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KEBZPIIER No.55 : 31~44 (2021)

REAMRRBRA G AR BRRMEN 2B
BESTE  NFH - HRE  FET - DEE R
TRIRREEEEREHERRA

fZ 5 ghpon4 (White spot syndrome virus, WSSV) 5 g3 4 4 s ¥ b £ &2 7
%ﬁ%iﬁf@%—oW%ﬁé#%%i@%“yﬁﬁ@ﬁﬁéBﬁiﬂ%%’ﬁi
R R AT LAY -0 ReeRER s RIF AR 2y L B
Vo AF 3 12 PCR Real time PCR HjtvLaE = 14 5P| ¥ &3 E%M"’w Bh )}é‘a-‘r%"f& A
TR E AR F R P2 R E R «1%4 T I S AE R
RiERIEA 1A WSSV Jpd 10 R %E P o 20 BR 47"/?51‘3—;\ CIEE AR
WSSV f4 4 & ~ #5452 F 3 i - +I;PJ:,~¢M§E*5§, {4 2 3k o *ﬁd WoarE 22 3
E’Q%iiﬁ**%ﬁpﬁﬁwﬁﬁﬁ4 A D IR BRI 6
'“‘”’}"" 4‘%3— \"L’ﬁmu—‘ LDsoZ‘ LT50 %ﬁd Vui'L%?43 pf—‘%? J'%Q“F'_:I’ L. "'L'rﬁﬂg?' K
R 2P B E&-)ﬁ)ﬁ-&- TR L B "a &7 WSSViih E R L5
%ﬁv%%?%@ P3G LAY T é_$%W$V@4LG ’#??i@@ﬁﬂ
WSSV i foi 4 Bl 2 7 o

HRF  GRRRE  BDIEHEERIE - I EERSIEEERE - ERIEERE

s ENBEEK - BRIZFRECMKE - BRUCERE
KEBRBEEZARERENRYEAERZ— ZNEEE (IBRR ) LAREHIRAREAN - R

€ 1984 F2) 1995 &£/ - KEREM 10%WEMRE 5 2-10 X - ECROFE 100% - GEARE - 22—
ROBRRERERN 3% REEN L6%FMRE - BAEE T ERRSE T ERER - I FE PCR Fifl
BHEREN KEREEEZXERFRLEHBE  WRERARERFESHIGR BBESFRIR
2 - MEEKEREAT 1%NWBERE - AlhE FAERRERBERIBARRE 20-70% ZEHZE 5-10%
HOKEm 10%NEOE  aREEEEEZS - 22  UT  EXEREREEX [23,6,10,12] -

IRERIER 1987 FERIEIE - FE2 80,000 1 - TRZBEEHERERE - Al PAIEEREE - K
—FPEANE - ESEIMNEEERERE— - £EE PEBNTEEEYIHNZEFRE(EER BE -
B—ERA T'BRIE. AR 1992 F  BAHE K REFE) ERRMRREZEE - AAMRG
MERANBHERERERMEELIR  £82E0N SEREBENFERIBTIEIABRIHZEFRESE
IWEBREEZEE LN  ERFRERERENREE  80%  ARIBREEBKEREEZBERES - ML
FEAKERE 1990 FRANEERAZIBBNEER  REREREN2ERERREREERS M

[1,23,10] - DHFEINSARERRAERANRBIRT - ZFEA

PREEIMMNEFREERS M8 BunxR SLEHEFRSZEE RRLBESEERED(BM)
KERTERZHME - HPLURSRREHNERE JEFE2F  G8KEAEEN—BERRSESR -
HENARRIEE

THRREZEERE®EHARM
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KEBHPTIEHR No.55 : 31~44 (2021)

