-time PCR 24 Al

QUL YN B A

(Infection with koi

7. Koi herpesvirus

[ 6] YoisimAutojziAy

herpesvirus, Koi herpesvirus disease, KHD)

t
L}, Family Alloherpesviridae, Genus Cyprinivirus
t

Lt (100~110) nm, dsDNA

7b HLUHA =9 Ay

MOE 1. HYUZEA =ZTA-O| et o2& BAME8 ARE HUZAMEBLE ALE
Lt =2 FH7|

1) Hg =% ofztol, AE, HIFE

2) BAg RE . BHINE AR
Ch A2 =23

1) HAMERE . Y% 26t0] 2442t O|Lf &2

2) BAHEZEE : 80~100% M3 Ee 1O 0|4 OfEH2(0EH2: 2% H[E=10:1)
2t. Pooling

N HOE 1. 2EAMN =

A L ARQ| poolingg &

o [=)
2) 2 M=E JHHE AME HE2= x| X0 B KO S 2 AlRZ EAPYESY

AAE & moll= H2EFH0l %A poolingstd] At&E = AZ

3. Ho|2{ & HjQF

sichol o
W els

Lt. Conventional PCR
1) Z2to|l 3 x=HA

Type Code Primer sequences Product size
CyHVpolfor 5'-CCA-GCA-ACA-TGT-GCG-ACG-G-3' 361 bp
CyHVpolrev 5'-CCG-TAR-TGA-GAG-TTG-GCG-CA-3’
Nested1 CyHVpolforint 5'-CGA-CGG-VGG-YAT-CAG-CCC-3 339 bp
CyHVpolrevint 5'-GAG-TTG-GCG-CAY-ACY-TTC-ATC-3'
= 95°C 2 — 95°C 30K 55°C 30X 72°C 45 40%| — 72°C 102




One stepi TK-F 5 -GGG-TTA-CCT-GTA-CGA-G-3'
(thymidine TK-R 5'-CAC-CCA-GTA-GAT-TAT-GC-3' 409 bp
kinase) = 95°C 55 — 95°C 12 55°C 152 72°C 15 408 — 72°C 102
Gray Sph-F |  5-GAC-ACC-ACA-TCT-GCA-AGG-AG-3'

One step2 ™ v Sph-R 5'-GAC-ACA-TGT-TAC-AAT-GGT-CGC-3' 292 bp
(Sph) = 94°C 30 — 94°C 30X 63°C 30X 72°C 30X 403 — 72°C 72
Gilad F 5'-GAC-GAC-GCC-GGA-GAC-CTT-GTG-3'

One step3 ™ "Gilag R | 5-CAC-AAG-TTC-AGT-CTG-TTC-CTC-AAC-3 | 484 bP
(Gilad) =7 95°C 5 94°C 18 68°C 18 72°C 30X, 393 — 72°C 78

* Pre-denaturation®} final extention2| THAH|7} SHEIA H7|E|X| 2 AR, 48 kit MEA 7|&E HE

Ct. Real-time PCR

1) Z2to| St =A

Type Code Primer sequences
86F 5'-GAC-GCC-GGA-GAC-CTT-GTG-3'
gPCR1 163R 5'-CGG-GTT-CTT-ATT-TTT-GTC-CTT-GTT-3'
(KHV) 109P 5'- 6FAM-CTT-CCT-CTG-CTC-GGC-GAG-CAC-G-TAMRA-3'
=4 50°C 22 — 95°C 108 — 95°C 15%, 60°C 1&, 402]
gPCR2 162F 5'-ACT-GCG-AGT-GGA-GAC-ACA-TGA-T-3'
(Glucokinase, 230R 5'-TCA-GGT-GTG-GAG-CGG-ACA-T-3'
internal 185P 5'-6FAM-AAG-CCA-GTG-TCA-AAA-TGC-TGC-CCA-CT-TAMRA-3'
PCR control) E¥dl 50°C 2& — 95°C 10& — 95°C 15&, 60°C 12, 402|

* Pre-denaturationd} final extention@| THA|7} EYSHAH E7|T|X| %2 HL2, A8 kit MEA 7|1E HE

2t. PCR 2t &=t

HOE 6 2X-d

2 S
(Real-time PCR) 2i0]| 22X, ZQIE MY 7|E

o g7IME =4

=2 ™

=
24 21

. Conventional nested PCR =4 =
. Conventional nested PCR ¥4 Al =72 Real-time PCR ¥4 =0l I 7|
b KHV RTAIeL 2K 22 2T &4 TN

= 7

= o
2(Genbank)d| SEE|0 A= FTA
of YX|SH=X| THEH

y my

AE0|2| T Ho[2AH

(Red sea bream iridoviral disease, RSIVD)

1. A
7}. Red sea bream iridovirus, Infectious spleen and kidney necrosis virus

t
L}. Family /ridoviridae, Genus Megalocytivirus
Ct. (120~240) nm, dsDNA

2. NEEH L WAz
PhHTYA 2 MY
IR 1. YUHAL AR o2t ol2iE 248 ARS YUAAIBOR A
L. F2%7)
)M RN A A, 2
2) X XX | IR oA NHE OfHE A £}
o AZ 23

24A|1Z O|Lf A Al 4°C £33 7H5(-80°CHAME Z7|ZF EX Tts)

2t. Pooling
1) MO 1. SLHA =AY LE ARQ| poolingE &1
=

2) 3 cm O|ste| 0] g0{& 5012| Ofgt= H|Fat MEEEXS pooling 7ts

3. Hfo|2{A HiQF

shergle

O HAO

Y=Y HANY 7). DNATZE YHo| M2n, SE 498 7IES

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
One step1* 1F 5'-CTC-AAA-CAC-TCT-GGC-TCA-TC-3' 570 bp
1R 5'-GCA-CCA-ACA-CAT-CTC-CTA-TC-3'
(Pst 1) = 94°C 30%, 58°C 1%, 72°C 1%, 308 —» 72°C 5&
One step2 4F 5'-CGG-GGG-CAA-TGA-CGA-CTA-CA-3’ 568 bp
(DNA 4R 5'-CCG-CCT-GTG-CCT-TTT-CTG-GA-3'
polymerase) = 94°C 30X, 58°C 1&, 72°C 1&, 308 — 72°C 5&

* amplify RSIV+ISKNV
** Pre-denaturation2} final extention2| THAIZ7} SERSIH H7|Z|X| %2 42, &8 kit MZAL 7|8 HE



. PCR B34 H|Z
HOE 6. ZAFSZSr A Lt SeRLAMUS(PCR) Yo M20, SlE Je8

7IEE MEY 4% M= 7IE HE

o0 YHLO|HA L H S

(Infection with salmonid alphavirus, SAV)

of

. G7IME 2 0 RTAR2™(Genbank)0l SEE0 A= REUA FIIME HRE 1w
. BE
2holoto] YK|SH=X| Bl v
7t. Salmonid alphavirus
X Lt Family Togaviridae, Genus Alphavirus
PCR SA A| S4 mHx Ct. Enveloped A= T&, 60~70 nm, 12 kb genome, ssRNA
PCR YL AP UYL 21t RSV REAY ANY FS HF ¥y B AT
b HUHA S M
Moz 1. EEA =T Mt 22(E 248 ARE YEEMELRE AE
L =8 7

= = I.(Jé‘)lk‘) 7é;l'(mld kldney)
2) BXgt =X : 3|Z(Pancreas)*

Fol 32 HF olel =X MH 27HEZ ME Al Hilo| Ho|BA 28 28)

=

bl
o
P
9~

1) 2AHEESSHE @ RNA PSR} A0l 24A[7F O[LY 22 I &2 -20°C O[St &7| 2t
2t. Pooling
1) MOZ 1. SUAA =248 L A|R2| poolingg &1L
2 MNE= 7HHE dAE JERQZE Stk X0 & X0} § ZH2 ARE Z2APYEEH
| 23

7“%2 g Mol =80 %A poolingdtd AFEY + U

3. Hro[2{ A HY &Y

sicholo
W els

4. EXHEESE ZHAL
7t &4HRNA) =& U DNA Y
NOE 6. 2AtY2Ed AAMY LE RNAFZE B DNATHY Yo 20, SQlE
HAUE FIEE ALY B2 HEAM 7IE HE

—

Lt. Conventiona
1) Z2to|l 3 x=HA

Type Code Primer sequences Product size
One stepT E2F 5'-CCG-TTG-CGG-CCA-CAC-TGG-ATG-3’ 516 bp
E2R 5'-CCT-CAT-AGG-TGA-TCG-ACG-GCA-G-3'
(E2) =4 50°C 302 — 95°C 158 — 94°C 15, 55°C 45X, 72°C 1, 453

* Pre-denaturationd} final extention2| THA|Z7} EHSHAH H7|&|X| 22 42, &8 kit HZAL 7|1& HE
** Revers-transcriptase BHS(EE cDNA ©4)9| ZL, A& kit M=AL 7|2 HE
Ct. Real-time PCR

1) Z2to|l H x=A



Type Code Primer sequences
QnsP1F 5'-CCG-GCC-CTG-AAC-CAG-TT-3'
gPCR1 QnsP1R 5'-GTA-GCC-AAG-TGG-GAG-AAA-GCT-3’
(QnsP1) QnsP1probe 5'-FAM-CTG-GCC-ACC-ACT-TCG-A-MGB-3'
E¥dl 50°C 10& — 95°C 3& — 95°C 10Z, 60°C 20X, 402]

* Pre-denaturationd} final extention®| THA|7t E51A

** Revers-transcriptase

gk PCR HHSH x|z

MOI%E 6. 2 4=
(Real-time PCR) &

o g7IME 24 -

BI|EX| 2 82, &8 kit MEAL 71E HE

oT, oo ™ J9o

|
B2, 48 kit M=A 71E HE

LS (£ <DNA &H4)9

IE

SUBAYISPCRL A HARIRTRSE
z JIEE NBE FP MEM 7IF N
S50 Yt SEX Y7INY HE

olo

FE X2 (Genbank)0f =
2ioIsto] YX|St=X| THE

5. mEH
7} Real-time PCR 24 Al 24 =Y
L}, Real-time PCR & Al 712 PCR ¥ &0l = A7IME 24 ZL}f SAV ST}

lelol- 7:!0 x|zg_ OF M u.|»7<i5l

[o] 2ojzttojai~

(Infection with spring viraemia of carp, SVC)

1. HaH
7t. Carp sprivivirus(Spring Viraemia of Carp Virus)
Lt Family Rhabdoviridae, Genus Sprivivirus
C}. Non-segmented, negative-dense, ssRNA
2. A =EH| 3 HAE
7t "*”'%.Af 2 ME
Moz 1. EEA =T Mt 22(E 248 ARE YEEMELRE AE
Lt =237
) Hg =3
7h AFBEOol= A - AF, HIF, ot7t0],
Lh d&BdE EO0l= A
(1) HZ 4em O[3} : HA|
@) MY 4~6cm : MES Zo WA WE7|IE &
(3) ME 6cm Ol : b, MY, HIE, &
2) BHY =% BOiE A=z, Y, o
Ch Az =22t
1) 2XHYEE - RNA EZ 89 80~90% O EHS
2t. Pooling

1) MOE 1. SYHAL =BF L A2Q| poolingg &
2) & MEE JHHE ZAE JECE G|, X|of X X0] & FHE AEE 2APYEEH
AME T ol HdESH XA poolingstd AtEE &= U
3. Hio|2{A HjQk
7b. F3IMZE : EPC, FHM, GCO
hoHIZRE @ 15°C
o &88=2E :20°C
t
t

n r

FIZIR| Se B9 A Al

ru

Hi Y - 722t HiQF O|= 0= CPEV}

. M= H#H S 0KCPE)

1) M=ol "Ej7t feez ﬂ._P’é*EIHLF =2 A 8dl=l= B

2) CPEZt &HQlE|= B8t 14€ 0|20 = CPEZ} =0l IXI B= 89 25 PCR
HAAF 2Al

]

i

A
— o
0% 6. =AMESSHE AN 7L DNAFZE R0 MEH, SoE 8 7|IE



A8E B2 Mz=A 7IE HE

Lt. Conventional PCR

Ct.

2.

4,

7.

Lt

1) Z2to| St =A

Type Code Primer sequences Product size
F1 5'-TCT-TGG-AGC-CAA-ATA-GCT-CAR*-R*TC-3' 714 bp
R2 5-AGA-TGG-TAT-GGA-CCC-CAA-TAC-ATH-AQNF-CAY*-3'
Nested 2 | DNA 24 — 95°C 18, 55°C 12 72°C 1 352] — 72°C 10&
(Glycoprotein) | F1 5'-TCT-TGG-AGC-CAA-ATA-GCT-CAR*-R*TC-3 606 bp
R4 5'-CTG-GGG-TTT-CCN*-CCT-CAA-AGY*-TGY*-3'
ZH | 95°C 1&, 55°C 1&, 72°C 1&, 352 — 72°C 10&
G1 5'-TGA-AGA-Y*TG-TGT-CAA-TCA-AGT-C-3' 369 bp
G2 5'-GCG-AR*T-GCA-GAG-AAA-AAG-TG-3’
One-step1 —
ZH | 50°C30E H°C22 — H°C 15X 56°C 30X 68°C 12 402| - 68°C 7=
* Mixed base codes: R(A,G), H(A,C,T), N(A,CG,T), Y(CT)

* Pre-denaturation} final extention2| tHA|I7t &

** Revers-transcriptase BHS(E= cDNA )2 22, 4& kit M=AL 7|& XE

FESHY PCR SY =9,

oy By

SHA2M(Genbank)0f] SEE0 e

=k

SAI0f TIHSIH, PCR S Al HHO[2{A HY

PCR HFQOH X-"KI-

MO% 6 2AMEESA A O Sgtaad

7|IEE MEY B2 MZAL 7|IE HE

F7IMg A

2150 YK|SH=X| T

Y

HHO|2{A HY¥d} PCRE

=4 oy
. PCR ¥ Al FItE HO

HES(PCR) LE =0, S2E JY

SELREY
ER-EXET-

oA BI|=X| G2 B?, &8 kit MEAL 7IE HE

olo

- o

FHA G7IME EE =

10| Hio|2{AMSHEES

(Infectlon with viral haemorrhagic septicaemia virus, VHS)

1. HaH
7t. Viral Haemorrhagic Septicaemia Virus
L} Family Rhabdoviridae, Genus Novirhabdovirus
C}. Bullet-shaped, (70x180) nm, ssRNA
2. A =EH| 3 HAE
7t. "*”'%.Af 2 ME
Moz 1. EEA =T Mt 22(E 248 ARE YEEMELRE AE
Lt =237
) Hg =3
7h ALBHE0l= THH| : ME(anterior kidney), A%, Z|(Z DY EHA)
Lh d&SdE EO0l= MM : H & (anterior kidney), H&, HIE
Ch 7HMI7E 22 22 UEE 2ot U = =23 7 HE WA o TA ofx|
2f) AFZEEOf Al HA
2) BXgt =% 7t WE(VHSVE EAaEso] 2
Ch AR 22
1) EXHEESE : RNA QFES} A|20jA 24A12H O|LY Y2 & & -80 °C O[5 &7| 2t
2t. Pooling
1) HOE 1. SEEA =4E L ARQ| poolingg &1
X

= 0O
2) 2 NEE W ZAB YHOR o] Kol U X0 5 AL AR EAPSIH
o

AAE & Mols 2S5O0 A poolingdtd] A& £ US

3. Ho|2 A& HjQF
RS,

MO% 6. 2XHEESHE HAE LE RNA =E 2 DNA B 2o 20, 32lE
AU J|EE MY B2 MEA 7|8 HE

Lt. Conventional PCR
1) Z2to|l 3 x=HA

Type Code Primer sequences Product size
One ste 3F 5'-GGG-ACA-GGA-ATG-ACC-ATG-AT-3' 319 b
(Nucleo rotpein) 2R 5'-TCT-GTC-ACC-TTG-ATC - CCC-TCC-AG-3' P
P 2 | 50°C 3082 — 95°C 158 — H°C 30X 60°C 30X 6°C 12 352 — 68°C 7=




* Pre-denaturationi} final extention2| THAI7t EHSHA ®7|E(X| 42 B2, 48 kit MZAL 7|1& HE
** Revers-transcriptase BFS(ES cDNA THa)o| FL, 4& kit M=EAL 7|& HE
C}. Real-time PCR
1) majolo| o =7

