TAHIEEYE TTXEM @Iz 23)

(Infection with Aphanomyces invadans, Epizootic ulcerative syndrome, EUS)
2. RUNTET|AS
(Infection with epizootic haematopoietic necrosis virus, EHN)
3. AlO|REtEl2 A=
(Infection with Gyrodactylus salaris, GS)
4 WYYAOHES
(Infection with HPR-deleted or HPRO infectious salmon anaemia virus, ISA)
5. MENEHI| NS
(Infection with infectious haematopoietic necrosis virus, IHN)
6. QOIS{T| 2 Ht0|2f A
(Infection with koi herpesvirus, KHD)
7. 4502 EHfo|2 2 Y
(Red sea bream iridoviral disease, RSIVD)
8. HOJLLHIO|HAHEE
(Infection with salmonid alphavirus, SAV)
9. A FHIO|H A
(Infection with spring viraemia of carp, SVC)
10. HIO[HAEEE LS
(Infection with viral haemorrhagic septicaemia virus, VHS)
11. 22t o0 2 HO| A~
(Tilapia lake virus disease, TiLV)
12. HIO[H AU B DMS/HIOIHAY R 8 BYHS
(Viral nervous necrosis, VNN/Viral Encephalophathy and retinopathy, VER)
13. OIS m|AHO[H A
(Oncorhynchus Masou Virus Disease, OMVD)



[ /]
14. D=5 AB0[HALHE

(Infection with abalone herpesvirus, AbHV)
15. HLIO|OFQIA|E| QAL B S

(Infection with Bonamia exitiosa, BE)
16. HLIO[OtAEH LA

(Infection with Bonamia ostreae, BO)
17. DI2H 2ot =2 M2 HES

(Infection with Marteilia refringens, MR)
18. HIlsA0E|F 24 ES

(Infection with Perkinsus marinus, PM)
19. HI+AZHLAES

(Infection with Perkinsus olseni, PO)
20. M =He2| QE[AZE ZLAMA LT EHS

(Infection with Xenohaliotis californiensis, XC)

RZHR]

21. 2 8UFT2AE
(Acute hepatopancreatic necrosis disease, AHPND)
22. 7t EE
(Infection with Aphanomyces astaci, Crayfish plague, CP)
23. HARFX|IhE0|H A
(Infection with decapod iridescent virus 1, DIV1)
24. MASZHIE G
(Infection with Hepatobacter penaei, Necrotising hepatopancratitis, NHP)
25. MGt =H7|0MS
(Infection with infectious hypodermal and haematopoietic necrosis virus, IHHNV)
26. HHEZAAS
(Infection with infectious myonecrosis virus, IMN)
27. Elma|y
(Infection with Macrobrachium rosenbergii nodavirus, White tail disease, WTD)
28. EtREtS=d
(Infection with taura syndrome virus, TSV)



29. SlHtEH
(Infection with white spot syndrome virus, WSD)
30. =3I

(Infection with yellow head virus genotype 1, YHD)

[EMF]
31. FMFEorE| 50| E
(Infection with Batrachochytrium dendrobatidis, BD)
32. EEsdote| 50
(Infection with Batrachochytrium salamandrivorans, Bsal)
33. 2fLiHfO|2 A

(Infection with ranavirus of amphibians)

1. HUHAF AT

2
3
4. SHEN HiSH
5
6



1| REASSEE
(Infection with Aphanomyces invadans, Epizootic ulcerative
syndrome, EUS)

1. S|
7t. Aphanomyces invadans (syn. Aphanomyces piscicida)
Lt. Family Leptolegniaceae, Genus Aphanomyces
Ct (12~25) pm diameter, tHt & (Oomycete)

2 NEZH L Az
Jh HUHA 2Ol A
MO 1. HYHA SAHO Wt oj2|8 248 AZS HUHAZOE AE
Lt 72 B

Ch A2 232

1) 2APEESHE 0 70~90% 245 E= 1 0o|d OEZ(0EH=:2% HlE=10:1)
o x
O

2) ZEAAE : 10% Z2LE FE 10% Z2U2IO0|

2t. Pooling

2) 2 NBE WM 2AE YRz ofs| X|of U X ©
HALZ o WOl AHSFO| U poolingste AL % US
3. ®O0|Z HAMY
7 HEASY

1) 27t2=2 O
2) HE 7HgAE| £
3) 2/ME =As A Eot 2=AH

2
>
u
o
[n
up
u
| >
N
2l
>
e
=2
>
HU
i
}0 d

2 £ &7l SO= MA g Tty
5) o Aol H20I= FAAE M T Ay Fataz Ciuy

6) LSS0/ HASZ (12~25) uym diameter®| A invadans RZAYUZALE ZHE

=

rk

MOY. 6. =AFS=<HE HAME 7L DNAFE SR0| 20, S2E g 7|E
[=1 I



L}. Conventional PCR
1) Ze2toj & =HA

Type Code Primer sequences Product size
One stept |_Ainvad-2F 5 TCA-TTG-TGA-GTG-AAA-CGG-TG-3' 234 bp
Ainvad-ITSR1 5'-GCT-AAG-GTT-TCA-GTA-TGT-AG-3'
(ITS7) =A 95°C 30X, 56°C 45%, 72°C 255 353
ITS11 5 -GCC-GAA-GTT-TCG-CAA-GAA-AC-3'
One step?
P ITS23 5 _CGT-ATA-GAC-ACA-AGC-ACA-CCA-3' 550 bp
(ITS1-1TS2) =A 94°C 30X, 65°C 30%, 72°C 12, 353|
BO73 5 -CTT-GTG-CTG-AGC-TCA-CAC-TC-3'
One step3
ne step BO639 5'-ACA-CCA-GAT-TAC-ACT-ATC-TC-3' >64 bp
(ITS1-1TS2) =A 96°C 12, 58°C 1€, 72°C 1&, 353|

* Pre-denaturation} final extention®| THA|7t

Ct. PCR BF-SH K| =t

SE BI|=X| @2 B8R, J&

kit =AM 712 HE

HNOY 6 2APSSSHE ZAME Cf SEYRACMELS(PCR) HWHO| 20, SOIE o4&
7|IEE M8 BR M=A7|E HE
2t G7IME 2M . RHX2H(Genbank)0| SEEO U= FHA HIIME HEE
2tol5to] LX|St=X| EHEF
5. QIS HYX| HYAH
7h 2ok X[ FH|
HNOE 4. A i L 2 iR 2o e
L. BfQF 2
1) dYE 25 28 HAMSI0 2 mm® A7|2 X2 = GP agar plate (penicillin G
100 unit/mL, Streptomycin 100 pg/mL &E7tE) SL0| 2=
2) 25 °CO|AM B QYSH OHQY ZHAESIY A LIRE AES 2
6. Y
7t HO0|1E BAMBCE A invadans® 2lpEls FATRAZL 2EL(X| = 39 24 ©d
Lt. A invadans2 2|dlEle FAURAE 2EE EF QSHIX] BIFHOAM A invadans
Hi st @At=tel 81 pCR ZI&3t0o] PCR ¥4 =0l 8l EI7IME BN Z
A invadans Xt EX|E 4 2T A T



2] QUMEHIIANE

(Infection with epizootic haematopoietic necrosis virus, EHN)

1. S|
7t. Epizootic Haematopoietic Necrosis Virus
Lt. Family /ridoviridae, Genus Ranavirus
Ct. MO|MBAH (150~180 nm), dsDNA genome (150~170 kb)

2. MEEH A TR

ohOHYUHA T A

MOE 1. d28A =80 Wef oz2lel 248 ARE S2EAE2E A8

T g 1 O 1L O 71 L= -1, O "1, 2\O 71 [
Ch. Al 2t
1) XY =S8 : 80~90% O|EFE = -20°C O[|5te| WS
2f. Pooling

1) NO& 1. YYHAL =LA LE A|29| pooling2 &
2) B AZE WY HAS FRSZ SiE| Ko % A0f & FH2 ARR IS

dAE & Mol 2550 %A poolingdstd] AHEE & AS

Y. 6. 2APYESH HAYE 7). DNAFZE SH0| 20, S 488 7|IEE

Lt. Conventional PCR
1) Z2to|l 8! =A

Type Code Primer sequences Product size
M151 5 _AAC-CCG-GCT-TTC-GGG-CAG-CA-3'
One step]
ne step M152 5-CGG-GGC-GGG-GTT-GAT-GAG-AT-3' 321 bp
(MCP-1) =A 94°C 30%, 50°C 30%, 72°C 1&, 353]
M153 5 _ATG-ACC-GTC-GCC-CTC-ATC-AC-3'
One step?
ne step M154 5 CCA-TCG-AGC-CGT-TCA-TGA-TG-3' 625 bp
(MCP-2) = 94 °C 30%, 50°C 30X, 72°C 1&£, 353

* OlF ZZE A8 Al annealing 25 60°C & 62°CE 22| HIE0|H B82S &Y =+
** Pre-denaturationd| final extention®| THAI7F EYSIA H7|Z|X| YU 4L AR kit HTA 7|2 X2



C}. Real-time PCR

1) Z2tol S =A
Type Code Primer sequences
RANA CON-F 5'-CTC-ATC-GTT-CTG-GCC-ATC-A-3’
qPCR1 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'
= 95°C 15X, 60°C 1&, 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) =7 95°C 30X, 58°C 30X, 403|
RanaF1 5'-CCA-GCC-TGG-TGT-ACG-AAA-ACA-3’
qPCR3 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 45X, 403
* Pre-denaturation2}f final extention2| THAI7} ERSHA BV |L|X| A2 42 ME kit H=AL 7| HE
2. PCR BH-SH K| =t
MO 6. 2APE=StA HAAME CL S AAMURS(PCRIE Al HAIZMGHAIESZEH
(Real-time PCR) 20| 2, SQEl UL F|EE AIRE H2 MZAF 7|& 8
Or g97|ME 2M . QEX2(Genbank)d| SEE0 Ue ST™A AI7|ME H
2t015H0] Y X|SH=A| EHEE
5. T
7t. PCR 88 Al &4 TH
Lt PCR ¥4 AL F7F2 Real-time PCR ¥4 =0l & HI|IALEEAM ZOF EHNV
SRR X 42 2T ¥4 oH



3| XIO|2EEEIREAS
(Infection W|th Gyrodactylus salaris)
1. AN

?t. Gyrodactylus salaris
Lt. Class Monogenea, Family Gyrodactylidae
Ct. External ectoparasite, monogenea, & 0.5 mm

1) Zetoj 8 =A

2. A|2&EH| U KX
7t EEAL =2 M-
HOo& 1. SEAAL =20 met oz(E 248 ARE SELAEL2E ALE
Lt =8 T
1) Mg 23 NE, X|=g0|
2) 8 =% . MBS JHM(E0| Sle 8% 71dE AE)
Ct A2 232
1) 70-90% O EtZ(Ofl EF2:Z%]=9:1)
2) AOtRU= AEf
2t. Pooling
) MOE 1. §EAA =FME L AE2| poolingg &1
2) 2 AMEE HNHE BAE JEQE k|, X0 8 X0l 5 &2 AR ZAMEESHE
ZAE & WMol d™=H0| & poolingdtd] AtEE = UZ
3. Hfo|2{A Hj ¥
N e=
4. ¥0|F S EXPESSH AA
7t 0|3 dAHE - MO% 3. 0|3 ZAHE 2Eo| WE
Lt sHAHDNA) ==
MO 6. 2XAPYEStE ZAIEH 71 DNATZE 20| 2D, S2= 48 7|IEE
AEE 4% H=A 7|1 HE
Ct. Conventional PCR

Type Code Primer sequences Product size
3 ITS-F 5-TTT-CCG-TAG-GTG-AAC-CT-3' 1,300 bp
ITS-R 5'-TCC-TCC-GCT-TAG-TGA-TA-3' '
Nested1 el 95°C 5&, — %4°C 12 50°C 1=, 72°C 2=, 302| —» 72°C 7&
ITS ITS2-F 5'-CAT-CGG-TCT-CTC-GAA-CG-3'
i b TSR 5 -TCC-TCC-GCT-TAG-TGA-TA-3' 420-520 bp
el 95°C 5&, — H°C 1& 50°C 15, 72°C 2=, 308| —» 72°C 7&




CO1-F 5 ATA-TAG-ACG-ATT-TGT-TTT-CA-3'

One stepT | @ m—c51R 5-ACA-GAT-TAC-TTG-GTA-TTA-CA-3' 1,600bp
(Cytochrome Ea 95°C 55 — 95°C 1= 50°C 12 72°C 22 353] — 72°C 72
oxidasel, | , |_COTn-F 5" TAA-TCG-GCG-GGT-TCG-GTA-A-3' 300 bp

con COTN-R | 5-GAA-CCA-TGT-ATC-GTG-TAG-CA-3'
= 95°C 55 — 95°C 1= 50°C 15 72°C 22 353| — 72°C 782

**

Pre-denaturation2 final extention| THAIZt EYSIAH H7|Z|X| %2 42, A48 kit MEAL 7|& HE
ITSE G salaris?t SO|XO|X| %D Gylodactylus®l THEES TS HESH| M0 HIIMLE
242 0|85l T ol 2

== =2

2f. PCR 2h3H x| &}
MOZE 6. 2AMSSSHE ZAE Cf SYRACMELS((PCR) B0 2D, SQIE 4
g 7|EE A8 B M=AL 7|1 HE

Or g7IMg 24 : SEX2#(Genbank)0| SEL0 U= QWX GI7IME HEE

240150 YK[SH=X| T
5. e
7l ¥0|E HAMYOR G salaris2 OME[= 7| 450| ALK 2 42 4 ©Y
Lt. G salarisE |dlE|l= 71450 HEE 22, F7E PCR ¥ 2ol & HIIME

SN 2Tt G salaris TR UKT B HF BN W



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

HEl A
7}, Infectious Salmon Anaemia Virus

Lt. Family Orthomyxoviridae, Genus [savirus
Ct. Enveloped, (100~130) nm, ssRNA

7F) HPR-deleted ISAV : LHE7|& S
1) HASHE ZAL @ non-lethal 240] At
2) RT-PCR AA} @ A& A& (mid-kidney)
3) HRO|2{A HHQF : MEaF AMZE(mid-kidney), 2t HIZ
4) ZX|AAM - ME(mid-kidney), ZF A, FE/Z, HFE
Lt) HPROE ISAV : O}7}O
2) BXSIEE - Sjtgle
Ch Az =2
1) SHUZHA}L : Heparin or EDTA
2) MZH{ZE : Virus transport medium
3) 2XHY 238 : RNA preserving solution
2}, Poohng
) MOa 1. YUAA 24P L A29] poolings &1
2 Z ARe HHE HAE AR Stk X0 & X0 § 2 AR2 2AMSESH

—
AAE & Mol 2580 %A poolingdstd] ArEY £+ U

3. Hjo[2{ & HHQF

OHOHAI:I

4. =X

7b SAHRNA) ==

0=
Mo
21-
ta}
oY
>

L}. Conventional PCR



1) Zatojoy g =7
Type Code Primer sequences Product size
One step1 F 5'-GAC-CAG-ACA-AGC-TTA-GGT-AAC-ACA-GA-3' 304 bp
tE R 5'-GAT-GGT-GGA-ATT-CTA-CCT-CTA-GAC-TTG-TA-3' if HPRO
(segment 6) x| 50°C 302 — %4°C 25 — 94°C 15, 50°C 15, 68°C 15 408] — 68°C 75

** Pre-denaturationd} final extention2| THA|IZ7} E-SIAH H7|T|X| &2
*** Revers-transcriptase BH&(

C}. Real-time PCR
1) Ze2tojf & =HA

8%, &8 kit M=AL 7|&E HE
L= DNA Q) 82, && kit HMZAt 7| HE

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'
= 50°C 22 — 95°C 108 — 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'
= 50°C 22 — 95°C 108 — 95°C 15X, 60°C 1&, 453]
** Pre-denaturation2} final extention2| EtA|I7t EESIAH H7|L|X| (S B, A& kit HEAL 7|12 HE
*** Revers-transcriptase BHS(E£ cDNA d)Ql B2, o4& kit M=EAL 7|& HE
2. PCR EtSH =t
MO 6. 2AFEEStA HAAME CL SeaAAMURS(PCRIE Al HA|ZIGHRISZH
(Real-time PCR) B0 2, SOCl=l MAUE F|EE AT ZR XAt 7|& HE
Of, G7|INE€ 24 . FH™X2:(Genbank)0| SSE0 Ues KA GI7IME HEE
201510 Y K|ShH=X] EHCE
4. B¥H
7. PCR 88 Al &4 ©H
Ll. PCR ¥ A| FJ7IZ Real-time PCR ¥M =0l Gl SI7IME 24 At [SAV
SR} X 42 2T ¥M o



