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mMinTaaialinianias (vellow head virus, YHV) riiaunud vilasldlululaa
uesUauALEA V3-28 Sadumizsaduvaslisiuiiuasfilsznoradliieuwin 135 kD wudavse
N colloidal gold ua"ﬂﬁ'luudugwﬁ'uua:ﬁﬂmﬂsznauﬁwmﬁwmtmu nitrocellulose membrane i)
rabbit anti YHV antibody uaz goat anti mouse IgG antibody @39 9agiudamudidy Sndw
wilawo3 nitrocellulose membrane ﬁLm'ugm*ﬁmﬁa'l-ﬁ'gm‘ﬁ’um‘mzmn-?'immnudugwﬁ'ud’mu-snuﬂ:
dandszneuluasiwanadniisazaanlunisfivinuacly milimldlasgaasazanoiliieda
fmitlosiunsuiidrvanden muﬂ’augmﬁamﬁoﬁﬁmmmsw nRununawnsaldlugtaIuuusin
aaduawnuazddonlimsszaisinaniu nitrocellulose membrane'lﬂé’audugwﬁ'uﬁnﬁ‘mwﬁa t
UTINgRUILA 2 UnvLUWIILNAEaY (T) UAZLOUATUNY (C) usaidIndeimideds YHY 3%
ﬁmmm‘l’ﬁ'ﬂnﬂGT':azi'mmmﬁ'aL?}aq"a'lv'ﬂﬂummae‘hazha‘lumsa:muﬂﬂnﬂm’ﬁm‘mu‘lﬁua:ﬂ51
wwizgmihlanesou 1daTaaspudatsiousazdale ua:‘l-ﬁ‘lunwﬁ'mﬁanr‘;‘oﬁﬁﬂt%atﬁmﬁu
uszfubunsmsaaia YHY Tofvadiinsi Teud anwdg azaan madlumsenslasligedts
wissfela 9 sansormlalesinsasnaialule
FwNWITIALatuMIusn cONA uaznTLaseanvadlysausmdanues i faiamaes

weltiislpmilumswanTadusa YHY dmiuriupiiduiuluns inlaouaniv gp116ATM
Tag3% PCR wudnlday DNA enpuwafidaants udmsuaaseanvasiiniilagly pQE30
expression vector T £. coli wuiifialsitszauaadnss luvocfimsuonin gp116(N73) (u‘%nmﬁ
wlasimiludraunsenciilu 73 @ausnnisdais Ny wasvimsuaaseanlauly pQE30 expression
vector WUTIIMIUAAIDANUSY 6 histidine-tag gp116(N73) 'lmﬁmmﬁga sl sauily
nagauanuiiuindusaida YHY lufanadladaly duiumauoniu gps4ATM Taei® PCR
Ui lduny DNA enuawiafidaIms wakasnnsusaseansasbuiilasls pQE30 expression
vector wuiinsusnsaanaalUidn 6 histidine-tag gp64ATM (56 kD) luszdufidan anu
wenwlunsuaassanvaslusin gpssATM itlanld pMAL-C2, pMAL-P2 uax pGEX-6P-1 vectors
1 £, coli Limrinfimsuassaanvastisfiuitudadnole urzainmsusntu gp6s arsvimiiua
aiudrdunsae:ilu 160 dusnmalss N Safiswfivemininaulngusslidoin gpes
(HPL) lag 3T PCR wurinléiiny DNA anuzwiafidasns winssnnsuaasaanyasbuiilaols



expression vectors Thasy 9 lén pQE30, pMAL-C2, PMAL-P2 uas pGEX-6P-1 lainuiniing
urnsaanvaslysauil

migaewreulinhisfiminenssaudalivlonioy 9 du Tanas multiplex
RT-PCR ELISA MlagWanninafiansanansafianiddn fidu DNA ua: RNA léwsaniulanss
cTAB Mlduszndaina uazldvimsaanuuy primer 2 fl nuTrufiilu conserve sequence w89
dalimhsasia Tavldsonuuy primer mwsum'nsauma'l'nammaaamnmwaauv. ORF 1
b UHR 300 LR tm*rua'h'mmumamnmnmwamu nVP500F-nVPS00R 110 500 LR 19
avemeuivaiuiiium muliplex RT-PCR fipyTunamay as Gmmmﬁ.uwa'[mmn
EUSA Faflumsifiunnls tsendanm werazainifiansiadasgradiuannn

myanIaaTsariieds iz HPY Tanld3 Sandwich ELISA ¥inlnuuunaria HPY
(Hepatopancreatic parvovirus) mnﬁuﬁ'sqmﬁmﬂ‘sﬂﬂﬁ% urografin gradient ultracentrifugation
uaza3791 DNA uaclilsdiuvashiislannaila PCR ua: SDS-PAGE UnngiwuuouTusdundn
1 fia Tua 54 kD ‘ﬂ’a‘l'ﬁf‘imL’:T"l‘lﬂ‘lumém'nﬁaNaﬂTnTuTﬂauaﬂuauﬁuaﬁ fiaBanuouduaani
Arwduwzaa i HPV Tanmaiia dot blot, Western blot Waz immunohistochemistry &13Myae@
wenlululaauoausudvefld 4 Taaw Fausudiveding 4 manInsuruTUsEwmsnIIe 54 kD uas
SufuanRorvadsaafiaaolais HPV L3110 basophilic intranuctear inclusion bodies Tums
AT subclass U8 mouse immunoglobulin ﬁﬂi“’lﬂﬂﬂtﬂami’m 9 983 hybridoma wuiilu
19Gz 1M7% 2 lnaw uaz IgG, $1mam 2 Tnau lasfl subclass gG,, munsasurulysinvaslafale
@ni1 subclass IgG, d’a'fuﬁqﬁﬂu'[ufﬂauaauauﬁuaﬁmmﬁ‘lxﬂﬂunﬂﬁmmtﬂumaﬂﬂaauﬁ"l'&'
MANMTVDI immunoassay fia Sandwich ELISA uazialdvinsleaubwuaslusainlasestiauns
HPV WRalWivSn mnnifiswadmiumimialululnanosuenguad
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Anudan ﬁmmaaﬂmmﬁ:ﬁ'lmﬁﬁ'mtazm'mummanmsﬁtﬁma‘fm

ammummmﬂamnanmm Penaeus monodon Lﬂum'nwnmﬂu'lﬂaﬂs‘-mﬁ'lnuﬂa.
waowiudmn  uelus: u*waauuﬂmmmmﬂL’nahﬂ'l'nﬁmmaaa (vellow head virus : YHV)
uazlanla3aiaunsnnan (white spot syndrome virus - wssv) Fuilulsnfadefoussldnalinae
ANUFEIMEMIATsgitadwin  laswuinlull o.6.1995 uaHdaNIINsztneing aaseendl
f1.7.1994 fiat)szanos 30,000 1 g pAaLluyadinsdisanizanm 9,600 Srunn (Flegel et al.,
1997) uanmnummmummmmL'zsa"hsaauc] wumnmmmm‘lmm monodon baculovirus
(MBV) Uz hepatopancreatic parvo-like virus (HPV) ma‘l‘nammumum:‘lum‘lmnommaﬁmuﬁ’u
fi uﬂnmmﬂummmna'lmnﬂmnﬁmmu‘[ﬂm uasisuaszunswlaldvue  daneltiAanrudy
mmmLﬁmﬁn%mumummamunu (Fegan et al. 1991; Flegel et al., 1992)

ﬂwuummnﬂmmm'sm@kﬂ'hm‘[ﬂumssnmm‘lumﬁnmmu MIaaMIg&uan
lsndagala3s Mlaomstlastunisaade I(ﬂﬂﬂ‘lﬁ'ﬂﬂ%’luﬂﬂﬂﬂﬂLﬂE]ﬂWEILL&lWHﬁLLa..ﬂd')UE}EmYI
ﬂaaﬂmanaum"lﬂmm'luw'ﬁu USATIIROUMIBMTAIEWININTSLaE mwmumummﬂmamq
9 lasmsasranenFinswandioda (histopathology) uazA1Iga M TaslsA (symtomatic
diagnosis) ﬂaamﬂuUﬂmn:muﬂ'zwrﬁmmmmuwmw (Lightner and Redman, 1998) lagyialy
u.mmmmm'mwumanmmmmmﬂaﬂiﬂmun ua~mumamm1I1mm'.ﬁmnau'luﬁn'mmumu
l.uawm'lu'lmumsmusnm‘lunmnaumma-nnmaa anmmmwaﬂsﬂunummimmnummﬂ
Lmaummmuwmﬂﬂﬂﬂ‘mammaumﬂ Fadudymiviildmsiensiaimanit i waaiuihin
\Hofa

m7itedy wssv lalinmmiauineafia PCR ugs in sity hybridization (RalFlun3fiedy
mmm‘naamanﬂamnm‘lumnmm (Chang et al., 1996 ; Lo et al,, 1997) Ms@szna Penaeus
THAAN 9 (Chou et al., 1995 ; Lo et al., 1996) uazdainguaisanBoudy g forefuwimsunslsa
wssv e Yuasrianing 9 (Kanchanaphum et al., 1998 : Supamattaya et al., 1998) luvinuos
1@ mnu‘lﬂumswmmmﬂuﬂ RT-PCR altlumsifiedamsaaida YR lutanaen (Wongteera-
supaya et al., 1997) B3iEvamasiiuizfiganula m‘lummﬂﬂmmimma'hm NI TETE TS
$alwdadosiiedudatenamenn tuaomnm'l'nﬁnn'lun'rm'swmamammaumumua.mf
m:mﬂaahwaaﬂgummma,ummnsnumwmmmmww.ma