Type Code Primer sequences
F 5'-AAA-CTC-GCA-GGA-TGT-GTG-CGT-CC-3'
(m%:; Stzfem R 5'-TCT-GCG-ATC-TCA-GTC-AGG-ATG-AA-3'
ger':’e) probe 5'-6'-FAM-TAG-AGG-GCC-TTG-GTG-ATC-TTC-TG-BHQ1-3'
=4 50°C 305 — 95°C 158 — M°C 15% 60°C 40, 72°C 20X, 403
F 5'-ATG-AGG-CAG-GTG-TCG-GAG-G-3'
(nlggo;tg;n R 5" TGT-AGT-AGG-ACT-CTC-CCA-GCA-TCC-3'
gene) probe 5'-6FAM-TAC-GCC-ATC-ATG-ATG-AGT-MGBNFQ-3'
=4 50°C 2&2 — 95°C 102 — 95°C 15X, 60°C 12, 403]

* Two step2 =& ™ cDNA &(random primer) 28
2t PCR HH3H X%}

MY 6 BAMSSSE ZARY Cf SUBLSYISERIS AL YARIRHAISEY

(Real-time PCR) 0] T2, BOIE 48 7S5 MBS 29 HEA 7IE X

oh @MY £4 . SRS W(Genbankdl SEEO| U RWX AIINY HEE
OISH0 YK|SHER| BHEH

5. THEHY
7k PCR 24 Al S84 TF

.
L. PCR ¥dY &2 F7IE Real-time PCR & ol X FIIME2EM A VHSV

QRIS YXT B AT U B

-

HEEENENECMEESS
(Tilapia lake virus disease, TiLV)

1. HHA
7t. Tilapia lake virus (Tilapinevirus tilapiae)
L}. Family Amnooniviriae, Genus Tilapinevirus
C}. Enveloped, 55~75 nm, LF4E nucleocapsid, ssRNA

2. M=EH & HNE

ThHUHN Y A

MO 1. HEUZA =28 w2t o2|E 248 AR HUZAAMERE A8
Lt =8 F7|
1) Mg &3 ok, & 2
2) #8g =7 K|, ZEZERNA HHSEH)
Ch Az Eat
1) XY =38
7 24A|7+ O[Lf 0~4°C
Lh) 95% OfEtS, -20~-80 °CHX| &7| =3
2t. Pooling

) MO 1. S2EA +ZME LE AIRQ| poolings H1
X

[
2) 2 AM=E JHE AME HE2= x| X0 B KO S 2 AlR2 EAPYESH

oo

AAME & Wols 2H=H0| A poolingsto] ArER = U

3. Hjo|2{A HYQ¥
7b FSME ; E-11
Lt 2= : 25°C
Ch MZ% : 25°C
2h Hj Qe - 3~10Y 7t HiYSt, CPE RHE
OF, M|Z#HZ0kCPE) 29l

HMog 4
HY8 7IEE MB8E ER M=A 7IE HE

[=]] A

= o
6. 2XFEEEE AALH Lt RNAFZE 3 cDNATHY 2ol 20, Z2lE
7



Type Code Primer sequences Product size
ext-1 5'-TAT-GCA-GTA-CTT-TCC-CTG-CC-3'
MET1 5'-GTT-GGG-CAC-AAG-GCA-TCC-TA-3' 413 be
= 50°C 30& — 95°C 15& — 94°C 30Z, 60°C 30%, 72°C
Nested1 =0

(Segment 3)

30, 253 - 72°C 7&

7450/150R/ME2 | 5'-TAT-CAC-GTG-CGT-ACT-CGT-TCA-GT-3' 250 b
ME1 5'-GTT-GGG-CAC-AAG-GCA-TCC-TA-3' P
=H 94 °C 30, 60°C 30X, 72°C 30X, 253 — 72°C 7&

* Pre-denaturationZl} final extention2| THAI7F EYSIA &

T|EIX| %2 FR, 48 kit MZAL 7IE HE

BT ©OT, oo

** Revers-transcriptase BHS (£ cDNA )9 AL, &8 kit MZA 7|8 HE

C}. PCR 2tSH &|Zf
MO%E 6. BAMSSSA AN Cf SS=AHMERS((PCR) R0 20, S8 AHE
7|EE MY 42 MEA 7IE NE

gt g7\Mg 2M . fHX %%”(Genbank)oil SE2q)0 Y= QX MY HEE

201510 YL K[SH=X| T
5. THEHY

7t Hiol2{A HZF PCRE A0 ZISHH, PCR 24 A| HiO|2{A HiFZ EX[SH
29 oy

L}, PCR &M Al FItE HO|2{A HiQO|AM CPE =2l XU HFO|2{A HYQEAMO| A SHAt
FESI0 PCR Y =ol, I BM ZD TiLV ARt X 42 XF
%t)g E}X-I

IEI HIO| 2| A MM A ALS/HIO| B AM x| E 9 atats

o 1o

(Viral nervous necrosis, VNN/Viral Encephalophathy and retinopathy, VER)

1. HaH
7}. Viral nervous necrosis virus (VNNV)
Lt Family Nodaviridae, Genus Betanodavirus
C}. 25~30 nm, ssSRNA
2. MEEH| 3 HAE|
7h A e Ay
MO 1. EGA +=24E0 w2t of2lE 248 ARS8 S2HME2Z AME
Lt F8 7|
N HYE =3 u, B, =
2) BXg =% oprtol, ME, HIE, AFE 5 W72
Ch AR 22
1) 2AHEEE8 1 4°C 2~3Y O|L, -80°C &7| 22
2t. Pooling

1) MOoE 1. 2EA =FHF L AIRQ| poolingE H1
2) 2 M=EE JMHE ZME RECZ o, X0 8 0] § A2 ARZ 2AFYESHH
| 235

AAE & Mols dHFH0 XA poolingstd] AH&E = AZ

3. Hfo[2{~ Hi Y

7b. FBEMIE : SSN-1, E-11
YR E : 25°C
b MBRE : 25°C
.
t

l'|-|l_1|_

Hi U 102 BHRISHH, CPEZE =RIZX| B= 2
. M| & H 2 0k(CPE)
1) CPEZh =QIE[= ZRt AUEiY o|20= CPEZ} HQIEX| Y= B2 2F

8% ZCHEiFsto] 1022t =71 2E

]

ITE 6. 2AFE=StY HAMY LE RNATZE X DNAZY SRO| =0, S2IE
HY8 7IEE MBE ER M=A 7IE HE

Lt. Conventional PCR
1) Ze2to|l X =



Type Code Primer sequences Product size
VNNV1 5'-ACA-CTG-GAG-TTT-GAA-ATT-CA-3' 605 bp
VNNV2 5'-GTC-TTG-TTG-AAG-TTG-TCC-CA-3'
Nested Eyal 95°C 2& — 95°C 30X, 57°C 30X 72°C 45, 40%| — 72°C 10&
VNNV3 5'-ATT-GTG-CCC-CGC-AAA-CAC-3' 255 bp
VNNV4 5'-GAC-ACG-TTG-ACC-ACA-TCA-GT-3'
Eal HM°C 22 — 94°C 30X, 57°C 30X 72°C 45, 40%| — 72°C 10&
AH95-F1 5'-AGT-GCT-GTG-TCG-CTG-GAG-TG-3' 341 bp
One stepf AH95-R1 5'-CGC-CCT-GTG-TGA-ATG-TTT-TG-3'
el 95°C 22 — 95°C 50%, 56°C 50%, 72°C 50, 302| — 72°C 5&
F2 5'-CGT-GTC-AGT-CAT-GTG-TCG-CT-3' 420 bp
R3 5'-CGA-GTC-AAC-ACG-GGT-GAA-GA-3'
Nested? el 95°C 22 — 95°C 40%, 55°C 40%, 72°C 40, 25%| — 72°C 5&
F2 5'-GTT-CCC-TGT-ACA-ACG-ATT-CC-3' 294 bp
R'3 5'-GGA-TTT-GAC-GGG-GCT-GCT-CA-3'
Eyal HM°C 22 — 94°C 40Z, 50°C 40X, 72°C 40, 252 — 72°C 102

* Pre-denaturationZ} final extention2| THAI7t SEYSIA B7|E|X| 22 42, 48 kit M=EAL 7|E HE
b

** Revers-transcriptase BHS (S5 cDNA )9 A2, &8 kit HM=A

C}. PCR 2tSH ®|Zf

HOY 6. =AME

7IEE MEE d% M=t 7IE HE

2t E7IMe

5. Y

7t Hol2{A HYnt PCRE

2y By

L PCR 24 Al $7h2 BfOl2{2 HHYOIA CPE SOl U HHO|2{A BHOSYOI A B4t
F550 PCR YN O, HIIMY 2 AT VNNV SERIS AXT S HF
oY B

=
™

M

1E Hg

S A O SERLGMERS(PCR) 0| 20, SQlE 48

HXt2A(Genbank) 0 SEE0f A= FHA H7IME ZES
tol X|St=X| BT

SAOf ZAYSIH, PCR S8 Al HIOIZA HiYS X

ot
E

EBEEEHESTVEESS
(Oncorhynchus Masou Virus Disease, OMVD)

1. HaH
7t. Oncorhynchus masou virus
Lt Family Herpesviridae
Ct. 200240 nm, dsDNA
2. A =EH| 3 HAE
7h A e i
MOz 1. EEA S2E0| mat 22(E 248 AlRE YEEME2E A
Lt =2 F7I
1) Heg =3, U HE, S
2) #Ag =3 28, Y A R 2 ge| w3t g )
3) HE 4cm O[Sl 2 : OfM| THE AL
4) HHO| 4~6cm O[312l B2 @ ZH e MTYS ZHD LHYS A8
5) HE0l 6cm O]l H2 : MY EHH £ TS A 2 E= UEE ME
2t. Pooling

) MIOE 1. AEEA =EME LE AEQ| poolingE &1
2) £t 5 M Z poolingO| MPHE|H, | =5 pooling2 Hlst= A0l 2

3. Hro| 2|~ HYef

7t FSHMIE : RTG-2, CHSE-214
hB¥RE @ 20°C
hEBRE :15°C
r
f

L R

CHISYR 142 HIY = CPEZF BHEEX] BE B AUHSTY) 2Al

]

e 89 25 PCR HA

s

Al

Lt. Conventional PCR
1) 2ol X =

M= E';'Ei THCPE) : CPE7} &QIElE Z29t AHCOHY O|=0|= CPEZ} =QIE|X|



Type Code Primer sequences

Product size

One stepl R5

F10 5'-GTA-CCG-AAA-CTC-CCG-AGT-C-3'

439 bp(OMYV, SalHV-2)

5'-AAC-TTG-AAC-TAC-TCC-GGG-G-3'

800 bp(SalHV-1)

zH 94 °C 30, 56°C 30%, 72°C 30%, 30%]

* Pre-denaturationd} final extention2| THAI7t E¥5IAH H7|%|X| &

re A

2 4% J8 kit MEAL 7|FE

Cf. PCR Bt3H H|Zf
HNO%E 6. EAMSSSIE ZAMY Ot SeaAMES((PCR) BEol w20, 2= AHE
7|IEE ABY E2 HZAL 7|1 HE

gl S7IME B4 . W2 (Genbank)d| SEE|0 UEs FHA FIIME HEE

=olsto] LX|SH=X| THEt
5. B

7h HRO|HA HiZDN PCRE SAIO| TIABIH, PCR & Al HO|HA HiYS X[t
oM my

Lt PCR ¥ Al F7t2 HiO|2{A H{QFO|A CPE =Ql XU H{O|2{A H{QIAO|A SH A
FE510 PCR & =2l F7(ME 24 Z1t oMv RAEARE AX|g B2 ZFB

oy T

HES| LA ALHS

(Infection with abalone herpesvirus, AbHV)

t. Aurivirus haliotidbalaco (0|8 Haliotid herpesvirus1 3
Lt Family Malacoherpesviridae, Genus Aurivirus
f. Lcosahedra, 100~110 nm, dsDNA

| Abalone herpesvirus)

= T o — (M)
HNOZ 1. AL £2E0| M2t 928 248 ARE FUHABRE A8
Lt F2 F7|
1) Mgk =& . MZAXZ(cerebral, pleuropedal, buccal ganglia)
2) #8g 23 HAMERE

1) BEXFEESEAA 0 70~90% OEF2(OIEF2: 2% =101) E= 4528
2k, A|Z22| pooling

1) MOE 1. HEEA S LE ARQ| poolingE &1
HHE HALE Aoz stE|, XIf S9f =

= o
—_ O —_
AAtE & ol HYE=E0| XA poolingdtd] AMBE = US

3. Hio|2{ & HYQF
sicrele

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
o 1 AbHV-16 5'-GGC-TCG-TTC-GGT-CGT-AGA-ATG-3' 522-588 b
?:b':\e/f AbHV-17 5'-TCA-GCG-TGT-ACA-GAT-CCA-TGT-C-3' P
bl 94 °C 30, 52°C 30, 403
40f 5'-TCC-ATC-GAG-ATT-CCC-AGT-TC-3'
One step2 ; : 606 bp
1461 5'-ACG-CCA-CCC-TGT-ATA-ACG-AG-3
(AbHV) s o S o -
el 94°C 1&, 52°C 12, 353

* Pre-denaturationd} final extention2| THA|I7} SYISHAH E7|ZX| U2 AR, && kit HZAL 7|& HE



Ct. Real-time PCR
1) 2ol X =

Type Code Primer sequences
ORF49F 5'-AAC-CCA-CAC-CCA-ATT-TTT-GA-3'
qPCR1 ORF49R 5'-CCC-AAG-GCA-AGT-TTG-TTG-TT-3'
(AbHV ORF46) | ORF49-probe | 5'-6FAM-CCG-CTT-TCA-ATC-TGA-TCC-GTG-G-TAMRA-3'
z=d 95°C 32, 62°C 30, 502
ORF66F 5'-TCC-CGG-ACA-CCA-GTA-AGA-AC-3'
gPCR2 ORF66R 5'-CAA-GGC-TGC-TAT-GCG-TAT-GA-3'
(AbHV ORF66) | ORF66-probe 5'-6FAM-TGG-CCG-TCG-AGA-TGT-CCA-TG-TAMRA-3'
z=d 95°C 32, 62°C 30z, 502

* Denaturation THAl= =

SEl0) UK U

(EoN =]

** Pre-denaturationlt final extention2| A7} ERSHH BE7|Z|X| %2 HR, A8 kit MEAL 7|18 HE

gf. PCR Bt X &t

HMOoE 6 2AFY=SHY ZAMY Ct

of 7IME =24 -

(=} =

o o
SE&0 UAs FEAN F7IME ZEE
C

[15] HLtOjOIAAE| ALY S
(Infection with Bonamia exitiosa)

2. AEEH 3 HAE
b EAA o 4
MO 1. EGA +E0 2t ol
Lt =82 g7

i
A
x
oo
>
HU
i
ox
ng
oY
>
oo
[o]
Hu
>

o

Ot Pooling
) HOE 1. LHA =ZME L ARQ| poolingE &2
2) 2 AMEE JHHE dME HAELZ otE|, KNI 52| A2 AR=Z

= %
AAME & Mol= dHFH0| XA poolingstd] A& = AS

Hd =t

AT
ikl

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
One step1 CF 5'-CGG-GGG-CAT-AAT-TCA-GGA-AC-3' 760 bp
Bonamia spp. CR 5'-CCA-TCT-GCT-GGA-GAC-ACA-G-3'

(18S) el 95°C 1&, 59°C 1&, 72°C 1&, 353
One step2 BO 5'-CAT-TTA-ATT-GGT-CGG-GCC-GC-3'

Bonamia spp. 304 bp
and several BOAS 5'-CTG-ATC-GTC-TTC-GAT-CCC-CC-3'

member of

Haplosporidia

o, = o, = o, = S
(185) z=d 95°C 14, 55°C 1, 72°C 1&, 302/




BEXIT-F 3'-GCG-CG-TTC-TTA-GAA-GCT-TTG-5'
One step3 246 bp
B. exitiosa BEXIT-R 3'-AAG-ATT-GAT-GTC-GGC-ATG-TCT-5'
(18S-1TS1) —

= 94°C 30%, 58°C 45%, 72°C 1&, 353

* One step12& B. exitiosadf £0/&0/X] FoL= FI/AF 24
One step2 M= Bg/ | BAR T2 7}S(B. ostreae : 120+180bp, B exitiosa : None)
** 94~95°C2| pre-denaturation}’d X 72°C2| final extension 1P (5~102)2 HHEA| Z3t|ofof &
C}. Real-time PCR
1) Zz2tojy 3 =¢

Type Code Primer sequences

ITS-For 5'-CCC-TGC-CCT-TTG-TAC-ACA-CC-3'

Bog:’;;lpp ITS-Rev 5'-TCA-CAA-AGC-TTC-TAA-GAA-CGC-G-3'
(TS-1) Bon ITS probe | 5'-FAM-TTA-GGT-GGA-TAA-GAG-CCG-C-MGBNFQ-3'
=A 95 °C 15%, 63.6 °C 12, 353
SSU-For 5'-CCC-GGC-TTC-TTA-GAG-GGA-CTA-3’
Bog:’;;ipp' SSU-Rev 5'-ACC-TGT-TAT-TGC-CCC-AAT-CTT-C-3'
185) SSU probe 5'-FAM-CTG-TGT-CTC-CAG-CAG-A-MGBNFQ-3'
z=A 95 °C 15%, 60 °C 1&, 409
Bosp2-185-F 5'-CAG-GAT-GCC-CTT-AGA-TGC-TC-3"
Eog;f;fpp Bosp2-185-R 5'-GTA-CAA-AGG-GCA-GGG-ACG-TA-3’
185) Bosp2-185-INprobe | 5'-HEX-TTG-ACC-CGG-CTT-GAC-AAG-GC-BHQ1-3'
z=A 95 °C 15%, 60 °C 1&, 409
BEXIT-F 5'-GCG-CGT-TCT-TAG-AAG-CTT-TG-3'
JPCR BEXIT-R 5'-AAG-ATT-GAT-GTC-GGC-ATG-TCT-3'
(185-ITS) =71 95 °C 30Z, 58 °C 45%, 72 °C 60, 35%]
*Melt curve : 58 °C ~ 95 °C, 0.5 °C S7}/sec
BEa_F 5'-GAC-TTT-GAC-CAT-CGG-AAA-CG-3’
quf/;?oia BEa R 5'-ATC-GAG-TCG-TAC-GCG-AGT-CT-3'
(Actin) BEa_probe 5'-FAM-GGC-AGC-GAA-TCG-ATG-GGA-AT-BHQ1-3"

= 95 °C 15%, 60 °C 20%, 403

5.