5| HEE=E7|AAF

(Infectious haematopoietic necrosis, IHN)

CER

7t. Infectious Haematopoietic Necrosis Virus

Lt. Family Rhabdoviridae, Genus Novirhabdovirus
Ck. Non-segmented, 11 kb, 6 genes, ssRNA

. A=EH S HANE
7t B2EA == A

HMOog 1. SEFA =280 M) Qz2lE 248 ARE SEHAE2E A8

1) XMt =E - AME H|E AR Y|
2) RN =X . &, TR, 28, K09 HE £= NEF
Ch A2 22
1) =AY =g - BRE 717 H FE AR, SHY 82| RNA 2Fdat A[f(24A(2t O|L)
Ct. Pooling

1) NOE 1. BYHAL =348 LE A|RQ| pooling2 &1
2) 2 Mz HHE ZAE RELE St X0 8 X0 § A2 ARz FAMSESHA
| =

gAE & Mols 2580 %A poolingstd Argg &= U=

O% 6. 2AMMESN AALE LE RNAZZE 3 DNATHY 0| 20, 32l
M8 FIEE A Y EAR NEAL 7|1 HE

L}. Conventiona

Type Code Primer sequences Product size
F 5'-AGA-GAT-CCC-TAC-ACC-AGA-GAC-3 693 bp
R 5'-GGT-GGT-GTT-GTT-TCC-GTG-CAA-3'
Nested vl 50°C 30& — 95°C 2& — 95°C 30 50°C 30, 72°C 1% 302| —» 72°C 7&
F 5'-TCA-CCC-TGC-CAG-ACT-CAT-TGG-3 483 bp
R’ 5'-ATA-GAT-GGA-GCC-TTT-GTG-CAT-3'
el 95°C 2 — 95°C 30Z, 50°C 30%, 72°C 1&, 308| — 72°C 7&

* Pre-denaturationd} final extention2| THA|7} EESIAH B7|Z|X| %S F2, HE& kit MEAL 7|& HE



** Revers-transcriptase #hS

C}. Real-time PCR

d& kit M=AL 7|E H

2
1o

1) Z=2to|lH 8 =HA
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'
Bl 50°C 2& — 95°C 102 — 95°C 15%, 60°C 1&, 40%|
* Pre-denaturationd} final extention2| THA|7}F EESIAH B7|&[X| 2 82 H& kit M=EAL 7|& HE
** Revers-transcriptase BHS (£ cDNA Bd)9] AL, 48 kit M=ZAL 7|& H&
2. PCR 2H-SH K| &t
MOE 6. 2APEEStA ZAME Cf SE2ACMERS(PCRI2E AL HAZIFEXISEH
(Real-time PCR) &0]| [EH, QU= 4UE 7| EE AESE 42 HEA 7|F HE
Or 97|M8 M . X2 (Genbank)dl SEE0 e FHX G7|/ME HEE
2150 UX|SH=X| THE
5. Ty
7}. Real-time PCR 24 Al 24 TH
L}, Real-time PCR ¥4 Al FI7I2 PCR &d =0 = GI7|IME 24 At [HNV
QTR AN Z2 HF PN B



6 | Yo{5{m| AHio|2{AE

(Infection with koi herpesvirus, Koi herpesvirus disease, KHD)

HEHA
7t. Koi herpesvirus

Lt. Family Alloherpesviridae, Genus Cyprinivirus
Ct. (100~110) nm, dsDNA

. AlREH| 3 HAE
7h BEAA O AME

HMOFE 1. SEA =g mep oz(E 248 A=z
Lt =2 &7

1) Hgh =2 . oprto|, M, HIE

2) A =7 2IE A=
Ct. Al2 238

1) M2

2) 2Abd=5t
2t. Pooling

1) MOF 1. YA =Z3ME L A|IRQ| poolingg &1

2) 2 MEes 7HHE 7“\}2 HE o= o KXo 8 X & A2 ARE ZAFY=SHH

|

HAME & Dol HESXO| BA poolingdtol AHEE & US

mjn
(o2l
ng
oY
>
o
|0
Hu
>
ol

DAY E2510] 24A[2F OfLf =2

2
o
g : 80~100% == E£& 1 oy HEL=(0E=:=4 Hl&=101)

DOF

. Hio|2{ A Hi

L}. Conventional PCR
1) Z2to|H S =A

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'
vl 95°C 22 — 95°C 3025 55°C 30% 72°C 45 402| — 72°C 10=




One step TK-F 5'-GGG-TTA-CCT-GTA-CGA-G-3'
(thymidine TK-R 5'-CAC-CCA-GTA-GAT-TAT-GC-3' 409 bp
kinase) EXS 95°C 58 — 95°C 12 55°C 12 72°C 12 408| — 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) =7 94°C 302 — H°C 30X 63°C 302 72°C 30X 408| — 72°C 72
Gilad F 5-GAC-GAC-GCC-GGA-GAC-CTT-GTG-3'

One step3 Gilad R 5'-CAC-AAG-TTC-AGT-CTG-TTC-CTC-AAC-3’ 484 bp
(Gilad) =7 95°C 55 — 94°C 12, 68°C 15, 72°C 30X 393| — 72°C 72

* Pre-denaturationd} final extention2| SHA|Z}

C}. Real-time

PCR

1) Z2tojy 8 =4

= N

I=H=
= ™ Jo

oto o
==0° 3

T oT, o4&

2 = L=PN & kit MZ=AL 7|

Type Code Primer sequences
86F 5'-GAC-GCC-GGA-GAC-CTT-GTG-3'
qPCR1 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'
A 50°C 2& — 95°C 10& — 95°C 15=, 60°C 1&, 40%|
gPCR2 162F 5'-ACT-GCG-AGT-GGA-GAC-ACA-TGA-T-3'
(Glucokinase 230R 5'-TCA-GGT-GTG-GAG-CGG-ACA-T-3'
i ternal 185P 5’-6FAM-AAG-CCA-GTG-TCA-AAA-TGC-TGC-CCA-CT-TAMRA-3'
X7 ° = ° = ° x ° = [=)
PCR control) = 50°C 2= 95°C 10= 95°C 15Z, 60°C 1&, 403
* Pre-denaturationf final extention| THA|I7} EYSIH H7|Z|X| LS AL, A8 kit HZEAL 7|12 &E
2f. PCR B3 X|&f
MIOZ% 6. 2AFd=aS ZHAMH Ch S ACGMELS(PCRIZE AL AA|FEXSEH
(Real-time PCR) 0| 2, SQEl MU F|EE AIRS 42 MNZTAH 7|& HE
Of, Y7\IME EM . SHEX2/(Genbank)dl SEE[0 Yes SH™A 7|IME HE
2HOISI0] LX|SH=A| EHE
T
7F. Conventional nested PCR 24 Al 24 TtH
Lt. Conventional nested PCR &M A| F7tZ Real-time PCR & =0l Sl &7|
=AM At KHY |8 X 42 xE ¢ md

e



7| &E0l2| =HIo|2 A

(Red sea bream iridoviral disease, RSIVD)

1. S&A
7t. Red sea bream iridovirus, Infectious spleen and kidney necrosis virus
Lt. Family /ridoviridae, Genus Megalocytivirus
Ct. (120~240) nm, dsDNA

2. NEEH U B2
7h HUHA T A

T O O
MO 1. B24A =280 e Qz(E 248 A|RE QEEAELE A8
Lt =F7|

dE OH= AHE =7t

24A| 7L O|L A Al 4°C E&t 7tS(-80°COlM= 7|7t B8 7ts)
2f. Pooling

) MOE 1. §EAA =24E L A|E9 poolingE &1

2) 3 cm O|3}te| O|/d0{= 50t2| O|3t= H|F MYZEEZ pooling 7t
3. Hfo|2{A HiQF

A=
4. EXPASSHE AAL

7t. HAHDNA) F&

HMOE. 6. =AFE=StE ALY 71 DNAFE g0 =l S2E 488 7|EE
MEE B2 HMz=AM 7IE HE

Lt. Conventional PCR
1) Z2to|H & =

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) =4 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) el 94 °C 30%, 58°C 1&, 72°C 1&, 30%| — 72°C 5&

* amplify RSIV+ISKNV
** Pre-denaturation} final extention2| EHA|I7} E-HSIAH H7|L|X| R AL, A8 kit HZEAL 7|1& &E
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7F. PCR



8 | Ho{mHo|HAAAT

(Infection with salmonid alphavirus, SAV)

HHH
7t. Salmonid alphavirus

Lt. Family Togaviridae, Genus Alphavirus
Ct. Enveloped A+ 7+, 60~70 nm, 12 kb genome, ssRNA

. A=EH S HANE
7t S2EA =E2 H’S

|
Mot A HEES), ME(mid-kidney)
of &% . 3| & (Pancreas)*
* HAEE o7 2% o 0|2 =F XF 27H=Z JH= Al HAlo| HO|MA ¢ f8)
2
1) 2AFS 252 : RNA QP A|QOflA 24A1Zt O|L) Y& Sl A2, -20°C O} &7| 22t
2f. Pooling
) MO 1. AL +FUE L S
2) 2 AMEE HHE BAE %5.2E St|, X[Of B X0l & E2 AREE EAtEESHE
AALE & Mo d=Ho 88

I:I_Iﬁ

A poolingdtd ALEE = AU

XA ESSHE AA

7f. BARNA) == 3 cDNA Y
MO 6. EXMEESHE AALE L RNAZE Gl DNATHA 0| 20, Z9l
HUE FIEE AMET 2 MEA 7| HE

L. Conventional PCR
1) Z2tol S =A

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) = 50°C 302 — 95°C 152 — 94°C 15, 55°C 45X, 72°C 15, 453]
* Pre-denaturationd} final extention2| A7t ERESIA H7|L|X| U2 AL &8 kit M=TAF 7|& HE
** Revers-transcriptase 2F-S(EE£ cDNA 2Hd)e | AL, &g kit MZEAL 7|& HE

Ct. Real-time PCR
1) Z2tol S =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’
x=A 50°C 102 — 95°C 32 — 95°C 10X, 60°C 20=, 40%2|
* Pre-denaturationd final extention2| THAI7F EESHAH B7|ZX| 2 42, 48 kit M=ZAL 7|& HE
** Revers-transcriptase BFS(EE= cDNA 40| 22, A& kit M ZAL 7|& HE
2f. PCR B3 X &F
MIOZE 6. 2AFE=SS AN Cf SSUAAMBES(PCRIQE AL MAZMFMAIESEH
(Real-time PCR) 20| 2, SQEl UL F|EE AIRE H2 MZTAH 7|& 8
Or, @7\ €8 &M . FEX2(Genbank)0| SEX|0] A= KA G7[ME EEE
2tQISHY L X|SH=X| HHEH
5. EHEtH
7t. Real-time PCR 24 Al 24 =H
Lt Real-time PCR & Al F7I2 PCR &d 20l = HI|IME 24 At sav Xt}

UK B 2B

Z= OFAM .LL|-I'|
S oo U



9 | ¥oj=Hio|HAE
(Infection with spring viraemia of carp, SVC)

1. SHH|

7t. Carp sprivivirus(Spring Viraemia of Carp Virus)
Lt. Family Rhabdoviridae, Genus Sprivivirus
Ct. Non-segmented, negative-dense, ssRNA

2. MEEH A TR

Lh &S HZ E0|= JHA|
E 4cm 0|5} : MA|

S
2) M&E 4~6cm : AMTES Zgot M WE7|E, L
(3) M 6cm O|&t @ Zh AMFE, H[F, kK
2) 8 A . RIiE AR, HA Aol
Ct A= &2
1) EXHYESE - RNA EE 294 80~90% Of|EHE
2f. Pooling

1) NO& 1. QYEHAL =L LE A|R29| pooling2 &
2) 2 AlRE JHHE HAE HROZ SlE| Ko U X0 & E2
ZALE & o= H™E=X0| A poolingstd] AtEE = U
3. Hio|2{A H{QF
7t. F3IMIE : EPC, FHM, GCO
L}, B2 % : 15°C
Ch MB2X : 20°C
of, HiQErE - 7A7F Y O] 0| = CPEZ} EOQIE|X| = AL ZCHHlQF Al
OF, M= HHZ IHCPE)
1) MzZo| YEf7t ige = HEE|AL 22| & 8kl 4%
2) CPEZt 20lk|= B2t 142 O|F0|= CPEZ} 2HQIE|X| Y= % EF PCR
A AHA|



MEE ER2 NHZAH 7|E HE
L}. Conventional PCR
1) Zetojf & =HA

Type Code Primer sequences Product size
F1 5'-TCT-TGG-AGC-CAA-ATA-GCT-CAR*-R*TC-3'

R2 5'-AGA-TGG-TAT-GGA-CCC-CAA-TAC-ATH-ACN-CAY*-3'
Nested ZA | DNA 2E — 95°C 12 55°C 1& 72°C 1&, 35%| — 72°C 102

714 bp

(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'
A 195°C 1&, 55°C 1&, 72°C 1&, 352 — 72°C 10&
G1 5'-TGA-AGA-Y*TG-TGT-CAA-TCA-AGT-C-3'
G2 5'-GCG-AR*T-GCA-GAG-AAA-AAG-TG-3' 369 bp
One-step1

A | 50°C30E HU°C22 — HA°C 15% 56°C 0= 68°C 1= 402| — 68°C 72
* Mixed base codes: R(A,G), H(A,C,T), N(A,C,G,T), Y(CT)

* Pre-denaturationd} final extention2| THA|Z7} SRSHA HI|Z|X| 42 E2, && kit H=EAL 7|1& HE
** Revers-transcriptase BHS (£ cDNA T4)o| AR, A& kit MZAr 7|& HE
Ch. PCR B3 X%
RIS 6. SAPMSSIR ZAMY O} SlAouBiS(eCr) o] T2n, Zols Ael]

J|ES ASE Y

o

]

ot E7IME 24 0 REX2AGenbank) |l SE5[0 s REX H7IME EE 2
O
—

15t ZX|5h=A| T

—_—

. EFEH

7t Hiol2{A Bt PCRE SA[O]

oA mbA
0o - O

A
o
Ot
=l
O
0
P
0jo
0x
Rl
o
ie)
ir)
| >
=
02
mjo
of
A
Ot
k1

L PCR 24 Al 27h2 HRO[2IA BHQOIA CPE ol 9L HIO|2{A BIAOIA St
55100 PCR YN O, YIIMY 24 2T svev RERISL NS FL AT
oy T
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(Infection with viral haemorrhagic septicaemia virus, VHS)

1. SHH|

7t. Viral Haemorrhagic Septicaemia Virus
Lt. Family Rhabdoviridae, Genus Novirhabdovirus
Ct. Bullet-shaped, (70x180) nm, ssRNA

7t S2EA =8 Y

A SZAHO) TRt ORI MG MRS YUHANBOE AR

=
L F237)
EEEL

oA (anterlor kidney), A%, |(Z ot EHA)

MZ (anterior kidney), &%, H|&

r O Oy

2h) ALZEEIO|

2) B#AY =& . 7 WE(VHSVE ZAEsof i)
Ct A2 23

1) =AY =SE : RNA QP A[OfA 24A17F OJL] €S B! &2 -80 °C Of F7| Ht
ef. PooHng

) MOE 1. SEAA =2FME LE AE2| poolingE &
) Z Aze JHME dAE HEL= St X[ 8 XY 5
74)\}2 o|- [[Hoﬂ '64EI-| | g{

== N B |

Ko ARE RAMESSE

i |

A poolingdto] AFRE 2= QS

3. HIO|2{A HH Q¥

Lt. Conventional PCR
1) =Z2toj & =HA

Type Code Primer sequences Product size
One ste 3F 5'-GGG-ACA-GGA-ATG-ACC-ATG-AT-3' 319 b
Nucleo o | 2R 5'-TCT-GTC-ACC-TTG-ATC - CCC-TCC-AG-3' P
P U [ 50°C 308 — 95°C 15 — H°C 30 60°C 30X 6°C 1= 352 —» 68°C7&




* Pre-denaturationd} final extention2| THA|7} EESIA|
(o]