&MILNTYaY HPV uas MBY mwmuunanmu‘lmﬂﬁ'ﬂﬂumsmvmi{mﬁamu
nELIUMIdanFananing (histopathology) uasfnisWwaminafianis PCR waltlumsasaams
Gmt'nanmumua'lm.mma’lmi (Sukhumsirichart et al., 1999 ; Belcher and Young, 1898)

mumﬂmnﬂuﬂmqguqnnmnmtwa‘l'ﬁmw WSSV uaz YHV 1 Tefinsniaueudasy
D WSSV ez YHV (Ramtifednlnslfinafia Western blot (Loh et al., 1998) udasinglsfiany



miltnalaauosuonddimiandfededfinnuladi ueslmnzsulumyifadodagesmom
n  fawdazamanindaudadlddF dot blot (Nadala et al., 2000) waaulyluniseasesaufisdi
agam

anuduTalunmsnialululaausanaufivedive YHV (Sithigorngul et al., 2000) s
v'ia'lna'[ﬂwsﬁuﬁmﬂ’hLﬂuaaﬁﬂiznaumuﬁtﬂutﬂﬁanﬁwm YHV (Nadala et al., 1997) auninly
@729 YHV lalu haemolymp_h LLa:Lﬁ’aLﬁlaGi’N 9 lau3T dot blot, Western blot Waz immunocyto-
chemistry Foifimanilamingdadashlwiafiing neiidaddimlumseramansin
wazalwesitamadilifivgegige  Sedududasiauinaindinsanadialilsldng azan
uazfinnulgede’y

nndmasanudniilumsaialululaauoausudvadisa YRV uaaslwidiuinmadiail
mansndiuldlunsanmude hisldairamaeis wazdlFisligannin Snihazhanldlums
AT MBV Uas HPV 8L tunu

nytvasminaalylulpauaauaufivefds WSSV uss YRV 1ﬂ1ﬁﬁﬁlﬂ%ﬂ1ﬂ‘i§ﬂ1ﬂidﬂ1?i{
Lﬁaﬂ’m‘[mamiﬂﬁummﬁfuaqumnguﬁﬁuqﬁmnsmua:LnﬂTuTaﬂ'T:i'm'leLm“n']%Tlmhaﬂ
2543-2545 %w‘htﬁumﬁﬁ‘nﬁﬂL‘%w,é"fluuwmuua:a:ehLﬁumﬁé'umugiﬁ'u'lﬂ

gmiuuuamamisilaamsaatie 1 Saa nuwamanite Teur mmﬁqgﬁquﬁ‘udal%a'lﬁ'ﬁ
Taomsliadu  snmenunisansdasdulas Withachumnarnkut (unpublished) Gal% YHV i
HAWNIB3eR UV ﬁm'lﬁq'aua:'ﬁ’nm‘lﬁ'ﬁaﬁm%amwﬁa (challenged) wuhr‘jaﬁ'ls':’%’unﬁﬁﬂ YHV
A mmIane$H LV riow ﬁ-‘ﬁ"mmuua:ﬁmﬁaﬂgqn'iwr]”aluﬂajuﬂauquﬁ'l.;ﬂd’%’umsﬁm YHV fiehu
MIALTIF UV (Flege! et al., 1997) G'fafum‘s'lﬁ"':’%*u%uﬁa’mﬂuummmﬁmﬁatﬁuqﬁfj'uﬁ'usim%a
ifwdw 9 lud FmavamwriadulildSannannlunadliusin samlamiBuiiaholisiu
ﬁt'ﬂumuﬂ's:nau'uaa'h%’a‘leﬂuﬁuwm:ﬁmm‘mmuaumﬂmmaanmaﬂﬂsﬁu (expression vector)
Tﬂuﬁmﬁ"nquﬂﬁL’%w‘%aﬁﬁﬁ innfum:sju'lﬁﬁmwﬁm'[ﬂiﬁumshﬁ'lmﬁmmmmﬁmhm‘h‘ﬁﬂu
Tadu  Fauwanenviai ui{a:L"?luﬁ'ls'm'lunﬁﬁfwﬁﬂ%uoiamumm'[ﬂiﬁmﬂﬁanﬁwm YRV Zailu
1’.\%’ﬂﬁﬁﬂlﬁtﬁﬂkﬂ€m@iaﬁgmmﬁau Walluuwmelunsndaindudahfrriaaudaly

Tﬂuaqﬂ'qﬂ'[ﬂwnwﬁa‘i’uﬁﬂunﬁa%am‘s‘aoﬁa'lumﬁﬁ%d’um'sﬁﬂL%ﬂ‘l’:%’ﬂ‘ﬁﬁm@hq 9 luis
ndlagliinaianseuiinguscpiiduiwing isfierldieTaiotfasnfimanzaulums
srunfalaisluszduen 9 warmansoUiuldmemnuld Subuwuamenilastuuasdamuns
ﬁm"fa'h%’a'lumﬂ‘érmrjaua:ﬁnmq%mmaa'h%’ﬂ Fuumamamitlastumsaadesnuwima
witezfulasimsihisosminanindn i aafpdduiululszmniaads T39:1% YRV daduwlis
finebiifalinmuusaduduundmivldiduumlumindeindusashirsioiu 9 dold
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ludonanen
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4. mmmmsmaﬂmﬂ‘[u‘[aummﬂmumnua~m's{laoﬂummﬂL“ﬂa'hm'lumnmmanau

hvane

wirgamiesinanise g s Taai
wiangwnIals
1. mi'mmuﬁLﬁmm’aaﬁ'ummuaﬁmnmwn:tﬁvﬂaﬁanms‘h L% NIz
2. aUWITIMIAINmImaaiang q i guiiunimnssuusanalulaffrnwuviens
ua:guﬂ’:é’uﬁl 'mmaanummmmnmm udy
3. amuuqﬂmnw'mw'mumsn'uaonunmmuarmrfaqmﬁﬂ VI% UM INENSY
nBAIAEaT A Inoduasuanuadung IINTNTINNRY amdinenduafios uas
uminmasaIuedunsilsa usu
Wit wMatana®
1. ansmmﬁrmﬁmms‘i']
2, umnmnmmaonuwaﬂnmmmnm:muamnmr.an i ﬁmumwamﬂ“umamm-

Inafuet



L 5 A
UHBNITANRHITHHSIHUNIDRABWNITA mmmmaaaqﬂfﬂia A5y

qﬂtﬂ'i'\'l ns

1l 2545

1l 2546

Immunodiagnosis
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Development of Development of Development of Fietd Test and
Immunocdiagnosis Sandwich ELISA Strip Test ; Technology
Kit for YHV for YHV for YHV Transfer
Development of Development of Search for Target Vira!

Protein for Vaccine

for HPV
Kit for HPV for HRYV Development
Pevelopment of Development of
P = == - Field Test and
Multiplex PCR Kit evelopment ot | o Multiplex PCR | == Technology
for YHV, WSSV, Multiplex PCR ELISA
Transfer
MBY and HPV
Isolation & Vaccine
Development of Development of
Expression of YHV Development
Vaccine for YHV CONA library of YHV | = | &%® — P
envelop Protein Test
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1. msimwngansaiiadelialeain-  nsfRungansadtisdelafalemiomaedlufanaifouu

waslufainaralaeliimatia unuad

NN (se.a5.InAna Andnsna)

2. Mavendaiuiie llunistleatiunas  nmsusn cDNA uaznsuanseantasllsiudaunlasnyeq

o lg s o <=4 o ol ot = L4
Aaelafalsaiamdatludanaten la¥alsavamAndlufanansn

(a5.1J5un$ daignsnans)

3. mavanganseaanast lafaluds nsmugansadiadelafalutainananlaeis muttiplex

naenlaglinatinan@aiven RT-PCR ELISA

(HA.AS. TRUTIA 19ABIZNSNE)

4. mafmunlululasussuauiuesua:  nsimuIganisnsasdiiadeleds HPY lufanandnlae 1433

0 4
gansaaieldlunisitadunisfioite

Tafa HPV Wufanandn

sandwich ELISA

(HA.AT.218UY FUNATTNA)
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1. paimngansaiadalesalsadamaeslude

naAMUULLALR

-nIHEA Ascites fluid 1a9lululranaauaundivad
Y3 Y18 Y19 uar V3-2B

-mMsdaaainiaufivaaait colloidal gold

-MIWAIUITANTII strip test

-minagauanawini e anuduwe
maammmﬁﬁwm’i‘fu

2. N1TUEIN cDNA uasnsuassaantasllsaudiu

wasnweslaFalsainwmandludanatan

- wwvashis YHV Taomsdauia
fﬁ']mu'lmj’aqme‘i'\uamﬁ'ﬂ‘lﬁﬁ‘lﬁu‘%qﬂ‘ﬁ

M8 cDNA YanuA89 YHV enveloped
protein UazATINHUIUNAHRATIN cDNA a7g
MAb fisntwnzsia YHV enveloped protein

3. Mmsvaangensaitadelairlufainansinlaeis

multiplex RT-PCR ELISA

[ o = .
-ﬂ"l?WGl!u'i'I.!ﬂﬂT'ﬁ] ﬂaumwﬂgﬂ multiplex RT-
Ad - ] 5 |
PCR ELISA Mfimnindnmizuaslagesiadaloda

FouANqA91Y IFANAMEAE HPV WAz MPV

4. pavimngaRaaatadeleda HPV ludanaten

1ae 1498 sandwich ELISA

-MIHAR Ascites fluid vadlululaanaauondved

-MIHEN rabbit anti-HPV antiserum

-MINRIWIGANTI sandwich ELISA Taols
indirect immunoperoxidase method

-mMaasuaMawingy anul anuduwiz
mao'qmm'mﬁﬁmm'fu
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1. apduanmisanituannaaslasinisive 1
1.1 309 nmsWanngeasviidshislaimissluiinaduuuous
1.2 Jequnssdaailasinisidy
Lﬁaﬁ’@umqﬂm’ﬁ)’iﬁ%d’un'ﬁ%‘mL%‘a"h%'a‘[mﬁ"nmﬁaauummuﬁﬁi'mﬁq wawen
AN wazdmiuldlasnwamnaaty
1.3 wamsdfiumsuedlasansisy
MUNTORAATAA T I TR IR aInilauauR (strip test) Afamuwsiniuacs
anwhiglagldlululaanosuendived va-28 Uszneuriy goat anti-mouse IgG antibody UaE rabbit
anti-YHV antibody 1@€153% aaudh 710N axan NouszinwainesnsalFlumasuile
1.4 Tanamsitufidasduiiuda
\wTamyTol
1.5 % anuduSaveslasams
100 %
1.6 gusIsARIaUWININT M)
eTaa'lfnm‘lumimaaeﬁﬂ'qﬂmmaaunmﬂﬂ%
17 ulsanodls
430,000 un