* Pre-denaturationd} final extention2| THA|7} EYSIA HI||X| %2 AL, A kit HZTAF 7|
2t PCR 2F3 X %
MO% 6. 2AMESSHE ZAAEH Cf SE2ACMERS(PCRIZE AL HAIZRHXESEY
7

pSk=]
o

A

(Real-time PCR) 0| M2, JQE 4UE 7|EE ABY B2 MZAL 7|& X8
Oof E7IMYE 24 fEX2H(Genbank)0| SEL|0 A= A HIIME HEE
=I5t YA|SH=X| T
=y
7l PCR 24 Al 24 &
Lt. 24 A 8

PCR ¥4 Al FI7IZ Real-time PCR ¥4 =9 % SIML
o
°

exitiosa SEAL EX[g 3% 2T &9 TH

HLO0I AEH ZAS
(Infection with Bonamia ostreae)

1. HalH
7t. Bonamia ostreae

2. NEEH Y Mz
P HUYA 2ol M
RMIE 1. YUHAL AN o2t ol2IE 248 ARS FUAAIZLE A

- O
L F2 &7

S| ¥
2) &gt =7 of7to, MY, Q&8 9 C}E X3
Ct. Al2 232
1) EXHEESE : 80% OEHS

2t. Pooling
) HOE 1. LHAN =ZUE L ARQ| poolingE &2
2) 2 AMEE JHHE dME HAELZ otE|, KNI 52| A2 AR=Z

A = Hd =t
AAME & Mol= dHFH0| XA poolingstd] A& = AS

ikl

AT

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
CF 5'-CGG-GGG-CAT-AAT-TCA-GGA-AC-3'
One step1 ; : 760 bp
) CR 5'-CCA-TCT-GCT-GGA-GAC-ACA-G-3
Bonamia spp. (18S) —
=4 95°C 1&, 59°C 1&, 72°C 1&, 353
One step2 BO 5'-CAT-TTA-ATT-GGT-CGG-GCC-GC-3'
: 300 bp
Bonamia spp. and , ,
several member of BOAS 5'-CTG-ATC-GTC-TTC-GAT-CCC-CC-3
Haplosporidia (18S) =4 95°C 18, 55°C 1&, 72°C 1&, 303




R 5 BoosFO3 3'-CAA-TGG-TGC-GTT-CAA-CGA-GT-5' .
ne step BoosR03 3'-GGG-TTC-GCG-GTT-GAA-TTT-TA-5' P
B. ostreae (18S) —

=4 95°C 30X, 58°C 30X, 72°C 45%, 403

* One step12& B exitiosadf £0/F0/X] LBz FI/AHF 24 Z+
One step2 M= Bg/ | BAR T2 7}S(B. ostreae : 120+180bp, B exitiosa : None)

2 BHEAl mE 0[O B

** 94~95 °CO| pre-denaturation’d X 72°CQ| final extension IFE(5~10&)2 BtE

Ct. Real-time PCR
1) Z2to|l 3 x=HA

Type Code Primer sequences
bCRY ITS-For 5'-CCC-TGC-CCT-TTG-TAC-ACA-CC-3’
onam/_a o ITS-Rev 5 TCA-CAA-AGC-TTC-TAA-GAA-CGC-G-3'
(Tocry | Bon ITS probe 5'-FAM-TTA-GGT-GGA-TAA-GAG-CCG-C-MGBNFQ-3'
ZzA 95 °C 15%, 63.6 °C 1&, 353]
SSU-For 5'-CCC-GGC-TTC-TTA-GAG-GGA-CTA-3’
Bojﬁf‘fpp SSU-Rev 5-ACC-TGT-TAT-TGC-CCC-AAT-CTT-C-3'
185) SSU probe 5'-FAM-CTG-TGT-CTC-CAG-CAG-A-MGBNFQ-3'
=7 95 °C 15%, 60 °C 1=, 403
Bosp2-18S-F 5'-CAG-GAT-GCC-CTT-AGA-TGC-TC-3'
Eogﬁfipp Bosp2-185-R 5'-GTA-CAA-AGG-GCA-GGG-ACG-TA-3’
(gs) | Bosp-18SINprobe 5'-HEX-TTG-ACC-CGG-CTT-GAC-AAG-GC-BHQ1-3'
=2 95 °C 15%, 60 °C 15, 403|
GPCRY BOSTRE-F 5'-TTA-CGT-CCC-TGC-CCT-TTG-TA-3’
Riving BOSTRE-R 5'-TCG-CGG-TTG-AAT-TIT-ATC-GT-3' _
(185-ITS) =71 95 °C 30, 55 °C 45X, 72 °C 1&, 353
* Melt curve : 55 °C ~ 95 °C, 0.5 °C 57}/sec
GPCRS BO2_F 5'-AAA-TGG-CCT-CTT-CCC-AAT-CT-3'
a BOR 5'-CCG-ATC-AAA-CTA-GGC-TGG-AA-3'
(Acting BO2 probe 5'-HEX-TGA-CGA-TCG-GGA-ATG-AAC-GC-BHQ1-3’
zA 95 °C 15X, 60 °C 20%, 403
4PCRG Bo AITF 5'-GCT-TCG-ACC-GAA-AGT-TCC-G-3'
e Bo A2R 5'-GGC-GAA-GAG-GTC-TTT-TCT-GA-3'
(Actin 1) =7 95 °C 30X, 60 °C 1=, 72 °C 30X, 403
* Melt curve : 60 °C ~ 95 °C, 0.5 °C S7}/sec

¥ FQ, M kit HEA JIE HE

* Pre-denaturationZ} final extention2| THAI7} SHSIA B7||X| 2 42, &8

2t PCR BHSH X &
HO%E 6. 2XHY
(Real-time PCR)
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5. =y
7} PCR 24 Al 84 BHE
Lt. PCR & 2y =ol
LK B2 AT gM oy

M

o

‘g Al Real-time PCR &g =0l 9 HI7|MY 2N Z1t B ostreae FTXLR}
WE|

o

=
=
(Genbank)0il SEE[0] U= FHA F7IME FEE

oI5to] X[SH=X| THE

Of2E L2 Ol ZR| WA LY S
(Infection with Marteilia refringens)

1. HEH
7t. Marteilia refringens (O¥1t MY Esh

E.
Lt Family Marteiliidae
Ct.

Protozoan parasite
2. M=EH| 3 N

P HYHN T A
MOF 1. HYHA 20 02t o8 248 AR

i
ox
ng
oY
>
oo
[o]
Hu
>
oo

HESH xE . Mgt xE 9f
Ch Al 232
1) 2AHEESE 0 80% OIS &= -20°C O|stel W&
2t. Pooling
1) MO 1. HZHA =L LE AlRQ| poolingS &1L
2) 2 MEE HHE HAE HECR i, XIf S &2 AMRE ZAYESH
AME & Mol= HHEFHO| X2 poolingdto] AHEE == AS
3. Hf Q¥
siEels
4. EXPEESHE A
7h. SAHDNA) ==
HOE. 6. 2xtd=2sts AAY 7L DNATE 20l 20, S2E 48 7|EE
Ar8E 42 HZAL 7IE HE
Lt. Conventional PCR
1) Zato|y 8 =H
Type Code Primer sequences Product size
Fwd Pr4(M2A) 5'-CCG-CAC-ACG-TTC-TTC-ACT-CC-3'
O”(TT;E;M Rev Pr5(M3AS) | 5'-CTC-GCG-AGT-TTC-GAC-AGA-CG-3' 412 bp
2= 95°C 1&, 55°C 1&, 72°C 1&, 302
Fwd MT1 5'-GCC-AAA-GAC-ACG-CCT-CTA-C-3'
N?ISGt(;;ﬂ Rev MT2 5'-AGC-CTT-GAT-CAC-ACG-CTT-T-3' 525 bp
2= 95°C 1&, 55°C 1&, 72°C 1&, 302




Fwd MT-1B 5'-CGC-CAC-TAC-GAC-CGT-AGC-CT-3'
Rev MT-2B 5'-CGA-TCG-AGT-AAG-TGC-ATG-CA-3' 358 bp
=7 95 °C 30%, 60°C 30%, 72°C 30X, 253
Fwd SS2 5'-CCG-GTG-CCA-GGT-ATA-TCT-CG-3' 266 bp
One step2 Rev SAS1 5'-TTC-GGG-TGG-TCT-TGA-AAG-GC-3' or
(18S) or Rev SAS2 5'-CGA-ACG-CAA-ATT-GCG-CAG-GG-3' 700 bp
=H 95°C 18, 55°C 1&, 72°C 1&, 303

* One stepl: M. refringens types M and O Also amplifies M. cochillia 1TS-1

** Nested1: M. refringens types M and O Also amplifies M cochillia and possibly other species IGS

*** One step2: Marteilia spp. amplifies M refringens types M and O, M cochillia and possibly other species 185
***% Pre-denaturationd} final extention| THAI7F S| B |L|X| &2 42, && kit MZTAL 7|1F HE

Ct. Real-time PCR
1) Z2to|l 3 x=HA

Type Code Primer sequences
Mare-F 5'-YCA-GGC-GAG-TGC-TCT-CGT-T-3'
GPCR1 Mare-R 5'-TGA-TCT-GAT-ATT-ATT-CAG-CTG-TTC-GA-3'
(7s) Probe Mare-O 5'-VIC-CCT-TTC-CCC-GAC-GGC-MGBNFQ-3'
Probe Mare-M 5'-FAM-GCT-TGC-CCT-ACG-GCC-MGBNFQ-3'
=4 95°C 3%, 60°C 30, 509
TagMar-F 5'-GTG-TTC-GGC-ACG-GGT-AGT-3'
qPCR? TagMar-R 5'-TGA-TCT-GAT-ATT-ATT-CAG-CTG-TTC-G-3'
(TS) TagProb-O 5'-FAM-GCC-CTT-TCC-CCG-ACG-GCC-G-BHQ1-3'
TaqProb-M 5'-HEX-GCG-CTT-GCC-CTA-CGG-CCG-TGC-BHQ1-3"
Eal 95°C 30z, 60°C 1+, 402
Mar_18S_F 5'-ACG-ATC-AAA-GTG-AGC-TCG-TG -3'
gPCR3 Mar_18S_R 5'-CAG-TTC-CCT-CAC-CCC-TGA-T-3'
(18S) Probe Mar_18S_IN 5'-FAM-GCA-TGG-AAT-CGT-GGA-ACG-GG-BHQ1-3'
Eal 95°C 152, 60°C 1& 402

* qPCR1 (M. refringens types O and M ITS), qPCR2 (M. refringens types O and M ITS), gPCR3
(M. refringens Also amplifies M. cochillia and M. sydneyi 18S)
** Pre-denaturationd} final extention| THAIZ7} SE5IA| B7|=(X| A AR, & kit HEAL 7|F HE

gk PCR EHSH x|z

MO 6 =AFSSSHY A Ck

oh g7IME8 24 &
3l

PCR 898 Al 88 HF

o ? o
A(Genbank)0il SE&0] A= FEA F7IME ZE
C

. PCR &Y Al F7IZ Real-time PCR &4 =l & H7IME 24 2

SR AAMELS(PCRIZE AL MA|ZLREREEE

|IEE A 8Y B2 HZ=AN7IE X

0
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b M refringens

RHAIeE X & B 2T LY HEF

HSADRE| S ALHS
(Infection with Perkinsus marinus)

7t Perkinsus marinus
Lt Family Perkinsidae
C}. Spherical or ovoid

o 2100 T o© - O
HOE 1. HYUAA 20| met oZ|El #M8 AIEE HUAAMELE A8
Lt =%
1) Mg =& . ootrtol, oFdt
2) B8 =7 . AFPCR AXIH|)

3) RFTM ZALE A|2 X{F : of7to|, &8, %
Ch A2 =23
1) RFTM Hi % : fresh A|2Et 0|8 75
2) EAHEE S AA - 95~100% O Ete
2t. Pooling
) MO 1. SYHAL =84 L A2Q| poolingg &2
2) Oj8of % 4T : pooling EHSIX| ¥
3) No X M . 370 mel 5~100r2| N (EXHEE S HAL Al

3. RFTM(Ray's fluid thiglycollate culture method) HH2¥
HMOE 4. SN HISY Cf 7185 HIYY Yo OE

Y=Y HANE 7). DNATE YHo| M2, SE Y8 71

Lt. Conventional PCR
1) 2ol X =



Type Code Primer sequences Product size
PerkiTS-85 5'-CCG-CTT-TGT-TTG-GAT-CCC-3'
One stepl 703 bp
(Perkinsus | PerkITS-750 5" ACA-TCA-GGC-CTT-CTA-ATG-ATG-3"
-specific ~
genusrspectic = 95°C 48 — 95°C 1%, 55°C 1, 72°C 12, 40%| — 72°C 10
PerkiTS-70 5 -CTT-TTG-Y*TW*-GAG-W*GT-TGC-GAG-ATG-3'
One step2 509 bp
(perkinsus | PerkITS-600 5'-CGA-GTT-TGC-GAG-TAC-CTC-K*AG-AG-3'
pertinsus _
e spectie =A 95°C 48 — 94°C 1, 57°C 1, 65°C 32, 40%] — 65°C 102

* Mixed base codes: Y(C,T), W(AT), K(GT)
** Perkinsus genus specific PCR & B- = Perkinsus marinus specific PCR & A|

*** Pre-denaturation} final extention2| A7} SERSIH H7|Z|X| Y2 42, &8 kit M=EAL 7|& X

Ct. PCR BtS A =t

MOE 6. wAMS=SHY ZAY T SH=LAMPES(PCR) YR =, SUE 488

7IEE MEE d% M=t 7IE HE

gh. G7IME BM . QEXI2(Genbank)dll S2E0 Y= QA FIIME HEE
201510 YK|SH=X| EHEH

gy

7t PCR 4 Al 88 &

Lb. PCR ¥4 Al =72 HIYHRFTM) X FI7INME 242 Hl HAISHO Perkinsus
sp.B FPEE 7450 A0 AIME EMAL A marinus FTRIQE LX|
Sk 74O X|ZF_ OFAl IO
= oT ‘o o o - O

oo

HUSASHLZYS
(Infection with Perkinsus olseni)

7t Perkinsus olseni
Lt Family Perkinsidae
C}. Spherical or ovoid

X
o
MO 1. YA S0 wet o2(E 248 ARE YEAME2R A8

A SsH=AAL : 95~100% Of EH2

2) RFTM : A2 MM HEf S K]

2t. Pooling
1) MOE 1. HEEA S LE ARQ| poolingE &1
2) 2 AEE JHHY AAME JECE &, X S &2 ARE