H S
** Revers-transcriptase BHS (= cDNA gd)Ql 22, && kit M=EAL 7|& HE

C}t. Real-time PCR
1) Z2tojy 3 =

Type Code Primer sequences
F 5'-AAA-CTC-GCA-GGA-TGT-GTG-CGT-CC-3'
(milr;eo S:Ce)fem R 5'-TCT-GCG-ATC-TCA-GTC-AGG-ATG-AA-3’
gerf’e) probe 5'-6-FAM-TAG-AGG-GCC-TTG-GTG-ATC-TTC-TG-BHQ1-3'
=7 50°C 30 — 95°C 152 — %4°C 15% 60°C 40%, 72°C 20X 403
F 5'-ATG-AGG-CAG-GTG-TCG-GAG-G-3'
(nm(e)o;t;ﬁ;n R 5'-TGT-AGT-AGG-ACT-CTC-CCA-GCA-TCC-3'
gene) probe 5'-6FAM-TAC-GCC-ATC-ATG-ATG-AGT-MGBNFQ-3'
Eve 50°C 22 — 95°C 108 — 95°C 15%, 60°C 1&, 403
* Two step

2f. PCR 2t3H X Z
MIOE 6. 2AFd=
(Real-time PCR) &

o g7[Mg8 &4

ot
fial

IE

o

o ra =
o >

- T

Jot Ho

oY
>~

|
02

Ok

o

rn

ox [

158

o

N

|m

rlo

2

P

2 &8 ™ DNA 2d(random primer) 28
H

It
n

eal-time PCR ¥4 =0l Sl HI7INEEM At VHSV

opy T
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(Tilapia lake virus disease, TiLV)

1. S|
7t. Tilapia lake virus (7ilapinevirus tilapiae)
Lt. Family Amnooniviriae, Genus Tilapinevirus
Cf. Enveloped, 55~75 nm, LFM& nucleocapsid, ssRNA

2. \|2&EH| 8 A
7h SEEA =7 AE
HMOZ 1. A =280 met oz(E 248 A28 EEAE2E A8
Lt =8 TV
1) Hg =% . ek, K, 2t
2) FHY =% : XY, ZYZHRNA HM=7)
Ch A2 23
1) 2AHYEESHE
7ty 24A|Zt O|Lf 0~4°C
Lt) 95% Ofl Et=, -20~-80 °C77tX| &7| =3
2t. Pooling

1) HNOoz 1. QYHAL =848 L A|29| pooling2 &
Z AEE JTHHE EAE YEC= Ste|, I|01 2 X0l S 2 AEE BAPYESHE
7“%5 o Moz d=H0 A

3. Hjo|2{A H{QF

7t F2MIE : E-11

Lt YR : 25°C

Ch MB2X : 25°C

of, HHQFEEE - 3107 BHRFSIH, CPE BHE

OF, M| = IHCPE) 20l
1) MZI7b =551AL 88 £ HIFETHOIM
2) CPE 291 2 10¥ O|= CPEZ} =QIE[X| &

22z E2
A2 PCR AA} A4

rir 1

4. 2XHEESE ZHAL
7t. sHAHRNA) =Z 2 cDNA -
MO% 6. EXPEESH ZAFH LE RNAFE 3 DNATHY RO 20, Sl
MU FIEE AEEY B2 HMEAL 7| HE

L}. Conventional PCR
1) Z2to|l S =A



Type Code Primer sequences Product size
ext-1 5'-TAT-GCA-GTA-CTT-TCC-CTG-CC-3' 415 bp
ME1 5'-GTT-GGG-CAC-AAG-GCA-TCC-TA-3'
= 7 50°C 302 — 95°C 152 — 94°C 30Z, 60°C 30%, 72°C
Nested1 ~

(Segment 3)

30%, 252 — 72°C 7&

7450/150R/ME2 | 5'-TAT-CAC-GTG-CGT-ACT-CGT-TCA-GT-3'

250 bp
ME1 5'-GTT-GGG-CAC-AAG-GCA-TCC-TA-3'
x4 94 °C 30, 60°C 30Z%, 72°C 30X, 25%| — 72°C 7&

* Pre-denaturation2} final extention®| THA|7} EES}HA

7|E[X] @2 R, S8 kit HEA 7|E HE

| #
** Revers-transcriptase BHS(EE cDNA )9 AL, 48 kit M=ZAL 7|& HE

o

C}. PCR HFSH X &
NOE 6. BAFS=SHE ZAME Cf S2ACIMELS(PCR) 2HH0| MEH, SQlE 48
7|EE A8 8% M=AL 7|&E HE

2t E7/MYg 24 . REA2H(Genbank)0 SEE0 Y= FEA HIINE HEE

2oI5H0] YK[SH=X| T
5. £t

7t Hio|A HiY b PCRE SA[0f TSI, PCR 27 Al HHO|2{A HYS EX|t
=94 T

Lf. PCR & Al =7t=2 HiO|2{A HIO|A CPE =l S HHO[Z{A Hj MO A SHAL
FESI0 PCR g =01, 7N 24 Z1f TiLV RUARL 2Xg 8% 25
*M T
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o 10

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

HHH
7}. Viral nervous necrosis virus (VNNV)

Lt. Family Nodaviridae, Genus Betanodavirus
Ct. 25~30 nm, ssRNA

2. M|2&EH| 3! HAg
7h EEA =2 AH
MOZ 1. SEAAL g0 Wt ozlE 248 AIRE YREAELE AME

Lt =2 7

1) B =5 H A,

2) g =% . ot7to|, AME, HIE, oFE 5 W72
Ch Az =22t

1) 2XEEEE : 4°C 2~32 O|Lf, -80°C &7 2
2f. Pooling

1) HMog 1. SEEA =848 L Al22 poolings &1
Z A== JHHE FAE #E2= otk KXo R X0
|

xte
@*f% g ol= E™EEXN0| %A poolingstd] AtEE = UAS

I:I_Iﬁ

3. Hfo|2{A HjQF
7t FSEMIE : SSN-1, E-11
Lt HHYRE : 25°C
C 83Z=2% : 25°C
2t B . 102 HHYSHH, CPEZL 2RIE|X| Qi B ACHHHSHY 102t =71 2t
OF, M| &= ¥ 2 1H(CPE)
1) CPEZ} ZQlE|= B2t AHCHHY O|R0|= CPEZl ZQIEX| ff= B2 =2

o
LS 70‘!‘

2) 7Y, MZEo| S=7 B2 el ME=

5t 4
7t. SH&HRNA) == S cDNA 2Hd
NOZ 6. 2XHESSA HAY L RNATE S cDNAZHY B0 20, Sl
HEE 7IEE MY ER N=ZAL 7| HE

Lt. Conventional PCR
1) Zafo|n U =H



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 Bl 95°C 2& — 95°C 302, 57°C 30, 72°C 45%, 402| — 72°C 102
VNNV3 5'-ATT-GTG-CCC-CGC-AAA-CAC-3' 255 bp
VNNV4 5'-GAC-ACG-TTG-ACC-ACA-TCA-GT-3'
vl 94°C 2= — H4°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 step1 AH95-R1 5'-CGC-CCT-GTG-TGA-ATG-TTT-TG-3'
Bl 95°C 2& — 95°C 50, 56°C 50z, 72°C 50Z, 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? A 95°C 2= — 95°C 40Z, 55°C 40, 72°C 40z, 252| — 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'
el 94°C 22 — 94°C 40, 50°C 40X, 72°C 40=%, 258 — 72°C 10=

* Pre-denaturationd} final extention2| THA|Z7} SESHA HI|Z|X| 42 42, <& kit H=EAL 7|1& HE
** Revers-transcriptase BHS(E= cDNA 24| 22, A& kit MZAL 7|& HE
Ct. PCR Bt3H X|Zf
NOZ 6. BAFS2SH ZAME Cf SY2ACIMEE(PCR) 2HHof MEH, SQIE 4E
7|EE MEY B MEAL 7|1 HE

2t G788 24 . FEX2A(Genbank)0f
2tolst

5. Tt

7b. BRO|2{& HiZDF PCRE SAIOf TIASHH, PCR S8 Al HIO|Z A HYS SX[StL

O A mbA
0o - O

Lt PCR €& Al 712 HIO[2{A HIFO|A CPE =@l 5l HIO|2{A HYQFCHOf A <l 4t
F=o10 PCR &g =, F7IME &4 Zit VNNV FHAteE X 32 =T

02
ox M

oA
L- O
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(Oncorhynchus Masou Virus Disease, OMVD)

1. S|
7F. Oncorhynchus masou virus

Lt. Family Herpesviridae
Ct. 200240 nm, dsDNA

= = - - Oy Oy
2 £XE XX 28, YAF, AY Ue L 82w s 2I)

4) H|&O0| 4~6 cm 0|3}

5) MEOl 6cm O|&Q A2 HAd B = ZTUYXZE G 2t =
2t. Pooling

) MO 1. SLUAA 24 L A|29| poolingg &1

2) Z[CH 5 7HH[Z poolingO| HMTtE|D, E|== pooling2 L|5t= A0 £

3. Hfo|2{ A& H{jQF
7t F3IME : RTG-2, CHSE-214
Lt HHYRE : 20°C
C 83=2% : 15°C
D149 HIYF 2 CPEZF SEEX] RS 2 AUHIFTY) A

EH
o d o
Or MZHHSINCPE) : CPEZ} 2HQlk[= H22 A O|= 0= CPEZl =QlE|X|
HE EF 25 PCR &A 24

MEE H2 NZAH7|E HE
L}. Conventional PCR
1) Z2toj & =HA



Type Code Primer sequences Product size
F10 5'-GTA-CCG-AAA-CTC-CCG-AGT-C-3' 439 bp(OMYV, SalHV-2)
One step1 R5 5'-AAC-TTG-AAC-TAC-TCC-GGG-G-3' 800 bp(SalHV-1)
=4 94°C 30X, 56°C 30X, 72°C 30%, 303

* Pre-denaturation} final extention2| THA|7} E-SIAH 7|/ X|
Ct. PCR HH3H X &

5. T

o}

LS

2 8% d48

kit HIZ=AL 7|& HE

MO 6. 2AFd=H MY Cf SE2LAUMEIS(PCR) HE0| 2N, SClE SYE
7IESE ABE 8% M=AL 7| HE
F7IME 2Y4 . FHUA2A(Genbank)df| S=E[0] A= FEA G7IME SEE
2toIoto] LX[St=X| TE
7. HIO|Z A& BiM PCRE SAI0| TSIH, PCR 58 Al HIO[Z A HiZFE Aot

Lt.

O A mbA
0o - O

PCR OI:A-l A|

_'_E I.O;I PCR OI:A-I g|-0|

OFA{ I
O O L-O

T7t2 HHO|2{A HIFO|A CPE
7ML 2M 21 oMV |FTALRE X

=13e]

= L

9 Hrol2i A AL B
g 32 A3
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(Infection with abalone herpesvirus, AbHV)

1. A
Zt. Aurivirus haliotidbalaco1(O| Haliotid herpesvirus1 S Abalone herpesvirus)

Lt. Family Malacoherpesviridae, Genus Aurivirus
Ct. Lcosahedra, 100~110 nm, dsDNA

2. MEEH 3 TR
7b BE2EA ol
MOog 1. S2aA =3 g0| et Qzlel 248 AlRE S2EAE2E A8

L}, =8 ZEH7

= I_OE_l
2) £HB £X ; HUZXH
Ch A& 2o

1) EAHESSHEZAL 0 70~90% O B2 (O 22 %=10:1) & s
2f. A|[22| pooling
) MO 1. YYHAL A4 L A|IRQ| poolings &1
2) 2 AMNZE JHHE HAE HEOZ oih, X 59 &2 ARZE EXAEETH

= A2
AAS & Mol 2eS5H0 %A poolingdstd] AFEY & U

3. HfO| A HjQF

N

-

i

HOY. 6. 2AFE=StE HAE 71 DNAFZE S| =0, S2E Y8 7|1ES
=2

L}. Conventional PCR
1) Z2to|l S =A

Type Code Primer sequences Product size
AbHV-16 5'-GGC-TCG-TTC-GGT-CGT-AGA-ATG-3'
One step1 - - 522-588 bp
(AbHV) AbHV-17 5'-TCA-GCG-TGT-ACA-GAT-CCA-TGT-C-3
A 94 °C 30Z, 52°C 30, 40%]
40f 5'-TCC-ATC-GAG-ATT-CCC-AGT-TC-3'
One step2 , : 606 bp
146r 5'-ACG-CCA-CCC-TGT-ATA-ACG-AG-3
(AbHV) o 5 S 5 -
Enal 94°C 1&, 52°C 1&, 353

* Pre-denaturationd} final extention2| THAZ7} EYSHAH BE7|Z|X| %2 A2, &8 kit M=ZAL 7|&E HE



C}. Real-time PCR
1) Z2tol S =A

Type Code Primer sequences
ORF49F 5'-AAC-CCA-CAC-CCA-ATT-TTT-GA-3'
gPCR1 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'
=4 95°C 3%, 62°C 30, 50%]
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’
=2 95°C 3%, 62°C 30X, 503

o

* Denaturation TtAl= ZEE|0] UX| Q3
** Pre-denaturationd} final extention2| THAIZF EHGIA H7||X| R2 B, && kit MZAL 7|1& HE
2. PCR HH3H X%}
HNOE 6. AFd=sty ZAHE Ot S
(Real-time PCR) 0| =0, SQIE &AL 7
ob F2IME 24 : RUX2d(Genbank)0| SFE0 A= FTUA B7|IME HEE
2} 0I5} T

r

g

7t. PCR &9 Al 84 EHH

Lt. PCR &4 Al FJIE Real-time PCR ¥ =0l S A7|MYE 2ME AAISHY

AbHV REAet LA F 2T &g T
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1.

(Infection with Bonamia exitiosa)

He A
7t. Bonamia exitiosa

Lt. Class Ascetosporea, Order Haplosporidia, Family Haplosporiidae
Ct 3+ 03 pm

o
HMOog 1. SEFA =280 M) Qz2lE 248 ARE SEHAE2E A8

H O ; OO
2) £X8 B op7tal, MY, WA, Q=T 9f T2 B

OF. Pooling
) MO 1. EEA =208 L A|RQ| poolings &1L
2) 2 MEe JHHME ZAE JELE dtF, X 59

X
x|
dAE & Moo= 2550 %A poolingstd Argg = UAS

—
OY. 6. 2AFEESHE HAMY 71 DNAFZE S| =0, SQE J8E8 7IEE
=2

L}. Conventional PCR
1) Z2tolH 8! =A

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

(18S) = 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 - -
(185) bl 95°C 1&, 55°C 1&, 72°C 1&, 30%]




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 -
( ) eyl 94 °C 30X, 58°C 45, 72°C 1&, 352

* One step12E B. exitiosal S0/&0[X] FoLoz FIIAHE 24 T+
One step2 &= Bg/ | RAE F& 715(B. ostreae : 120+180bp, B. exitiosa : None)

** 94~95 °C2| pre-denaturationt?d 2 72°C2| final extension 1HE(5~102)2 BIEA| ZS&[0{0F ¢

C}. Real-time PCR
1) =Zetojf & =HA

Type Code Primer sequences
ITS-For 5'-CCC-TGC-CCT-TTG-TAC-ACA-CC-3'
Bog;gjlpp ITS-Rev 5'-TCA-CAA-AGC-TTC-TAA-GAA-CGC-G-3'
(IT51) Bon ITS probe 5'-FAM-TTA-GGT-GGA-TAA-GAG-CCG-C-MGBNFQ-3’
= 95 °C 15%, 63.6 °C 1&, 353
SSU-For 5'-CCC-GGC-TTC-TTA-GAG-GGA-CTA-3'
Boga'f;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'
= 95 °C 15%, 60 °C 1&, 403
Bosp2-18S-F 5'-CAG-GAT-GCC-CTT-AGA-TGC-TC-3'
Bogxfz’pp. 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'
=A 95 °C 15%, 60 °C 1&, 403
BEXIT-F 5'-GCG-CGT-TCT-TAG-AAG-CTT-TG-3'
5955/5; BEXIT-R 5'-AAG-ATT-GAT-GTC-GGC-ATG-TCT-3'
(185-1TS) x4 95 °C 30X, 58 °C 45X, 72 °C 60%, 353
= *Melt curve : 58 °C ~ 95 °C, 0.5 °C &7}/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 20X, 403

* Pre-denaturationd} final extention2| THA|7F EEHSIAH B7|E|X| %2 42, HE& kit MZAL 7|& HE

2. PCR EH-SH K| =t

HMOZ 6. =APS=Y HAME Cf. SERLAMERSPCRIE AL HAURTRSEY
(Real-time PCR) &0 2N, SQE 4AE 7|EE MEY EF M=A 7|& HE
On S7IME =4 @ REUA2A(Genbank)dl SEE0 A= FHA G7IME EEE
eholste] YX|[St=X] HE