WNBLe
qﬂua:tﬁum’[uﬂﬂmuaﬂuaugiﬂmaﬂmomﬁ'{fu 1
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2. a-sﬂuam-smmm'mﬂmfmamﬂw2
2.1 1393 Mskon cDNA Lasmsuaassanuasllsandwidanvashislsmiumiedluds
nanean
22 YagUszaduaslasimaivy
1. ilausn cONA fillwswadmiurie envelop protein 183 YHV
2. L‘ﬁ' ANE® envelop protein Wad YHV laols expression system
2.3 wanIeLiumIveIlnIInNTivy
cunsousniufiiurinadusvaduidunsasziilu 73 @usnmatas N
LRZEINTOTINIUEAIaaN L% expression system wui'l'lé'[ﬂsﬁu'lmﬁmmﬁg}«amuwmﬁﬂﬂsﬁuiﬂﬂ
nagauanudvwindusda YHV ‘luﬁaqmﬁ'\ﬂ'a'lﬂ
2.4 Taysm¥ivfidasdniiude
inTisawsaslhiefldlunasausnuinindudeita YHV Tutanandsiaty
26 % aadmiisdlasims
a0 %
2.6 aﬂmiﬂmattmmmnﬂmm
sanTousniuldnatsbu weliensarlEwnisiausasnanifiesiain

Tlsaule
27 spdssanaily
364,000 UM
WUBLAR

gﬂua:t‘é’um‘luﬁua'mo.ﬁ'uaugsrimaﬂmamﬁi‘fu 2
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3. apluanisduiinrupaclasinisive 3
3.1 Gad myvanganIiedy hislufinadlasdt multiplex RT-PCR ELISA
3.2 Taquizasduaslasemsisn
1. tﬁav‘(wm'qﬂm’maau‘l’ﬁﬁﬁ'zummwﬂ Tiimiamdes e HPV ussads
mBV fifianuliuazsuw: Tagd% multiplex RT-PCR ELISA
2. tﬁaﬁﬂ‘qﬂm’maauﬁﬁeuwri"fu'lﬂ'l'ﬁ'ﬂﬂamﬂﬂma.l 1% asraw e lura-wl
WUETH Uaza39gnT3 naupli LﬁaLﬂunﬂsﬁ'ﬂtﬁangnﬁm‘%amnmmiﬁﬂL"Bra'l,ﬁ'a‘l.wm:ﬁrj’aﬂ'q'l,aj
LRAIBIMT uaziemIaTIemmnsuaae et 4 wiia
3.3 wanuaniiumsveslasaninive
‘lé’ﬁ’wuw'gﬂsls':'ﬂaau'lﬁﬂQUﬁ multiplex RT-PCR ELISA wazlessauaqny
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ABSTRACT

Simple yellow head virus (YHV) detection strip test kit was developed
using monoclonal antibody V3-2B (against gp 116 structural protein) colloidal gold
conjugated. The conjugated antibody was placed on the sample absorbing pad at
the end of nitrocellulose membrane strip (3.5 X 60 mm) and rabbit anti YHV
antibody as well as goat anti mouse Ig were streaked across consecutively.
Another absorbing pad was assembly at the opposite end of nitrocellulose strip for
collecting the test solution. The ready to use strip was held in a plastic case for
convenient usage and storage and stored in desiccated plastic bag. About 100 pj
of haemolymph from shrimp was withdrawn into a syringe and mixed with 200 pl
of anti-coagulant, then about 200 ul of the mixture was applied to the sample
receptacle chamber and let the solution flew pass through the nitrocellulose
membrane to the other end. The positive sample will show red purple bands at
the test line (T) and control line (C). Sample of homogenate shrimp tissue can be
used by applying the supernatant instead of haemolymph. The sensitivity of this
method was about 200 times lowers than that of one step RT-PCR. Therefore, it
can be used for primary screening of individua! shrimp and confirmation of the
YHV infection. The beneficial features of this kit are simple and fast and it can be

used by any people without any additional tool or equipment,
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X ¥ &
n'mvn:mm's:uuﬂﬂua:msmmqnmwwm (TRa RUFITITU. 2543; Flegel and Sriurairatana.
P o L e | f » - ol A,
1993) uanenfimafidasadang g 15w o Y uazenilniaa (arthropod) 84 9 fiFadenn

gl Lo - ) ] L4 [ J & [ hd o o
tuw ey 80177&"?\1 maaanauﬂaauanmwa e nazilumsiaanumsszuiae 0\]1‘]781’:1



U7 3 Electron microscope uaaIaNBmzpadlimiumdanaioulay negative staining
a. MWANRIYENBEN scale bar = 150 nm b, MWINRIVENYEA scale bar = 50 nm

{Wongteerasupaya et al., 1995)

- S Cr l‘: - et H‘ .3 -3 A l.ﬂ. [ - J G )
wdadld dmunianifaduefigninnusiisvsdaifenadiunmshiraladaeng 9 93
Wudsduiwnaduwnmamsilesiuda liviriidngrzuunisdeads adwlsianuitms

v .

Taswmaan lils3imsndnga dasen anfefiihug 23873 3T TEWaiwRasnnan

q

.
A (] v

| A € | v gda
WaWusuaswiwui il saagnauud
nisflasriuuazarugunsizuiavasliauniios lutgtunldifsimsaraiieiy
R S T 2 v o . o & < -t .
wawug wiviug uszanisivdau nawkliiaudluniu las3 reverse transcriptase polymerase
i , a. 'Y A& ar v a4 v -
chain reaction (RT-PCR) snlflunsamadumaiugnssuvands hialudsfuilulsawanias
A r-Y-| ; O A n. T L Lo s o “w e w3 Qs
syiimstidundnmaiudiinueswugniarseshialilddhuamnn midamaiiedy
ﬂ“ L ﬁ L4 * = -~ Y- A‘ [l o = =
fuInande it ldulziRunmies 35nsiteztissaiatluniansldrasiliany
g9 (Wongteerasupaya et al., 1997)  flawiin RT-PCR azflunafiafiffogiuldiianld
. L - J o s - -3 [} A <1 & = W - Y
swnTrrslunsenesnis@aalaiaumias  wdilitadnedadasldsvaslfidnis
WWRNTNLATYARINITIANG AUENI0 wazauswgmManaila RT-PCR
1 =t J = L ] 1 L i L J oy o Ay A v
atd  wannnimmlunanvien:imedvdeutugslunsdiiidediiedsdasie
FmN adandaiinnd83tn1e PCR fiendaudagy (Uszanm 800 U msiaa?

] z ] bl 1 o © =1 o o ] L S Gy b
2g13) m'lummmmﬁaam’luuuumﬂaamn'ﬁmwam LNELLER Uﬂﬂu‘a':ﬂ'l'lvlﬂaﬂll{]Uﬂﬂ‘l'ﬂﬂ



. [} > 2 sy L A . et = o 1 s 1 ﬁ' a A X &
asmnnusiastaal franaliitmfiuandraiu uazAmIguaiagwisihine it
' - w -t o v o ° v a “ F o v a -
wana 1wl mindusnmsasefdensinu mam'lmnﬂmmﬁuﬁumunupﬂ'nmmﬂﬂ
ua~mna‘lusﬂﬁmm‘smﬂmm‘lunu‘lﬂlummﬁmmaﬂﬂmﬁmm U mmmmaomm‘lw
tnafia RT-PCR fiTad1naludunisle

WIVITaTI9an 9 8ty MIaTIANITwiauasw BN53INe (histopathology)
ua:mmna’[aummmmwaahﬂ (symptomatic diagnosis) ﬁ@i’aamﬁuma’miﬁﬁﬂﬂm-‘ﬁm
muiiaw (Lightner and Redman, 1998) Iﬂum‘lﬂummammmmﬂﬂwnau‘luﬁmw
mumumaomn'lu‘lﬂmm‘smusnmammnmaaua*ymms‘umkﬂunazua'm'mnuwmnn
n']mm'nal.mﬂmuauﬂ'm ﬂmumsmnmmﬂvummﬁmmunﬂ.'lu’lmanmmana’lumo
‘s.mmﬂmmmma"hm YHV

o 3 ‘ﬂ'ﬁmum'lﬁ'i'mumuﬁommﬁﬂwﬁ'[ﬂauaauauﬁ‘i%’mﬁa'l.'ﬁ‘lumﬁﬁﬁ]dfu
mydadela3® YHY uaz wesv (Loh et al., 1997) lae3% Western blot  atialsfianunisle
Indleauasuauddsnienifesuiianyldua=as Western biot Alawanzauluns
Siaanaegiwiuenn

aswlsfiawn aedimunmnlsuamuiiiolumandalululasueanauduad
da YRV (Sithigomgul et al., 2000) FeluTulasuaauouivedfilanmarudunesalilsan
gmliznauwas YHY ﬁﬁﬁmﬁnhmqﬂﬂs:mm 116 kD Temainihasfiusnvaslnale
Iﬂsﬁuﬁtﬂmﬂﬁanﬁ'n (envelope) 989 YHV (Nadala et al., 1997) lululasussuonduadils
anudnace a'[ﬂ‘ssmmaa YHV 713lugn221nd (native form) LLﬂ°1uﬁn'l'J~ﬂﬂﬂﬂ'l1.1ﬁLﬂﬂ
8N W (denatured form) wam'lLtauﬂuamﬁ‘lumﬂgmmmamamamnmﬂnmm'lu‘lmuL'na
YHV

uanmnﬁﬂm::f:ﬁ'nﬁ'ammmnﬁw‘[u‘[ﬂnauaauauﬁuaﬁﬁi‘htmzda‘iﬂsﬁuﬁLﬂv.
Tasagiawes YHV 1@ gp116, gp64 Uas gp20 kD (Hutdute (Sithigorngul et al., 2002)
'[muTu[uTﬂﬂuanuauﬂuaﬂﬂ‘lﬂmmmr’hﬂgmu'ml.ww.m~s1maTﬂ‘munuﬁ'munTumna
gp116, gp64 uar gp22 kD m'lwsﬂ-ﬂm native form Us:3LMUBY denatured form  URzUAUAVE-
ﬂmmummm‘l'ﬁ‘lumsm'mmmmﬂma YHV 183 dot-blot Uaz immunohistochemistry 1¢f

nslilululasuasuandvedlasansdmiumsitetonsaaie YHV sansari
Tedmme3Fleiun immunohistochemistry, dot blot us: Westem blot usluudsz3lidadiauan
fdnufe