MAZBER - HERTAR RGNS EE - WIME
PREP VIREAMRBEARREENE Y ;| EMF
RZIBEEEBIRIET WAKR BEEZRE e -
BEBASSE  BMAURE—Y ZBSIERNFEBMER
T [2,3,5,11,13] -
BMREE A B ALK DNA &5 @ BR
Nimaviridae &8 Whispovirus Bix%E - iR 5 %2
HMEBNETLZREMNR - &4 210-420 nm - BL
70-167 nm - EEEZER ( nucleocapsid ) &4
330-350 nm - EX) 58-67 nm ; BEE - #HiESIE
AR=TERRE - HEE O RZEQEAR 2 REM Rk
BAUEES  BURS ZMEIRESR - I BOmESR
M —Im B A LI EZREE( tail-like projection ) 218
S - TENANFRESEREZE—ERIZA DNA
R 254305107 bp- 3% 181 f& open reading
frames ( ORFs ) ENEHEUNERES, - H+ &5
47 BEBHIRE - G+C AMEAIE 41% - BRRR
SEEICHATEERNENEST EARAR
SEERBA/NWES [1,4,7,8,14] -
HBAEOBERBRM2 WSSV REEE - BAl
BIREDA S EEBHED  HbhB 30 U LNE
BHESH - M VP28 A VP26 HEMLHNEEHLN
60% - VP28 RIEEATHERZHNER - WHE
RABEFHERMER (attachment protein ) B9
B ERSEHETARESSS  HREELOLEE
AAREE - VP26 IR ESHEZHEAZEWE
B NRKEETEHEHNESA L  ClnBEZHERE
B WEEENAS . b VP26 ZE B E RS
NBERAENEREERAER  #REEATEE
MR EgROARZER (2 3,4,8 14] -
HRINEBRHWAME 2R INRFRESR - 87T
MR L ARHEPR-AFHARERERE - BEUR
BEAE MMESMAMEETRY B - glucan 2RIZF
RIS RE N ; U FEMBNAE - MUEENTS
NIEEERSNERMEERRSNFRIBSE ; 18
DIMAEYENAE - %48 probiotics (=E ) fEM S
WEMENEEENIRE - FREEETNBD FEY
BTEATRERSEA  ABHRBEERNESN
i2 - AR B ERRMRER D - DHERE RS R

F RBERIMRDAR - AREERABRRZEREAT
% 1] -

MEREERERIMEBEKEESE  HPEHE
IRINEARAAR ZEE - MEEFEREIINETS
RPN - BRiEnEEHERNERREXEARE
BOMBERSRAERZEMGEO - RESRGE -
AR APTEEIM R AE KR S8 F A A
¥immE ( Newcastle disease virus ) [aiEEE
(reverse genetics ) FERBREINENEBEETFS
MIRRARRM AR L 2 MPREAMERSINER
R FEATITY - EREEUBAMBRRSRG AR
BRECERER - WA RIEERE AT EINET
AN - DIERRBEE— T B ie N BRI RIRE
MO EIRETE - WHAREERERLIESnE
NERMRERS - e R REBRERBEBIEATAE
SRR SR - IBMERIES -

M B 75k

AR R B IR M 2 U S B g 3

WEE 107 FE 108 EAFIEMM A AL ERAFE
FrEERFKESERESEERPRERMY - —
FEARRMSARYE  —HEHEBEPRESREA
HEEHAMREBEBEARE - BE2HEM U
Davidson's EIZEH - i 24-72 NREEBRER 70% 5
e HEBRGEHEREREABYRERELERE
A - BEDEME-20°CKFERT - HEBEEETZE
FE - BEHEENE (PCR) RERER - MIER
RV P REFRBERRREY  ESETHRSE
EZA - - BTBTHRERXZERKERRMRESE
EMRPOLDBEALKEANRREE R MR -
HrpEEsEERATRAARA -

ERRREAAA A 2 19 B (BB 2 25 Y

1R PR A mEURE BB JJEE 200 mg
A ( BREERE D ) EARKIBEE S IR/ B
LEF - A 0.7 mL 8 PBS - /B O EE AR
BB EH (Taco™ Prep - IESEE 28 ) PIE
MR - BR26 Y - UHMEREME 50 uL FLEIMA
%3 DNA ZEE#4 ( TANBead ™ - =E[EIZS - =%
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FREAMRBBENDEAHES YR AR ZE T

o7 450pL Lysis buffer - ZR1EF 10 H#8% - A
B E0iZEE 2 EN% ( TANBead SLA-32™ - EEE L -
=2 ) o - HH DNA - FIBRa9FLE BIRA -20°CRYK
raREHR -

URESH#EHEKRE ( polymerase chain
reaction, PCR ) RENGEER SR E
( real-time polymerase chain reaction,
QPCR ) HEZUEABIEPRFB AR
BEMREETE

&iZ 2019 FRRtE R BB EAHB ( OIE ) KEE)
MERBBFMETRAMEKESE D LAE
(NACA) Atz 7% [15-20] - REE=RIFEL
ZHBRIRH  BUWEMERRERE (WSSV ) B3
MR RS MABBIRIBERS (IHHNV )~ BHIER
RS (TSV ) =8mms 1 8 (YHV-1 ) B34
APAERIEAESE S ( IMNV )~ SRIEH4ERTARAR & ( NHP ) -
=4 RT BRI R0 E ( AHPND )~ $848 4K %5 ( BP )
HWIRFTRR B F & (EHP ) @B HNES
(CMNV) E#IRMIKA¥mE (SHIV) £ 11 5
ZPREFEMZ PCR IBEREM - S5TKIE 2019 Fhk
REEEAS (OIE ) KEEYERBRFMA
iz 73751 WSSV QPCR tafg$eifs [20] - A5 Fr
iz WSSV QPCR @ Bg il 1T B LR 4Rl 22
HEABRER G - DS EmRaiapieAsI+ - &
&~ PCR BRI ~ FIRMRIBZXXBIINRER 1 - BH
b7 PCR & QPCR /AR AMEFBRRLR
et - iE@E A E R A TR 2 WSSV EHE
EEFHE -