2 Hd =t
AAME & Wol= 2S5O0 A poolingdsto] A& += US

AT
ikl

3. RFTM(Ray's fluid thiglycollate culture method) HH2¥
MOE 4 GH HiYY Cf 7145 e Leo IS

i

0% 6. =AMESSHE A 71 DNAFZE R0 MEn, S a8 7|IE
=2

Lt. Conventional PCR
1) Ze2to|l X =

Type Code Primer sequences Product size
One stepi PerkITS-85F 5'-CCG-CTT-TGT-TTG-GAT-CCC-3' 703 bp
(TS, Perkinsus | PerkITS-750R 5'-ACA-TCA-GGC-CTT-CTA-ATG-ATG-3'
genus-specific = 95°C 42 — 95°C 14, 55°C 1, 72°C 12, 403| — 72°C 102
One step2 | POISITS-140F 5'-GAC-CGC-CTT-AAC-GGG-CCG-TGT-T-3' 450 bp
(TS, Perkinsus | PoIsITS-600R 5'-GGR-CTT-GCG-AGC-ATC-CAA-AG-3'
osfenr-specific) = 95°C 42 — 94°C 12, 62°C 18, 65°C 3, 40%| — 65°C 102




L4

olo

U FS, 48 kit MEA 7IE X

* Pre-denaturationdt final extention2| THAIZ7} EE&HA ®7|Z|X| 22 E2, H LS| QE| AP ZL|UAAZLHS

** Perkinsus genus specific PCR ¥d B8 = Perkinsus olseni specific PCR & A| . . .. . . .
(Infection with Xenohaliotis californiensis)

C}. PCR 2tSH ®|Zf

I 6 EXPYSSIE ZAR Cf STRACMEIS(PCR) 20| D20, BOlE 498
JES ABY H? HEA 7IE HE 1. G
2t e7|Mg B4 RUA2(Genbankl SEEIO] U RFTA HIINE B=E 7L Xenohaliotis californiensis
201510 YK|SH=X| L}, Family Anaplasmataceae, Order Rickettsiales
Ch 2t HEH 332 x 1,550 nm, 7& 1,405 nm
BHY
7k PCR 84 Al 84 B 2. M=zt 3 AN
Lt PCR 4 Al 3712 BIFRRFTM) & Q7IMSY 2MS 88 MAISL0, Perkinsus sp2 7t BREMN £ UT
ZHYEE 7|40 BRED YIINY BHZI P oken/ RHXIY YK B BL HMOE 1. HUZA $2AH0| 2t ozlEl #M8 ARE HUHABOR A8
55 oy By H ¥ 2l
1) HE IE AR Sue
2 BX MEUEZF: 238 U B 28K
3) £HE =% . bjast XX
Ch A2 B3
1) BAHYSSE : 80~95% OIEHE, 4~20°C BT E£E -80°C 2T
2t. Pooling

1) MR 1. BYUZAA 224 L A29| poolingS &3

o o = O
2) NZ2E 7HHE ME REHLZ 3t&|, 2AHEESE HAE fI8H AlZ poolingO|

=3t Z20|< 50r2| poolingS AZ

7t. SHAHDNA) F&
MO 6. 2EAMMESHY HAMH 71 DNAZZE o 20, 301= AL FJIES
A8 22 HZAF 7|E HE

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
RA 5-1 5-GTT-GAA-CGT-GCC-TTC-AGT-TTA-C-3
One step RA 3-6 5-ACT-TGG-ACT-CAT-TCA-AAA-GCG-GA-3 160 bp
(16S rDNA)
! 95°C 5& — 95°C 1+ 62°C 30%, 72°C 30Z, 40%| — 72°C 102
* Pre-denaturation} final extention?| THAIZF SEsHH BI|Z[X| %2 Z2, A8 kit MZTAL 7|& HE



BLS(PCR) 0| =0, S0l

A

Ch

(Acute hepatopancreatic necrosis disease, AHPND)

i

a4

(Genbank)0| S&&|0

H

A2

EEH

7t E2Q MKl Photorhabdus insect-related(Pir) A, Pir B

od
or

(~70 kb)E &Rt U= Vibrio parahaemolyticus( Voaeno)
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One VIpPirA-284F 5'-TGA-CTA-TTC-TCA-CGA-TTG-GAC-TG-3' ]
step3 | VpPIrA-284R 5'-CAC-GAC-TAG-CGC-CAT-TGT-TA-3' 284 bp
(pirA™) = 94°C 38 — 94°C 30%, 60°C 30X, 72°C 30% 353] — 72°C 72

One VIpPirB-392F 5'-TGA-TGA-AGT-GAT-GGG-TGC-TC-3' 352 bp
stepd | VpPirB-392R 5'-TGT-AAG-CGC-CGT-TTA-ACT-CA-3'
(pirB") =7 94°C 38 — 94°C 30%, 60°C 30X, 72°C 30X 353] — 72°C 72
AP4-F1 5'-ATG-AGT-AAC-AAT-ATA-AAA-CAT-GAA-AC-3' 1269 bp
AP4-R1 5-ACG-ATT-TCG-ACG-TTC-CCC-AA-3'
Nested1 —a T teem ok e TH o —
P o = 94°C 22 — %°C 30 55°C 30 72°C 12 30X 308] — 72°C 22
\ AP4-F2 5'-TTG-AGA-ATA-CGG-GAC-GTG-GG-3'
A8 genes) ™ \pa-ro 5'-GTT-AGT-CAT-GTG-AGC-ACC-TTC-3' 230 bp
= 94°C 22 — 94°C 20, 55°C 20X, 72°C 20%, 253

* Pre-denaturation} final extention2| THA|I7} £

Ct. Real-time PCR

oA BI|ZX| 2 B2, 48 kit MEAL 71E HE

1) Zatojn St =

Type Code

Primer sequences

VpPirA-F

5'-TTG-GAC-TGT-CGA-ACC-AAA-CG-3'

qPCR VpPirA-R

5'-GCA-CCC-CAT-TGG-TAT-TGA-ATG-3'

(PirA) VpPirA Probe

5'-FAM-AGA-CAG-CAA-ACA-TAC-ACC-TAT-CAT-CCC-GGA-TAMRA-3'

=4

95°C 20Z& — 95°C 3%, 60°C 30, 45%]

* Pre-denaturation} final extention2| THA|I7} &

gf. PCR Bt | &t

MOY 6. 2AME2sHE ZAE Cf SR L2AERS(PCR)I2t
(Real-time PCR) &tof =0

o F7IME =4

. PCR &Y Al F7

—4TT '

7t PCR 28 Al 88 &3
t

I2 Real-time PCR 8 =0l I AI7|NL
SARTXeL YK|SHE R XET LY L

oA BI|Z|X| §2 B2, 48 kit MEAL 71 HE

. =l 2t 71E XE
. O MXL23(Genbank)0| SEE|0 Y= SMA YIIMY HEE
2olsto YX|SHX| HHEE

A Zab AHPND

Hr

[22] 7t H Y

(Infection with Aphanomyces astaci, Crayfish Plague)

t. Aphanomyces astaci
Lt Phylum Oomycota

2. A\ B=H| 8 ®MNE|
7b MAUAAF 22 AH

—
MIE 1. HYUZAL 22RO 2 o2El 28 Az
L} ZR A7

i
ox
ng
oY
>
oo
Lo}
Hu
>

o

7h ?i%*ﬁHEOIE 74Hl, North American crayfish species : HiCt2|7} 20 U=

Z FE|Z(soft abdominal cuticle), 2 =2 REEZ
exoskeleton), =
BE0| e B2 HEA| =3

ol A
cuticle), HEtIoHEl BHYOILE WMotE F2

[

1) EAHEE3HE  70~90%2| O EH2 0]
2t. Pooling
) HOE 1. S2HA =248 L AZQ| poolin
2 MZ2E JHHE ME HAHLR 3te, X5t 5
%‘ o= dE=X0| XA pooling(@ 7|01 et

X-I(A'EO”E}E 1:10), LH%
P

o
gs &1

3. 0|38 A

MOz 3. #0|F AAH 7F Wet mount 2O 2 2ZHBEFEANT7~9 pm)

MNOE. 6. 2AHMESSHE HAE 71 DNA FHo|| 2, SelE A
A8 22 MZAF 7|E HE

Lt. Conventional PCR
1) Zeto|Het =4

7%% NI N
5~1070)3t0] A8

AN

H & (soft part of the
Xt& (eyetalks), O|FOFC|(telson), 12|CH2|(uropods), H2tEI2t

= WM : HiCEE|I7F 20 A= 55 FE|IS(soft abdominal
[



Type Code

Primer sequences Product size

One step BO42 5'-GCT-TGT-GCT-GAG-GAT-GTT-CT-3' 569 bp
BO640 5'-CTA-TCC-GAC-TCC-GCA-TTC-TG-3'
(Ts) =2 96°C 12, 59°C 12, 72°C 12, 403

* Pre-denaturationz} final extention2| THAI7} EHSIHA ®7|Z|X| %2 4

Ct. Real-time PCR

8%, 48 kit H=AL 7|1F HE

1) Z2jo|Het =A

Type Code Primer sequences
qPCRT Fwd 5'-AAG-GCT-TGT-GCT-GGG-ATG-TT-3'
(A. astaci Rev 5'-CTT-CTT-GCG-AAA-CCT-TCT-GCT-A-3'
: Probe 5'-6-FAM-TTC-GGG-ACG-ACC-C-MGBNFQ-3'
& A. fennicus/ITS) = 95°C 15%, 58°C 60%, 502
Fwd 5'-TAT-CCA-CGT-GAA-TGT-ATT-CTT-TAT-3'
gPCR2 Rev 5'-GCT-AAG-TTT-ATC-AGT-ATG-TTA-TTT-A-3'-3'
(A. astaci/ITS) Probe 5'-FAM-AAG-AAC-ATC-CCA-GCA-C-MGBNFQ-3'
¥ 95°C 15%, 60 °C 30%, 503

* Pre-denaturationZ} final extention2| THAI7} SYSIAH ®7|Z|X| 42 4

gf. PCR Bt | &t

HOE 6. 2AHd=E

=4

SR HAM T

[ E
; SRR (Genbank)0fl S s FHA F7 ML YRHE
(o]

8% &8 kit HZA 7| HE

S ™ TS

ol

Iz

=TT — i_||£

. SO S AAMERZ((PCRIQE AL AA[ZFRF XL
= £ ABE 42 MEA 7|IF

ikl

2
[S)

T = = =

FI7tE Real-time PCR ¥d =9 3 HIME

= L=

2R 2 AT ¥ P

[23] MZtR2XI7HHLO

|28

(Infection with decapod iridescent virus 1, DIV1)

t
Lt
t

2. M=EH| 3 N

7}. Decapod iridescent virus 1

. Family /ridoviridae, Subfamily Betairidovirinae, Genus Decapodiridovirus
Ct. (150~158) nm, dsDNA

P HUYA 2ol M

—

o
MO 1. JEHA =40 w2t of2lE 248 Alz

1) 2AHEESHE 1 70~90% B2 (OIS =% HIE=10:1) £

2t. Pooling
1) MOoE 1. EEEA

PS
- O
2) 2 M=z JHHE HAE HEo= x|, X5t S

g mol= de=H

Lt. Conventional PCR
1) 2ol X =

r

=~

i

HEEMELE AE

2, 28, o7, ZHIE, ZHSCal, BT, T2l Sy,

LA LE A|22| poolingS &1
S M2 ARZE BAEN ZHAE

of %A poolingsto] AtE £ U2

Type Code Primer sequences Product size
SHIV-F1 5'-GGG-CGG-GAG-ATG-GTG-TTA-GAT-3' 457 b
Nested SHIV-R1 5 -TCG-TTT-CGG-TAC-GAA-GAT-GTA-3' P
SHIV-F2 5'-CGG-GAA-ACG-ATT-CGT-ATT-GGG-3' 129 b
(ATPase) SHIV-R2 5" TTG-CTT-GAT-CGG-CAT-CCT-TGA-3' p
= 95°C 32 — 95°C 30X, 59 °C 30X, 72°C 30%, 353
One step | CQIV-MCP-F | 5'-GAA-ACT-TTA-TGC-ACA-ATC-TTA-T-3' 103 bp

CQIV-MCP-R 5'-CCA-ATC-ATG-TTG-TCG-TAT-CC-3'
(MCP) = 94 °C 30%, 55°C 30%, 72°C 30%, 253

* Pre-denaturation} final extention®| THA|I7t S-sIH H7|T|X| &2

A2, 48 kit MEA 7IE B8



Ct. Real-time PCR
1) 2ol X =

Type Code Primer sequences
SHIV-F 5'-AGG-AGA-GGG-AAA-TAA-CGG-GAA-AAC-3

gPCR1 SHIV-R 5'-CGT-CAG-CAT-TTG-GTT-CAT-CCA-TG-3'

(ATPase) SHIV-Probe | 5'-FAM-CTG-CCC-ATC-TAA-CAC-CAT-CTC-CCG-CCC-TAMRA-3'
ZA 95°C 18 30X, 60 °C 30%, 403
142F 5-AAT-CCA-TGC-AAG-GTT-CCT-CAG-G-3'

gPCR2 142R 5'-CAA-TCA-ACA-TGT-CGC-GGT-GAA-C-3'

(MCP) 142Probe 5'-FAM-CCA-TAC-GTG-CTC-GCT-CGG-CTT-CGG-TAMRA-3'
= 95°C 10Z, 60 °C 30X, 403
DIV1-F 5-AGG-AAA-GGA-AAC-GAA-AGA-AAT-TAT-ACC-3'

gPCR3 DIV1-R 5'-GCT-TGA-TCG-GCA-TCC-TTG-A-3’

(ATPase) DIV1-Probe | 5'-FAM-CAC-ATG-ATT-TGC-AAC-AAG-CTT-CCA-GCA-TAMRA-3'
z= 95°C 10%, 60 °C 30X, 403

* Pre-denaturation@} final extention2| THAHI7t SYEIA H7|E|X| 2 A2, 48 kit MEAL 7|&E HE
2. PCR ©t3 A H| =

HOoE e

oh g7IMg

4, B

oz

N

.
L

-

CIRE LR

(Real-time PCR) gt

= .
=4

el
(@)
P

Q

%
>
4%
N
HU

A

Real-time PCR & =0l 9 H7|ME 24 A} DIV-1

A A ZH B
(Infection with  Hepatobacter penaej
hepatopancratitis, NHP)

Necrotising

1. HaH
7t. Hepatobacter penaei,
L}, Family Holosporaceae, Order Rickettsiales
Ct. Gram (-), MZZEUW M, 2/AX-FAH 2+2(0.25 um x 09 um) £= 87 HZE
ZHEI LEME(0.25 ym x (2~3.5) um)

2. A|EEH| 9 MK
P HUYA 2ol M
RMIE 1. FUHAL A o2t ol2IE 248 ARS FUAAIBOE A
L F2 3]
1) X3 XN TS JROR el ¥ xF
2) BN =Y BY, ZUZYME, g7, opi0l, WY, =25 NZY, NFE,
MTNE, BTHE

1) 2AHEESE 0 70~95% O EHS(0IEF2:E2] HlE=101) £ Y=
2t. Pooling
1) MO 1. HEEA =LY LE ARQ| poolingE &1
2) 2 NBE MY ZAE |EOZ ol X5t § EH2 ARZ EXMESY HALE

g moll= HESH0 XA poolingstd] At&g = UZ

OF. 6. =AY HAME 7). DNAFE YHo| 2H, S2E 4288 7|1ES
=2

Lt. Conventional PCR
1) 2ol X =



Type Code Primer sequences Product size
One step NHPF2 5'-CGT-TGG-AGG-TTC-GTC-CTT-CAG-T-3' 379 bp
NHPR2 5'-GCC-ATG-AGG-ACC-TGA-CAT-CAT-C-3'
(165 rRNA) x4 95°C 30%, 60°C 30X, 72°C 30%, 353
One step | FIgE1143F 5'-AGG-CAA-ACA-AAC-CCT-TG-3' 333 bp
(Flagella FIgE1475R 5'-GCG-TTG-GGA-AAG-TT-3'
hook gene) | 95°C 30, 62°C 30, 72°C 30, 35%]