-Immunohistochemistry lﬂu‘m‘nuﬂ’]'ulil"lLW']:.'I.LR“ﬂ‘TI&ﬂ'JﬂJU"Iﬂ musaliifiedn
iitatfiauas haemocyte ﬂmnmﬂﬂmmwmmnuaufﬂ unmm’luuaﬂammmaﬂm

ol A o l“l‘d;v

(Sithigorngul et al., 2000) ualivasnafiiThdasiludasdfiRms medasrdunszuan



= A A v . A & [V - -
maaIouieiliolasld parafiin section GaAuIEININGY 3 T FuURoduTsuuazanail
an ligzaanlunidifidesiiedpdatnadminenn wazmIaTIgdIIndasvanTInieas
& o = - - A’ [
A779g31N section YN 9 MAINATIG WRILTIMLAY 9 Timsdedaiivasaneasaal
WU
& odd « o v - a wa ‘o
-Dot blot tiwiENszaInuazIa T ldhouandos fiants iwmelidn
- L A = o v r-\ [
dudasltieTaliadudon munRannnoauwnzaslulangsglasussiunizuam
c'.« -} .:f.: " ; A
N384 indirect immunoperoxidase method Uszanm 6 Talue  usiithianutidondredrls
Vet dad v o & Yo A 1aan : va . -
ld@nydafsdaonn  uszwensniidofilfitanreliifia background staining ilassn
nITuraInandvadnuasilsznauds 9 mulwdaauwuvlisuwi: vldiAeanuduawnsa
A a A’ L™ = o *~ 1 o e'
naamalTinalasfarinlianuudugida
-Western blot 1Ju3Tad"a1Y dot blot wavinisusnlusiuvaslFaraundaFesinm
ATZUIUNTVDY indirect immunoperoxidase method J9dadtiuIa lunsuanlysiiuuazthe
Q L4 A' A’ [ o [] W u' [
Iﬂsﬁuamum:mw"lu‘[mmag'[aam'lm"lm‘nmtwamu ANUUNENEEI udanwtidindigu
fuuszaaarhluiaal s nisiiau
A [ [~ as v Y. b Jd
midanslularamsfdaniduniswandinseradfieasidenuly Tasms
Huauduadidumzdalain afsuazsimnhislunauuas ELISA plate ufrderhunsznm
NN7284 indirect immunoperoxidase method g mivaTiaray larldmunsolddrannlu
L T vq & a X odoawe d
maanesauliinann lauazildninsanalizludasviaiiafaile deanallums
- & g, ] d - :v s d.. :
anrelndtfisanuds RT-PCR (lwenauazane 2546) wdiitasandtiienslfietasflonansiu
v . ) 4 & ~ '
1¢uri 8 channel micropipette L&z ELISA reader WAZN1TATI2 IMUERLATIRNNNTOATIVARBEND
[ X L od ] 1 fd z = xf J o L - Ay
le@dmanann (80-88 ¢aatin) dia plate AIERITN IR TR iTamInzdm LY luwasd fidnms
“ P & X = o " v A ° - .
fmiunmsanmasiiesiunisiauede Wle lainadmn fmiLinEanIUAzYAaan <
o e z A o L A L 1 [ 8
ANMBNLTAATIIMIAIN TN TannuRR e uiuas I iumIaefiasdaarinin

av A 4 Y
lnE LAz IdaNg1199
“ ° - Y 1 -
Wongteerasupaya et al. (1997) lawaun RT-PCR & miuaionmsiaiga YHV Turda
Nae" Penaeus monodon lauld primer 1w1@ 135 bp emansaldaselisSnmtasun
32704 0.01 pg 18I YHV-RNA  uazamanubiialwdoadmatnniadiseanaan
- P ' <
wiandefifiairaatud 6-12 T2l
-] - " q A‘ &
Loh et al. (1997) uaz Nadala et al. (1997) ldnEauaud@ivdaia YHV uasld
- J’ b [] r Y-85
Western blot lun1sesranmsaaiia YHV 'luqo Penaeus vanamei WUIWaUASIUE 5D
o '™ )
arrwulusduiiiuasdsznavualderwna 170, 135, 67 uas 22 kDa  wazgwTols
- F e — [ [y [ = - & N L3 &
m’mmiﬂﬂma‘hst«mmmnqﬂﬂmmma‘hmmLm 48 wlustwll



Poulos et al. (1999) lanAalululrausauandivedus:Inalnanaauausivedss
Taura syndrome virus (TSV) Wazsu1301535 dot blot ua: Western blot lunisasiaw s
b “lﬂ A" L [l o L I‘ J J e ol .
91N haemolymph vaansidaiiiauusald udlunsdivesffadieaionansasiadsdon
L3 o e vl !
Tanlninudesiannliiianalageim
- = = J *
Nadala et al. (2000) l@lFinaiia dot blot lunsasramimseaie YHY Turfs
Penaeus vanamei latlT rabbit anti-YHV Ig HRP conjugate wirinaansaasanylialums
[V S R e 1 - oA v ' o o
analiaianin@adelaiaiiions 1:10 i Gafianuhdeaudhad
Sithigorngul et al. (2000) lawannlululaauasuauduafdaie YHV lasuauduag
«l o ] =t J o A‘ s L -
fanudwnzdslusfinawa 135 kD Gamantoldarade1ssle lasdanyluszay
° [ . . g A v
duwnzgalauld3F dot blot, Westem blot waz immunocytochemistry luiflaifiadng q P8I
8 (=3 . . a J [ {
nawh  lagawiz3 immunocytochemistry RINATRGTIINLNTAAITD YHY Teuailurafidy
Linansarmsvaslnfianu

st o s

Sithigorngul et al. (2002) lenanlululaanaauanduadinisunizdalusiunas YAV
RBUTWIR 22, 67 uss 135 kD nInMsUgnpiidunungangsan YRV ﬁﬁﬂ‘lﬁu‘%qﬂ‘ﬁmo
&390 haemolymph maotj’oqmmﬁ'lﬁ e Yhv Tosnsde smansoudsTululasues
usudvafioamu 4 ngu WOUALBANFULINEMNTNAUAL native protein 189 YHV unizfisn
3 nq‘u?’imﬁamminﬁwﬂﬁﬁ‘ima"mm:Lm:wdawiﬁuﬁﬁt{wﬁﬂuLaqa 135, 67 uax 22 kD
ﬁo‘lugﬂmm native form Uaz31709 denatured form waudivedvmuasunsnlflumsare
wimsaada YHV Tan3% dotblot uas immunohistochemistry a9 lsfianuuaudivedi
Fuwzrasdalls@usune 22 kb sxliuansfnmdau35 immunohistochemistry ﬁﬁqﬂ'lu
wirssnnutuLazaN LT lumsiau

fmiuneeunsitlalulaauas uaudvafilunmIanifedslsalufelimslluns
aralin wssv Tdunmsudalululaaussuondivedda VP28 protein was wssv Tams
Ugnpiiduiuwudan wssv u“‘itgn‘ﬁ' Télululaaussuandivad 3 Tnaufimunsaldanams
aonda wssv luilaidadaes immunchistochemistry (Poulos et al., 2001) fFwIun1InEe
lululeausnuandvafida wssv lauld recombinant VP28 saunsondalylulaausanaus-
uedld 3 Taaudamansmb luWamndesaandas biotin S miuaTsmidada wssy Tapis
antigen capture ELISA wuindianaulIndifisaiu PCR (Lui et al., 2002) wananilffinng
NﬁﬁTuTuTﬂauaauauﬁuaﬁmn'la%’au?qn%{'lﬁ 4 Taaudamaunsahanlflumsasseunséa
s wssv lat3E dat blot (Anil et al., 2002)

lunsnunsmmasasimwizansresay YHV lag indirect sandwich ELISA Tagls
rabbit anti YHV \TlW capture antibody Tululaausauaufiued v3-28 waz Y19 ¢l detector
antibody UR: rabbit anti mouse IgG i‘ﬂ‘u. reporting antibody wuinanulalunisasie YHV
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[ L ¥ = n; 1 ) e I L g ]
Indidssty RT-PCR Tauilanalidniilizanm 4-5 wihsaninanssmaswldaiiszadn
- LY N o o ) v '
Xay 80 srathvoe lumafisn  wddissldiaslszanm 24 Frluslumiastarauna uss
o -3 L 7 - Ay, e & J [ *) [ r-v-1
faarlwiaalfiams (lwena uszame 2546) danulunonuiidailunmavandanid

m‘sﬁansmtﬁa'lﬁ'lﬁ'qmmmﬁhummmﬁ'lmsmaau‘lumﬂawm jnm‘mﬁd 197 LW
wazenansolildlasyanam 9 ld
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1. d@aInaaay

L4

°

A’ -] s
INANT Penaeus monodon ‘ITE}'!J'TT'INW{N'lﬂﬂLﬂU\‘Jﬂ?MﬂW Y UM 20-30 Ny

A

»3

L] J 4 [} L J b L L
vuntemlwimaaanudy 10 ppt Qoﬁwnﬂwamnmmﬂaqﬁm WA 15-30 n3u

A
o = o o 3

& P d -] - w o . o e
mmm'lummmwmmmaamﬁa‘l'mamomaﬂqoqmmua:tﬂu negative control FIRILA?