P E{E83 & (immunohistochemistry,
IHC ) sl B 1 R PR 3 B Bh T R U ZH 48
ARB D HAIEZFE
EEVERD B AR EWSSV Y BiREFIiRgE - B
Davidson'sEE 158 - #E—TETAESIE - FIE
R - HAERBHGEZ(EEBRE - AREELEHR
iz Ul N
1. 4-5 ym EEAETIRETAHERE - BRI
AZBR2M - & 10 7f& -

2. AABEIK - R EFE D RIRA 100%E15—95%
ERE—80% BRE—70%BIE—K%E BEE 35
i -

3. #BtIREA 95-100°C Sodium citrate buffer
(10 mM Sodium citrate, 0.05% Tween 20,
pH6.0) 4 10~20 S EMRIFEE -

4. REIED 20 HiE -

. WUPBSTERBFE®R2R BR2HiE -

6. Ll 3% Hydrogen peroxide in PBS =& ~{EF
10 min - DIPEETRIRM HRP B2 % -
PIPBSTER FE®LE3I R BRI DEE -

DL 5% Ba4FMmiE (FBS) in PBS =R T 5 £ #EH
Blocking -

9. RUIRAHSHER MEE 2N PREQMER
% VP28 = HAS (anti-WSSV VP28 IgY ) ( &
PREEIHBFIRAE ) £ 37°CHER 45 g -

10. UPBSTERNAEMHR3I R BRI D& -

11. RUIRAEEEE L% 1,000 B2 2 &k
HRP-lablled Rabbit anti-chicken IgY IgG (H+L)
conjugate ( Cat. No.:303-035-003, Jackson
Immuno Research - =B ). E£=& NMMEA 30
DiE -

12. IPBSTERNAEMHR3I R BRI DiE -

13. MUiBAKE® 1R -

14, RYIR#A#EER - AEC 2&H ( Cat. No.:
AEC 101, Sigma - = ). =& FEMA 10-15 2
i -

15. DiBAKE® 1 R -

16. L Gill's Hematoxylin &% ( Leica - £ )-
HEERE 1~5 78 -

17. DIBARKER FAKIUE%E 10 78 -

18. DURARTEM B 28R K1 -

19. REJRE L Aquamount® ( Dako - ZB ) ki
EUBHE W E EEW R MR U EEE T EE=-
GHMECHERAE  HEESARRRES -

BRRABSEEEATRARBRAMARS
ERZEI
BENZEHEREREZOREESRBE
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20-25 g Bk - WLUESBZFH 2 30 BEBKE
EEEEREE -ERBELARBISMAIMET Y 11
BIREEm 2 PCR 81 WSSV QPCR Al 2& B ED
RIRE RN - EREETRRER D HHEE WSSV
mEEES A TEELRRA -

BB mEZ S KEABFIRBERMR S
LREZAMFEREEIMNRESUEIEREKERE
5000 5%  HEZRERRSE 3 HEENARN 8
£ 0.5 mL - A% 24-72 N ERIBEE S TR

SRR TR - B BN - MEEPFA D
WRE - IIRASDL L-15 MRS ERm S 5 BH
E - A0 S%Aa4rmiA# - L 3,000 rpm Bl 10 7
BRI EER - lL—80 59 LE&ETT WSSV QPCR -
MEEMEEHRESIHRESE - HFAH LB
B EBIRTENR-80°CKFEHER -

K QPCR EEFRBREZES - LUTHESE 3
EREREBAAS T (JBE 1 X 10°ZE 1 X10°copies/
€) k=86 /N\RESRESHRLZFBKAR (BE
1 X 10°=E 1 X10"%opies/& ) AR WSSV =8
RO - IRNAXNEECERA  SERSEEREE
4€;, AR 2ERE  BERSRERLEE -
ATHRFESEEE 7 RUBRTHITAEEE
- BERERBE—ISHAEMBEALRPANZFEH
SEEIE LDso & ¥BILHER LTso UERARRLOT SIS
RRREREIIREA TR WSSV ER kK FE R
HE2EM4E - LDsy ( median lethal dose ) 258t
ME—*ABAKRERZ WSSV WEIE ; LTs
( median lethal time ) 2¥EAERTE—F A B EEE
RENRE - BREZVEKEREHAESSLHESE
BEENESE - DB RIER — RIIRIR5H -

fER

BERMRRM ZWERBESERRRER
B AIER

AU 117 HPRBERF ORI - A
FESNERSEERFMRERS - BOBRRE
ZERKEARMFBERREP LD BALERE
MRERE 2 ARNHR RS BAREIRE SEER
AFRALRINE 2 iR - HPEEHERE 14 6