* Pre-denaturationd} final extention| THA|7t &

Ct. Real-time PCR

oA B7|=X| G2 ER, S8 kit MEAL 7IE HE

1) Z2to|l 3 x=HA
Type Code Primer sequences
NHP1300F 5'-CGT-TCA-CGG-GCC-TTG-TAC-AC-3'
gPCR NHP1366R 5'-GCT-CAT-CGC-CTT-AAA-GAA-AAG-ATA-A-3'
(16S rRNA) Probe 5'-6FAM-CCG-CCC-GTC-AAG-CCA-TGG-AA-TAMRA-3'
] 95°C 15%, 60°C 1&, 403
aPCR FIgE3qF 5'-AAC-ACC-CTG-TCT-CCC-CAA-TTC-3'
(Flagella FIgE3gR 5'-CCA-GCC-TTG-GAC-AAA-CAC-CTT-3'
Probe 5'-6FAM-CGC-CCC-AAA-GCA-TGC-CGC-TAMRA-3'
hook gene) > 5 95°C 1%, 60 °C 20%, 402]

* Pre-denaturation} final extention2| THAI7t SHSHA B7|Z|X| %2 ZBL, 48 kit MZAL 7|&
2k PCR 8HS o H|Zt
MOY 6 2XH4E
(Real-time PCR)

of e71Mg 24
5. Y
7t. PCR &4

-

t
. PCR ¥4 A

Hepatobacter penaei

M Al &M THE

ZF7t2 Real-time PCR Yo =l 5 AI7ME E4M ZALt
i

5|
FHARt LR|ot= B 2T S

[25] HEAMTsIU T | AAS
(Infection with infectious hypodermal and haematopoietic
necrosis virus, IHHNV)

. Infectious hypodermal and haematopoietic necrosis virus
. Family Parvoviridae, Genus Penstylhamaparvovirus
. (20~22) nm, non-enveloped icosahedron, ssDNA

2. A|REH| 8 HMAg|
b HYUN S A
MR 1. HYHA
Lt =237

1) M3 £ ABZYME, opi0|, ZEY ZW L BT, 28 4Z4

STUHO) Wt oY 248 RS YUHANBOR A8

(ventral nerve cord and ganglia), £Z4 24 &I Z(anrennal

gland tubule), BZ7|2 HENZ((ymphoid organ parenchymal cells)

2) MY A AERANHEY, 5, W), =(PCR YH=EH =)
Ch Al 232

1) 4E2EEE Az MF = L300 HaSH0 24A17F O|Lf AlR HE|

2) AP EEE  MIOZE 2 2AE AZ28HY 2t Z2Fo| Yo mE
2t. Pooling

1) NI 1. BLAAM =F4E L A|RQ| poolingg &1

2) 2 MEE /HHE FAS RACE otE|, X5t § 22 A=2E2 ZAMY

g o= AESHO XA poolingstt] AHEE = JUZ
3. Hfo|2{A HjQ¥
SiEels
4, BXHYESH ZHAL
7t. SHAHDNA) F=
MO 6. EXMMESHE ZAAIE 71 DNAFZ H-0)| 20, 0= A8 JF|EE
ArE" 22 MZAF 7|E HE

Lt. Conventional PCR
1) Zzjolojet =7



Type Code Primer sequences Product size
One step1k 389F 5'-CGG-AAC-ACA-ACC-CGA-CTT-TA-3' 389 b
(IHHNV2} 389R 5'-GGC-CAA-GAC-CAA-AAT-ACG-AA-3' P
IHHNV-related o . A . o = .
EVESs) E¥dl 94 °C 30Z, 60 °C 30X, 72°C 30X, 353
One step2k 77012F 5'-ATC-GGT-GCA-CTA-CTC-GGA-3' 356 b
(IHHNVEt 77353R 5'-TCG-TAC-TGG-CTG-TTC-ATC-3' P
IHHNV-related o = A = o = =
EVES) = 95 °C 30Z, 60°C 30%, 72 °C 30%, 353
One step3* 392F 5'-GGG-CGA-ACC-AGA-ATC-ACT-TA-3' 392 b
(IHHNV2F 392R 5'-ATC-CGG-AGG-AAT-CTG-ATG-TG-3' P
IHHNV-related o = o = o = -
EVES) E¥dl 95 °C 30Z, 60 °C 30X, 72°C 30X, 353
309F 5'-TCC-AAC-ACT-TAG-TCA-AAA-CCA-A-3’ 309 b
One stepd 73595 5" TGT-CTG-CTA-CGA-TGA-TTA-TCC-A-3’ P
(IHHNV, ORF1) =
Bl 94 °C 30Z, 55°C 30X, 72 °C 30%, 353
* 389F/R, 392F/R |7 ®o| A= 7t Hgott EMR(P. monodon) Hs Wl HZHE

Endogenous viral elements(EVEs)E SZ8 = AS

** Pre-denaturationt final extention2| A7 EYSIA

Ct. Real-time PCR
1) Z2to|et =4

HI|E[X| @2 B2, 48 kit HZAL 712 H&

M
(=]

Type Code Primer sequences
IHHNV , ,
) 1608F 5'-TAC-TCC-GGA-CAC-CCA-ACC-A-3
gPCR IHHNV , ,
(IHHNVE} 1688R 5'-GGC-TCT-GGC-AGC-AAA-GGT-AA-3',
IHHNV-related
EVEs) probe 5'-5FAM-ACC-AGA-CAT-AGA-GCT-ACA-ATC-CTC-GCC-TAT-TTG-TAMRA-3'
zH 95°C 1, 60°C 20%, 403

* Pre-denaturation} final extention2| THA|Z7} EYHSIH H7|Z|X| %2 42, &8 kit HZAL 7|& HE

2k PCR B+ H|=
HOE 6. EXMESHE ZAHH Cf STEAAMELSPCRIQE AL MAZISTXISZEH
(Real-time PCR) 0| 20, Z21E A& 7|EE ABE 22 MZAL 7|&E HE

of A7IME B4 . SEX2H(Genbank)0l SEZ Ue FEX F7IME HEE

2HoI5t] LX|SH=X| T
5. B

7L PCR 84 Al 24 HF

Lt. PCR ¥MHY AL FIJIZ Real-time PCR Y ol 8l AIIMEEM Znt
IHHNV STXtet UX|g 42 25 o4 o

HAMZIMS

(Infection with Infectious myonecrosis virus, IMN)

1. A
7t. Infectious myonecrosis virus
L}. Family Totiviridae
Ct. Icosahedral, 40 nm, dsRNA

2 NEEH X B2

T HYHN S A
I 1. BYHA ST W2t 02|18 248 ARS

L FRE7|
EEES
h g23, AYIT, ERME, YEZIY HB QNE
Lh XS AL : B4X|, £8%, 28, BYD
2) £MY =X 1Y, BY, Yy

2t. Pooling
) MOE 1. SEEA =24 LL AlRQ| poolingS
2) 2 M= JHHE AME A2z otE|, K5t 5 A2

g Mol =80 %A poolingdtd AR =

3. Hro[2{ A HY Q¥

Lt RNATFE &

| o = a
HY8 7IEE MB8E ER M=A 7IE HE

Lt. Conventiona

S

ANEZ Z2AHYESHY

(o) X=X
PN =]

M
>
i



Type Code Primer sequences Product size
4587F 5'-CGA-CGC-TGC-TAA-CCA-TAC-AA-3' 228 b

Nested 4914R 5'-ACT-CGG-CTG-TTC-GAT-CAA-GT-3' P

SMN.\S =2 95°C 45%, 60°C 45%, 453] — 60°C 7&

r""o‘ise'm 4725NF 5" GGC-ACA-TGC-TCA-GAG-ACA-3’ 139 b

pgene) 4863NR 5'-AGC-GCT-GAG-TCC-AGT-CTT-G-3' P
=7 95°C 30X, 65°C 30X, 72°C 30%, 393| — 72°C 2&

* Pre-denaturation} final extention2| THA|IZ7t EYSIH HI|Z|X| %2 42, &8 kit HZAL 7|& HE

32, 48 kit MEA 7IF HE

** Revers-transcriptase BHS((E= cDNA o“‘*)OI
Ct. Real-time PCR
1) Z2to|l H x=A

A

Type Code Primer sequences
gPCR IMNV412F 5'-GGA-CCT-ATC-ATA-CAT-AGC-GTT-GCA-3'
(IMNV IMNV545R 5'-AAC-CCA-TAT-CTA-TTG-TCG-CTG-GAT-3'
Sfoﬁzli: Probe 5'-6FAM-CCA-CCT-TTA-CTT-TCA-ATA-CTA-CAT-CAT-CCC-CGG-TAMRA-3'
gene) = 95°C 3%, 60°C 30%, 402
* Pre-denaturationZ} final extention2| ':f74|7k oA BI| (K| U2 HR o8 kit HEAL 7|E HE
** Revers-transcriptase #H-S(E= cDNA T | 42, M8 kit MIEAL 7| HE

2. PCR 8HS o X%
MO 6 ZAFY=StY dAMY Lt

(Real-time PCR) 90| = AT 2 Xﬂ"*f 7|-.-: SR

=
= S
oh 47IME 24 %x._"xf%%”(Genbank)oﬂ OEEIW Ae FHA H7IME EE

5. EEd

o
. PCR 4 Al 88 &
. PCR &8 Al FI7I2 Real-time PCR ¥4 =0l 8l S7|M g EM ZI IMNV

QuEASL UXT P AT B WY

l_\l

simz|y

(Infection with macrobrachium rosenbergii nodavirus,
White tail disease, WTD)

1. HEHH
7}, Macrobrachium rosenbergii Nodavirus(MrNV)

.
L}, Family Nodaviridae
f.

Ct. ssRNA
2. A|IRZ=H| 9 HXZ
b HYHA S M
FIE 1. LA SO M2t 2T 248 ARS HUHAIGOR A
Lt =237
TAFF (eyestalks)2t ZHIEE HMAS 2= F7I
Ch. AlE 22
1) EXMESE ; 70~90% OIEHE £ SRR
2}. Pooling

) NOE 1. BEAA =ZFH4E L A|RQ| poolingg &1
2) 2 AEE HE BAE JACE &, X5t & &2 ARE BEAHEEH

b i B == | |-

X
>

i

g moll= AESH XA poolingsto] A8 = QA

oo

3. Hro[2{ A HH

siEels

HMOd 4
HY8 7IEE MBE ER M=A 7IE HE

Lt. Conventional PCR
1) 2ol X =

Type Code Primer sequences Product size
MrNV-F 5'-GCG-TTA-TAG-ATG-GCA-CAA-GG-3' 425 bp
MrNV-R 5'-AGC-TGT-GAA-ACT-TCC-ACT-GG-3'
Nested el 52°C 302 — 95°C 2& — 94°C 40X, 55°C 40%, 68°C 1& 302
-MrNV | MrNV-Internal_F 5'-GAT-GAC-CCC-AAC-GTT-ATC-CT-3' 205 bp
MrNV-Internal_R 5'-GTG-TAG-TCA-CTT-GCA-AGA-GG-3'

=A 94°C 1&, 55°C 1&, 72°C 1&, 302




XSV-F 5'-CGC-GGA-TCC-GAT-GAA-TAA-GCG-CAT-TAA-TAA-3' 546 b
XSV-R 5'-CCG-GAA-TTC-CGT-TAC-TGT-TCG-GAG-TCC-CAA-3' P
z=A 52°C 3082 — 95°C 22 — 94°C 40X, 55°C 40%, 68°C 12, 30|
Nested XSV-
5'-ACA-TTG-GCG-GTT-GGG-TCA-TA-3'
-XSV Internal_F 236 b
XSV- , ' P
5'-GTG-CCT-GTT-GCT-GAA-ATA-CC-3
Internal_R
=A 94°C 18, 55°C 1&, 72°C 1&, 302
MrNV-F 5'-GAT-ACA-GAT-CCA-CTA-GAT-GAC-C-3' 81 b
MrNV-R 5'-GAC-GAT-AGC-TCT-GAT-AAT-CC-3' P
, =4 52°C 302 — 95°C 22 — 94°C 40X, 55°C 40%, 68°C 12, 30%]
Multiplex XSV-F 5'-GGA-GAA-CCA-TGA-GAT-CAC-G-3' 500 b
XSV-R 5'-CTG-CTC-ATT-ACT-GTT-CGG-AGT-C-3' P
z=A 52°C 302 — 95°C 2& — 94°C 40%, 55°C 40%,

68°C 12, 302

* Pre-denaturation2t final extention®| CHAI7t ERSIAH BEI|Z|X| %2 AR, A8 kit MZTAL 7|& HE

** Revers-transcriptase £h&(

Ct. Real-time PCR

= DNA e8)2 B2, 48 kit HEA 7|1F HE

™ TS

™ |

1) Primer
Type Code Primer sequences
MrNV-SYBR_F 5'-AGG-ATC-CAC-TAA-GAA-CGT-GG-3
qPCR1 MrNV-SYBR_R 5'-CAC-GGT-CAC-AAT-CCT-TGC-G-3'
(MrNv/RNAT) . 37°C 60& — 95°C 108 — 95°C 15% 60°C 5% 72°C 105 402 —
- melting temperature: 70°C 302~ 95 °C7HX| 1027 BEH 3|8
MrNV_F 5'-CAA-CTC-GGT-ATG-GAA-CTC-AAG-GT-3'
qPCR2 MrNV_R 5'-AGG-AAA-TAC-ACG-AGC-AAG-AAA-AGT-C-3'
(MrNv/RNAT1) MrNV_P 5'-FAM-ACC-CTT-CGA-CCC-CAG-CAA-TGG-TG-TAMARA-3'
z=d R°CHE — 0°C5& — B°C 102 — H°C 0% 58°C30% 2°C30% 502
XSV-F 5'-AGC-CAC-ACT-CTC-GCA-TCT-GA-3'
gPCR3 XSV-R 5'-CTC-CAG-CAA-AGT-GCG-ATA-CG-3'
(XSV) MrNV_P 5'-FAM-CAT-GCC-CCA-TGA-TCC-TCG-CA-TAMARA-3'
z=d R°CHE — T0°C5& — B°C 102 — H°C 0% 58°C 302 72°C30% 502

* Pre-denaturationd} final extention2| CHA|I7t EYSIH B7|Z|X| %2 AL, 4E kit MZAL 7|1E HE

** Revers-transcriptase #h&(

gk PCR B H x|z

Mo 6.
(Real-time PCR) HfHof| =0
of e71Mg 24

7t. PCR &4 Al 88 &F
. PCR ¥d Al 7t
SRt LXE 4

CRNELES

=1

[=]

=2 O

: X2 (Genbank)of|

[Ecyrey

E DNA B9 B, 48 kit HEA 7IE N

T Jo

A Cf. SERAAUMELS(PCRIE AL HA|
. SoE SYE 7IE

HRHRITE
AgE B MEA 7IE Mg

=
=
E& s 7UA H7IME BEE

™ |

IE

=

—
2 Real-time PCR &4 =ol 3 S7[ME 24 Zat MrNV
2 XT LM Ty

EtRatEER

(Infection with taura syndrome virus, TS)

1. A
7}. Taura syndrome virus

t
L}. Order Picornavirales, Family Dicistroviridae, Genus Aparavirus
Ct. 32 nm, ssRNA

2. A2 ZH
7t

— 2y

24 Boo o e 0 07 o
C
e
B
o
£
e}
N
o
P
e
2
N
2

ZUAL PO et Q2E EME AMRE SZHAE2E ALE

-
_lj__rj__y_:ﬁﬂéo?d
= = = 3 o Hnu

nNo
—

1) 3 =

2) 2R EtE  MIOE 2. AAE AER
2t. Pooling

1) MO% 1. EEA =2 LL A|2Q| poolings &L

2) 2 ME= JHHE dAE HAHLZE i, X5t § F2 AMRZE 2XMYESE HAE

g moil= HESH0 %A poolingdtd At&g = UZ

3. Hio[2{ A HH

sicholo
W els

At el =

O% 6. 2AHESstA AAE LE RNAFZE U DNATHY "ol 2D, 3lE

AE F|EE AMEBY E2 HEA 7IE HE

Lt. Conventiona
1) Z2to|l H x=A

Type Code Primer sequences Product size
One step 9992F 5'-AAG-TAG-ACA-GCC-GCG-CTT-3' 231 bp
9195R 5'-TCA-ATG-AGA-GCT-TGG-TCC-3'
(TSV/ORF 2) = 60°C 302 — 94°C 45%, 60°C 45X, 403]




* Pre-denaturationi} final extention2| EHAIZt EHSHA ®7|E(X| %2 B2, 4& kit

** Revers-transcriptase HHS(EE cDNA &40 AR, A8 kit MZAL 7|&E HE
C}. Real-time PCR

1) Zapoln o =

HZ=AL 21E HE

Type Code Primer sequences
aPCR | TSV1004F 5'-TTG-GGC-ACC-AAA-CGA-CAT-T-3'
(TSV/OR | 15v1075R 5'-GGG-AGC-TTA-AAC-TGG-ACA-CAC-TGT-3'
F-1 TSV-P1 5'-FAM-CAG-CAC-TGA-CGC-ACA-ATA-TTC-GAG-CAT-C-TAMRA-3'
t'\: 110052,]4) =4 50°C 302 — 95°C 3%, 60°C 30X, 403
* Pre-denaturationlt final extention2| ':*74|7f 3F HI|Z|X| 22 AR, A8 kit MZA 7|1 HE