] ﬂl 1 - A’ e o a
st luinisdaseliialseannaas

2. muaioalFalsawaunias (YHY)

Wanmdrdadan haemolymph mnq"a‘v"iﬁm%a‘h%’a YHV 132979 1 : 1000
fanansaedatisanm 2-3 Tu Lﬁaquﬁuammm?ﬁm%ammm:tﬁamﬁuﬁmfwmﬂm
numiudaiuanian (Rodriguez et al., 1995) Eamdm 1: 1 thuonasnauiasiTadise
Lﬁaﬂaﬂn‘ﬁ 3000 g 4" supernatant mﬂnﬂ:nauﬁ 33 % saturated ammonium sulfate azant
aznaudaolu 2x PBS 1hlUilufi 3000 g usnsmvssnznandiliszaoeantiewivlduwsn
1a¥af 100,000 g (waan 2 Falas §adhs 2X PBS 2 o4 azanoaznauilldde 2x PES
wiSualusiulasis Bradford et al. (1976) wiallugutos 9 nasasz 0.1 H8daas Ly

el a a
197 =70 °c m’maaummmqn‘{maa'l‘nﬁﬁ'leﬂﬂﬂ SDS-PAGE Wax Western blot

3. nITASHal rabbit anti YHV antibody (r o YHV Ab)

3.1 s YHY Awdoaldande 2 weuny complete Freund's adjuvant lud@am
§w 1 : 1 daldnszdrormetanias (intraperitoneal injection) uszldfiamb (intradermal
injection) 8n 2 uvsludaTlszanm 5 fadnuren s‘iﬂ‘fmn 9 2 falasnruniy
incomplete Freund's adjuvant §n 3 a1 waINNEanSIf 4 m:tﬁaamn‘lngns:shuﬁ'a'lﬁuﬁa
o1 shanidluuenduaendt 3000 g uam 30 wii

3.2 n’nﬁ'l‘lﬁu%‘qn‘{ rabbit anti-YHV antibody %1 serum snenaznauaae 40 %
saturated (NH,),S0, 11 4 °C  ufl 3,000 g utinaznaneanuasiilyl dialyzed uazazsaln
PBS m’mfuﬂﬂﬂﬁ’flﬁu‘%qnﬁﬂulﬁ' Protein A column HEaMauASNND binding buffer 1
89TIEU 1 : 1 é1U protein A column 8N binding buffer Laztfiuuauduaalagly elution

z ko s I'f - e b o
buffer iUk dialyzed sasinauussyhwisusuday vacuum concentrator {Savant)
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Gu 5X PBS ludamam 5: 1 amawBunmlis@iulay Bradford reagent winilugau 9
diu'lia -70°c

3.3 MINTI aimmmu“iqﬂﬁa:mwa‘imwwzmaa rabbit anti YHV antibody @373
ﬁaummu‘%qﬂ%‘n 84 rabbit anti YHV antibody ﬁﬁ'ﬂ.ﬁu?qﬂﬁﬂu ammonium sulfate W&z
protein A column 1t SDS-PAGE  @77980UAMUTUWIZT DY rabbit anti YHV antiserum Tay
Western blot 183 haesmolymph ﬂﬁﬂﬁﬂﬁﬁﬂL%ﬂ was YHV ‘ﬁuf_lni!’m haemolymph RIEH T IHE
11 monoclonal antibodies V3-2B, Y18 #az Y19 Saduwizdansdilsznoudn q vaslaia

YHV 1La2 immunohistochemistry

- - d (=)
4. NISNAFDVAMNIUNIZVBILONAL AN LALABTS Western blot uaz

immunohistochemistry

v da

11 haemolymph mnqmmm%aLmzrfoﬂnﬁmuunﬁ'wm:mums SDS-PAGE
auATu8 Laemmii (1970) théatnslueasuwilslfiau’ Coomassie Brilliant Blue R-
250 shadwlwesdniunitoilinolusfuasuuudululasaaglaglasld Transbiot Cel
(BioRad) niwlTlialy rabbit ant-YHV antiserum fiiaan9lu 5 % blotto 1fuiamn 3 12
Tuaft 37°C &4l 0.5 % biotto 4 a1 9 sz 5 wift Wludusiadn 3 F2luslu goat anti-
rabbit igG heavy and light chain horseradish peroxidase conjugate (GAR-HRP-Biorad) \30
19 1 : 1,000 (14 5 % blotto, 40 % haemolymph BIIUNF) WA 4 o 9 82 5w
ﬁﬁ1ﬂﬁjﬂﬁﬁﬂ1lumm:mﬂ 0.03 % diaminobenzidine, 0.006 % hydrogen peroxide (H,0,),
0.05 % cobalt chloride aza1nlu PBS \flwian 5 wfl

fmsumalizunashunisaswnulysdureslimilamfiouny prestained
standard protein uﬂ:ﬁ'mu'u‘lu'[mmgTamfu'lﬂﬂuﬁ'uTuTuIﬂauaﬂuauﬁuaﬁﬁ‘htmzda
haemocyanin (PMVS-22) (Longyant et al., 2000) uszldeazaudusamii Ll cobatt
chloride

gaumIanInagaunNuiuwizyeInouddiuflélasi® immunohistochemistry .

: ‘4 J L] . - L
dlaoinitafiafa3oulu paraffin section anezaow TAnean  woadan Py’ (10 % calf



14

bovine serum 138991% PBS) 1iuiaa1 10 wifi 9 niwwaadae P, rabbit anti-YHV

antiserum uasfaudy GAR-HRP fandnea haematoxylin uaz eosin udviuiluglasonns

5. MIA3ad ascites fluid 2aslalulaanaananfived vi-28

B hybridoma clone V3-2B ¥nan reclone Livodatianlnaufiaiuondvad
pemaasInlwINLTZINH 50 ST ﬁmmmas‘fﬁ‘u‘lﬂﬁm‘lﬁﬁyﬂﬁﬁﬂ pristane (0.5
fadaawi) arwiadatan 2 flandlulSinm 5 Swrad/afeTilvzanm 10-15 S
A7 EANTIATYDY hybridoma L?zanngﬁﬁmm‘%mﬂ 89 ascites tumor (§afiu N1 ascites
fluid 9INBasfiadaanumy  Juusnisasaanii 3,000 g ﬁﬂﬁ’uauﬁuaﬁu‘%qnﬁﬂummmn
ATNEUIE 40 % saturated (NH,),SO, 71 4 °C ua:ﬁ'lmﬁ'flﬁu‘%qnﬁdatmﬂmu Protein A
column  INUUATIRALAMIIIIMNELRUEUGLBRT 6 Ta Western blot Le: immunohisto-

chemistry

6. N131@388 V3-2B antibody colloidal gold conjugate
\i38% 1 % gold chioride Yilaienin gold chloride wstulwindaaszanm 10 wifi
wldmsaraofifiniosdon 163 1 % sodium citrate sudalldn 10 wifivuldmazanuis
oua AliiAn snifusruuenived va-2B Aflanuduty 1 Sadnuieadatroly 1
Falua 163 10 % BSA 71015 1 #alwe  wdnhen e lvalwidutulosnsiud 50,000 g

dluam 1 9l theznewzesuaudivad Va-28 colloidal gold conjugate Ailaluflfsialyl

7. malsznavganaday
7.1 n131@38a absorbing pad waz colloidal gold conjugate antibody
Wuandivad V3-2B colloidal gold conjugate filefanda 6 inuUSuaMantutu
WIS 1 Gedndwiiadfias  nuWuRIUUURY sample pad USuna 2 TulasRasioudiuns

Al
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7.2 n131@ 384 nitrocellulose strip
Wi rabbit anti-YHV antibody #ildanda 3 yFuanauiudulile 1 Sefniw
88803 Thandauw nitroceliulose membrane UTLITL test line (T) 3anm 1 lulasdaw
oudins smanduniteTadan goat anti mouse IgG antibody AnautTuTR 1 Tafniw/
Sadgas Usanm 1 lulasdaiowiwes USiam control line (C) Aiel3lwuws (gﬂﬁ 4)
7.3 mslsznavganeday

WLk sample pad #ldanda 7.1 uszuwein nitrocellulose membrane 38
7.2 wsznauninlagaausin sample pad 184 V3-28 colloidal gold conjugate 1iuudunila
289 nitrocellulose membrane TANLIIMATAGY rabbit anti-YHV antibody  &IUGIHATI
T3 absorbing pad S MIUGATUENTAT pitlinasaulagdanuiiimdidadae goat
anti-mouse 1gG antibody (Eﬂ'ﬁ 4) nniandadniu 9 2UIA 3.5 X 60 VaRIUATURTHN
ssznavldady (gﬂﬁ 8)

8. nisasrvd@auanlIua9 strip test
W1 haemolymph maoﬁaqmﬁwﬁam%a YHV sfansszaud 9 laold
haemolymph yaarisiunTaLilue diluent waasadfladiunm 200 lulasdasadlutas
HWIVaITANARAY sz 1-5 wiisnhnasanala ugmnunu‘é;i'mmﬁﬂﬂng%u'lu
IR SINLIUTINJUOLRIAILGS 2 LaUAINLGISNES C ua: T urasitwuadn
uin  wadwuiiringfhsuastoudsasiudants C ugari linaduaunielims@a
\@a YHV s‘hn’hqmnﬂﬁamzmmmﬂﬂwa'u'l@'f

9. N11563729 YHV 1% haemolymph @78 RT-PCR
11 haemolymph maaﬁoqmﬁnﬁﬁmrﬁa YHV inBansssaudn 9 laold

haemolymph vaarfarhansaniluda divent hdrag a3 200 lulasRannaiansa
fanfBnpaslinlasldgaduiagy (Roche Molecular Biochemicals) dnsafiandaniilaly
vin RT-PCR Tawld SuperScript one step RT-PCR system (GIBCO BRL) lasld Inswad
YHV10F (CCGCTAATTTCAAAAACTA CG) uss wilnad YHV144R (AAGGTGTTATGTCG
AGGAAG) (Wongteerasupaya et al., 1997) PCR-product AabllieTevaan 2 %
agarose electrophoresis lagrunszuglWi 100 Voit sz 1 #7191y Tris-borate-EDTA
(TBE) buffer uazfauday ethidium bromide Favz1FuanGauwia 135 bp
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Vv3-28 YHV
Mouse P. monodon +
Ascites fluid Haemolymph Test
¢ ¢ * Dilute
Protein A column Purified YHV MR haemolymph
¢ Purification *
Furified V3-2B antibody Rabbit Strip test RT-PCR