(35.71% WSSV PCR 514 - 42.86% EHP PCR B3
M) KASEIRE 39 Al (2.56% EHP PCR B34 )~ K
iR 11 f (KRARHEREBR ) iRt 37 4l
(13.51% WSSV PCR 51 - 43.24% IHHNV PCR 5
M 43.24% EHP PCR 514 )~ 283 7 Bl ( 57.14%
WSSV PCR 54 )~ Z=E#R3E 8 6l ( 50% WSSV PCR
Bt ) artFTARAIIRESERIBAIER - PCR 5
MEREE&H EHP 18.80% ( 22/117 ) HR% WSSV
17.09% ( 20/117 ) & IHHN 13.68% ( 16/117 )-
DEEBTHRREZE S KERBRARBERMN TR
DZ ANTRFERARRRE 2 ARIMNERARERHEE
fitmIR G HEERIBH - BEBEREZEDIRIEEZMW
BAMTEREESEERATRSE WSSV #H 1T
ZIRBIRES AR - 55 thEE MR B Wm Bl K M B = 4R
ROEEILE - EE R ESEET AR RRS
UEARREFEETRBACAZERBERERER
MULEBERBREEEEZERM N BENEALE
g -

BEEEERREBIIZWSSV QPCR:EE %l
BB - EREREZAIEER
KIFREE WSSV ESHKE - £ EE - HEIEE
mEoFRllERAFSREEESARUKR I - H
B 13 #ixiEsEE  SHiEsERWAIEIAEME
RHR2ER  REEETEERE 121 X 10° &
2.1 X 10° copies/pL 2/ - MEBEREFEZIIZ WSSV
QPCR @Bl ~ &8 DNA ERNSLERNE 4 ;
annealing ‘BRESEEHRMERAEAERUERS FiR - 44
SR&E DNA ERNESR 1 uL ; &=ES annealing &
E% 60°C ; MATERIIZ WSSV QPCR & IR E T
fh4ERWE 1 FiR%s 39.77+1.95 copies/pL -

wEEELeHBRER
MR RA TiEERERE WSSV ZERE IR
BUFZRIBLI R - NARAREE S AEER PRED
MEABNENRETREILEREERNE 2
(A~C)F7R - ATREREEST R WSSV Z B AR
iR NEARIESHRERTBIERE - B - PBZE
AEARA D BNEY - rAERBIRATRE - FTERER - AR
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FREAMRBBENDEAHES YR AR ZE T

FRERFHBNRESBAMZIEXRSR - B&ZARE
BEHK - UMRBERBEHECZIEMEEIRELIR -
RE(CEREBERERE LR REERELIRMUEN
MOAREABRREGLIR ; MBRERIKRRR
FABERLR - UREReZEBERNEWRERS
#1:40 ETRBURNEMNRIUE - BREBAFT
BT AT ST AT 2 25 WSSV VP28 IgY #REEH E
SRERAESRIETIR E2Z WSSV MREREREE
aEt

IBRMFRSEEEATRFREBBR TR
SEXZEIUS

RIRLUESH A X RREHF AL WSSV &
BEHRRERTHUWE 3 RKE 4 P~ - &R%
18 BUESTA LA TRS WSSV 2~ LDsp & 1X 10°
copies - LTso %4 3 X ( 72hrs ) ; BURBEA A LR
WSSV =~ LDs, & 1X 10° copies : LTso & 5 X
( 120hrs )-

S

KW RAERFERE L OIE KEEYERIRERFM
R EKEREROLBEAHZ PCR & QPCR
WwER7 A E—SHEBCERENEER - MBI PRE
BMARBEMREEBRES L - WHEHRELES AR
ABEAIBEEE L BEMRBRISHRZ WSSV EF - T
E—TRINBEU AR R EMmEATRRED
AN E AR B R AE T 2 LDso K LT s DI fHARZR =TS
MREH ( WAFRREIH AN 27 WSSV VP28
IgY 58 ) REVAEE - WSSV WEmBRIZER
BZHIE -