5. Ty
7k PCR 28 Al 248 ©dE
Lt. PCR ¥4 Al F7IZ Real-time PCR ¥4 ol U FIIME 2M A B

exitiosa XL LK AL XF ¥ TH
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(Infection with Bonamia ostreae)

1. S&A
7t. Bonamia ostreae
Lt Class Ascetosporea, Order Haplosporidia, Family Haplosporiidae
Ct. 2.4 + 0.5 pm

A of ¢hd
MOZ 1. d24Ar =P80 W Qz2(e 248 A|RE QEEAELE AE
Lt =2 Z7I
1) Mg =% opth], HE
2) g =% op7t0|, HE, FY o CHE X=X
Ch Az 2
1) 2AYEEE 0 80% OflEh=
2t. Pooling

) HNOE 1. QYEA =2 LE A|E22Q| poolingEg &I
Z MEe JHHE ZAE JEQE StF, XIf S92 A2 AEE EXYESSHH

7.:1*}% 2 o= A™E=H0| &A poolingdtd] At

ol
o

OY. 6. 2AFEESHE HAMY 71 DNAFZE S| =0, SQE J8E8 7IEE
=2

Lt. Conventional PCR
1) Z2tolH 8! =A

Type Code Primer sequences Product size
o 1 CF 5'-CGG-GGG-CAT-AAT-TCA-GGA-AC-3' 260 b
ne step CR 5'-CCA-TCT-GCT-GGA-GAC-ACA-G-3' P
Bonamia spp. (18S) —
=2 95°C 12, 59°C 1&, 72°C 1&, 353
One step? BO 5'-CAT-TTA-ATT-GGT-CGG-GCC-GC-3'
, 300 bp
B )
onamia spp. and BOAS 5'-CTG-ATC-GTC-TTC-GAT-CCC-CC-3'

several member of

Haplosporidia (18S) =A 95°C 1&, 55°C 1&, 72°C 12, 303




BoosF03 3'-CAA-TGG-TGC-GTT-CAA-CGA-GT-5'
One step3 , , 352 bp
BoosR03 3'-GGG-TTC-GCG-GTT-GAA-TTT-TA-5
B. ostreae (18S) —
A 95°C 30%, 58°C 30%, 72°C 45X, 403|

* One step12E B. exitiosalf £0/FO0/X] ZeBZ FI/MF 24 Z+
One step2 2= Bg/ | BAE T2 7HS(B. ostreae : 120+180bp, B. exitiosa : None)
** 94~95 °C2| pre-denaturation’d 3 72°C| final extension I (5~10&)2 BFEA| ZatE|0{OF &

C}. Real-time PCR
1) Z2to|l S =A

Type Code Primer sequences
SCRI ITS-For 5'-CCC-TGC-CCT-TTG-TAC-ACA-CC-3'
Bofjam/a cop ITS-Rev 5'-TCA-CAA-AGC-TTC-TAA-GAA-CGC-G-3'
(I75.1) ' Bon ITS probe 5'-FAM-TTA-GGT-GGA-TAA-GAG-CCG-C-MGBNFQ-3'
= 95 °C 15%, 63.6 °C 1&, 353
oPCR? SSU-For 5'-CCC-GGC-TTC-TTA-GAG-GGA-CTA-3'
Bonemia spp. 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'
= 95 °C 15X, 60 °C 18, 403
4PCR3 Bosp2-18S-F 5'-CAG-GAT-GCC-CTT-AGA-TGC-TC-3'
Bonama sop. Bosp2-185-R 5'-GTA-CAA-AGG-GCA-GGG-ACG-TA-3'
185) Bosp2-185-IN-probe 5'-HEX-TTG-ACC-CGG-CTT-GAC-AAG-GC-BHQ1-3'
= 95 °C 15X, 60 °C 1<, 403
oPCRA BOSTRE-F 5'-TTA-CGT-CCC-TGC-CCT-TTG-TA-3'
P BOSTRE-R 5'—TCG—CGG—TTG—AAT—TTT—ATC—ST—3' _
(185-1TS) =7 95 °C 30%, 55 °C 45%, 72 °C 1&, 353
* Melt curve : 55 °C ~ 95 °C, 0.5 °C =7}/sec
BCRS BO2_F 5'-AAA-TGG-CCT-CTT-CCC-AAT-CT-3'
Bq e BO R 5'-CCG-ATC-AAA-CTA-GGC-TGG-AA-3’
i Actin) BO2 probe 5'-HEX-TGA-CGA-TCG-GGA-ATG-AAC-GC-BHQ1-3'
= 95 °C 15%, 60 °C 20X, 403
oPCRS Bo ATF 5'-GCT-TCG-ACC-GAA-AGT-TCC-G-3'
Palving Bo AR 5’;GGC—GAA—G:AG—Cl-}dTC—TTI—TCT—GA—3’+
(Actin 1) =7 95 °C 30%, 60 °C 1&, 72 °C 30%, 403
* Melt curve : 60 °C ~ 95 °C, 0.5 °C &7}/sec
* Pre-denaturationd} final extention2| THA|I7} EESHAH B7|ZX| RS E2, HE kit MZAL 7|& HE
2f. PCR HHSH H|Zf
MO%E 6. 2APESSHE A CL SR AC2ES(PCR)QE AL MAIZIRNXISEH
(Real-time PCR) &20]| [EH, SQUE 4UE 7|EE AESE 4 NEA 7|F HE

|
o 7M€ &4 @ FHA
=il

5. T
7t PCR 89 Al 8¢ TH
L}, PCR &M A| Real-time PCR ¥ =tol gl

2XE 8% T &g ©HE

71 EM At B ostreae STXEQ}

HT
d
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(Infection with Marteilia refringens)

1. S&A
7t. Marteilia refringens (O&1t ME Zg
Lt. Family Marteiliidae
Ct. Protozoan parasite

7t S2EA =8 Y
HMOog 1. SEFA =280 M) Qz2lE 248 ARE SEHAE2E A8

O -
Lt =8 7|

T 1 d - =
Ct. A2 =232
1) =AY ESE 1 80% OlEtE = -20°C O[5te] &
2t. Pooling

) MO 1. SEEA =8LHd L AIR9| poolings &1
2) & MEe 7iHYE dAE JELE otE, X 52| 22 AzE 2AHdE9H

dAE & Moo= 22550 %A poolingdtdd At

ol
o

Lt. Conventional PCR
1) Z2to|l 8! =A

Type Code Primer sequences Product size
Fwd Pr4(M2A) 5'-CCG-CAC-ACG-TTC-TTC-ACT-CC-3'
One step1 412 bp
(T51) Rev Pr5(M3AS) 5'-CTC-GCG-AGT-TTC-GAC-AGA-CG-3'
A 95°C 14, 55°C 12, 72°C 1=, 303
Fwd MT1 5'-GCC-AAA-GAC-ACG-CCT-CTA-C-3'
Nested1 525 bp
(1GS) Rev MT2 5'-AGC-CTT-GAT-CAC-ACG-CTT-T-3'
&= 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
x=A 95 °C 30%, 60°C 30%, 72°C 30%, 253
Fwd SS2 5'-CCG-GTG-CCA-GGT-ATA-TCT-CG-3' 266 bp
One step2 Rev SAST 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
ey 95°C 1&, 55°C 1&, 72°C 1&, 30%]

* One stepl: M. refringens types M and O Also amplifies M. cochillia ITS-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 18S
***% Pre-denaturationd} final extention2| THAIZF S8 B#7|%|X| 2 B8R, <& kit MZTAL 7|& HE

C}. Real-time PCR
1) Z2tol S =A

ST OT, ©O ™ Jo

Type Code Primer sequences
Mare-F 5'-YCA-GGC-GAG-TGC-TCT-CGT-T-3'
oPCRT Mare-R 5'-TGA-TCT-GAT-ATT-ATT-CAG-CTG-TTC-GA-3'
Probe Mare-O 5'-VIC-CCT-TTC-CCC-GAC-GGC-MGBNFQ-3'
(75) Probe Mare-M 5'-FAM-GCT-TGC-CCT-ACG-GCC-MGBNFQ-3'
= 95°C 3%, 60°C 30%, 50%]
TagMar-F 5'-GTG-TTC-GGC-ACG-GGT-AGT-3'
oPCR? 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'
TagProb-M 5'-HEX-GCG-CTT-GCC-CTA-CGG-CCG-TGC-BHQ1-3'
z=A 95°C 30%, 60°C 1&, 403
Mar_18S_F 5'-ACG-ATC-AAA-GTG-AGC-TCG-TG -3'
qPCR3 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'
= 95°C 15%, 60°C 1& 403

* qPCR1 (M. refringens types O and M ITS), qPCR2 (M. refringens types O and M ITS), qPCR3
(M. refringens Also amplifies M. cochillia and M. sydneyi 18S)

** Pre-denaturation} final extention2| THAIZ7t EYSHA B7|Z|X| & 4L

H}.S oH
- O 1

2. PCR IS (B

MO 6. 2 4= HA

or G7IME =4 -

5. EHgH

7. PCR 88 Al &4 TH

Lt. PCR &M Al F=7tZ Real-time PCR

& kit H=AN 712 HE

™ Jo

okAM BloO| Ol

2dd =el 8 A7|ME E4 AWt M refringens

QTS AKX B FL AT PN B
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(Infection with Perkinsus marinus)

HHH

7t. Perkinsus marinus
Lt. Family Perkinsidae
Ct. Spherical or ovoid

. A2EH] 9 HAE
7b EEHHAL 7O LAY
NOZE 1. LA =ZE0 w2t Qe #AME ARE QELHABLE ALE

Lt =7

1) Mg =% . ot7to|, =8t

2) &gt =& . AZFHPCR AX|H|)

3) RFTM ZAE AlZ A= : ot7t0f, oFat, =%
Ch A2 2t

1) RFTM Hi Y : fresh A|2DF 0|2 7t
2) 2AHE2SHE AAL 1 95~100% Of Bt
2f. Pooling
) MO 1. BLEA =L LE ARQ| poolingg &1L
2) O/’91ff 8 MIjf : pooling HESIX| %S
3) Alof S |/ . 270 w2t 5~100t2[ A (EXHESESE HAL Al

. RFTM(Ray's fluid thiglycollate culture method) Hi ¥
HNOE 4. SN HiSE Cf 7|43 BiE 2o S

7} S
I, 6 BXEN A O ONAFE BEof ), 308 yug sl=s
2

Lt Conven‘uonal PCR
1) Ze2tojf & =HA



Product size

Type Code Primer sequences
PerkITS-85 5'-CCG-CTT-TGT-TTG-GAT-CCC-3'
One step1 703 bp
(Perkinsus PerkITS-750 5'-ACA-TCA-GGC-CTT-CTA-ATG-ATG-3'
-specific) =
senEpee =7 95°C 42 — 95°C 15, 55°C 11, 72°C 15, 408| — 72°C 102
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'
ns-specific —
(i EXd 95°C 42 — 94°C 18, 57°C 1%, 65°C 3%, 403| — 65°C 10%

* Mixed base codes: Y(C,T), W(AT), K(G,T)

oFA A

** Perkinsus genus specific PCR S

*** Pre-denaturationd} final extention2| THA|7} E-SIA &7| ||

S Perkinsus marinus specific PCR & A|

(o] X=)

LS

710 Al

oT, ©Oo kit X'IquAI' 7|2'|_S I%

Ct. PCR EFSY A%
MIE 6. A= ZAE O SYSLAMES(PCR) SO 20, SOIE Y8
7IEE M8 B HMZA 7IE HE

2t F7IME 24 : REX2™(Genbank)0l SEE0f A= FTA FI7IME BEE

2ol5to LR|St=X| THE

Ty

7t. PCR 548 Al 54 TE

Lt PCR &8 Al F7t2 HIFHERFTM) & F7IME 24 S B LA Perkinsus
sp.E FHE|E 7|MB0| BEID AIMY EMAL £ marinus ST YK
S AL X|ZE QkM mbY

o OO Lo
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1.

(Infection with Perkinsus olseni)

HHH

7t. Perkinsus olseni
Lt. Family Perkinsidae
Ct. Spherical or ovoid

2. A\2FEH| 8! A
7h EEAL =79 AH
MOz 1. AL =2E0| met oz2|E 248 AIRE FEEAER2E A&
Lt =8 &7
1) Mgt =% . otztol, &4t
2) 28 =% AFEEZ(PCR AKX
Ct A= &2
1) EAFESSEAAL 0 95~100% Of EH2
2) RFTM : Alg Aot HEf |FX|
2f. Pooling
1) HMOE 1. SEEA =28 L AlZQ| poolingE &1L
2 AMEE 7MY ZBALE {XCE otF, K[If §2 H2 ANEER XIS
%.Mr% g Mojl= HYSHO| XA poolingstd] AFEE &= JUS
3. RFTM(Ray's fluid thiglycollate culture method) Hi 2

MIOZ 4. HRAM IS Cf 7185 HiSE 2Ho s

L}. Conventional PCR
1) Ze2tojf & =HA

Type Code Primer sequences Product size
One step1 | PerkiTS-85F 5'-CCG-CTT-TGT-TTG-GAT-CCC-3' 703 bp
(TS, Perkinsus | PerklTS-750R 5'-ACA-TCA-GGC-CTT-CTA-ATG-ATG-3'
genus-specific) =4 95°C 482 — 95°C 1&, 55°C 1&, 72°C 1&, 403 — 72°C 10&
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'
oslent-specific) =d 95°C 4% — 94°C 12, 62°C 12, 65°C 3£, 403 — 65°C 10&




* Pre-denaturationd} final extention2| THA|I7} E-SIAH B7|T|X| *S AL A& kit MZAL 7|& HE
** Perkinsus genus specific PCR &d TE F Perkinsus olseni specific PCR & A|
Ct. PCR S HZ
HNOE 6. EAFSEcHE A Cf SEY2AAMURS(PCR) R0 20, S2IE 4

23
7IES ABE 8% M=AL 7| HE

Ofo

2t E7IME 24 . aX2d(Genbank)0 SFE|0 U= FUA B7IME SEE
eholste] dX|[St=X] HE

i

g

7|. PCR OM A| OA—i u.|-o
Lt PCR g Al FIt2 HIFRHRFTM) X F7 MY 2N Bl MHASIH, Perkinsus sp.2
FHE= 71450 HEELD 7MY BEMAL P oolseni FTERRE LK & BR

55 oy B
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(Infection with Xenohaliotis californiensis)

He A
7t. Xenohaliotis californiensis

Lt. Family Anaplasmataceae, Order Rickettsiales
Ct Zt# SEH 332 x 1,550 nm, 7+& 1,405 nm

2. \lzEH| 3 HAE
Jb MOIHAF 22F ALY

Iﬂﬂﬂ 1. S2EA 80| met of2le 248 MRS S2EME2E AIE

1) 2XF4=38H8 : 80~95% OEtS, 4~20°C E&t EE= -80°C 22
2t. Pooling

1) NO& 1. SYHAL AP LE A|29| pooling2 &1

2) A2E 7HiHY ZAIE /ZE o= olx|, EAMEEsE HAE {8 AlZ poolingO|
g2ast 820 = 50r2| poolings #H%E

i B | [ =]
MOog 5 EZ|ZEety dAgEddn g 2EY) S48 s

L}. Conventional PCR
1) Z2to|l S =A

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 be
(16S rDNA)
Enal 95°C 5& — 95°C 148, 62°C 30Z, 72°C 30=, 402| — 72°C 10&

* Pre-denaturation?} final extention®| CHA|7} EYSIH H7|Z|X| %2 ZR AL kit HZAL 7| ML
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(Acute hepatopancreatic necrosis disease, AHPND)

1. HEH|
7t EAQMXC! Photorhabdus insect-related(Pir) A, Pir B SMXIE E3ISH ECtAOIE

(~70 kb)E &Rt U= Vibrio parahaemolyticus(Vipareno)

2 NEZH L 2
b YA S M
RIS 1. BUEA ST 0fet 2|8 M8 AZS YUUANEOE A8

Lt =8 7|

0

1) MY IF ORI AL I, 9, Y, 2D
2 g =% . w1 BAE =% 0l £
ch AR 2
1) MZFLEI8 : AN ME| S5 W (on ice)
=R

2f. A|Z2| pooling
) HOTE 1. BYEEA =2 L A|Z22Q| poolingE &1L
2) 2 ARe JMHE dAE AR 5l&, Ko 5 A2 A2 XY= FAE