+ Colloid gold +

V3-2B colloidal gold conjugate Rabbit anti YHV antiserum

Sample pad Protein A column
¢ Purification
Rabbit anti YHV antibody

Nitrocellulose membrane Goat a/nti mouse IgG antibody
Rabbit anti- Goat anti-mouse
YHV antibody lgG antibody
I —Vv3-28 7-: T
*~ t—couoldal gold e B >
L% 1. 5t T
R ST T
% T — I 4N
~ . >t
LI, 1‘ ST .l
>T >T
Sample pad T C Absorbing pad
Nitrocellulose membrane

Eﬂﬁ 4 UK u{]flltﬂﬂdﬁ?ﬂﬂ'ﬁﬂﬂﬂﬂd
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1. maaJanlisa YHY
MMz 120 @iy haemolymph 16 150 8889y shauenlais
b [ -) o - ) t‘ o ¥ L L4 o .
Tétszanm 3 fadnudisdaay Wadatasnuendas SDS-PAGE Houda Coomassie
- L L J = o A [ ]
blue wuuayulsfundnueslaish 116 64 uax 20 kD Tnsfunulusduawa 170 kD 4slaivin
ane o a” . v o . . o
UfAseivlalulaausswandvefuzunanidntay amanSgnbvashiisnni 90 % (3U

5C)

2. N13L@38Y rabbit anti YHV antiserum
NNNIRS YHY Idnszdngdiuam 4 o7 WUIMIzAennaiinIneUauaIua:
fnaudivedida YHV asunnauAsdalys@iunue 116 64 wss 20 kD *‘ﬁqxﬁagwﬁ'vﬁm
haemolymph-SRBC conjugate u821siw1 cross reactivity fiuT1lséingn 9 T haemolymph 970
fanfiuaz haemolymph nnAanduse haemolymph mmj’aﬁﬁm%a (31]‘?'5 58) usciie
nasaulaeiT immunohistochemistry W41 rabbit anti YHV antiserum fldmunday
Lﬁatﬁwmrgﬁu‘%nmﬁﬁﬂﬁa YHv ¢ (;a;ﬂﬁ' 6) ®NIOAL serum vaInszsneldUseunm

[T -3 b J o LY J ) A a8 Aas Ly o oa
100 uaaaml.m:m'lﬁu.auﬂuaﬁmqwmﬂx:mm 4 uaanmluﬂaaﬂﬂmm’m 5 UARaAT

3. maeisulalulaanaausnd@ved v3-2B 910 ascites fiuid
Ascites fluid TIUTWTINMUI ML 8 67 lelszu 40 HaREas naanneim
protein A column uflduaufived va-28 anandudu 10.5 DedmsuAiasans Ussinm 4
VSRR tﬁauﬂau’mﬂaaue'n'mﬁ'uw'a:'[ﬂu Western blot LR immunohistochemistry flay
T 1: 50,000 wulienuduwizady qﬂﬁ' 5D)
4. n191@38a V3-2B antibody 13 aa1eaiiy colloidal gold
14 v3-2B antibody ansdudu 1 Sadnu/fisdaas $1um 3 Saddas waidas

dlany colloidal gold nas MY lWidarduud?  sunsnanwuda strip test 1§ uam 1,400 70

5. minadavaalizesnisasiont YHV Tay strip test

L3 ) A- J L
MN8N haemolymph TRNINEIEINAALITa YHV 698 haemolymph
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paafarhunTr illashamesauny strip wWuiEnInaIEaylaaTalauil 1 : 1000
&m3uf 1 : 5000 WHauandaudinudfimanIndnaaNuuand9aIn negative control
. A A A “ ad o
(M. rosenbergii haemolymph) Tllamnyuniuis RT-PCT FINTOUAUNAUINT NN
- - . w L oanqe a o . v e
haemolymph (38979814 1 : 1,000,000 tvin  AaMUAS1E strip test Tafinulidnidt RT-
PCR 1323t 200 iuasiinanyla6n133 indirect immunoperoxidase sandwich ELISA 1u

MINaRsINuaIUIT=I M 40 10
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116 . ~—l. . _.,1
97.4
t
66 h oo D h
45
29
3- 3
S a b c a b ¢ a b c a b ¢
Coomassie Blue Rabbit Anti YHV V3-2B V3-2B
Antiserum Ascites Fluid

Eﬂﬁ 5 SDS-PAGE (A) ua: Western blot (B-E) 1a9 haemolymph uas YHV ﬁﬁ']lﬁ'ﬂ?gﬂ%‘o’m
nanaei él"JmmsT'm‘E‘\uﬁmﬂm‘fwﬁh‘[umqa (kD) vaalus@uNaTIM (A) 1enfida
#21 Coomassie blue Western biot fiffansiags rabbit anti YHV antiserum (B) uazlailn
laauasuaudivad va-28 (€) uaslilulaavasuausiued v3-28 7189 n ascites fiuid
(D) s = Wsdua331U a = haemolymph 229790aWUNE b = haemolymph w84
rqums‘hﬁﬁm%a YHV ¢ = YHV ﬁﬁ‘llﬁlﬁf{ﬂ%&ﬁﬂﬂﬂ%ﬁ‘]% 1, 2, 3 = lilv@umiog
tinuuad YHV ﬁﬁtf‘mﬁ'n“[maqa 116, 64 Uar 20 kD #NAIGU h = haemocyanin.
Rabbit anti YHV antiserum fianudwizsis YHV FINIRANIATIOUA LT
Western blot lasuauddiumainsoduluséuiiduasdznavvasiavwe 116 64
uaz 20 kO 16lauil background staining 1dnias

. S
[ S Y BPA. . x

- ——



H ) s
T TR A
LAY - . b .
PSS VL 14 I A PR L G S

hY
‘_‘hg UJ. .
- - - . L] 1

F] - ey - . s
[PCRRY Ly 3 LA - ' A
s ..-gh?-} J'i-":i‘-' L T ‘hgs Y

a S o b 5 o Ty

RS ' ._"?';'.;1.:—"#'}'. > Pl ;
e v -.-'G"";' 1
e . S b
Yool (g ,‘.5,,-:,_--1‘5 ‘-:-';,

e, 1 (o i) UM R I .
LS, @ IR TN R
Vige v AT VIRTESey &5

“"' ' .’- - \l b';-.l:- ’ »[-

Eﬂ'ﬁ 6 Immunohistochemistry manﬁfmﬁm‘}:
nadlagly (1) rabbit anti YHV
antiserum uaz (2) lululnauaauaud-
uad v3-28 fildan ascites fluid (figui
(3) lululpauasuaudvad v3-28 91n
culture fluid '?‘N rabbit anti YHV antiserum
uas V3-2B 910 ascites fluid @Ingday
vinmfidada YHY @afhes) 16w
e
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37U 7 RT-PCR (a) DNA marker (100 bp ladder)
haemolymph 283snadAdeTs YHY
1389193201 9 628 haemolymph 283

L2 T

Mafsnmundde (b) 1: 2.5 X 10° (c)
1:1X10° (d)1:5X10° () 1:1X
10° () 1:25X10° (g} 1:5X 10° el
#1790 uaz (h) haemolymph I
nuUnG PCR product A 135 bp afad
wAwAnadniasfissdundons 1 -

1,000,000 " (§ne9)
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Tmavamgaas9lhia YHY wuu strp test Tauld rabbit anti YHV antibody 1l
capture antibody W8z goat anti mouse IgG antibody (% positive control @ie1i nitrocellulose
membrane wazld vV3-2B antibody colloidal gold conjugate (1w detector antibody gzauUY

L é L 5 L
sample pad 7WUUAMUNUITN nitrocellulose membrane LREATUATITININ absorbing pad
é’m%’ngwﬁ'umm:maﬁ'l‘ﬁ’ﬂﬂﬂau"‘n‘ﬁmﬂ'ﬁuamﬁagﬂﬁ 8
¥ . . . . e da

TANIIIFAY YHV dfasaliniisgaudiagng haemolymph vasrfanadficiae
YHY F09131603 1 : 5,000 tirlasldunudtann  lusnefinsaseaseuuuy indirect
immunoperoxidase sandwich ELISA Taungataudi 1 : 200,000 tiuss one step RT-PCR

. » ' v & aadA a - » od o
Wwaamald 1: 1,000,000 i (Iwenauazame 2546) aasudtiiaefianylidiniiiraes
' o vi aadd A - P as o »

40 uaz 200 ey GsuwdiidthesfianuldnimsaditusfiidelamuInunans
Usizmldun 1) susornimeseyldlaslidasldiasesiala 9 Wauaanadnsalian:
- A { - ad ol “
\fi haemolymph wiavaiaSsutiatiomianitnmarauissu 9 Ssmunsaldlumeauny
1dadnazain 2) s dlamnsssnaviayanamiylunlisududasinnaiiugrums
Fneesad  3) nammasavausanmuealduineluszazioa 1w GUn 8) 4)
T iuwainlszano 100-200 VIndaTanasey  5) n'mﬁ‘u%’nmd'lm.w*mmiqlmp
J L ) [ I [ 3
Unannanutwisaiuliugibudndmansalsldidunawuwns?  whatalsfian
ﬂ‘ 3 r.l [ L - L F-1 =g -
tlasnndadsluwionubmesranaseuusdofidanss slummasay fomufudanads
- - v . = L - L O
13o9nuRaaa 8 anti coaggiulant Uszan 3 tmw‘lﬂua:‘lmmaauu.a:mmgnanun‘lums
i nwwrzenufiamituzasas®ludaany capture antibody lévinlviAn false positive
= a A g R - & PR &
uastunsdlidnmsdadaszdudiann 9 areesieliny amuninldnaaungaasaiingg
:’ A Y| ‘. ' [l 1 s z J [] :
a11991071075 RT-PCR teliwilviviaiudsaaida YHV winau Tan39HRIeTlElunns
- Qor = A’ A’ -~ 8 ] z
fugunamaasaidasutuusnirinngu
14 A [ ) ﬂd‘ 3 ¥ J A li' 1 Loy
alaiiaann va-28 Lluusudvedfidumzdaita YHY mouginaldiialiaguuse
, & [ Py -~ L ‘S [T . .
Tudsznalnowinis  mstsasadgendts YHY aoWuiawlaun gill associated virus (GAV)