NARRMNEREE—MNES B2 HES
RIB R RB(ERReEERRE - METRAMESAE
HPEEREBENRNEE - MY MARARIREN
KEE - ARTIHRBRRAREBENNE - KRR
RAPERRR ZNPREOMERSE VP28 IIEN
FRRLINEENT WSSV SiaEERE)E R A TR
RiRERERPEMBRENHEANUE - B
wEIINENEEERERBETEN - BRItnEE
BARRE—TBARRMRE RS WSSV 25 %

@Rl WSSV R Z R AL BRI I BEtE - 1 B AT 4]
PRBERZNPREBMBRBINENENEIE
BIE - RRFAFRERNRANENER - BHRKY
EAEREE -

BATiE Y WSSV BEUZ MRVATARtR o] LIZ T
FAZRIBIERR S - $EARSTAIAT T AT AR AU IR k& A0
PRIE BT TUIBIE WSSV 8% - BERE S TRAZERE
AREREB D BERZ2E 2B [7] - £¥YIEES A
BIBEMINZ WSSV mHE RS T - AFFFRRIA I
BIRFREMENTE  BERFESERBLEES
ZZEBH  RARENRSHNNTER - mEE
BIEAEMS - EMBEARBS WSSV BigH - L
HBERSE D FRTRB RESBFE-IMHR
A -
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&1 FHFEIRESR PCR & QPCRIRERFTEMS|F - ]t - PCR EMIR/NRITANRE

o H] =
EiRaE ik 5|F AN A REE
j (bp)
SE e 146F2 : 5'-GTA-ACT-GCC-CCT-TCC-ATC-TCC-A-3' OIE*
(WSSV) PCR 146R2 : 5"-TAC-GGC-AGC-TGC-TGC-ACC-TTG-T-3' 91 chapter228.
s ; 77012F : 5'-ATC-GGT-GCA-CTA-CTC-GGA-3'
BRME T RS PCR ‘ , 356
PNt 77353R : 5'-TCG-TAC-TGG-CTG-TTC-ATC-3 OIE*
AR IVIER S 309F : 5'-TCC-AAC-ACT-TAG-TCA-AAA-CCA-A-3' chapter 2.2.4.
(IHHNV') PCR 300R : 5-TGT-CTG-CTA-CGA-TGA-TTA-TTC-A-3' 309
BHIE R RS 9992F : 5'-AAG-TAG-ACA-GCC-GCG-CTT-3' OIE*
(TSV) RT-PCR 9195R : 5-TCA-ATG-AGA-GCT-TGG-TCC-3" 21 chapter227.
=iEERS 1B 10F : 5'-CCG-CTA-ATT-TCA-AAA-ACT-ACG-3' OlE*
YHDV-1 RT-PCR " 144R : 5 AAG-GTG-TTA-TGT-CGA-GGA-AGT-3" 135 chapter 229,
( -1) ’ Protocol 1
4587F : 5'-CGA-CGC-TGC-TAA-CCA-TAC-AA-3'
ML PRI Nested  4914R : 5'-ACT-CGG-CTG-TTC-GAT-CAA-GT-3' 328 OIE*
w3 (IMNV) RT-PCR  4725NF : 5-GGC-ACA-TGC-TCA-GAG-ACA-3' chapter 2.2.5.
4863NR : 5'-AGC-GCT-GAG-TCC-AGT-CTT-G-3' 139
15 BF 4 T PR R 3 NHPF2 : 5'-CGT-TGG-AGG-TTC-GTC-CTT-CAG-T-3' OIE*
(NHP) PCR NHPR2 : 5-GCC-ATG-AGG-ACC-TGA-CAT-CAT-C-3 379 chapter223.
2= 4k [T R i 122 B Ui VpPirvpB-392F : 5'-TGA-TGA-AGT-GAT-GGG-TGC-TC-3' OIE*
( AHPND ) PCR  oPirvpB-392R : 5-TGT-AAG-CGC-CGT-TTA-ACT-CA-3' 392 (hapter22.1.
HIREREE 6581 : 5'-TGT-AGC-AGC-AGA-GAA-GAG-3' OIE*
(BP) PCR* 6582 5'-CAC-TAA-GCC-TAT-CTC-CAG-3 644 hapter2211.
K.FJ. Tang et al.
EHP-510F : 5'-GCC-TGA-GAG-ATG-GCT-CCC-ACG-T-3' | Jourt”"z)' OI
PCR EHP-510R : 5-GCG-TAC-TAT-CCC-CAG-AGC-CCG-A-3' 510 a0,
R AT BRAR U 1B 37-41, 2015
z (EHP) EHP SWP 1F : 5'-TTG-CAG-AGT-GTT-GTT-AAG-GGT-TT-3' c14 Jaroenlak etal,
Nested  EHP SWP 1R : 5'-CAC-GAT-GTG-TCT-TTG-CAA-TTT-TC-3' PLOS ONE 11:
PCR EHP SWP 2F : 5'-TTG-GCG-GCA-CAA-TTC-TCA-AAC-A-3' journal.pone.
EHP SWP 2R :5'-GCT-GTT-TGT-CTC-CAA-CTG-TAT-TTG-A-3' 148 0166320, 2016
CMNV-7F1 : 5'-AAA-TAC-GGC-GAT-GAC-G-3' 15 Zhang etal,
MILE A ES Nested CMNV-7R1 : 5'-ACG-AAG-TGC-CCA-CAG-AC-3' J. Gen.Virol 95:
(CMNV) RT-PCR  CMNV-7F2 : 5'-CAC-AAC-CGA-GTC-AAA-CC-3' 2700-2709,
CMNV-7R2 : 5'-GCG-TAA-ACA-GCG-AAG-G-3' 165 2014
SHIV-F1 : 5'-GGG-CGG-GAG-ATG-GTG-TTA-GAT-3' ‘ ‘
WIB MBI EE  Nested  SHIV-RL : 5'-TCG-TTT-CGG-TAC-GAA-GAT-GTA-3' 457 L'ansgh?{'“ ita"
— - ciRep 7:
(SHIV) RT-PCR  SHIV-F2 : 5'-CGG-GAA-ACG-ATT-CGT-ATT-GGG-3 - 11834, 2017
SHIV-R2 : 5'-TTG-CTT-GAT-CGG-CAT-CCT-TGA-3'
Forward : 5'- TGG-TCC-CGT-CCT-CAT-CTC-AG -3' SV Durand &
BEEEE Real-time Reverse : 5'- GCT-GCC-TTG-CCG-GAA-ATT-A -3' DV Lightner,
(WSSV) pCR  Probe: [FAMJAGC-CAT-GAA-GAA-TGC-CGT-CTA-TCA-CAC- 69 J Fish Dis 25:

A [BHQ1]

381-389, 2002

*Manual of diagnostic tests for aquatic of office international des epizooties ( OIE )
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PR EAERERA AT 2R
= 2~ WBKEFDE WSSV &5 R A RN ERAIBIREE R BIEERD FIRRER
FiRiEsE
WSSV  IHHN TSV  YHDV-1 IMMNV NHP AHPND BP EHP CMNV SHIV
BN
E/\%;SKSE\I—; }?'?1?4( 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
e wy om o en O on D o) on o) o
/ =
2 ==k e 35.71% 0% 0% 0% 0% 0% 0% 0% 42.86% 0% 0%
REEE ol 01 014 019 044 044 (014 O14) (614 014 (014
RSB 2.56% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
PRI (1/39) (0/39) (0/39) (0/39) (0/39) (0/39) (0/39) (0/39) (0/39) (0/39) (0/39)
IK S8 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
RRAR (0/11) (0/11) (0/11) (0/11) (0/11) (0/11) (0/11) (0/11) (0/11) (0/11) (0/11)
=1 13.51% 43.24% 0% 0% 0% 0% 0% 0% 43.24% 0% 0%
X (5/37) (16/37) (0/37) (0/37) (0/37) (0/37) (0/37) 0/37) (16/37) (0/37) (0/37)
B 57.14% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
@n  ©m  ©mn  ©7n o1 ©n o) ©n)  ©On o7 O
=EE 50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
= @8 ©/8 ©8 08 ©O8 ©8) 08 O (08 ©O8 O
Bt 17.09% 13.68% 0% 0% 0% 0% 0% 0% 18.80% 0% 0%
ik (20/117) (16/117) (0/117) (0/117) (O/117) (O/117) (0/117) (0/117) (22/117) (0/117) (0/117)

&3 WSSVESHRER  BEEEERETEERD FIRAGR

QPCR Iz

=4 ESE Pty

BEERE WSSV IMNV IHHN TSV YHDV-1 NHP AHPND EHP CMNV SHIV i

(mL) (copies/uL)
JKELEF WSSV [MitkikTES 3 + - - - - - - - 1.5 X 10°
B KHFESE i 6
1B MR Lo+ - - - - - L21x10
KBS E i Ea 6
BAMBER B 10 * - . . il . . - 15X10
K FIES S = H 12 IE A 6
RABRS R B 660  + - . . - . . - 4laX10
HRFEA—EERLEB®R 78 + - - - - - - - 1.11X 10°
SREA RSREBSR 35 + ; § - - § § - 1.5X 107
BB S — iR ¥
B M Lo+ - - - - - 21X10
BEIREA s —HhiEs 6
BEEE AR LR 50+ - - - - - 43X10
BEBREA—ESRLEBR 23 + - - - - - - - 3.5 X 10’
HIRFEA _EERES®R 116 + - - - - - - - 2.1X10°
HIBEA S —HtiRiEe 6
Xmllﬂ:/{i 1 + ) B B ) B B B 146X 10
BIBREA S — i iEe 6
BEEE AR R 160+ - - - - - 67X10
AEEA_S_iEES |, ] ) ) ] ) i i 4.8 X 10°