** Revers-transcriptase #HS(E= cDNA &
2t PCR HHS4 X

HO% 6. &%t

(Real-time PCR) &

ok 7IME &4

24 N 8
SRV
o 32 23

|
<, & kit MEA 7|E HE

o 4

=18 ZAY O SEUBLAYESPCRIZE AL HAIREXSSE
of Iz, SQUE SYE 7IESE MEE 4% M= 7IE HE

0o
Ju
i
2 1
30
r|r

Y
2 Real-time PCR ¥ =0l 3 7MY 24 Znt TSV FEXket
OFAM IbX|

OO -O

IE

7L G7IME BES

slubEy

(Infection with white spot syndrome virus, WSD)

f. White spot syndrome virus
Lt Family Nimaviridae, Genus Whispovirus
t

Ct. tH, XIS 80~120 nm, Z0| 250~380 nm, dsDNA
Al2EH S HAZ
7t "*”'%.Ar = A
MOE 1. HYUZA =TAHO| met o2& BAME8 ARE HUZAMEB2E ALE
Lt =27
1) g =3 fF5X[HITE]), ofrth|, 38, 9, 58 2=
2) #8g A ZHE, B, dE((PCR YH)
Ct Al z

MO
oY

2
oo
>
Hu
é
i
ot
ne

) S0 225H0| 24A|ZH0|L AlE N2
2) EXMESHE 1 90% OIS, -20°C(1I7HE O[U), - 80°C(H7|EE 7H5)
2t. Pooling
1) MO 1. BYEA =ZFUME Lt AE2| poolinge &
2) 2 ME= JHHE HAE HEQE 5L, X5t § Z2 ARE 2RSS A

— i B |
g mofl= HdEFH| %A poolingdtd| A & U

fl
i

oo

. Ho|2{& Hj <

s els

SRS A

7t EHAHDNA) =&
MO 6. 2 PSS ZAIE 71 DNAFZE 20| 20, S0l= A8 J|IEE
A B FMEA 7IE M8

Lt. Conventional PCR

1) S4UE kit

IQ 2000™ WSSV detection and prevention system, Primer H& 0O|& 74
7bH PCR =4
(1) one step 550 bp
94 °C 30, 62°C 30, 72°C 30=%; 53|
94°C 152, 62°C 15%, 72°C 20%; 15%| / 72°C 30%, 20°C 30=



(2) nested 296 bp

LR B
o x o x o x- S o x o x . . .
94°C 20%, 62°C 20%, 72°C 30%; 252] / 72°C 30%, 20°C 30 (Infection with yellow head virus genotype 1, YHD)
2) YT Zeojn A=A
Type Code Primer sequences Product size 1. WK
146F1 5'-ACT-ACT-AAC-TTC-AGC-CTA-TCT-AG-3' 1447 b e
146R1 5 _TAA-TGC-GGG-TGT-AAT-GTT-CTT-ACG-A-3' / P 7t. Infectious hypodermal and haematopoietic necrosis virus
Nested zd 94°C 1=, 55°C 1&, 72°C 2=, 399 Lt. Family Parvoviridae, Genus Penstylhamaparvovirus
146F2 5'-GTA-ACT-GCC-CCT-TCC-ATC-TCC-A-3' 91 b Ch (20~22 loped icosahed DNA
146R2 5'-TAC-GGC-AGC-TGC-TGC-ACC-TTG-3' P - (20~22) nm, non-enveloped icosahedron, ss
=4 94°C 18, 55°C 1&, 72°C 2+, 393
2. A =REH| W HKZ
* Pre-denaturationZ} final extention2| THAI7t SHSIA B7|E|X| 22 42, &8 kit M=EAL 7|E HE Jb RQAAF A2 APE
o210, T o - O
Ct. Real-time PCR
1) Zatoo 2 x7 HMOE 1. HEUZA =2go] w2t oZ|E 248 AR HUZAMERE A8
Type Code Primer sequences 1) X3t =%
WSS1011F 5'-TGG-TCC-CGT-CCT-CAT-CTC-AG-3, e t"
bRy | WSSTOT9R 5'-GCT-GCC-TTG-CCG-GAA-ATT-A-3' 7h HZSE0|= JHA| : ot7tD|, HYCtE|
i Probe | S-GFAM-AGC CAT-GAA-GAA TGC-COT-CIA-TCA-CAC A-TAVRAS L) 9aEaE =ole i : BEIB, opztol, shcte)
= °C 22 — 95° 2 o, 94° =, 60°C 15, 453 BB XXl - 51O[E| H 01O
CSIRO WSSVF 5'-CCG-ACG-CCA-AGG-GAA-CT-3' 2) FAE 2R 2lE HhoElE
CSIRO WSS\R 5'-TTC-AGA-TTC-GTT-ACC-GTT-TCC-A-3’ Ch Al 232
qPCR2 Probe 5'-6FAM-CGC-TTC-AGC-CAT-GCC-AGC-CG-TAMRA-3’ 1) MEZANME : A2 K% = Y20| HISI0] 24A|ZF O|Lf Al K 2|
e "C 28 — 95°C 108 — 94°C 15%, 60°C 1&, 458 25 “C(1742 | S
50°C 2% — 95°C 10& — 94°C 15%, 60°C 1, 45%] 2) EXMMEBLE 1 70~90% OEHS, - 20°C(17HY O[L), - 80 °C(R7|LT7ts)
* Pre-denaturationt final extention2| THAI7} EHSIA| BI|Z|X| %2 42, 48 kit MEAL 7|1&E HE 2t. Pooling
2h. PCR 2SO X% 1) MO 1. YAA 20 L A29| poolingg &1
HOZ 6. 2AFESSA ZAHY O SHRAAUMERS(PCRIZE AL HAIZIRTXEEY 2) 2 ABE N AME YXoZ SlE|, K|St S AL AR2 EXMMESIN HALS
(Real-time PCR) 0| [IEH, SQIE HUE F|EE AIBY F2 M=AL 7|& HE g mjols MAEZSH %A poolingdtd] AFEE £+ UAS
of A7IME B4 . SEX2H(Genbank)0l SEZO Ues FEX H7IME HEE
2HoIst] LX|SH=X| T 3. Hjo|2{A HYQ¥
sl
4. T¥Y
7|'- é,l'%l% kit %}g AI %}g JE|—7<(; N 4 'E'XI'AOHEB—TE 7|:-||*|'
Lt 48 kit &9 Al F7tE PCRI} Real-time PCR &g 2ol 81 HI7[ME =4 7} SHAHDNA) =2
_ CE S e
22 Wssv Rilxier EAE 3% HF ¥d T4 I, 6. SASSSIE AN 7t DNASE wHo] T20), 308 48 7|28
A8 42 HZAL 7|E HE

Lt. Conventional PCR
1) Zeto|Het =4



Type Code Primer sequences Product size
One step 10F 5'-CCG-CTA-ATT-TCA-AAA-ACT-ACG-3' 135 bp
144R 5'-AAG-GTG-TTA-TGT-CGA-GGA-AGT-3'
(ORF1b) ZA [ 50°C 302 — 94°C 22 — 94°C 30%, 58°C 45X, 68°C 45%, 403
GY1 5'-GAC-ATC-ACT-CCA-GAC-AAC-ATC-TG-3' 794 bp
GY4 5'-GTG-AAG-TCC-ATG-TGT-GTG-AGA-CG-3'
=4 50°C 30& — 94°C 2& — 95°C 30%, 66°C 30X, 72°C 45X, 353
Nested GY2 5'-CAT-CTG-TCC-AGA-AGG-CGT-CTA-TGA-3' 277 bp
(YHV1 and Y3 5'-ACG-CTC-TGT-GAC-AAG-CAT-GAA-GTT-3' (YHV1)
GAV/ORF1b) EYal 95°C 30Z, 66°C 30%, 72°C 45, 353
GY2 5'-CAT-CTG-TCC-AGA-AGG-CGT-CTA-TGA-3' 406 bp
G6 5'-GTA-GTA-GAG-ACG-AGT-GAC-ACC-TAT-3' (GAV)
Eyal 95 °C 30%, 66 °C 30, 72°C 45, 353|
YC-Flab | 5'-ATC-GTC-GTC-AGC-TAC-CGC-AAT-ACT-GC-3'
pool 5'-ATC-GTC-GTC-AGY-TAY-CGT-AAC-ACC-GC-3' 359 b
YC-R1ab 5'-TCT-TCR-CGT-GTG-AAC-ACY-TTC-TTR-GC-3' P
Multiplex pool 5'-TCT-GCG-TGG-GTG-AAC-ACC-TTC-TTG-GC-3'
nested EYal 50°C 3012 — 94°C 22 — 94°C 45%, 60°C 45X, 68°C 45, 352
(YHV1 to YC-F2ab | 5'-CGC-TTC-CAA-TGT-ATC-TGY-ATG-CAC-CA-3'
VHV7/ORF1 pool 5'-CGC-TTY-CAR-TGT-ATC-TGC-ATG-CAC-CA-3'
b) 5'-RTC-DGT-GTA-CAT-GTT-TGA-GAG-TTT-GTT-3' 147 bp
YC-R2ab | 5'-GTC-AGT-GTA-CAT-ATT-GGA-GAG-TTT-RTT-3'
pool * Mixed base codes: R(AG), Y(CT), M(AQ), K(GT), S(GQ),
WI(AT), H(ACT), B(GCT), V(AGC), D(AGT), N(AGCT)
=d 94 °C 45X, 60°C 45X, 72°C 45%, 353

* Pre-denaturationt final extention2| THA|Z7} EYSIH H7|Z|X| %2 42, &8 kit HZAL 7|& HE
Ct. Real-time PCR
1) Z2to|Het &=HA

Type Code Primer sequences
YHV1-12-gF 5'-AGT-CTA-CAG-TGC-TCT-GAT-CT-3'

gPCR YHV1-12-gR 5'-GAT-TCT-TGA-AGC-GCA-TGA-GT-3,

(YHV1/ORF1) YHV1-12-gPr | 5'-FAM-TCT-CAT-GTG/ZEN/TCA-TGA-TAT-TCT-CAA-GCG-AGT-IABKFQ-3'
Yl 48°C 302 — 95°C 108 — 95°C 15X, 60°C 1&, 453

2. PCR HH3 A A%

MO 6. ZAFESSE ZAMY O SYRLUMERS(PCRIZE AL HAIURTXSEY

(Real-time PCR) 0] 2D, SOUE YR 7|EE AEY E2 HMZA 7|1&E HE
Oof S7IMg BM . QEA2(Genbank)0| SZ2E|0] U= KA FIIME HEE

2oI5t0] LX|SH=X| THEH

H
N
hu
X

eal-time PCR &4 =0l 9 AI7|MEE2A At YHV-1

B
HE Yy B

[31] ¥ME ot ZFOE
(Infection with Batrachochytrium dendrobatidis)

7t. Batrachochytrium dendrobatidis
L} Family Batrachochytriaceae
C}. Fungi, Chytridiomycota, Rhizophydiales

2. NEEH Y Mz
7h HUHA 20| MY

T o — o
AIF 1. YLAN STUHO w2t ol2IE 48 ARS FUUABOR A8
L. 72 &7
1) Mg EE O, YSHO), SR, LIAH)
2 BHY RN e BT L Y

)

2) o=z

3) @otE o EH

4) XFst A|EE 15 mL screw cap tube(XIZZ&/A2|7F HE 30-40 mgt

PrepMan Ultra 50 pL7t EZhol =&
2t. Pooling
1) MOE 1. HEEA S LE ARQ| poolingE &1
2) HE=H0| XA =i 5 02| pooling 75

SHAHDNA) =F (Prepman Ultra AHEA|)
x 45%) =, ME2|(13,000 x g, 30%), 28| — 100°C, 102 7}
Xl — 2&lE2l(13,000 x g, 3&) - 45 HMF 20~40 pL

el 7 DNATZ 2|0 T2, SolE Y88 7|1EE

oY o
>~

Lt. Internal control
1) Master mix0l 10xExo IPC mix 1 pL, 50x Exo IPC DNA 0.5 uLg &7t
(1 well g 32| Bta)

2) Ct %t0| S'3CH=710f B|o 28i~48] =2 A|ZE 1/100 0|22 3|4



C}. Real-time PCR (TagMan assay)
1) Z2to|l H x=A

Target gene Code Primer sequences ct 2
Forward
5'-CCT-TGA-TAT-AAT-ACA-GTG-TGC-CAT-ATG-TC-3'
(ITS1-3 Bd)
Reverse =
5'-AGC-CAA-GAG-ATC-CGT-TGT-CAA-A-3' 39 0|5t
gPCR (5.85 Bd)
Probe 5'-6FAM-CGA-GTC-GAA-CAA-AAT-MGBNFQ-3'
(Chytr MGB2)
z=A 50°C 282 — 95°C 1082 — 95°C 15X, 60°C 1&, 453

* Pre-denaturationt final extention2| tHA|I7t &

S| B|S|X| e AL, AR kit HEAL 71F X
2. PCR Bt X &

NO% 6. EAMESEE AAMY AL AA|IZRHEXSEB(Real-time PCR) 2RO (12D,
SOUE MU F|EE MBS E2 MEAL 7|1E HE
of. AdteiM
1) 28 27 3, Zus CHS9| 7to|Eatelo) w2t A 5|0{oF &
7F) OBT (Outliers, baseline, threshold)E =31, baseline H?l= 3, 152
A™st, Threshold bare Delta RN 0.12 AX™%EHBd2t Internal control)
L) 2Het 2&+d ME0IM Ct 40| 18 I3||':'“j 73—?—, upper baseline Zt2 150 A
A 30K R4, MEQ| Ct AECH RA A
2) s 2M0| faeHX| T
7h FEUET : FAMOIAM 5% HEE LEt
Lh IPC : SEU=T 20t 2Hf O] =O0tM= ¢ & The 28y Ié,.o_l Ct 2tol2tH,
i Al&e| PCR BFSO| AN Z[ASS S5HH Al

ChH SM0=T . FAMOIM 3F HE 218/ VICOIAM C

— HADO

2h Standard curve : 100, 10, 1, 0.12| SZ0M EZE .:.-rl
Zapstofor g

3) S 2M0| QB Aoz ZHFEE A, At CHEO| 7|F S 0|8310] 3iAlE

7h YL BE 7E9| £EYO| YYUZ I RAISHH, Ct 410| 39 0[8K3 BhE 2F)

Lh S4Et8 : SEXQ B35 AL glel Ct 22 41 ZUEEE 25F)

Ch HE27t: FEUHET0 RASE B8 HEE EO|LE 17 E& 2742 BHE-T10) ATt
Zt7h LEQD Ct 250] 392t 41 ALO| £ D42 Y2 zoospore 2
Un s O MY =3 Za

5. TEY
f. Real-time PCR 3Bt A ZAi Z= A|ZO|M Ct 20| 39 =0t 42 3¢ TF
Lt Ct 2f0] 39 O[st2 =QlEl A2 24 &

@l EE=3lo}a|2To|H

(Infection with Batrachochytrium salamandrivorans)

. Batrachochytrium salamandrivorans

. Division Cyhtridiomycota, Order Rhizophydiales
fungi

2. AlgEH] 9 MM
7b MUAAF 22 MK

(i)
X-”]:[?él— 1. MOlAHA

HUZAL A0 M2} olzlEl 248 AlRE HULALRCR AR
L. F2 57|

i
oz

N Mg =8 Oe
2) #Ag =% O] 0ol =3
Ch A2 22
1) 2 4258
7h) =% 70~90% O|EHE = -20°C Ol5te] d&
Lh DREHE : HAZYE} L= dS

2t. Pooling
1 MO 1. SYUAAF S2AE

M L | 9| poolingg &1
2) = M2 HHE BAE fEC= x|, dHFHO| XA zOf 4749 m|F

SA|lE pooling 7t

b 2

s ols

XS HA

7t EHAHDNA) =&
MIOZ%. 6. 2APASEE AN 71 DNAFE HHEo| 20, 3 448 7|EE
AEE 42 HMEA 7I1E HE

. Internal control

1) Master mixOfl 10xExo IPC mix 1 uL, 50x Exo IPC DNA 0.5 uLE &7t
(1 well & 33| Ht&)
2) Ct 20| SHCHET0|| HlsH 2H] ~ 4Hf =™ AR
Ct. Real-time PCR
1) Z2to|l & =A