& mjojs AHZH0| WA poolingstel AHBE & AS

O 6. EXMESSHE ZALEH 71 DNATZE 280 m20, 30l= M8 F|ES
AMEZ A2 NZAH7|E HE
L}. Conventional PCR

1) Z2tojH S =A

Type Code Primer sequences Product size
One AP3-F 5'-ATG-AGT-AAC-AAT-ATA-AAA-CAT-GAA-AC-3' 333 bp
step’ AP3-R 5'-GTG-GTA-ATA-GAT-TGT-ACA-GAA-3'

(pirA"P) Eval 94°C 5& — 94°C 30Z, 53°C 30, 72°C 40, 302| — 72°C 7&
One TUMBSAT-Vp3F 5-GTG-TTG-CAT-AAT-TTT-GTG-CA-3' 360 bp
step2 TUMBAT-Vp3R 5'-TTG-TAC-AGA-AAC-CAC-GAC-TA-3
(pVAT) el 95°C 2& — 95°C 30Z, 56°C 30%, 72°C 30, 302




One VpPirA-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 3& — 94°C 30X, 60°C 30%, 72°C 30%, 358 — 72°C 72

One VpPirB-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™) = 94°C 3% — 94°C 30 60°C 30X, 72°C 30 353| — 72°C 75
AP4-F1 5'_ATG-AGT-AAC-AAT-ATA-AAA-CAT-GAA-AC-3' 1269 bp

Nested AP4-R1 5'-ACG-ATT-TCG-ACG-TTC-CCC-AA-3'

P o = 94°C 25 — 94°C 30 55°C 30X 72°C 12 30% 308| — 72°C 25

_ AP4-F2 5 TTG-AGA-ATA-CGG-GAC-GTG-GG-3'

Ar8 genes) ™ \pa-r2 5'-GTT-AGT-CAT-GTG-AGC-ACC-TTC-3 230 bp
= 94°C 282 — 94°C 20X, 55°C 20X, 72°C 20%, 253

* Pre-denaturation} final extention2| THA|7} E-SHH H7|Z|X|

Ct. Real-time PCR
1) Z2o| & =

oto
LIS —

8%, 8 kit M=AL 7|E HE

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'
vy 95°C 20X — 95°C 3%, 60°C 30%, 453
* Pre-denaturation final extention2| CHAIZ7t EYSIAH H7||X| A AL, &8 kit MEA 7|12 HE
2. PCR HF-SH K| =t
MO% 6. 2Ard=St A Cf S2LAMERS(PCRIZE AL HAZIFHEAISEH
(Real-time PCR) &0 [IEH, Q= MAUE 7|EE AR H2 NZTAH 7|1& 8
or. 7|8 M . X2 (Genbank)0| =0 U= FHA HI7[AE HEES
2t015H0] Y XK|SH=A| EEE
5. £
7. PCR &8 Al &9 &A™
Lt. PCR ¥ Al F7t2 Real-time PCR ¥4 =0l 8l SI|MLE 24 ZAut AHPND
=AM LX|SHes 42 2T &y oy



22| 7t H'E
(Infection with Aphanomyces astaci; Crayfish Plague)

1. S|
7t. Aphanomyces astaci
Lt. Phylum Oomycota

[ T O '
NOE 1. AL =20 et ozl 248 A28 ELHAER2E ALE
Lt =2%7|
1) Mgt xE

7h HZSHE0|= WA, North American crayfish species : HiCIZ|7F &0 e
& TE|IZ(soft abdominal cuticle), =4 FE22 F=Z(soft part of the
exoskeleton), =X} (eyetalks), O|5OtC(telson), X2|Ct2|(uropods), et <}

B Es WMo 220| Us 49 HEA XY

H5dE2 BOol= JiA . Hicte[7t 201 U= =F FE[Z(soft abdominal

H

2
Aatistel BHEO|L} HAstEl g
|

Lt

cuticle),
2) £NT 25 BIjE A2
Ch Alz E2t
1) 2A+EESE 0 70~90%2| OEHE0| LFA & 0E2=1:10), d&
2f. Pooling

) MO 1. A +=2FE L AZ22] poolingg &L
2) 2 MEE JIHE BAE HH2Z o, KXot § A2 AMRE ZAPE=eY HA
2 Hofl= 2HSH0 ZA pooling(A 7|0 el 5~1070)510] AMEE & US

i

3. ¢i0|3 HAMH

MO 3. 204 HAALE 7F Wet mount RO 2 R ALIHANT7~9 um) =0l

Lt. Conventional PCR
1) Zofo|Het =A



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'
(ITS) =7

96 °C 1, 59°C 1&, 72°C 1&, 40%]

* Pre-denaturationd} final extention2| TtA|7| EYHSIA| H7|E|X| &2

C}. Real-time PCR
1) Z2lo|Het =

2 8%, &8 kit MZAL 7|1 HE

Type Code Primer sequences
qPCR1 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 60X, 503
Fwd 5'-TAT-CCA-CGT-GAA-TGT-ATT-CTT-TAT-3'
qPCR2 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'
e 95°C 15, 60°C 30%, 502
* Pre-denaturationd} final extention2| THA|Z7} EESHA ®7|x[X| 42 4

E|-, PCR H} 2 OH x-"?&ll-

L- O 1
MO 6. 2XHEESHH

(Real-time PCR) 20|
or. E7IME8 24

o
ol
—

i

g

7t. PCR 278

Al 84 B
L PCR YU HS

A. astaci STXQE LXK

o
. 'rrﬁxfg-a”

SH(Genbank)0f| S
St YX|SH=X| EEE

A

AArE L.
=H, S¢

S o
o g x

~ _
HE Fd BE

2 4R J8 kit MZAL 7|& HE

SR LAUMES(PCRIZE AL HAIIRTEXNSEY
dEE 7|EE MEY &
|

Ju
HT

F7t2 Real-time PCR &4 =0l 3

=2l S @UIMEEY AL



23| M4 F/FXI7HHI0|H A E

(Infection with decapod iridescent virus 1, DIV1)

1. A
7t. Decapod iridescent virus 1

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

2. A|2=H| 9 MAz

Jb MOUZHAF 220 AHK

HMOog 1. SEFA =280 mef Q=& 248 A=z

SES
Lt =8 T
1) Mgt =% - xgxZ|, gz 2=, op/t0|, ZHIE, hsCta|, BiCe|, e[k,
H=0|
2) #8g =& . Rifst AF((PCR ZITH0| £Xgh
Ch A2 2
1) 2AHEESE 0 70~90% O|EHZ2(O|EH=2: 2% HIE=101) £ W28
2t. Pooling

) MO 1. GEHA =Y LE A[22] poolings &2
2) 2 Mz=E WHE HAE AELZ ole, X5 § A2 M2 ZAMEESY dAE
2 o= d"€=H0| %A poolingdtd ArEY £+ US

0z
()}
M
0z
Mo
s
1A
D\J
>
T
N
v
=z
J>

== YO =20, Sz

Lt, Convent|onal PCR
1) Z2to| 8 =

Type Code Primer sequences Product size
SHIV-F1 5'-GGG-CGG-GAG-ATG-GTG-TTA-GAT-3' 457 b
Nested SHIV-RT 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
=7 95°C 382 - 95°C 30X, 59°C 30X, 72°C 30X, 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) =7 94 °C 30%, 55°C 30X, 72°C 30X, 253|

* Pre-denaturationd} final extention2| THA|7F EEHSIAH H7|L|X| %2 F2, HE& kit XA 7|F HE



C}. Real-time PCR

1) Z2tol S =A
Type Code Primer sequences
SHIV-F 5'-AGG-AGA-GGG-AAA-TAA-CGG-GAA-AAC-3
qPCR1 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'
=A 95°C 18 30X, 60°C 30X, 403
142F 5'-AAT-CCA-TGC-AAG-GTT-CCT-CAG-G-3'
qPCR2 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’
=~A 95°C 10%, 60 °C 30%, 403
DIV1-F 5'-AGG-AAA-GGA-AAC-GAA-AGA-AAT-TAT-ACC-3'
qPCR3 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'
=~A 95°C 10%, 60 °C 30%, 403
* Pre-denaturation} final extention@| EHA|7} EYSIAH H7|Z|X| %2 ZLR AL kit HZAF 7|1 ML
2. PCR EH-SH A=t
MO 6. 2AFd=2StA ZAMH Cf ST ACUMERS(PCRIE AL HA|ZIGHRISZH
(Real-time PCR) B0 2, SOClEl MU F|EE AT B2 H=XTAt 7|& HE
Of, G7|IX €8 24 : X2 (Genbank)0| 520 U SHA G7|IME "BEE
201510 Y X|ShH=X] EHEE
4. B84
7. PCR 88 Al &4 TH
PCR &4 Al FJIZ Real-time PCR & &0 U AI|IME 24 Zt DIV-1

Lt.

|Z M TN
O O O - O



24| M AHSZHHIEE
(Infection with  Hepatobacter penaei; Necrotising
hepatopancratitis, NHP)

EH A

7t. Hepatobacter penae;;

L}, Family Holosporaceae, Order Rickettsiales

Ct. Gram (), MZZLU Mo, 2|AKX-FA 282025 um x 0.9 pm) = 87 HES
7HE LEE(0.25 um x (2~3.5) um)

2. NEEH L HHE
Th YA S| M
I 1. HYHAL BP0 12t 0l2IE 248 ARS HUHMEBOR AL
L} Fe w7

1) Mgt =E . ZHFEES V2R REe & =Z
2) BHg x7 . I, AYXZANIZ, @, otrto|, WY, 25 MFE, MEE,
MM, 2IZAM
Ch AR 23
1) 2AHE23HE ;0 70~95% OfEH2 (O EH2: X% H|8=10:1) £ Y2
ct. Poohng

X1|]:[7<+ 1. S2EA =FE LE A|l=2| poolingg &1L
) 2 Mz 7HHE dAE RELE Sk, X5t & %

" % wore v pooling3t0l ALBE 4 98

0% 6. EXMMESHE ZAMH 71 DNAZTZE gHHH0| =20, Z0l=
MEE ER A 7|E HE
L}. Conventional PCR

1) =Z2tojf & =HA



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) X7 95°C 30X, 60°C 30%, 72°C 30%, 353
One step FIgET1143F 5'-AGG-CAA-ACA-AAC-CCT-TG-3' 333 bp
(Flagella FIQE1475R 5'-GCG-TTG-GGA-AAG-TT-3'
hook gene) =l 95°C 30Z, 62 °C 30%, 72°C 30, 35%]

3
* Pre-denaturationlt final extention2| THA|I7t S-SHA H7|Z|X| RS F2, &8 kit HZAL 7|& HE
Ct. Real-time PCR
1) Z2tolH S =

Type Code Primer sequences
NHP1300F 5'-CGT-TCA-CGG-GCC-TTG-TAC-AC-3'
qPCR 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 15X, 60°C 1&, 403
oPCR FIgE3gF 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) |57 95°C 1%, 60°C 20%, 403

5.

.

* Pre-denaturationd} final extention2| TtAZI EYSIA H7|TX| 2 4L A8 kit HZAF 7| HE
2f. PCR B3 X &F

NOY 6. EAFd=st A Ch SE2ACMERS(PCRIQE AL HAIZIFHAESEH
(Real-time PCR) 0| 2D, SQIE MU F7|EE ALY F2 MZAL 7|1&E HE
O E7IMY 24 . QHEX28(Genbank)0l S2&/0] Y= QFX F7IMYE HEE

2HoI5t0] Y X[SH=X| THE
g
7k PCR 4 Al 24 &
Lt PCR ¥ Al ZFJIE Real-time PCR ¥4 =0l d7IMg 2M Zut

Hepatobacter penaei FHXtet YX[5t= &4

40



25| MG Gu|stL = 7| AS
(Infection with infectious hypodermal and haematopoietic
necrosis virus, IHHNV)

1. SN
7t. Infectious hypodermal and haematopoietic necrosis virus

Lt. Family Parvoviridae, Genus Penstylhamaparvovirus
Ct. (20~22) nm, non-enveloped icosahedron, ssDNA

2. M2EH 3 X
7t 2EA =8 8
MOog 1. S2aA =2 g0| et Qzlel 248 AlRE SEEAE2E ALE

Lt Fe%7)
1) M RN ZAUEZNME, 0|, ZEH Y L W, 28 MY U AZE

(ventral nerve cord and ganglia), £ZM 2t MM Z(anrennal

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

2) A =% FAXHNIHE, Y, W), £(PCR M= 22
Ch Al 2

) d=dE8E AR MF = 30| 225 24417 O[Lf A= A2

2) AL =SIE - MIOY 2. AALE AZR2UHEE 2 Z44Rel YR IE
2. Pooling

MO 1. SEFA +=ZE LE A[R2] poolings &2
2) 2 AM=EE MHE HAE BA2= ofF| Kol S A2 AEE 2 Ard=y FAE

o mjols AHSHO| U poolingdte AHSE + UG

3. HIO|2{A HH Q¥

0. 6. AFEESHE HAME 7L DNAFE 20| =l SQE 48 7|IEE
MY E% MM 7IE HE

Lt. Conventional PCR
1) Ze2tojoet =HA



Type Code Primer sequences Product size
One step!” 389F 5'-CGG-AAC-ACA-ACC-CGA-CTT-TA-3' 389 bp
ng:\jﬁr\eﬁLd 389R 5'-GGC-CAA-GAC-CAA-AAT-ACG-AA-3'

EVES) =4 94 °C 30%, 60 °C 30X, 72°C 30%, 353
One step2” | 77012F 5'-ATC-GGT-GCA-CTA-CTC-GGA-3' 356 bp
IHI(—::C-’\:\e/Iied 77353R 5'-TCG-TAC-TGG-CTG-TTC-ATC-3'

EVES = 95 °C 30Z, 60°C 30%, 72°C 30, 353
One step3* 392F 5'-GGG-CGA-ACC-AGA-ATC-ACT-TA-3' 392 bp
IHg:\H/_hi\eflid 392R 5'-ATC-CGG-AGG-AAT-CTG-ATG-TG-3'

EVES = 95°C 30Z, 60°C 30X, 72°C 30, 353
One stepd 309F 5'-TCC-AAC-ACT-TAG-TCA-AAA-CCA-A-3’ 309 bp
dmnv, oreny | 309R 5'-TGT-CTG-CTA-CGA-TGA-TTA-TCC-A-3’

E¥e 94 °C 30%, 55°C 30%, 72°C 30%, 353

* 389F/R, 392F/R =7 HO| A=O| 7t& AL LEMR(P monodon) s Wel HZHEHE
Endogenous viral elements(EVES)E TE=E = US
** Pre-denaturationd} final extention2| THA|7} E-SHAH B7|[X| 2 82, H& kit MZAL 7|& HE

Ct. Real-time PCR
1) Z2to|HQt =H

Type Code Primer sequences
I:|6|_(|)lg\3|;/ 5'-TAC-TCC-GGA-CAC-CCA-ACC-A-3'
gPCR IHHNV , ,
(IHHNV2} 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'
el 95°C 1%, 60°C 20Z%, 402

* Pre-denaturationd} final extention2| THA|7F EEHSIAH B7|Z|X| %2 F2, HE kit HMZAL 7|& HE
2f. PCR B3 X &F

HMOZ 6. 2AFS=<Y A O SE2LAMBRS(PCRIZE AL HAREASEE

(Real-time PCR) YO 2N, SCE 4AE 7|ESE MEY EF M=A 7= HE

O g7IME 24 . REX2(Genbank)0 S=E[0f e FHA H7IME SEE
eholste] YX|[St=X] HE

7t. PCR 89 Al 84 Y

L}, PCR &M AL =JIE Real-time PCR ¥ =l &l
(@)

IHHNV SH™Xtet X 42 T &4 oH

0
0
N
>
ne
i
1%
Y
it



, IMN)

ious myonecrosis virus

(Infection with Infect

H

7t. Infectious myonecrosis virus

0

M| Z (parenchymal cells)

of et ol

_i

¥

Lt. Family Totiviridae
Ct. Icosahedral, 40 nm, dsRNA

2. NEEH L HHZ
L. FE7|

JoI
KI

IF

2
Ch Az 22

2 ANEREE

=

3

=t
to] AR

=

=)

-
o

= Stk X[5}

Xlo
—_ —

3

=

=2 9

ol SA pooling

) MO 1. SEEA =8P L AlR9| poolings &1

2) 2 AEE 7HNE AAL

2f. Pooling
3. Hfoj2{ & H{jQF

oo

I
110
{0

=t A

K
1K

(RNA)