L7 ﬂ. 1 . L 4 ] et nl. B A’ A

wiamawuih lidalsnludsanalne liemunsolsld dmivgaanenlianuge 2 movuf

a4nanmade gius:niwonﬂﬁﬁeuuw
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o s J Ry O o Qg rF-% fod d: Aal ] »

mmu'qmmwuﬂngnummmmumsﬂmﬂ;amaLwumm'l:ma:m'mml.ww:’lw
ad e " ' v - v ) T a
AUUNINGEY snommw:mmm'lwqmmwmmmm'lm'mﬂﬂamauuuumazumm‘hga
A
Bu

m'iﬁ'eum‘qsxmwgﬂuuuﬁu 9 léun sandwich dip strip latl4 immunoperoxidase
' w A e w . . ) . ' v & e
[{ludaRuynnuady indirect immunoperoxidase ELISA udiildazaaninniuaiainiie

ma.mmﬁum'm'l.'mao‘g@mnﬂ‘ld‘lnﬁlﬁmﬁu RT-PCR laigunu



anagavlasalsaiiwmaasuuunnu® (Strip test)

aunsalilstneudan

WBudnmdmiusnzien (syringe)
f9RuRate
ARUNARAY {strip test}

fatwamiiadads

1) wimaiudedializanm 0.5 ua. asluwasefiaionly 2) 14
nsrlnsdndruraaniiofafidninisase wu dowdasvassduin, wian,
diadolduFandniuasndmnite TEhndy sudladaasiumasaimaioy
T 3) vailadlaluvaselvanduanaanars 4) Tuanaznanwdamatos
centrifuge i 10,000 mm, 1-2 W@t 5) qaauiidu virlaaanan 0.1-0.2 aa.
neaas lwtiea9s (s) UREALOUNGAAY 6) s Bdseanm 1.5 WIRBIBMHANS
nagou (liarTemuandssnfialiwmni 15 wif)

- . b
SIBEIRNE DA
> - & & . o -

1) idudaressmivioivwluasafinioalfuszanm 0.2 ua. 2)
aadsaonusndesuinnldnsmiadalotizanm 0.1 wa, 3) nananiy
mamoua:mannﬂmmnu Tasnsduiunszuande fuamlpfaun 4 4)
m:ma:mmnuaumnnumamannuiaauav Uz, 0.1-0.2 ua. asludas
293 () UngALNUNADY 5) folfilszanm 1-6 wiRSosusammanay i
ATTHMUHAMAITINAILIUIMATY 15 wafl)

MIaUNA

TagguovAsauyilnngiiulutasuaasuanasyauaumasay  dwmud
Usinguaudvam, /i 2 uouasaiuaISINT C feontrol) uas T {test) ugmaaIn
Foiiaiin mageudal3alaiandas dmudidhingd saw/sinsuny
(REIaTAUFITTYS C (control) wims R IAMArou liGal FalsaamEos
wiodnlnazduiidinianamansorssununaasyisasasuld

TBAITSET

1) qdnqunﬁﬂﬂ#ﬁmﬁ'ﬂ‘:nﬁuqﬂnmfﬁ‘n:ma tumniuge
lau autoctave Aiganndi 121 %, aTmin 15 tandaasmmenaduiam
15 wlr'lﬁau'l:'fqna%'a

+ A em et e .
2) tzﬂmn'-arnﬁmnuumm:d'm‘mmt‘mnauf'mwlma Bdluﬂdﬂ"“
y & - ] H A
ik wasvnanaminnuilduaduan arsamedtdsiinIng rY-
- - P 4 & e &
PCR WIaaTpanuAalnfivasiinde (histology) (AEuiunainass

Uszfinglng
TeIeaaT9IT0 a1 Indaa #ndnina } mMaimiaing

A1 @1z wobud avvinmanaiwaiuntilm
amauld Tmlsenunt whodfji@nnnaluladfinmnimaa BloTec

AUHAITTN MUITUTHW Pacific Blotech Co., LTO,

*aRuaunuidl vlagdha¥ iy aninmdsaiuaiunsilia

71 8 uesunnildransieserhialsaiuniosnuuunud
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uazaMaaindglasit Sandwich ELISA 3718974341 patiusuyTal STz uriuin
Uyzdn1l 2545. 36 w0
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nnseandu gp116ATM 1agd% PCR wudilduou DNA auwwiefidasns ua
miusasaantasiuitllonld pQE30 expression vector Tuw E. coli wuindsluivlszau
aadnde Iwvoefimaueniu gp116N73) Safiudavadiuddunsaoziln 73 &3
winmIdae N)  uaztivmsuaasaanlaold pQE30 expression vector wWuiniimT
LRAIDANTES 6 histidine-tag gp116(N73) 1uﬂ"3'mm1‘7i§a s lsduilunasoy
aruiwiadudoido YHV Tudanmdlddaly

gwnsunsuonin gpedATM Tapd% PCR wuinlduau DNA envpwafisdoans
LANeIINMILERIaanTasfuitlauld pQE30 expression vector WUINsUWERIaANTEY
T1l5#u 6 histidine-tag gp64ATM (56 kDa) Tuszdufichun aruwensnulunisugasaan
waslilséin gp6aATM ilagls pMAL-C2, pMAL-P2 uas pGEX-6P-1 vectors 1w E. coli 'l
wuihiimsuaasasnuaslls@uiiudatinla

nmsueniu gp6s  anstdundulammifuddunsessily 160 fausnnng
Umng N Safigmfzovindudinlng Ssdein gpsarpL) Taris PCR wuilduny
DNA eumIafinasnis winasnnsuaasaanuasiuilasls expression vectors TH®
199 lédun pQE30, pMAL-C2, pMAL-P2 uaz pGEX-6P-1 Liwudrdnsuaasaanaas
Tus@ufliguin



Abstract

Isolation of gp116ATM gene by PCR was performed but an expression of
gp‘l‘lSATM protein using pQE30 expression vector in £ cofi was not successful.
However, the isolation of gp116(N73) gene encoding the first 73 amino acids at the N-
terminal of gp116 protein was done and a high expression level of 6xHis-tag
gp116(N73) protein using pQE30 was obtained. This protein will be used for vaccination
testing against YHV of Penaeus monodon in the near future.,

Isolation of gp64ATM gene by PCR was utilized but an expression level of
6xHis-tag gp64ATM protein at 56 kDa was relatively low. Attempts for expression of
gp64ATM in various expression vectors including pMAL-C2, pMAL-P2 and pGEX-6P-1
in E. cofi were not successful.

Isolation of truncated gp64 gene, namely gp64{HPL) encoding the first 160 amino
acids, mostly hydrophilic region, of gp64 proteins was performed. However, attempts for
expression of gp64(HPL) in various expression vectors including pMAL-C2, pMAL-P2

and pGEX-6P-1 in E. coli were not successful.
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mﬁL‘E’qrmrqumﬁﬂuﬂmﬂﬂ'lnu wyhmunsaimeldidguszneldatitannang
agnalsfiona Tuszosndail madadfalinlhimiamdas (vellow head virus: YHV) uaz 139
1 3afuAIN23117 (white spot syndrome virus: WSSV) lurfanandh  (Boonyaratpatin et
al., 1993 ; Wongteerasupaya et al., 1995) 1ﬁﬁa1ﬁ'l.ﬁﬂm'mlﬁﬂﬁ’!ﬂﬂ%hﬂ‘iﬁgﬁ'ﬂLﬂuad’m
wn lapwuhlull ae 1995  mswRedinndiinainoaassnnt ae 1994 &
sz 30,000 o lasReiduyadimigiaanyszanm 9600 §mLN (Flegel et al.,
1997) é‘ow‘fuﬂ’ﬁﬂmﬁuuazmﬁﬁa«ﬁfamsﬁm%a‘h%’a‘luq”oqmﬁﬁaLﬂu‘éaa‘htﬂu

Lnlimrumiadluinanduiuliafounuazifiansiznaludaiuiiuadne
N mmwmrfaﬁ'u‘JuT‘mi{wui'm‘%nmﬁwaarj’m:ﬁﬁmﬁma’auﬂamnrj’aﬂn@i UIm
wilanuwaiiesnuidaudramie ﬁaﬁtﬂu‘[sm:ﬁummiﬁauaaua:@mn'm‘lunm 2-3
o1 ‘lm.iaL‘érmﬁi‘iIsm:mmwuiﬂuﬁumnr}'ﬁa:’hmf’nagﬁﬁ'zﬁma:muﬁmauﬂalﬁtﬁu
Yrzthye Wi 2 esudwnanni uetue$ wazlwiud 3 srvanowuarald

‘luﬂaqﬁ’uﬁ mﬁﬁadfum'sﬁﬂv‘ga'h%‘a'lurfoqm@hﬁaa'l'ﬁmﬂﬁﬂmo PCR
(polymerase chain reaction) gmiuifiaduido Wssv uaz 3% RT-PCR dwiiAfiaduida
YHV luri'of]m@ﬁ"t (Wongteerasupaya et al., 1998 ; Lightner and Redman, 1998) flauaiin

1o 1

b4 a & - & I Feadv o &+ a4 w
mﬂaemﬂuﬂm:ﬁm‘m'hga'lummﬂﬂwlmmﬂma'hm uwadTmartiAlTadnalanas
~