BAMESRLEBR
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x4 WSSV BIREERGHHEHENRE (QPCR ) DNA #EiRENE MR ARG A

52 DNA Template £: 0.5puL Template £:1 L Template £: 2 pL
HBE 10X =2 =8 =B
we Cat® (copies/uL) AR Cafd (copies/ul) HiR Cafd (copies/ul) AR

10" 17.25 3.85E+06 + 8.70 2.31E+09 + 15.60 1.54E+07 +
107 2331 3.85E+04 + 1211 2.31E+08 + 22.04 1.54E+05 +
10 29.35 3.85E+02 + 15.13 2.31E+07 + 2858 1.54E+03 +
10 3591 3.85E+00 + 19.14 2.31E+06 + 34.88 1.54E+01 +
10° N/A 3.85E-01 22.49 2.31E+05 + 38.42 1.54E+00
10°® 25.69 2.31E+04 +
107 2931 2.31E+03 +
10°® 32.29 2.31E+02 +
10° 35.71 2.31E+01 +
10" N/A 2.31E+00
0™
10"
Blank N/A N/A N/A N/A N/A N/A
NTC N/A N/A N/A N/A N/A N/A
Negative N/A N/A N/A N/A N/A N/A

&5 WSSV BIREERGHHEHRE (QPCR) annealing & R4 A4S

& annealing J2E Z End RFU &

Bie Bhe

55°C 56°C 57°C 58°C 59°C 60°C 61°C 62°C
DNA DNA

R?=0999, R?*=0999, R*=0999, R*=0999, R?=0999, R?*=0997, R*=0999, R?=0999,
E=972%  E=985%  E=97.9%  E=1048% E=1036% E=1037% E=1066%  E=1105%
®EF  (copies/bl) gjope--3392, Slope=-3358, Slope=-3.373, Slope=-3212, Slope=-3.238, Slope=-3.235, Slope=-3.174, Slope=-3.094,
y-int=40692 y-int=40.954 y-int=40337 y-int=38.851 y-int=38966 y-int=38.197 y-int=38218 y-int=37.384

EE10X TEE

103 7.74 10° 2953 3078 3113 3118 3086 2470 2487 2181
10° 7.74 10 2833 3022 2803 2633 2661 2412 2307 1870
107 7.74 10° 2187 2296 2231 2109 1980 1753 1647 1402
10° 7.74 719 761 862 940 802 1000 784 763

10 7.74 107 335 213 96.5 249 311 216 -0.0462 36.6




FREAMRBBENDEAHES YR AR ZE T

WSSV-qPCR & 8 #:4% (ABI Step One Plus)
BRAIR Template: IpnL  OIE gPCR prime Qubit BR (ng/uL) : 136
R2 = 0.995, E = 82.279%, Slope = 3.835, y-int = 45.754
. # B3 [ 3.886+10 | 3.88E+09 [ 3.88E+08 | 3.88E+07 | 3.88E+06 | 3.88E+05 | 3.88E+04 [ 3.88E+03 [ 38800 | 3880 [ 388 [ 039
Cr | 546 | 9st | 1293 | 1692 | 1891 [ 2392 | 277 | 3206 [ 3294 | 3446 [Undetermined[Undetermined
WSSV-qPCR £ 5 #4% (ABI Step One Plus)
BRRAIE Template: 1pL  OIE qPCR prime Qubit BR (ng/pL) : 144
R2 = 0.997, E = 78.0462%, Slope = 3.991, y-int = 45.213
) #A% | 411110 | 4.11E+09 | 4.11E+08 | 4.11E+07 | 4.11E+06 | 4.11E+05 | 4.11E+04 | 411E+03 | 41100 | 4110 | 411 | o041
Cr |Undetermined| 702 | 1150 | 1487 | 1743 [ 2244 | 2693 | 3165 | 3465 | 3876 [Undetermined|[Undetermined
WSSV-qPCR & 5 #4% (ABI Step One Plus)
BRAIR Template: IpuL  OIE gPCR prime Qubit BR (ng/uL) : 138
R2 = 0.994, E = 77.123%, Slope = 4.028, y-int = 46.026
; # A% [ 3.94E+10 [ 3.94E+09 | 3.94E+08 | 3.94E+07 | 3.94E+06 [ 3.94E+05 | 3.94E+04 [ 3.94E+03 | 39400 [ 3940 [ 394 [ 039
Cr  [Undetermined| 748 [ 1162 [ 1539 | 1832 | 2380 | 2750 [ 3202 [ 3702 | 3824 [Undetermined [Undetermined
HABMAHE Crfast ¥
i |[MARERE e [ARERE
e 38.8 e 34.46
41.1 e 38.76
EES 39.4 K3 38.24
M 39.77 Tt 37.15
1x SDfi 097 SDf& 1.92
2x SDfi 1.95 2x SDf& 3.83