¥

<d

=

7t @

|
ol
Mo

of =m0,

L}. Conventional PCR



Type Code Primer sequences Product size
4587F 5'-CGA-CGC-TGC-TAA-CCA-TAC-AA-3'
Nested 4914R 5'-ACT-CGG-CTG-TTC-GAT-CAA-GT-3' 328 bp
gg’r')';‘i\é ESa 95°C 45%, 60°C 45%, 453| — 60°C 75
\ 4725NF 5'-GGC-ACA-TGC-TCA-GAG-ACA-3'
prz:]ee')” 4863NR 5'-AGC-GCT-GAG-TCC-AGT-CTT-G-3' 139 bp
J = 95°C 30%, 65°C 30X, 72°C 30X, 393 — 72°C 2&

* Pre-denaturation} final extention2| THA|7} EYSHA| H7|E[X| %2 ZBR, HE kit MZAL 7|& HE

** Revers-transcriptase BHS (£ cDNA 2d)Q| B2, 48 kit M=EAL 7|& HE

C}t. Real-time PCR
1) Z2toj & =HA

Type Code Primer sequences
gPCR IMNVA412F 5'-GGA-CCT-ATC-ATA-CAT-AGC-GTT-GCA-3'
(lMN.V IMNV545R 5'-AAC-CCA-TAT-CTA-TTG-TCG-CTG-GAT-3’
F():foazli?] Probe 5'-6FAM-CCA-CCT-TTA-CTT-TCA-ATA-CTA-CAT-CAT-CCC-CGG-TAMRA-3'
gene) = 95°C 3%, 60°C 30%, 403]
* Pre-denaturationd} final extention2| THA|Z7} SESIA HI|Z|X| 2 42, <& kit M=EAL 7|& HE
** Revers-transcriptase BHS(E£& DNA )2l 22, &48& kit M=AL 7|& HE

2f. PCR BH-SH x| &
NOY 6. EXFd=sts ZAHE Cf 52
(Real-time PCR) 0] [I2H, SCIE 4EE 7|E
Of @7IME 24 . STX2(Genbank)0f

5. EHYH
7l PCR &4 Al 84 ©F
L}, PCR &d Al F Real-time PCR &/ Zol 8 A7|IME &AM ZIF IMNV
SRR XS 42 2T dd ©HHY

N O
H1J



27| Elmz|H
(Infection with macrobrachium rosenbergii nodavirus,
White tail disease, WTD)

1. A
7t. Macrobrachium rosenbergii Nodavirus(MrNV)

Lt. Family Nodaviridae
Ct. ssRNA

2. NE2ZH| X B2
b UUN SY MY
I 1. HYHAL SZAYO) 0f2t 0|2/ 248 ARE HUHMNEOE A8
L Fam7|

=R (eyestalks)?t ZHIES X QI3 RE &Y

o
Ch A2 2t
1) EXAMESE : 70~90% OEIE = dEsEa
2. Pooling
) MO 1. SLEA =24t

H Lt A&2Q| poolingE &1L
2) T ME= HHE HAE #ERZ k|, K5t 5 %

=) [
S Mo MBSO LA poolingsts ALEE % US

3. Hjo[2{ & HHQF

SHEAS

4. =X

a
7t HAHRNA) == 2 DNA &

0=
Mo
21
X
M
>

M
o
MIE 6. SAMISSIR ZA LL RNAZZE 3! DNAZHY o] o2, SQI8
Meg 7IEE AEE 2 MEA 7IF M8
I

Lt. Conventiona
1) Z2toj & =HA

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 40Z, 55°C 40Z, 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'
el 94°C 12, 55°C 1&, 72°C 1&, 30%]




XSV-F 5 -CGC-GGA-TCC-GAT-GAA-TAA-GCG-CAT-TAA TAA-3' o6 b
XSV-R 5'-CCG-GAA-TTC-CGT-TAC-TGT-TCG-GAG-TCC-CAA-3 P
=4 52°C 302 — 95°C 22 — 94°C 40X, 55°C 40X 68°C 12 303
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
= 94°C 18, 55°C 18, 72°C 1&, 303
MrNV-F 5'-GAT-ACA-GAT-CCA-CTA-GAT-GAC-C-3' 51 b
MrNV-R 5'-GAC-GAT-AGC-TCT-GAT-AAT-CC-3' P
. =4 52°C 308 — 95°C 22 — 94°C 40X 55°C 40% 68°C 12 303
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
=

52°C 302 — 95°C 22 — 94°C 40, 55°C 40=, 68°C 1& 302
* Pre-denaturationd} final extention2| THAIZ7} E-SIAH H7|%|X|
** Revers-transcriptase 2h-& (&

IS (EE= cDNA 2Hd)e| 2%, o8& kit MEA 7| HE
Ct. Real-time PCR

%S F2, 48 kit AxAL 7 58

1) Primer
Type Code Primer sequences
MrNV-SYBR_F 5'-AGG-ATC-CAC-TAA-GAA-CGT-GG-3
gPCR1 MrNV-SYBR_R 5'-CAC-GGT-CAC-AAT-CCT-TGC-G-3'
(MrNv/RNA1) x4 37°C 60 — 95°C 102 — 95°C 152 60°C 5 72°C 10 402| —
- melting temperature: 70°C 30— 95°C7HX| 1027+ BTN 3|E
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/RNA1) MrNV_P 5'-FAM-ACC-CTT-CGA-CCC-CAG-CAA-TGG-TG-TAMARA-3'
=4 L2°CEE — 70°C 5% — 5°C 102 — H°C 0% 58°C % 72°C30% 02|
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’
=

L2°CAE — 70°C 52 — B°C 102 — HA°C 302 58°C 0% 72°C 0% 502
* Pre-denaturation2f final extention2| THAIZ7} EYHSIAH H7|L|X| :

** Revers-transcriptase BHS(E= cDNA 40| B2, A& kit M ZAL 7|& %
2f. PCR EH3H x| &

=

%S F2, B kit MZAL 7IFE XS
12
o

MO 6 =A== A

=F 5 Ct SE22AMBERS(PCRIZE AL HAREXSEE
(Real-time PCR) YO =M, SQE 4AE 7|EE MEY EF M=A 7| HE
Or @718 24 REUA2A(Genbank)d| S=EO A= FTA H7IME EE

2tolst] EX[S=X| EE

7. PCR 28 Al 29 &A™
(]

Real-time PCR ¥/ =t0ol o

o
Lt. PCR €M Al FIIE2 A A MrNV
2 XZE UM ItY
o o O —



28| EIEtE5=

(Infection with taura syndrome virus, TS)

1. S&A
7t. Taura syndrome virus

Lt. Order Picornavirales, Family Dicistroviridae, Genus Aparavirus
Ck. 32 nm, ssRNA

2. M 2FEH| A TN

7t E2EA =8 8

MO 1. HUPA 2ZAEO) W} olz|gl 248 Al
L}, =257

—
DS R

)l
=2

N
0e

7h Stigar ey 71H =

Lh =4 d8Al REIZ &4, 2Hd ZdEAl
= 4

O O o0
Ch D7ko] ZRA| HIXBY HAR BYmo R4X| MHTts
2 BNY =X Y, BT, Yo

2z 7|3

—

& T = S0 20 24A|ZH0[LY Al X2
2) ALY ESIE  MIOY 2. AALE AZR2UHEY 2 Z44Rel YR IE
2. Pooling
) MO 1. A =24

4 L}, Al29 poolingS &1
2) 2 ARE WM ZAE Xo= g k[ 5 X

=1

2 Molls 2E=H0 XA poolingsto] AHEE =+ U

3. HO| A Hj Q¥

4. EXHEESE AL
7t SH4HRNA) == X DNA 4

NO% 6. 2APESSA AN Lt RNAFZE 3 cDNAZY 2o =20, SQlE
Y& 7|EE AME8E B HEA 7| A&
Lt. Conventional PCR

1) Z2tojy 8 =4

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) x4 60 °C 302 — 94°C 45%, 60°C 45%, 409




* Pre-denaturationd} final extention2| THAI7} &
** Revers-transcriptase BHS(EE&

T

Ct. Real-time PCR
1) Z2to|l S =

A

—

HoHA

| #7|%|X| %2 4
cDNA oI-A-l)o| %_CIJ'_

AR
oo

o
_'_AQ_

kit Xﬂ ZAL

Hz=AR 712 HE

& kit
IE HE

Type Code

Primer sequences

qPCR
(TSV/OR

TSV1004F

5'-TTG-GGC-ACC-AAA-CGA-CAT-T-3'

TSV1075R
F-1

5'-GGG-AGC-TTA-AAC-TGG-ACA-CAC-TGT-3'

TSV-P1
Nt 1024

5'-FAM-CAG-CAC-TGA-CGC-ACA-ATA-TTC-GAG-CAT-C-TAMRA-3'

=4

to 1051)

50 °C 30 — 95°C 3Z, 60°C 30=, 402

4.

* Pre-denaturationd} final extention2| TtA|7F EH

** Revers-transcriptase 2 (EE+&
2k PCR S H%
MO 6.
(Real-time PCR) !
or @718 24

TgdH

7. PCR 28 Al 29 &A™

Lt PCR M A]
UK 42 2T 9 ©HH

_E_x|.AH 2SI AHA

Z7}2 Real-time PCR

=S

| B7I5I%] 2 2,
3%, 48

_9_
1o

& kit M=AL 712
kit HZ=AL 7|2 HE

1O

cDNA

'6)\-| |
2/ 3)

OFAM
oo



29 _'6l_;||:||-I-I EH

. Family Nimaviridae, Genus Whispovirus

B

o

7. White spot syndrome virus

Lt

Ct. =™, X|& 80~120 nm, 20| 250~380 nm, dsDNA

2. AlzEH| 8 HAE|
b B2EA =7 MUE
MO 1. S2EA +=E0 M2t oZlE 248 ARE dE2EMERLE A8
L. FRE7|
1) He =4 . FEX|EICE]), okt HEHE, 7, 57 2=
2) FHg =% HIE, B, d=(PCR 9A)
Ct. A2 =232

1) MEAMEE : A2 AF = S0 2250 24A|7H0|L] A& X 2|
2) EXMESHE : 90% OEFE, -20°C(17HE O[Ll), -80°CR7ZIEH 7+s)

2t. Pooling
) MO 1. A +=2E L A2Q] poolingg &
2) 2 ME= 7HHE BAE HECR 5tE|, X5t § M2 ARE ZAFEESSE HALE

g moje 4ESHo| %A poolingsto] A8E + U

3. Hjo[2{ & HHQF

HMOE. 6. 2AFdSctE AN 75 DNAFE S| =0, SQE JYHE8 7|IES
MBS E% A 7|E HE

L}. Conventional PCR

1) S8 kit

IQ 2000™ WSSV detection and prevention system, Primer & 0|5 74
7h) PCR =4
(1) one step 550 bp
94 °C 30Z, 62°C 30%, 72°C 30=; 53
94°C 15Z, 62°C 15Z, 72°C 20Z; 15%| / 72°C 30Z%, 20°C 30=%



(2) nested 296 bp
94°C 20%, 62°C 20%, 72 °C 30%; 25| / 72°C 30Z, 20°C 30=%

2) AFTCHE ZElojn S =A

Type Code Primer sequences Product size
146F1 5'-ACT-ACT-AAC-TTC-AGC-CTA-TCT-AG-3' 1,447 bp
146R1 5'-TAA-TGC-GGG-TGT-AAT-GTT-CTT-ACG-A-3' '
= 94°C 18, 55°C 1=, 72°C 2&, 393

Nested1 146F2 5'-GTA-ACT-GCC-CCT-TCC-ATC-TCC-A-3' 941 b

146R2 5'-TAC-GGC-AGC-TGC-TGC-ACC-TTG-3' P
= 94°C 12, 55°C 1&, 72°C 2+, 393

* Pre-denaturation} final extention®| THA| 7}

C}. Real-time PCR
1) Z2to| 8 =

o
7 48

LS

SE51A B7|=X]

e kit MZ=A 712 HE

Type Code Primer sequences
WSS1011F 5-TGG-TCC-CGT-CCT-CAT-CTC-AG-3/,
PCR1 WSS1079R 5'-GCT-GCC-TTG-CCG-GAA-ATT-A-3'
9 Probe 5'-6FAM-AGC-CAT-GAA-GAA-TGC-CGT-CTA-TCA-CAC-A-TAMRA-3'
Eval 50°C 22 — 95°C 10= — 94°C 15%, 60°C 12, 452
CSIRO WSSVF 5'-CCG-ACG-CCA-AGG-GAA-CT-3'
CSIRO WSSWVR 5-TTC-AGA-TTC-GTT-ACC-GTT-TCC-A-3’
qPCR2 Probe 5'-6FAM-CGC-TTC-AGC-CAT-GCC-AGC-CG-TAMRA-3’
Enva 50°C 22 — 95°C 102 — 94°C 15%, 60°C 1&, 453
* Pre-denaturationZ} final extention2| THA|Z7} S-SHA H7|Z|X| 42 42, &4& kit M=EAL 7|1& HE
2f. PCR gt3H x| &
NOE 6. EAF4=2stE A Cf SU2AAMBLS(PCRIZE AL HAIRTEXSEY
(Real-time PCR) 2'3{0f 2D, SQIE 4L 7|EE ALY 82 HZA 7|1& HE
OF G788 24 . K2 (Genbank)0| SEE|0 Us FHX G7IME HEE
20150 YK[SH=X| T
HEY
7t &4g& kit 29 Al 29 =HE
Ll S8 kit ¥ Al FIIE PCRI} Real-time PCR &g 20l 3 A7 |IME 24
At WSSV Rt EXg 42 T gdd HE



30| = HI'E
(Infection with yellow head virus genotype 1, YHD)

1. SHH|

7t. Infectious hypodermal and haematopoietic necrosis virus
Lt. Family Parvoviridae, Genus Penstylhamaparvovirus
Ct. (20~22) nm, non-enveloped icosahedron, ssDNA

2. MEEH A TR

ThOHYUYA ST M
RIS 1. YUAA SYAHO| M} 02|18 248 RS HUYABOR A8
Lt FRE7|

1)

2)
2t. Pooling

1) MOZ 1. SYAA =ZFME L A|2Q| poolingg &1

2) 2 A== 78 BAE HECR 5tE|, X5t § M2 ARE ZAFYEESE HALE

S mjols AESHO| 2 poolingdo] AR & UL

=4d-™8E AR MF = €S0 22510 24A|7ZF O|Lf A2 X2
Est2 : 70~90% O|EFZ, -20°C(17H& O|LK), - 80°C(E7|EEIIS)

w

. Hio[2{ & B

MEE HR2 NZAH7|E HE
L. Conventional PCR
1) ZEfO|He =A



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) = [50°C 302 — 94°C 22 — 94°C 30, 58°C 45%, 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'
Z=H  [50°C 308 — 94°C 22 — 95°C 30X, 66°C 30%, 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) | =1 95 °C 30%, 66°C 30X, 72°C 45%, 35%]
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)
E¥d 95°C 30X, 66 °C 30X, 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' 159 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 ZZ | 50°C 302 — 94°C 2E — 94°C 45%, 60°C 45X, 68°C 45%, 353
VHVT to YC-Fab | 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 |
) 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(AC), K(GT), S(GC),
WI(AT), H(ACT), B(GCT), V(AGC), D(AGT), N(AGCT)
B 94 °C 45%, 60°C 45%, 72°C 45%, 359]

* Pre-denaturation} final extention®| THA|7t

Ct. Real-time PCR
1) Z2to|HQt =H

ofo o
M2 8% J8

SE51A B7|=X]

kit MZ=AF 712 HE

Type Code Primer sequences
YHV1-12-gF 5'-AGT-CTA-CAG-TGC-TCT-GAT-CT-3'
qPCR YHV1-12-qR 5'-GAT-TCT-TGA-AGC-GCA-TGA-GT-3,
(YHVI/ORFT) | YHV1-12-qPr | 5-FAM-TCT-CAT-GTG/ZEN/TCA-TGA-TAT-TCT-CAA-GCG-AGT-IABKFQ-3'
=7 48°C 302 — 95°C 102 — 95°C 15%, 60°C 12, 453
2f. PCR EH3H x| &
MOZE 6. 2AFd==A AR ChL S2AHES(PCRIQE Al HAZIFHXISZH
(Real-time PCR) 0] 20, SQIE 4 7|EE ALY 42 HZA 7|1& HE
O 7/ME 24 . FAX2™(Genbank)dl SEEO A= FTX HI7|ME FEE
240150 YK[SH=X| T
5. Ty
7t PCR &8 Al &4 H
L}, PCR ¥ Y ZL FT7IZ Real-time PCR &4 =0l S8l AI7|MEEM ZADp YHV-1
FEARE YRS 4% 2T ¥d BHHE
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1.