£ 1/100 O|&2 2 3|4



Target gene | Code Primer sequences @I EI'LI'HI'OI E'lﬁbg
STerF 5'-TGC-TCC-ATC-TCC-CCC-TCT-TCA-3' (Infection with ranavirus of amphibians)
e STerR 5'-TGA-ACG-CAC-ATT-GCA-CTC-TAC-3'
(5.85 rRNA) | STErC | 50 5 ACA AGA-AAA-TAC-TAT-TGA-TTC-TCA-AAC-AGG-CA-IABRQSp-3' 1. SEH
probe 7t. Family /ridoviridae, genus Ranavirus
=4 95°C 102 — 95°C 15%, 62°C 1%, 408 Lf. 20| 150~170 nm, genome 150~170 kb, dsDNA
* Pre-denaturation} final extention2| THA|IZ7} EYHSIH H7|Z|X| %2 42, &8 kit HZAL 7|& HE
2. PCR ©t3 A H| = 2. ME&EH| 3 HAE
HOE 6 2XFASSE AN AL HAIZEREXSEH(Real-time PCR) 20 2D, 7h SEEA e Ay
SOUE MU F|EE MBS E2 MEAL 7|1E HE HMOE 1. HLUZA =2go) mat o2|E 248 AR HUZAMERE A8
oh g7IMg &4 g gla Lt =8 7|
1) Mg &F o Zh A HE, H, Of
5. Bad 2) BAY ZX|  MAM, YANA, HRL XL
7t. Real-time PCR 34 Al 84 ®7H 3) & AMEE 70% OEhE 30E7t 22 AE= 70% OfEHS0 5E7t &S 7,
L. Real-time PCR &g Al %|& &4 #HH Hr+E2 MAESID classII biosafety cabinetOf Al S £
4) JNErEo| e
7h C

Be UMF(ZO0l 60 mm =2h) : 7 AZ, HIE 019 xHF
Lh ¢ dMF(Z0] 30~60mm) : &2
Ch 22 SMF(Z0l 30mm 0|2 : K2|et T2|E MAH = TA XK

1) MZBHQF 3 ELISA : -20~-80°C d&
2) Fotwn|d A 10% SYZELE
Ij—|'. Pooling
) HOE 1. BUHA =24 LE A|RQ poolingg é.u_
) = ARE JHHE HAME JEeZ i

PN
x|
AMSHEZHMO WA poolingdto] AHRE £ QUS.

3. Hio|2{ & HY Y
7t FBMIE: BF-2 (FHM, EPC, CHSE-2140| & Z440| 248)
b2 E: 25°C
Ct BEL2K: 25°C
b HRQFEEEH: 6 7E HiQFSIDY, 3 R 6 UXO] MZEHZIHCPE) 20
b M= 82 IHCPE) 2+
1) Focal lysis?t HHEH FE Q| &k 1|i7f =%
2) AMZto| X125 lysis7t MZF N2 e, Mz=IF ZHeErstol SalE



*f%%‘ B2 M=A 7lE HE

Lt. Conventional PCR

1) Zatojn St =

Target gene Code Primer sequences Product size
One step1 M151 5'-AAC-CCG-GCT-TTC-GGG-CAG-CA-3’ 321 bp
(MCP-1) M152 5'-CGG-GGC-GGG-GTT-GAT-GAG-AT-3'
EYal 94°C 3@ — 94°C 30, 50°C 30, 72°C 1%, 358 — 72°C 5&
One step? M153 5'-ATG-ACC-GTC-GCC-CTC-ATC-AC-3' 625 bp
(MCP-2) M154 5'-CCA-TCG-AGC-CGT-TCA-TGA-TG-3' |
=4 94°C 3% — 94°C 30, 50°C 30%, 72°C 1&, 358 — 72°C 5&

* Pre-denaturationZ} final extention2| THAI7I EYSIAH H7||X| &2 AR, A8 kit HEAL 7|& M
* O|RRZZ AAMSHs 42 HIE0|H E8E =0(7| RId annealing 2EE 62°CE &2 &= U

ajo of

T M

Ct. Aotz 22 4(REA)

1) MCP XNigtgaa A2
1~4 pL PCR product, 1.6 pL 2U AM2t&EA, 1.6 pL buffer, 1.6 pL BSA 100 pg/mL(PfIM
I, Hinc IO), 2[& 16 pL7t E =& DW F7t — 2~4A|Zt incubation — T7|¥&
2) MCP Hotza &4

PCR Assay R s Predicted band sizes(bp) Pattern applies to
enzyme
MCP-1 321 EHNV, BIV
(321 bp) PAM 1 131, 190 FV3, WIV
100, 138, 387 EHNV
Hinc T 100, 525 BIV, FV3
100, 240, 285 WIV
238, 387 EHNV
Acc 1 625 BIV, ESV, ECV, WIV
(ggpk')i) 164, 461 FV3, GV
33, 38, 44, 239, 271 EHNV
3, 33, 38, 44, 108, 399 BIV
Fnu4H 1 3, 38, 44, 108, 432 FV3, GV
3,9, 38, 44, 108, 151, 272 ESV, ECV
3, 44, 71, 108, 399 WIV

gk PCR EHSH x|z

2218 24 |HX2™(Genbank) 0l S5E0 U= &
(o]

FIE 6 BAMYZSIN ZAMY O, SRE2CBSPCR) S0l 2, BolE 48

7IEE MEE 4% M=t 7I1E HE

LX[St=R| EHE

By

7t HRO[Z| A HiYDE PCRE A0 &SN PCR &8 Al 8¢ B3

L}. PCR &4 Al HIO[Z{2 HIO|A CPE &HQl, HIO[Z{2 HIFAOA SHit FESHO] PCR
&g 20, H7IME 24 2t Ranavirus MCP AR LR B2 AT Fd HE

_3 ()” [[}.E_l. EH:I- 74013'.}0' AlEE

O =
MFotH, SLHA XS FX REE Haoto] MFFH HichMs JLHA
EERtet O12| Feolsior =t

X OZ|E BE Alzs YR AFESIH, B2 Alzs HHeEsiA] gES 3

S|

o
|o

=)

0%

Lt A|22| pooling
1) KTR S22 Al 2+ &

A o= gh ZF ZHE MEOl 2. A|lRFEH| B! ©A2| 2t Pooling= IS
2) HE9| pooling 7|E0| Sl 42 BASHE AY, AIEQ| 37|, HAF BRFE 12{sto
MBI A2 pooling 7|1ES AW
3) O|F Hiolz{ad AW ZHAL Al o4 27|0] 2 7[F(ofS{mAH0lZA K Q)
7h X[0](fry) X Ktof(yolk sac fry): HEHyolk)S HHEH O1F TA|
Lh ME 4~6cm OfF : LT THQt AF, &
Ch HM& 6 cm Ol4 OfF : AF, HIFE, ME Ee & J2(0/Es ZF HIAX O
Heoioh CHE F7|(MIE g5 AlEey 2t Ay MEo| 2 A|REH| 3 MAE|
Lt FRY7| &)

4) IR/ 71458 2E A AL 2710 HE 7=
7h) 1.5 cm 0|2 : 7+S3HE ZAES MASIAL 2ol aFdS AT 20A A
Lh 1.5~3 cm : THE L0 B2 =X HAL B2 SAPYESHE dAM| ALE
Ch 3 cm Ol% : F9, of7to|, 23t WALE =ost=s HEHS EF 5

ZHHANELE ALE, LIMA|E 2AFYESHE Ao AHE
2. AAE AlRR2EdH
7t S
~ o
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AH&(PCR
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| Z®|(Antifungal compound

[S1PN
(hil

4~10°C 8X))

b

—

HE1Q] 2. AlzEH] W HHM2| Lt =RF7IE
H

o 2

Ml (gentamycin 1000 pg/mL E£ penicillin
IX|&

I

O

400 U/mL)E H7tst B HEX|Lt Hank's balanced salt solution (HBSS) Z<
x

800 IU/mL + streptomycin 800 ug/mL)2t

Lh BfOlZ & HIZFE AlR2| &7
ASHAIRF T2 S5HY O] &0

Mejz
SRIAIZIL,

K0
O
4o

b Z0[ XM2[ott E
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=
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HESH Cf 222
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(1) RNA BtO[2

H
()

o ZHHE = 7182 o tubel

.
o

=

o ®XIAIA &
4°CO| M 48A1ZH, -80°COIM &7| £

~
=

0.5cm O|glZ

mjo

Y
of 1044

ol

K

330 mL
220 mL

115 mL

335 mL
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M HAEPCR 5) AR &8
80% 24 53 OEte £ it HES A[QO|L} EEEH0| HX|IAH 2t
= A

2= 4°COIM 1%, -20°COIM E7| 23 7ts

oh SMF
1) &O0IUA= HEHE RESte 42
E2HAE X0 H2 &O[L JIOHHIE €0 2% E2E |XIA7|D, 1 ¢
of Bt Alel el AE(RE §)2f ARE 95 ZHE7|9 dR0= 37
T1HS W = 28tsh 2=E 18~23°C O|st2 |X|5t7| {5t A™O et
ofojAm/gt s O|83l0 HE 2EE RAGIEE & FHIMFL 42
HNOZ L OfF 1) Hotle HEf2 2Etste 22 7h HESX|0| Qo 2o
ZESto] 2t
2) MOt MEE 2ute = Q= 4%
7h M1 =49 Agdy 2 28 MEO 2 AlgEt ¥ MNE| L FeEVIE
HESIY O A|zE 22 M2t 24t
L) Hio|g{& HiZFE Alz2o| &5
HIOE L OfF 2) &0IRUe HHE 28te &= gl= 4% Lh HOlHA HYQF
& AMEQ &80 &3t 2t
Ch "He|x2ad HALE ARl &7
HOE Lf O]F 2) &0iUA= HEZE 2t £ gl= 2% o) He|xzaH
AR ARQ| S20| F5t0 2t
2h XY ESH HALB(PCR 8) AlRS &%
HNOE Lt OlF 2) H0iUes HEZE 2Pt £+ gle 42 2h 2N S
AAEPCR &) AlRS| 80| =3I 248t
3. ®0|3 dAd
7. Wet mount
1) Si25H0 EXste &I(e URE ME
2) £210|E f[0| 51 FHH I2tAL CHE RE| £210|EE HOf 2E
Lt Zol= W HE(Tissue imprint)
1) GAICHS E7IE HESHY 22EID)
2) oS SEf0|E FEA0 B2 = 37| Hx
3) HELE 127t 17, ¥M(Giemsa, Hemacolor 5) & &S¢0 2H&t
4. HAA| vi kY
HotAe M=o HAME AHAZ|AL:, SAXME HIFHIX| O BAANH =M45S
LHoll 7|’45tE HRAN EMIFFE &l5ts W

7). O|F HO|2{& HiL Y

1) o7 M=z
EPC(Epithelioma papulosum cyprini)
BF-2(Bluegill fry ; ATCC CCL 91)
FHM(Fathead minnow ; ATCC CCL 42)
RTG-2(Rainbow trout gonad)
CHSE-214(Chinook salmon embryo ; ATCC CRL 1681)
SHK-1(Salmon head kidney)
ASK(Atlantic salmon kidney)
GF(Grunt fin)
KF-1(Koi fin)
CCB(Common carp brain)
GCO(Grass carp ovary)
SSN-1(Striped snakehead)
E-11(Clone of the cell line SSN-1)

2) HiHA BF X =4

HiZX| SF EXS|

10% AEfO}&* (Fetal Bovine Serum, FBS)’
Penicillin 100 1U/mL

Eagle's minimal essential medium | _ .
Dihydrostreptomycin 100 pg/mL

(EMEM) Z 2 Al Mycostatin 50 IU/mL(EZ0| 2% 22 Al
2 mM L-glutamine
10% 2EfOF&H(Fetal Bovine Serum, FBS)
Penicillin 100 1U/mL
Stoker's Medium Dihydrostreptomycin 100 pg/mL
MELE £118) L2 Al Mycostatin 50 IU/mL(&&0| 2 22 A

2 mM L-glutamine
10% Tryptose Phosphate

10% 2EfOt&H(Fetal Bovine Serum, FBS)
Penicillin 100 1U/mL

Dihydrostreptomycin 100 pg/mL

Z2 Al Mycostatin 50 IU/mL (FE0| 28 22 A|)
Z82 Al 50 pg/mL gentamicin

Leibovitz L-15

4 mM L-glutamine

*HEEEE HiXY B2 HO[2A 22|, SAE2 2% 2E|oIEE AL

** ERMSALLES (NaHCOs), 0.16 M Tris-HCl, == 0.02 M HEPESZ 2t%

oA E 42, ZHY YT £ CO: 35 BAOA pH 7.3~76 RX
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Z(Inoculation of Cell Monolayers)



(1) BEE MEHIAZ2 4-48A17F O|LH HYRAFE MZE AL
) ZHAIZ 1/10 (wiv) HIZel M=ZHY BIX|IE 220 Opfste] ARE o Eete
3) 4% AdEa7|(2~5°00A 2,000-4000 x g, 1522+ d&&a
(4) &S (supernatant)2 2|43t F| 045 um syringe filter2 O TH(1K} 5|4 H)
(5) 1A gl 8l 1710 3|4W = =2 FEF(ZS 1/100, 1/1000HH)
X Zt 3| g9l MEFE £ 2 cm2 HE (24 well, 17) AtE
(6) HO|ZHAE BA XY 2Z0|M 7~14U7F HIYSHY SI0|Z 22 CPE 2HE
* Hol22 S4 HY 2%
e 2l
Infectious haematopoietic necrosis virus (IHNV)
15 Salmonid alphavirus (SAV)

Viral haemorrhagic septicaemia virus (VHSV)
Oncorhynchus Masou Virus Disease (OMVD)

Koi herpesvirus (KHV)
20°C | Spring viraemia of carp virus (SVCV)
Infectious salmon anaemia virus (ISAV)

22°C | Epizootic haematopoietic necrosis virus (EHNV)

Red sea bream iridovirus (RSIV)

25°C | Viral nervous necrosis (VNN)/Viral Encephalophathy and retinopathy (VER)

Lby A CHEH 2 (Sub-cultivation)

(M 14 HHKES = 7~142) = CPEZF BHEE|X| s Z2 ACHEIQF AA|
(7h pooling MEZ 2 . 1X HIYSH ZE well2] 4SUE pooling o
5l SA5EX] 2 AN 1710 SMUS L

(Lh well-to-well 2 . 1A H{LFHO| AFSW 10%E L MEFO| T
() 5L 2=O0|A 7~14L7t H{LSID $H0|HS 2 CPE ZHE
HiQF 7| 3 O|Lf HIEO0|X MESMOo| wMst= Z2, O AIHOA ALY
HYS & = A2, Al HiY ZOol= 77 D § CHA| BF ¥ O
A CHe¥ste] 727 F=7F Bl Y
HIQF =7] 32 O|F H|EO0|F MESMO| Ldst= 42, I ATHOA st
ol 7t Hi¥S dtMH, MEZ = 14Y7t BiYSIH Hij¥o| OpX|af 78 SOt
2 MZE/go| BHEE|X| grotop &

Mz 20| Llst= 22, Aoy ASHS HEY YHEZ7((2~5°Q0M
2,000~4,000 x g, 15~3027F AE2[sIAHL syringe filter2 015104

m

S04 ME=Y XM2|et S5 4
X ol
MO

AH|TH HiRISHH, O|= AH|CHH{RF EXte= H
CPE7} LIEILIX] Uom Moz mASH

=
(Salmonid Alphavirus subtype 2, 3) 9| &
4RIt B3tEE, O|F E&57| I3 sAv

A

(PCR EE+&= Real-time PCR)

(1) CPEZ} BHEE|H ASW =EBt0] HAEE| T PCR E£ Real-time PCR A A|
[o:]
(= |

@ =T =2
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1) HHSF B K|

7}) Epizootic ulcerative syndrome (Aphanomyces invadans, A. piscicida)
)

(1) GP (glucose/peptone) broth

- otz =2E2 BERF 1L 7IELE FELNY
Glucose 39
Peptone 19
MgS0..7H,0 0.128 g
KH,PO4 0014 g
CaCl,.2H,0 0.029 ¢
FeCl3.6H,0 24 mg
MnCl,.4H,0 1.8 mg
CuSO4.5H,0 39 mg
ZnS0O4.7H,0 04 mg