1~ AW WSSV QPCR ERIMBPREAIGAR  Fri#1r 2 WSSV QPCR IR PRIE L AR e 2=/ P
4% 39.77+1.95 copies/pL -

(A) (B) (C)
2 DIRRBEBAATIEEIES R WSSV ZERBBFIRIEZREBIA - MAAMERBZMAEER
BRERmRSE VP28 INENERETRE(EEREBERNE (A) ~ (C) FilR -
(A) ANIREPEES WSSV 2 BB IRIRENAEA - HE L& - 5itEFrfa 0] B IEa 2 A &lHE
(B) MAXRFERBIAMEENPREQRHRRSEINENE (40X HE ) ETRELEREER

fole

oK

I

AIEAFTIE O] R AECABKEMZRUER WSSV HENRUEBMNE -
(C) BEABRMURFREMIAARMREEZNPREOMBRS VP28 INEMNEE (40X W )
ETRELBERARERBACREZRLR -

39
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GBI H T RAATEBWSSVR R B BREFEH

4 B B & B B B Y
3 F = o WSSVE R
(Copies number)
4t 1X108
# % =4 T 1X10°
}g2 - b o o ° %z 0 1%104
§ #wgdg t 1X10°
EF @ 1X10?
Fove T 1X10
1t Zemrl
0 @ 0
0 1 2 3 4 5 6 7
LHERE
——fof —e=fof —-FIzi -ful —e=FRf —e=Fxi —e=fil —e=EAREHER

3 BRLUEFSHARNATLERE WSSV it B HEFTIREFTE -
LDso % 1x 10* copies - LTsg &3 X (72 hrs)-

- ~ ~ hy - A= .
B LE B T AATEBWSSVRE B Al ER T H]
8 ot - & B Py & Py
7 -
6 r WSSViZit Bl F
(Copies number/uL)
TS : # —4g 1 1X10W0
:§4 I % 48 1 1X10°
{% #2481 1X108
#y | Fegdg 1 1X107
% A dE T 1X106
2 | ovdE AR08
# 4o fg 1 1X10°
1 -
0
0 1 2 3 4 5 6 7
LHERE
=o= —4a =0 T da H=m Evgdan
——F h ———f M —_— i —— R R Y BR

4 - BIRPURRAATIERE WSSV Sl HRTIRETEE -
LDso % 1x10° copies - LTsp & 5K (120 hrs )
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Establishment of a crustacean white spot syndrome virus
detection method and animal infection model

YP Lu*, HY Shen, YH Shih, AP Hsu, TH Chun, C Tu
Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract White spot syndrome virus (WSSV) is one of the most important crustaceans viral
diseases negatively affecting the aquaculture industry in Taiwan. Methods for the establishment of
WSSV-free crustaceans in aquaculture is currently a growing industry demand. Addition of antiviral
agents to shrimp feed is one of the developed methods, but it requires the establishment of an
appropriate animal model for the evaluation of efficacy. In this study, PCR and Real-time PCR were
used to establish a qualitative and to quantitative method for WSSV nucleic acid detection in
crustaceans specimens. An immunocytochemistry technique was also established as a method for
detecting viral distribution within tissues. To institute an animal model of WSSV infection, white
shrimp were artificially inoculated with seed virus via injection and soaking. This method can also
be employed to produce seed virus, while the animal infection model can be used for the design of
white shrimp challenge experiments and to evaluate the effectiveness of various antiviral agents. We
were thus able to produce seed virus successfully and stably in high concentrations without other
contaminating pathogens, while establishing an animal infection model for white shrimp by
injection and soaking routes along with confirmed LDsy and LTso values. The results of the
immunochemical staining experiments show that the previously developed anti-wssv egg yolk
antibody has specific immunological binding activity to the wssv antigen in the infected shrimp
tissues. This antibody can be further evaluated for its effectiveness in conferring immunity to
shrimp against WSSV and can also be used to develop rapid detection reagents for WSSV antigens.

Keywords: white spot syndrome virus, polymerase chain reaction, real-time polymerase chain
reaction, immunohistochemistry.
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