(Infection with Batrachochytrium dendrobatidis)

HHH

7t. Batrachochytrium dendrobatidis

Lt. Family Batrachochytriaceae

Ct. Fungi, Chytridiomycota, Rhizophydiales

AlzEH| 5 HXNE
7L BEEM 9 8
MOE 1. d28A =80 Wef oz2lel 248 ARE S2EAE2E A8
Lt F8 37
1) Mg = OR, Y=dol), S5(EH), Z7tE(SH)
2) #He =& UR FIV H &
Ch Al 23

AHMEEtE - Of W pZ A HE A2 AXTHAElR3C 0|dh
F

, CF2l, drink patch OtSHHE Z3tAH =X &(3~52)

4) MFT AZE 15 mL screw cap tube(RXIZZ&/A2|7F HIE 30-40 mgdt
PrepMan Ultra 50 pL7 ©Zho| &
2l. Pooling
) HOTE 1. BEEA =2 L A|Z22Q| poolingE &1
2) 230 XA =i 5 OF2| pooling 7ts

== (Prepman Ultra AFZAl)
2 x 45%) B, LAMED|(13000 x g, 30X), 28 — 100°C, 102 7t&

- M2 28 X - JAAMEZ|(13,000 x g, 32) — AFH MF 20~40 uL
=AM ESHE AAE 7L DNAFZE 2Hol| [EH, SQlE Y8 7|EE

Lt. Internal control
1) Master mix0l 10xExo IPC mix 1 uL, 50x Exo IPC DNA 0.5 pyLE H7t
(1 well & 32| gt=)
2) Ct 240] SHCHEF0f| Hlg 2Hf~4H] =™ A|EE 1/100 O|H2E 3|A



Ct. Real-time PCR (TagMan assay)
1) Z2tojy & =H

Target gene Code Primer sequences ct #
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 O[3t
gPCR (5.85 Bd)
Probe 5'-6FAM-CGA-GTC-GAA-CAA-AAT-MGBNFQ-3"
(Chytr MGB2)
el 50°C 22 — 95°C 102 — 95°C 15%, 60°C 1&, 453

* Pre-denaturation2} final extention2| THA|I7t EYSIA| H7|Z|X| 42 AR M8 kit M=AL 7|& HE
2f. PCR B3 H X &F
MOZ 6. EXPESSHE A AL AAZFSHRISZH(Real-time PCR) 0| 2O,
A 7

s A
SOUE Y8 7IEE MY BF MEA 7| HE
Of. ZtsiA
1) =4 25 2, 2= OS2 7to[=etlof w2t E4=[0{oF g
7h OBT (Outliers, baseline, threshold)E F+=25l1, baseline 2= 3, 152
A7-5t1, Threshold bar= Delta RN 0.12 A7d%H(Bd2} Internal control)
Lpy 2ok %“éj MEO|A Ct 20| 18 O|ZHY H2, upper baseline 22 150 A
Z|A 3R R0, MEQ| Ct ¢UECH A 28
2) offd EM0| R=otA| £HE
o

7h SMIHET : FAMOIA B HEE LIEHH
L} IPC : SE=TECE 28 O|4 =OtAM &= ot &, Tt 28 O|&Q| Ct 4fO|2tH,
siE Al®el PCR Hrgo| AN EIABS XoHH A|2= 3|AE[0{0F BH(1/100)
Ch S9tEa : FAMOIM 5&F HE g1/ VICOIM Ctgfol 39 =it
2} Standard curve : 100, 10, 1, 0.12] S O|M EZE =#HQ| Lo E0{2. R2%/2 0.98
Ztstofof gt

0

3) i 2AM0| FESH Ao=E 7tFE A, Zit= CHE2l 7|FE 0|835t0 siAE
7h LdEts . BF HEo| EX0| Ldti=Fat FAISHH, Ct 240] 39 O[5}3 HtE 25
Lh S48 . EFXQ T2 HEJ} glel Ct ¢f2 41 2EEs 2F
ChH EEE7: QU= FARRE B2 HEE EO[LE 17 E= 2719| BHEFH0) A Bt

At7F LD Ct 240] 392t 41 AFO| EE= O W2 zoospore F=2|
wit 52 I MY =3 T
Ty

7t. Real-time PCR 38tS &e Znt 2= A|RO|M Ct £40[ 39 =t 22 9 T
Lt Ct 240 39 O[5t =fQlEl 32 &g T



32| EEE=Tol2| 5E0|HE
(Infection with Batrachochytrium salamandrivorans)

HHH

7t. Batrachochytrium salamandrivorans

Lt. Division Cyhtridiomycota, Order Rhizophydiales
Ck. fungi

2. M 2FEH| 3 TN

7t SBEA =8 U8

MOE 1. SEEA 3480 Met O2[E 248 AMES S2EMERE A8
Lt =2 7|

1) Mot xA - O8

-20°C O|d}e| W=

rr p
0C rir
ofn

2t. Pooling
) MO 1. A +=2E L A|22] poolingg &

2) & AMEE JHHYE AME JECE ik, HHZHO| A Z[CH 474l m|F

HEAIE pooling 75

ot

ANEY R H=A 7|1 HE
L}, Internal control
1) Master mix0fl 10xExo IPC mix 1 pL 50x Exo IPC DNA 0.5 uLE H7t
(1 well & 32| g5)
2) Ct 2f0| SCH=F0f Hls 28 ~ 4H =9 ™ A|RE 1/100 O|ACZ 3|4
Ct. Real-time PCR
1) Z2tol 3 =A



Target gene | Code Primer sequences
STerF 5'-TGC-TCC-ATC-TCC-CCC-TCT-TCA-3'
bCR STerR 5'-TGA-ACG-CAC-ATT-GCA-CTC-TAC-3'
q
(5.85 rRNA) zjsg(e: 5'-Cy5-ACA-AGA-AAA-TAC-TAT-TGA-TTC-TCA-AAC-AGG-CA-IAbRQSP-3'
el 95°C 102 — 95°C 15X, 62°C 1=, 402

* Pre-denaturationd} final extention2| THA|7} E-SIAH B7|Z|X| %S F2, HE kit MZAL 7|& HE

2t PCR gH3 4

7. Real-time PCR 24 Al €4
L}. Real-time PCR A Al %]

SR

LS o

oy
- O
OFM m}X|
OO -O
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(Infection with ranavirus of amphibians)

1. SHH|

Zt. Family /ridoviridae, genus Ranavirus
L. 20] 150~170 nm, genome 150~170 kb, dsDNA

2. NEZH % HN2
b LA ST MY
I 1. YUAA BP0 w2t ol2lE 248 MBS YU
L 72 37|
1) Y R 7L A, HE, o, 18
2) BEB EE : MAIN, MANY,
)

7h Y YAMFZ(Z0| 60 mm =1} : Zh AME, H|IE 0.1g XH=F
Lh 58 YFMF(Z0] 30~60mm) : BZE LHEES K3
Ch &2 LXAMF(Z0| 30 mm 0OJ2H :

T

Ch Az 22
1) M=ZHI 3 ELISA : -20~-80 °C
2) goteln|gd dA: 10% S9Z=
2. Pooling
1) MO 1. HUAA $=2AHE LE AR poollngg FSgn|
2) 2 M2E JNE BAIE BHe= otx| A2

=E—= =g
HESHO| SA poolingdtd] AHEE += AS.

AN

_|

3. Hjo[2{~ HHQF

7t FZLM|E: BF-2 (FHM, EPC, CHSE-2140IE Z4=440| AS
Lt B F2E: 25°C
Ch MB2E: 25°C
2. HiQFE: 67H HASIH, 3 ! 6UXLO| MZEHZIHCPE) 2ol
OF. M| = 8 5 1H(CPE) 20l

1) Focal lysis7} HEEH F9E F2l 1

2) A|ZHO] X|E+5& Iy5|s7f NZZ ©HZ

O

HAMZ7t Sy

iOP_'_

oot neE|E MAH = ™A X FH

A2 ARE BAMESY dAE 2 Toll=s

2t AR, MZ2F EESHY S|

MalzZAlgoz AR



L}. Conventional PCR
1) =Ze2tojf & =HA

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' l
=4 94°C 3& — 94°C 30, 50°C 30%, 72°C 1&, 35%| — 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' il
eyl 94 °C 37 — 94°C 30Z, 50°C 30%, 72°C 148, 35%2| — 72°C 5&

* Pre-denaturationl final extention| THA|7} EESHA| B7|[X| %2 E2, & kit HEAL 7|& HE
= OJRZZ S AAStE 4% HIEO0|H HEE =0|7] {dH annealing 28 62°CE =2 + US
Ct Hota &M (REA)
1) MCP Hotza A
1~4 L PCR product, 1.6 uL 2U AM$t=24, 1.6 uL buffer, 1.6 pL BSA 100 pg/mL(PfIM
I, Hinc IO), £F 16 pL?t E|=5 DW F7t — 2~4A|Zt incubation — H7|9&
2) MCP Hgta4 &4

PCR Assay Restriction Predicted band sizes(bp) Pattern applies to
enzyme
MCP-1 321 EHNV, BIV
(321 bp) PIM 1 131, 190 FV3, WIV
100, 138, 387 EHNV
Hinc OO 100, 525 BIV, FV3
100, 240, 285 WIV
238, 387 EHNV
Acc 1 625 BIV, ESV, ECV, WIV
(gggpl;z) 164, 461 FV3, GV
P 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
2t PCR EFS X%
RIS 6. SAMSSY ZANY Cf. STEACURIZ(PCR) Wl M, Solsl 498

or &7IM

5. Ty
7t. HiO|2{A Hi AL PCRE SA[0] ZIASIH PCR 29 Al 88 &
Lt, PCR & Al HIO|A HHYOA CPE 29I, HIO|2{A HHYMO|A] Slil =ZESIO! PCR
ol H7|MY 2 Z1} Ranavirus MCP SFXIQF YX|&t AL

2
0x
Jot 0
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(Lh 2t 29 AN2E 911 X fIFQ 37|& i
Ch MAE xR = 2&
(Bh E=24Xt0| Eof 2t
% mi2lel 49, U482 WO +22 W0 F1 MARHE I S
Lh & d&24t
(1) CHA @ Hegg), WEO S
2 &

(

LH) H(egg)
HEZ|IC|¢of M2 7I0IME 2L &2 92 7 F2S B, netgEe=z
HEzZ|C|4E ZLSote dS51 oA dr2aXto| €0 =&, ojuf HO

230 AY For €A E=E HEZ|C|#E MEXLL HE S22 &Y

A3 = A
(ChH #EO
LRz sk 7tsstEz 28t ™ 4°C S22 dZ O A7 &2 |XI7t
= 8710 4o 24t
2) HOI= HHZE 2Ee &= gl 4%
7h MI1d =9 Ay 2 29E MEol 2. Alg&H| & MNE| Lt FREVIE
HE510] O A|lz2as Mt 248t
L) HFO[{A HIYE Azl &&F
NaZdE2 HX[5H7| {15t 2l (gentamycin 1000 pug/mL E= penicillin

800 IU/mL + streptomycin 800 pg/mL)2t &&= A|(Antifungal compound
400 1IU/mL)E A7ttt B HYX|Lt Hank's balanced salt solution (HBSS) &<

YRR 5HY 0ol HR[SHO 28H4~10°C RX)

r

X HEHTA] 2EAIZEO] 12A2ES Z=HA El= ER, HIOIZAS QPESIAIZ|7] 23 YHOILt

o=
20G-10%)2 ®Ilste 20| £5

Ch YRIZHSN HALG ARO BE
=

I| 10HY O|Ate| n™HAM(10% ZHASEE2LUZIM Davidson's solution

S
MESIH HAFE(PCR 5) AR &8

RNA Hto[2{A

ZHZ2 X|E 05cm O|5t2 HESIHO HHE = 7|82 B tubel

=0 10HIZ2| RNA EZEAU0| HX|A|F dTY 24t

A7| HERHO| O[3 2uF A|RE 4°COIA 48AIZF -80°COIAl &7| B2 Tt

DNA Hto[2{A

TNES-Buffer EE= AMAMo =z WOiE|= DNA buffer0f =3t &7|1E X2

0.5cm O|SHE HEISHO] AX|AZ] 2Eh 28 Al /X 2= HEE dHAMO

S, 80~90% 24 S5 OIS0 HX| A7 28t 7ts
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7b. O]/ HIO[2{A HYQFE
) |/ M=

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)
) HYHIR| 55 L x4

X 55 ESN

10% 2 EfOL= ™ (Fetal Bovine Serum, FBS)’
Penicillin 100 1U/mL

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

(EMEM) 282 Al Mycostatin 50 IU/mL(ZE0| 2% 2| A|)
2 mM L-glutamine
10% 2~EHO}2 M (Fetal Bovine Serum, FBS)
Penicillin 100 1U/mL
Stoker's Medium Dihydrostreptomycin 100 pg/mL
MZzEdE H5T8) ZQ Al Mycostatin 50 IU/mL(EZ0| 2 22 Al)

2 mM L-glutamine
10% Tryptose Phosphate

10% 2~EHO}2 M (Fetal Bovine Serum, FBS)
Penicillin 100 1U/mL

Dihydrostreptomycin 100 ug/mL

Z 8 Al Mycostatin 50 IU/mL (5E0| 28 28 A|)
282 Al 50 pyg/mL gentamicin

Leibovitz L-15

4 mM L-glutamine

*MEYYE HIXY R HOlE A 22, SAHES2 2% NEOEE ALE

** EFALSALEE R (NaHCOs), 0.16 M Tris-HCl, == 0.02 M HEPESZE &=
wx EMMEALIEED AMEY 42, 2y BiY7] E& CO2 35 &80 A pH 7.3~7.6 X

7h M= ©& A ZE(Inoculation of Cell Monolayers)



(1) 38 MEH{Y2 4-48A|7F O|L HHFE NI ALE
) ZXAIR 1/10 (wiv) BIE2| M=ZHIY BiX|E 210 ORSHY AlzE SRt
3) & AdE2[7I12~5°00A 2,000-4,000 x g, 1527t A4EE|
(4) M-Sl (supernatant)S 3|8t F| 0.45 um syringe filter2 OJb(1K} 3|4 H)
(5) 1Xb gl 8l 1/10 SN & s=2 FF&EF 1/100, 1/10008)
¥ 2 3|M 9l MEFY XA 2 cm2 HE (24 well, 170) A
(6) HO|HAE FA MY 2 0|M 7~14Y7H H{LSIHH HO|Z2E CPE &
*HO|A BA MY 2%
=k A
Infectious haematopoietic necrosis virus (IHNV)
- 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)

Lty A CHEH 2 (Sub-cultivation)
(M) 1A HIY(ES &= 7~149) = CPE7} BED|X| Q= ZL2 AHCHHIY AA]

(7h pooling XEEZ 2WH : 1A BT ZE wellQ| &5AUE pooling ot
Fl, 3IMSIX] 2 AAdut 1/10 HAS L
MzZz0| BEEF 1/10, 1/1008)
(Lh well-to-well ' : 1X} HIYAO| 45U 10%E 52 M=ZF0 HS
) YT 2EO0M 7~142 7t HIJSIH HO|H2 2 CPE &
(3) HIY =7| 3 O[Lf H|EO0|H M=Z=40| Ldlst= 42, 2 AFOM ALY
HIFS & == Ao, A HiY Z0il= 72t BIYSE F CHA| oF B O
A CHHHFSHO] 7Q47E =Tt HiQE
(4) HiYF x7| 32 O|F HIE0|H MZ=EO| Y= 42, 2 AFEM o
HO| AL HiYS ot, T T 147t LSt HiQl Opx|a 7¢ S0t
o

AdS W BHE2|7](2~5°Q0M
0.45 um syringe filter2 O1t5}0]
=g M|t S =
=

E
(6) CPEZ} LtEILIX| o™ Sd2=z Iy . EF SAV2 EE= SAV3

—

[e]
oy Mot

(o) =
Lo

(Salmonid Alphavirus subtype 2, 3) = |
4dR7t 2522, 0| Est7| 8 sav 2@ A58 &SN



Ch) ZSLAZ0| HjFEl Ho|2{A0| EAHYSSH ZAHPCR £ Real-time PCR)
(1) CPEZ} HEETH 45U +=Lot0] ALhZE] £ PCR = Real-time PCR &A|
Q) =T =22 F7IMg 242 Sl =l