(2) GPY(glucose/peptone/yeast) broth
GP broth + 0.5g/L yeast extract
(3) GPY agar
GPY broth + 12 g/L technical agar
(4) Autoclaved pond water
Whatman 541 filter paperS AF23}0] oft

=350} EHSCh (pH 6-7)
(5) BrH
BE HiX|= 121°COAM 1522t It

L}) Crayfish plague (Aphanomyces astaci)
(1) Isolation medium(IM agar)

oo

Agar 120 g
Yeast extract 10 g
Glucose 50 g
Oxolinic acid 10 mg
Pond or river water 1,000 mL

= 121°C, 158 ESI0 40°CE A%
— B penicillin G 1.0g ®7t



Ct. 7|M= ™ (Ray's fluid thioglycollate culture method, RFTM)
1) HYFHIX|(Fluid thioglycolate culture medium, FTM)
7h =4

(1) Fluid thioglycolate culture medium

Thioglycolate medium including dextrose 146 g

Nadl 10 g

DW 485 mL
Lp) =X

(1) ZHBt Thioglycolate mediume2 AlEZO| 95mLY A ©H2 F 1.2kg
cm? YEON 15827 1YHR

24
X YT HYAL AUOIN 3TN 2BILS
() AME37] ® e XIFE M (Mycostain; nystatin 50 uL)2 M4 X (500 units/mL

penicillin G2 500 units/mL dihydro-streptomycin)S &7t
X FMA = ChloramphenicolZ CHA 75
2) =Y M(Lugol's iodine)
S

O]

tock Lugol's iodine solution

Potassium iodine 60 g

lodine 40 g

D.W 100 mL

(2) Lugol’s iodine working solution

Stock Lugol's iodine solution 15 mL

D.W 30 mL
3 HiYY % #HolZ B

7h) Tissue assay
(1) FHS= F7|1E 5~10mm I7|2 HESH0 HIFAHO0| S0{U= Al 2o
242 = MM 22~25°CE 5~7LZt B
(2) Lugol's iodine solution 3t W2 HIlot = JHO|Fo= A&
L}) Whole body burden assay
(1) AlE FHE 2~5mm 37| A2 T AN 22~25°CE 5~7LZH HI S
(2) 1,500 x gOflA 1027t |MEZS T ASH KA
(3) 2 M NaOH(20 ml/g)2 ®7fst = 60°COllM ZE|0| BofiE WtX| 2~6A|7t Bt
(4) 1,500 x gOilM 1027+ AdEe2et & 45Y HAH
(G Bd BFFE 32 MA

(6) Lugol's iodine working solution 1 mL &7}, X{SIEr

>~
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1) & : AZE20O 108 O|AQ| Davidson's 84" L= S5t BXo| 2doz
24~48A|2F 1-8BH 2 70% EtOHE &7 EE
* Davidson's 2% =4

1 um filtered sea water 1,200 mL
95% Oj|Et= 1,200 mL
35~40% Formaldehyde 800 mL
Glycerol 400 mL

Z= M (Glacial acetic acid) 10% (add just prior to use)

2) YZt5 . A|EEI| 10H] O|Ao| Davidson's AFA £ HZE

2} S A
7h Larvae S Post-larvae : M0 2 HX| 12~24A17F 07 = 70% OEt22
=4 23
LH) Juveniles : REIZS O/MZEZH o & n-Ao| =F
K. 12~24A12t 1 F 70% OEt2 2 &
Ch Large juveniles 3 A4
(1) 7HH B9 5~10%2] n¥Wo= ZHEER o4 FYUSH DM
HHAMO|A FEMOR BT,

@ DEY FY 3 £yE L =2LS el My X DY FAH,
A S =0hg HHE DY FY 3 FaEIIS FAs L 1Y s
(3) 24~T72A|7H 4 BER =232

|
ZX2 OER2 70%0M 95%7HX| THAMoZ M2|sHH,
OFX|2t2 absolute ethanolZ 2tH 8| &4 AlZ
=

. B E(mpregnation) : EE ZEZ Xtgdo| Xt £ e0°C m2HEO| HX|
=

(& A M2|7| A 7hs). BAl Z0Pt ofgig 39 =52

= oT,

70% O|EF20f 22 TS

. EOj(Embedding) : SEO| EOb WA SojM 28 22 Hejz 1%
. MEHE(Sectioning) : OIMZEZIS AHBSHO] O 2-5 umo| £H2 HE3

==
ZI0|E QIZ |7 X = 40~42°COIM 1A|ZE A= =
A20M SHRE AX

o -

rir ot

~k(Staining)
HHZ Xt 10~2027F EX|sH mhetE X7 @2=)
absolute ethanol0] 1027t &X[@2Z])

)
h
ChH O EHZ 95%, 70%, 50%, 30% =MZ CHAXMOZ X453}
h
h

L

gh =x=0 1022t HX

OF Haematoxylin - Eosin (H&E) A

X Heavy infection & MES7+ BS 2 gAst0] #njgoz B AP E S HAHY
HeNol RTAHDNA E£ RNA)S| TZ9F S4E HIEOZ YN SHXE &4
. - " . o
5. RIZXEA AMd@HE0Z #EY) L SEHORN TMEB AN U OEE OIS W
b =2 1H



7l. DNA ==

ZEO  qoHiEOl < FEAZMUM  proteinase K2 AMBBIO  EE
phenol/chloroform R0 M2} FEHAHLE 4 ZFQ KtE AEY = UM,
0| 22 med #30| gad

[=]
1) EE phenol/chloroform 22 O|&%t DNA F&
t m N

Z| Of2f Al 50~100mg E= MZEHIYAS PBSE HEIS = F2F2| 2x
off 2tEH HIt

Lh Bdo| =1 Fst i 40| E UK vortex= &

Ch Z& s=7} 100 pg/mLO| E|=5 20 mg/mL &&=2| proteinase KE 1/20 &%
Z H7tet 2, vortexdtd] 50 °COIlA 3A|ZH BHS
HBsz0f mat Alefel & S HSAIZt #E Tts
2t

2| 0.5M Tris-HCl(pH8.0)-saturated phenol/chloroform/isoamyl alcohol2
Stof 2tHs| 2obE WK tubeE SR ZE0 &
oM 5000 x g, 1522t FME25H0 & 52 =2
O DNAEUS MER tubell &7 S&2| chloroform& E75t0 vortex
0lA 5000 x g, 1527t AMEZ5IH 4E52| DNABNUE MEZ tubelf

Mo mx 0X mx o o X |0 Bt 0¥ op +>|H>‘
N0

oN rfo O rfo

Oh 1/108%°| 3 M sodium acetateE X7t F, ethanolE 28 H7tst0
vortex, -20 °COIlA 1A[Zt O| & ‘A2t

Xh 5000 x g, 5&¢t HEE2|E DNAE HTAF 2|50t =, 70% ethanol 2 22| ME

Xh DNAE TE 5oz o

7h 260 nmOilM SEEE & Dao=50 ug/mL2 7|E2E sk AHlbt

X RBEE0| Wat Aol & I HRSAIZH B 9 RNA HIHE 98 B4 AR ts

2) TNES-Urea buffer& O|8%t DNA ==

7h) Z% Ot AlE 50~100mg = MZH{EAO| TNES-Urea buffer 600 pL +

Proteinase K 3 pL(20 mg/uL)A7I510] 50 °COlA] 2H5| aliE WEK| == A7t BtS

b Phenol 600 LS 21 HMH3| FESD(invert) =8

Ch 13,000 rpmOil Al 1027 YMEE T A4BHS N K2 2

h 2~2.5Hf 22| 100% O|Eteg 91 =gt

by 13,000 rpmOflA 1027t ¥ g
l_—:_io-l §'6‘I—

b OhE =

Ab 13,000 rpmOll A 1027t JME2 = 4B5HS HAHstD 1087 37| H=x

50 uL TE buffer2 =0 CtZ A& AI7HX] E% 237

Genomic DNA isolation buffer(GIB)S 0|23%} DNA =%

7h =% O Al 50~100mg £ MZ H{FHO| GIB 600 uL + Proteinase K
16 uL(10 mg/pL)E7F8L] 50°COlM 2tTS| =& 7K =A|Zt BHg

Lh MEE = &5 300 uLE M FEO| 7|1 Phenol 600 uLE 20| MHY| =gt

o 0
ot
2
o

o
=

3)

=

CH Chloroform-lsoamylalcohol 150 yL 21 =%t

2f) 12,000 rpmOA 527t Ad2E & 4BEHS M FEO S

Of) A& 29| Isopropanole E11 XME3| =23st & JAME2|sto &H
Hh ABHE MAHT = 70% OEHE 1mL 0| REEE 2| ofgZ FES F A
Ah HHE tt=

¥

b

OF) 12,000 rpmOilA 527t AME22] & &4BAS HAHSD 1027 37| U=x

X) 20~30 uL TE buffer2 =0 A3 A[ZHK| H& =2z

) 90% Of EF20|L} DNA EEdo| XZE IfF9

7%) MNZE SAUZSI0 ANEAE E10 OFY

Lt Z=Z 300 mgOl lysis buffer 400 pL (65°C O €)= €10 65°C 5~10=7F #S

f) Tris/HCl-buffered phenol(pH 8.0) 600 uLE E0] 22 F 65°C 2A|7F HHS

h &201M 12000 x g 1022 FHEE £ +=52 M [FEO| F7|2 26|

phenol/chloroform(1/1)8& €0 =&

0h % 50uLlE M HEZ £7|1 dilution buffer 150 LS
phenol/chloroform(1/1)2 €0 XFZE F chloroform@ 2 =&

Hh FEE #3530 25M 5E2 Ammonium acetateS H7t =2 F glycogen

20mg/LE €2 YU OEt2S 2ufE2E E0of DNA AT

b -20°C overnight ==& -70°C 1A|1ZF K|

OF) 4°C 12,000xg 15& |AMEEZ I

Xh 80% WA OEFS 500 uLE ©11 A F 4°C 12,000 x g 102 |AME2| 23| gte

t

t

l'|-|l_1

=
=

o
10

3

OHL
=

A

i

X) Apxou x."j.l =3 rdlE{I 7-|7<

71 Dilution buffer 100 LE 20 &20|M overnight & 37°C 2A|7F 5£0{ DNA
pelletg =4

Ef) DNAE 50 ug/ul s=2 SHE T PCR HA|

X Lysis buffer Z=4

Tris/HCl 100 mM
EDTA 100 mM
SDS 1%

3) W& - HE, 90% ethanolO|Lt DNA =8 EZ=H0| &= I§FO| DNA FE
7l AlZ0| digestion buffer(A\|2&F2| 108]~400 ul) + Proteinase K(80 pg/mL)
ENURlE |
Lh 60°C 1A|ZF BHg = 95°C 102 H8
Ch 12,000 x g 2=t ML & &5AS M FEO 4 (8 22
2h) A4E M 50 uL + Dilution buffer 150 uL
Oh PIC(phenol/isoamyl alcohol/chloroform) 200 uLE F&
Bh) 522t vortex, 5&¢t X = 12,000 x g 22t HHEE
Ah 489 =5 160uLE M FEO| (Al PIC =& )
O}) Glycogen 20 ug, 7.5M Ammonium acetate 65 pul, O EF2 390 yLZ DNAZS



HHAZ T -20°CO|M 1AIZF O] £37
Xh) 12,000 x g 5&7F 22 DNA 3l FHH
Xh 70% OIEFZ 200 uLE A
7h X = dilution bufferLt 3% S/F+E DNA Hal ¢
X Digestion buffer =

P

KCl 50 mM
Tris/HCl, pH8.3 10 mM
Gelatin 0.1 mg/mL
Nonidet P-40 0.45%
Tween 20 0.45%
X Dilution buffer =4
Tris/HCl, pH8.0 10 mM
EDTA 0.1 mM

X Roche, Qiagens & 2tEl DNA 22| kite A 7ts

Lt. RNA =& 9 cDNA 2y

RNA/ate/®O| M AIRE U Opfstn 8 U FEAZAM RNAE FEHLE
HYHY kitE AHESIO] F&E. FE T RNAE IJZI O[22 B2 2 THRSHA
ChO AFZFS Xh23l0] Alsist

t

b) Chloroform2 500 yL €31 15%7F =%tst A

b 4°C, 12,000 rpmOflAl 1527t |AMEE = 45A
2h) &45H1 S| isopropyl alcohol

¥

¥

o
in
fd
riot
o
o

) 4°C, 12,000 rpmOflAl 10&27F &4
) 75% W DEPC OEHE2E 1mL 10 =%

A

ic

ot

o 0%
ol

2

Xty DEPC water 50 uLE =9
2) cDNAZHA
dYHozE Mitkl= AWAIRAS| RAUUE MZSHY o

X SuperScript™ II Reverse Transcriptase(Invitrogen)

S xy Bg =
Total RNA 1~5 uL 65°C, 52
Step 1 10mM dNTP Mix 4L |
Random primer or Oligo-dT primer 3L Icing
DW to 12 pL I
Spin down
Gently Mixing
|
5x First-strand buffer 4 uL 42°C, 28
Step 2 | 0.1 M DTT 2 L 1
RNase inhibitor 1uL, RTaseS 1 pL00 unit) E7t
|
Gently Mixing
42°C, 502
Step 3 !
70°C, 15&

Ct. St 2 A H4HHS (Polymerase Chain Reaction, PCR)
PCR2 dAEdte= HHM S7/2l REXHDNAL cDNAE SEI0] 7HAgteto =2
HIUNE 25ty Y = A= A HAMO | dEXHoZ Agd
= Ae 7|(primenet E7H PCR7|7|0|M #-d(denaturation, 94 °C), A& (annealing,

|7
50°C WQ), AZEHExtension, 72°C) IHS AHHOoZ 303 HE HiE
1) PCR mixture

10 pmol Forward primer(S! 7}t 2}0| ) 1 pL
10 pmol Reverse primer(O}SH 7}EH T 2}0| ) 1 pL
template (A|22] DNA = cDNA) 2 uL
PCR premix(Z 8= 4, dNTP, 2= 09H)

EE R to 20 pL

X dYHe 2 HOl= PCR premix
c-

olg] 3|AtOIA CHYSH HZES2 BOfStD Qe PCR premixE AHEO0| 7HssiH, 8¥ L XZo|
A2 Hol| W2, olafst SHEEL OHAES S8 ABAMO| pCR IO FES KX YK
2olstm AR sjoF B

2) PCR AMA|

| 7H53 PCR T87|7|2 ARSI B2|3H0, PCR
817 X glojof &

o positive control(virus & virus SHAH 0|8) X non-
=

-
[0)
3

T
Q
Q)
o
[a)
o
ol
3
=
o
o
%

ox

Of

gt. PCR A= 7|ES)

02

o
PCRO| Zit= Ot7IZ=A 7| E&O0|Lt A&/ AHEA 7| (Automatic DNA /RNA
AnalyzenE 0| &30 2olg
X OP7t2=7 ALE Y
@ 1.5% Ot7F2=Z comb.0ll PCR product 5pLg F
@ 100VE H7|¥s



® EtBr(0.5 ug/mL) GAHA0IA 3027 LA
@ ZRFTM 1027 S
® UV St0jA DNA HiES 2HE
® ¥d #MES R, 34 7o e K2 S5 WHESH ZAu &
@ ¥d HE AE Aole F7IMEREM, REA & FIHEAE HA|

7IMgeN
HI|¥E St =QIEl DNA BHEES Fhsh =, R GI7IME 248 ot HEoEA,
[HEX2H(Genbank, NCBI; http://www.ncbi.nim.nih.gov 5)0 SE& HelA
FTXHH|OEtH O] ) FE HIWSHY XFHoz F¥Hoz Ty
HA|ZHFHXS E H(Real-time PCR)

Alofz=H

7h Real-time PCR, Quantitect® Probe PCR Kit

Al AT HEsE

2x Master Mix 125 1x

Primer A variable 0.5 uM

Primer B variable 0.5 uM

Probe variable 0.1-0.2 uM

Template variable <1 pg/reaction

RNase- free water variable up to 25 pL

Final vol. 25 pL -

L} Real-time RT-PCR, Quantitect® Probe RT-PCR Kit)

Aot A8 XEsE

2x Master Mix 125 1x

Primer A variable 1 uM

Primer B variable 1 uM

Probe variable 02 uM

RT mix 0.25 pL

Template variable <1 pg/reaction

RNase- free water variable up to 25 pL

Final vol. 25 uL -

X Real-time PCR2 /¥t primer - probe & 8 €SEH 52 HYSY 7|50 =20 CH2

HZALOIIA AlESH= IO*% AT AR oY MEAtel im0l mE
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