Epizootic ulcerative syndrome (Aphanomyces invadans, A. piscicida)
) GP (glucose/peptone) broth

- Ofg =242 EFT 1L 7[&E2=2 AgEU=
Glucose 39
Peptone 149
MgS0O4.7H,0 0.128 ¢
KH2PO,4 0014 ¢
CaCl,.2H,0 0.029 ¢
FeCls.6H,O 24 mg
MnCl,.4H,0 1.8 mg
CuSO4.5H,0 39 mg
ZnS04.7H,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 paperg At&StY Ot & HXEN} SFFE 1. 22
25t Ed et (pH 6-7)
5) B¢ H
2= HiX[= 121°CO|M 1522t EoSHC}

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

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

= 121°C, 152 ZToI0 40°C2 A
— B & penicillin G 1.0g &7t



':f 7|*”* Hi 2F 2 (Ray's fluid thioglycollate culture method, RFTM)

HH 2FHH X[ (Fluid thioglycolate culture medium, FTM)
7|‘) x4

(1) Fluid thioglycolate culture medium

Thioglycolate medium including dextrose 146 g

NadCl 10 g

D.W 485 mL
Lh =X

(1) ZHgt Thioglycolate mediumE Al20| 95mL¥ 74 2 = 1.2kg
cm® 0| A 15—5—.7_f ntEA
X AU BT HiLFUR2 AN 3FNA| Eats
Stz ™ EEFA (Mycostain; nystatin 50 uL)2F I (500 units/mL
penicillin G2t 500 units/mL dihydro-streptomycin)& &7}
X 4K = Chloramphenicol2 X 7ts
2) FEEM(Lugol's iodine)

(1) Stock 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) HiFE X ol0|g 2HE

7h Tissue assay

(1) FHsE 7|2 5~10mm A7|2 HESH HYUO| SO{Y= Al
22 T LH0NM 22~25°CE 5~7Y7F HIY

(2) Lugol's iodine solution o &2 M7Ist = dO|Fe=2

L}) Whole body burden assay
(1) A& ®HE 2~5mm 37| X2 =
(2) 1,500 x gO|AM 1027t AMEE|3 5
(3) 2 M NaCHR0 mL/g)= &E7fet = 60°COlM =
4) 1,500 x gOAM 1027t JAMEET & 45
5) Bd SFETE 32 MA

(6) Lugol's iodine working solution 1 mL ®7}, X{HE = cell 7}2 &

0

AMOA 22~25°CE 5~7L7 HIQF
)ck>|- OH x|7.|

O| EdiE WMHX] 2~6A[7H BHS
MA

O
.
o

T

2 A ]

X Heavy infection & MZF7t U2 42 3450 d0|Z22 2H
S el EHEH)

. HE| =X AN @S0l
7k



1) IHE : AZEI 108 O|42| Davidson's 2% L &8t SHo|
24~48A|2F 074D 2 70% EtOHE 74 EE
* Davidson's 2% =M
1 um filtered sea water 1,200 mL
95% Of| EH= 1,200 mL
35~40% Formaldehyde 800 mL
Glycerol 400 mL

o=

A (Glacial acetic acid) 10% (add just prior to use)

2) UZF : AIZHRI] 108 0|42 Davidson's AFA 4 HE
7b Larvae X Post-larvae : n™HH0| 2T HX| 12~24A12t 1H = 70% OE=2=
=M 28
LH) Juveniles : REIEZ2 O/MZEZY o F 1FAo 2T HX|. oFHo = A
K. 12~24A|2t 178 = 70% O|Et2E &7 22
CH Large juveniles 3 A
(1) 7HH| Bl 5~10%2| nJHOZ ZHIERR Ol FRSIH n7PH FUA|
HIMOM FMoz #eh, F8F, 558 ©ME FA 1
(2 08 = = F85F 8 FEE FISIY N HX| 01N TAH,
A & = iMe 18N F & FRYIIE EAGSY € 1H Jts
(3) 24~T2A[Zt &2 0 F 70% OE2=2 A 22
Lt Er=(Dehydration) : D™E X2 02 70%01M 95%7HX| CHAMC=Z XE|SHH,
O-X|2F2 absolute ethanolZ 2t G| Ef= A|Z
Ch S (Impregnation) : & =&Z Ao HX|et £ 60°C If2E0| X
(XA KtEs ME2|7| AFE 7hs). A Z0f7L ojgig 4% =E2
70% O|EL20] 22t 7ts
2f. Z0{(Embedding) : 20 EOF W2 20N 25 25 HEEZ 1FH
OF A HEX % (Sectioning) : O|MAEZ|E ALESI0 2F 2~5 pme| FH= HESH =
£20|E RE A UAX T 40~42°COIM 1AIZH AR E=
A0 SHRE H=E
HE. & (Staining)
7h HHEZ Xt 10~2022F EX|SHY mhEHE XA (2=)
LH absolute ethanol0f 1027t & X|(23))
Ch OIEF2 95%, 70%, 50%, 30% =AE THANSZE I3}
2h) =20 1027 &X]
Oh Haematoxylin - Eosin (H&E) &M
EXHAS S A
HENLl FHAHDNA E= RNA)S| 7122t EHE HIEE HRAN S FTXE &d
A SEACEN F=AZ2Q| HRAK 4 OFE 20l5t= &Y



7F. DNA ==

=Xl o| 104 2E9| FEZHIL proteinase  KE  AMESIO zEE
phenol/chloroform 0| M2} F=SIAHLE &AMl KitE AFEE = USH,

of 4% asd 4350 Ead
1) EF phenol/chloroform #& O| &%t DNA F&
7h) Z=F O A2 50~100 mg £ Al ZH{QFH
bl ® It
oot 50| & W7tX| vortexZ SIE
100 pg/mLO| E|=S 20 mg/mL &E2| proteinase KE 1/20 8%
It 2, vortexStO| 50 °COIA 3A[ZH HHE
EOf| el Alefol @F R BESA|Z HE Jts

2 o
H of
k!

®)

L)
Ch

H
|

ox O
d

bt HU OB ox St
rot

obt
ol

™

2f) | 0.5M Tris-HCl(pH8.0)-saturated phenol/chloroform/isoamyl alcohol2
o] XS] =22 U7HA| tubeE IR S50 &

oM 5000 x g, 1522t Ad&2E5HH &= 52 =22
O DNABUE MZ2 tubed| &4 °

O A 5000 x g, 1527+ Ax=22|st

N ou

O
HE)
o))

2FO| chloroform= A7t50] vortex

=
of 4590 DNAEAUZ MEZ tubel

o m> 0z mx ot o x |0 Bt oA op

oN rlo ol rfo

n
=}

0

Oh 1/108%&°2 3M sodium acetateE HN7tot 2, ethanol2 2H| H7t5H0]
vortex, -20 °COf| A 1A[ZF O] & HZt
Xh 5000 x g, 5&¢F HEl2E|E DNAZ HTAF] 2|55t 2, 70% ethanol= 22| M
Xhy DNAE TE 2t5UC 2 &4
7h 260 nmOlA SEEE FESI 1 0Dx%=50 pg/mLS 7| =22 & At
X A BsZ0f et Alofo| oF QU BRSAZH BIA U RNA MHE Qo 24 ALE 7ts
2) TNES-Urea bufferE O| &%+ DNA =&
7h =% of2f Al2 50~100mg = MZHIFH40| TNES-Urea buffer 600 uL +
Proteinase K 3 pL(20 mg/uL)&7I5H0] 50 °COjlA 2H15| 83HiE WH7HK| 4= A2t BES
Lty Phenol 600 uLE @1 MM FE2D(invert) =

=
Ch 13,000 romO[A 1022t Bd=2] = &3S M REO &4

T

2h 2~2.5H] 29| 100% O|Et2S Y1 =3

Oh 13,000 rpmOA 1027 AMEEZ T 4EWUZ HHSD 70% OEFE 1mL
20l =%

Hh OhHE &S

Ab 13,000 rpmOi|A 1027t HAEE| & 4Fd2 HAHSID 1027 57| A=
Oh 50 L TE buffer2 =0 Ctg& A" A|7HK] % 23
3) Genomic DNA isolation buffer(GIB)E 0| &% DNA =
7h =% o2 A& 50~100mg &= M= H{ZHO| GIB 600 uL + Proteinase K
16 uL(10 mg/pL)E 7tSH0] 50 °COlA| &tTS| =2 MIHK] F=A[ZH BHE

Lh Ad22] = &5 300uLE M FEM F7|2L Phenol 600 uLE E0f BHS| =8



CH Chloroform-Isoamylalcohol 150 uL @11 2%t
2h) 12,000 rpmOM 527t el & 45AE M 720 =4

)

) 1
h &ZHut 29| Isopropanole E1 MH
) Of
)

)

||
k

ol o|

T

S

h 4E5HE HAHS = 70% OlEHE 1mL &

h Ht =

OF) 12,000 rpm0i|A 527 22| = 4E5US MAStD 108 7| H=x

Xt 20~30 L TE buffer2 50| Ad A|7MX] S 22

3) 90% Of|EtS0|L} DNA EEH0| XMFE mjFe

7h AMRE sZUXZSIY HHEA % g0 Of2f

Lty Z=Z 300 mg| lysis buffer 400 uL (65°C O €)= €11 65°C 5~10=7F BHS

CH Tris/HCl-buffered phenol(pH 0) 600 uyLE €0l = = 65°C 2A|Zt EHS

2h &=20AM 12,000 x g 1027t |4
phenol/chloroform(1/1)& 90 ==&

Oh) =% 50uLlE M RFEE &F7|1 dilution buffer 150uLlE €10 2
phenol/chloroform(1/1)2& 20 MFZE 2 chloroformlE F&

HhH =2 350 25M =2 Ammonium acetateS H7} 22 = glycogen
20mg/LE @2 9 WIE%% 2HiZ 22 E0f DNA HT

Ah -20°C overnight BE£ - 70°C 1A|ZF "X

OF) 4°C 12,000xg 152 ®&E2|

h 80% & OE+2 500 uLE €10 =AMl & 4°C 12000 x g 102 HdE2| 22| Ht5

)

)

>.
(nm
T o

~

=
=

>

Xh M=ol KA = H=al AX
7t

Dilution buffer 100 yLE & 20| A overnight =& 37°C 2A|ZF F=0{ DNA
pellets =¢
Et) DNAS 50 ug/ul s =2 &

X Lysis buffer =

S PCR AA|

M4

Tris/HCI 100 mM
EDTA 100 mM
SDS 1%

3) d& - dF, 90% ethanolO|L} DNA S8 EEMU0| XZE I{F2| DNA ==
7h Al20 digestion buffer(Al2&2| 108{~400 ul) + Proteinase K(80 pg/mL)

220 Opf

Lh 60°C 1A|ZF EIS 2 95°C 10= S

Ch 12,000 x g 227t dddwel & g5UE M FEO 58(Es 28
2h A= 50 uL + Dilution buffer 150 pL

Oh PIC(phenol/isoamyl alcohol/chloroform) 200 uL2 &

HE) 5&<F vortex, 5@t Xl = 12,000 x g 227t &
Ah &89 =5 160 uLE M FEO| FL(EKA| PIC =& =)
Of Glycogen 20 ug, 7.5M Ammonium acetate 65 uL, O|Et= 390 uLE2 DNAZS

* o>
A
L]

)
)
)
)
)
)
)



KFAIZI & -20°COIM 1A|ZF O]&F H2t
Rh 12,000 x g 527+ YAE2|2 DNA B HA
Xh 70% OIEHS 200 uLZ =AM

7 HZE Z dilution bufferLt 3% &8

X Digestion buffer =%

1>
HU
w)
Z
>
ne
b
A
1[%]

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 & 2%HEl DNA 22| kitt AME 7ts

Lt. RNA =& % DNA Td
RNA/atePO| M A|2E 7HLY Ofafstn 28 L
MAMOI kitE AMRSI0 == =Z ™ RNAE I|Z H

S gUS HE00 e

FESHALE
2 TNRSHA
H =200

1) Trizol& O| &%t RNA FT&

7h =% Ot A2 100 mgOl|l Trizol 1mLE €32 28st & 420 52 X
L} Chloroform2 500 uL €11 15%7F S8st & AM20| 2~38 X
ChH 4°C, 12,000 rpmOjA 1527t |IME2] & 45HS

2h) AEH0t S| isopropyl alcoholE E11 2ttt & H20| 1027 EX|
Oh 4°C, 12,000 rpm0Af 1027t &2 & &4E5HZ KA
Hh 75% W& DEPC OEH22 1mL €1 Zgst = 4°C, 12,000 rpmOf|A 527t

HMEE
Ah (BhE Eh=
Oh MBHUZ X7Hst = 15~2027t S7|U=
Xh DEPC water 50 L2 =¢
2) cDNAEHS
Moz Mitelz JEAIRAS| O FYUOE KN =50 gd

—

X SuperScript™ II Reverse Transcriptase(Invitrogen)



M
T

3y =4 a8 =2
Total RNA 1~5 uL 65°C, 5&
Step 1 10mM dNTP Mix 4 uL }
Random primer or Oligo-dT primer 3L Icing
DW to 12 plL !
Spin down
Gently Mixing
!
5x First-strand buffer 4 uL 42°C, 2&
Step 2 | 0.1 M DTT 2 L !
RNase inhibitor 1 uL - RTaseE 1 pL(200 unit) &7t
i
Gently Mixing
42°C, 50&
Step 3 }
70°C, 15&
Sea LM E-S (Polymerase Chain Reaction, PCR)
PCR2 HEStH= HRM =72 RTUXHDNALL DNAE SESHY 7|zttt z
SN SHOllo] SHY 4 Y UHHY. BANO| YA YEHOR Ay
= A= E7|(primen2t

= [ |
A PCRZ|7|0| M B (denaturation, 94 °C), Z%H(annealing,
50°C LH2Ql), A& (Extension, 72°C) IPd2 AEXMOZ 303 k- Hi=

1) PCR mixture

10 pmol Forward primer(S!7}EZ 20| ) T L
10 pmol Reverse primer(Ot3H 7=t 2}0| ) 1T L
template (A|Z22| DNA = cDNA) 2 L
PCR premix(Z & &4, dNTP, 2t= 8 oH)

Ha==EA to 20 pL

X ¥ ez Tijk[= PCR premix
olg] ZALOIA CHESH MZEC2 TOfST Q= PCR premixT AFEO| 7hs3slH, £#L X E9|
AL ROl 2, 0|23t SHEELS oHAES E3 AEAMO| PCR R0 FEFS O/X|K| LX|
golstn AL B{OF &
2) PCR AA|

PCREIS 2 2=t A|ZFZEO| 7tstt PCR HEZ|7|1E AFESHE HeE[5tH, PCR
.l

0] positive control(virus & virus 78Xt 0[8) S non-
==

717|142 Hegn 2271 SESIA FX|=|0foF &
% Mol RS olgy| 93
—

PCR ZAt=tol(M 7|9 E)
PCRO| Zit= Ot72=Z H7[BSO|Lt AHs#HAHE 47| (Automatic DNA /RNA
Analyzer)E 0|873}0] =Ql%t

A2

X OF7F2 =4l At
@ 1.5% Ot7I2=Z comb.0l PCR product 5uL2 T
@ 100VE H7|¥&



® EtBr(OSpg/mL) A0l M 3027t FA
@ SFFTUM 1027 S
® UV 510X DNA BHEE 2H&
® ¥8 HES RE, 4 Uzl HE FF S2 2ESH0] Zut ©E
@ ¥d HE HE AMol= F7IMEEXM, REA S FIHEAE 2Al
of H7|MEEXA
H7|YS 810] SIS DNA THHS M3 & QFAF Q7MY BAS Bl HHoR A,
FHX2A(Genbank, NCBI; http://www.ncbi.nlm.nih.gov &)0 5= HA
FHXHHO|EfH| O] &) HERL HWStY %XFHo=z Fde=z I
At AN R H XS = B (Real-time PCR)
1) A=y
7P Real-time PCR, Quantitect® Probe PCR Kit

AloFE A8 5L
2x Master Mix 12.5 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)

AloFE A8 HE5E
2x Master Mix 12.5 1x
Primer A variable 1 uM
Primer B variable 1 uM
Probe variable 0.2 uM
RT mix 0.25 pL
Template variable <1 pg/reaction
RNase- free water variable up to 25 pL
Final vol. 25 pL -

X Real-time PCR2 % primer - probe & % BLSZH S2 A FY 7|50 =2 CH2
HZALOIM AlESt= AlYES AFRY B2 Y MZAS Ofmdo| E
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