AinnalagaTadmnuin Hasndiamaifisandlie3inie PCR :"J"nmfiawjha:go
e ' g s ~ N
(Uszantw 800 v ndadaedng) uananndk YHV iiu RNA 123 T9 RNA Sisfinsniwdn

FasaTrdnatnaiid liaanfivf —80° ¢ winnda 12 4alus Farenaldifenasuiiiy
TasmiaTedsiT RT-PCR Ie (Wongteerasupaya et al., 1997)

EmILATaneiu 9 wu mInTametwiiouasnen®ing (histopathology) ua:
nﬁ‘iﬂ‘I’mIﬂUﬂ'l‘ig]ﬂ’]ﬂ‘ﬁ“ﬂi)ﬂ?ﬂ (symptomatic diagnosis) ﬁﬁaaaﬂﬁ'ﬂqﬂmnsﬁﬁm’m
BormaiuRlae (Lightner and Redman, 1998) Tﬂﬂﬁ":‘lﬂuﬁ'zﬁaammfmﬁnag‘lv.
amwLﬁummﬁaamnhi‘lﬁ%’umﬂﬁu?nma:i'ngnd’aauﬂ:mmmaﬂiﬂﬁna:ﬁmn’n
Lﬁ'mﬁaeﬁ'umﬁﬁml."f;mmﬂﬁt‘%uay;ﬁ'm fa MInTeie s Emaities lilvua
findafelumassinaineuaadohia YHV us: wssv

da g dlddnsnuiimndalndlaanesuenddfuielilunsifesomida
(Falade YHV usr WSSV (Loh et al., 1998) Tat3% Western blot aenalsfiaunnsl4Ing
Tna-ussuauddiuiominededifienulidwais western Blot Aldmainzaulums
enuaedNaTIsIwINeINn

atalsfiaulafinsaufsnsduilunnialululrauasuaudvadse YHY
(Sithigorngul et al., 2000, Sithigorngul et al., 2002) &slyTulnanasuaudvedfildis
arudumsdalidiugmliznauay YHV ?iﬁtf'mﬁ'n'[umqﬂﬂizmm 135 kD 67 kD



(as 22 kD Samadnineniudsnvesinalalusduiidiwdandy (envelope) capsid
W&: matrixuad YHV (Nadala et al., 1997) wonuniiinyit lwinleavaauaudvadis
amnudwasdalusauses YHY nsluantizusnd (native form) use ‘luﬁmd:ﬁgnﬁﬂﬁ
\§uanw (denatured form) u.a:wuﬁ']uauﬁuaaiﬂﬂﬁmﬁﬁm@imﬁmﬁamnd’aﬂnﬁ%a
LildsudayHy ivsnsalsuandvedlunmsamamhialsaiumiodldlu
haemolymph uazluitatiodne g lagltinadia dot-blot, Western blot taz
immunocytochemistry

'luﬁawuua"lumﬂﬂﬂmmmsnmmmﬂL“ﬁa vHv 1§ #alsafiAaanigalaiail
mmmwﬂﬂmﬂmmlwamu‘lmmaﬂ.u 334 moradiionms (Chantanachookm et al.,
1993) mumﬁmuﬂum‘mm"na'hsa'l,umna’lmmwasma msilesunnsaaids eae
ns:m'l.@'ﬂﬂum'smvna‘luuaLamqa'[ﬂumﬂ‘maamﬂmmmumuﬂizmm 30 ppm WAz
mtdasilfiasufimuiuwvetands YHV iiu P. mergviensis Uz Palaemon
styliferus (Flegel et al., 1897)

Fwsumstlasiumsaade YHY Taontswaunluiivastedu wod ldlinoau
Jusu lay Withyachumnarnkul (unpublished) Fold YHY firiuntsaneiad uv dech
Wlura LLa,m'lwnmumm'na YHV luaievias (challenged) Namimaaawmﬂmn‘lmu
Msaa YHY frimnmsans i uv dewili@ade yav lumowdsiufiFiauunindslu
naumuaw‘lu‘lmummm YHV firinunsans$ai UV (Flegel et al., 1997)

a,mu'lﬂ'nm:ﬂ'ﬂmsnmwan'm']aanummﬂwa'hm'lumuu vrezfanudulyled
mumﬂnﬂiumﬂmn'lﬂﬂ‘mmﬂaumamaauﬂa e Tadu s ldlumitlasiuns
dalto YHV Tudanand & saznszvinlan dfuiiehesnudsznaunashisldlubuwms
AIuQUNTIUEAIBANTBINLTAY (expression vector) mnuuﬂa.nizqulmmﬂmsuma fae
Fifuwmeiinaalsduidasmisludimann wai lunaseuanuiuiadudaly



anasnuIteiiisafag

noruluszgsusnfingafia YHY 'imﬂummq'uaa‘[iﬂﬁ'lmﬁaalmj’aqm@‘h'lfu a1
FUUIN Boonyaratpalin et al., (1993) uaz Chantanachookin et al., (1993) Taunan
47iv YRV ﬁ'@}ag'lung:umaa Baculoviridae Uz tawadn YHV  §ifluiilu DNA (dug
2t IIRAN LRI Wongteerasupaya et al., (1995) Wyl anuwgnuulung
won DNA 970 YHY bitdlunadnde 39ldiunenuanlolufi RNA usswwdt YHY siud
flumiln RNA dudoailasnnnsafianddnain YHY aondassalaann RNase-
A RANIMMGINLTY YHY JrwievUszanm 150-170 X 40-50 nm wandwladaiis
Lﬂﬁﬂnv‘j&l (enveloped virus) Taefi YHV a’lil'il:ag:lunij:umad Coronaviridae {plus-strand
RNA) Rhabdoviridae (minus-strand RNA) #3a Paramyxoviridae (minus-strand RNA)

msanwfslustiuginlsznavvas YHV lagld SDS-PAGE (Nadala et al., 1997)
wudn YHY Slsaulaseaina (structural protein) 4 s Usznaudaslysdufidiwin
luiana 175 kD 135 kD 67 kD uaz 22 kD Taowuialus@uit 135 kD (fiwlnala
Tusfudahenfiudufondu (envelope) vaittaia 1%%m:ﬁ1ﬂ5ﬁuﬁﬁ£1wﬁn1maqa
170 kD whaziilu RNA transcriptase lilsiufi 67 kD wraniludmuas nucleocapsid
uaz Tsaudl 22 kD thesflugmuas matrix  wenINREINLAY YHV 1Tu RNA
@17 Mpay (negative polarity) 1iadinwlasliisnednanzilusdulunaaanasas (in
vitro translation) 1ol RNA IHuduutuy (template) dniudaldainit YHv Winzaglu
n§uuay  Rhabdovirus d951 RNA Wlumoay dnduawiauss RNA Bluain wuid
auaszim 22 kb (Nadala et al.,1997)

swemluszoenaslan  Tang & Lightner (1999)  @evimswisduvas DNA
YA IRATAMAIBT 1161 bp 990 cDNA Aig1997n RNA Bluuwas YHvwu Bluawes
YHV u RNA &1ou9n (positive sense RNA) Wavnnisdnenlas]d3% RT-PCR el
RNAT8Y YHV Duduuuy (template) wazls primer ﬁﬁﬂd%ﬂIﬂﬂaﬂﬁuﬁagaaﬁnﬁﬁﬁu
wp3 cDNA Hin ﬁqfuﬁaga‘ffﬁeimé’qﬁ'uia:amﬁﬂﬂmu'[ﬂu Nadala et al., (1997)
narin BluyzasyHV 1w RNA seay

WONINHAMIMIEGU DNA 390 cDNA #ifluwie 1161 bp wuwulEud
mm‘a‘mmmﬁ'ﬂ‘léfu*nﬁqﬂ (largest open reading frame) #dumis 484 1 1161 lae
wuhlisduiwlszneudionseo:iily 226 @ usznnnifudulugpudaysues
Genbank awinumiian (homology) 2ad DNA Afiamauwna 1161 bp wulanld
Tusuntw Blast wurinlifianuwfiauss DNA wialuseiu anlaiawiosmnBeiidiadilag
ns:gné’uné’o (invertebrate) ialaay (Tang & Lightner, 1999)

Tuszozdaunldfinsdnnlan Cowley et al.(1999) Fawuingrd DNA vadiiu ORF
b viaflu replicase Fafinnuenilszanoe 7.8 kb va9 gill-associated virus (GAV) 1



AR DUNUAGY DNA 283 YHV #fiauen 135 bp AleINNIzUIUMT RT-PCR
Taolg primer 'ﬁgnaanLmnz%'m%'umﬁLﬂﬂ:ﬂ‘a‘ﬂ‘h%’aﬁamﬁau (Wongteerasupaya et
al., 1997) lapfanumilonluszay DNA dszanm 83% uazluszauninazilulzanm
86.7% LATWUINEW ORF 1b 283 GAV danumilauiudau DNA 183 YHY fivpau
lat Tang waz Lightner (1999) gafiauom 1068 bp laswuihlianumiouluszéu
DNA Uvsums 80.9% uaslurzdunsaozilulszanm 86.5%

daun Cowley WAr@mAr (2000) l@1sawin GAV fuﬂwuﬂﬂﬁﬂumﬁmaa
arterivirus W38 coronavirus wamiiasan YHV usz GAV SinnunFEAR NN N
56 DNA uas nineziilu (Cowley et al., 1999) darndnduwlfldn vHY sezdaaglu
namaa arterivirus ®38 coronavirus LTUI I

FSUMIaniin s unu YHV 'lumnm@rmu Surnnudadanainluvia
Lauam'naaﬂ?mﬁ"lﬂﬂmmm ummmmamamrmm'l acquired tolerance @aN136a
Fa vav Taowuin YHV  swdafnsiudauon (actwe replication) clummn,l,fm‘hu
na'lmﬂﬂauﬂ'ﬁumamuﬂaﬂ’ld‘lﬂ (innocuous infection) *noama" acqu1red tolerance u.
AsuaNANIENEAGENI acquired resistance  lufaiiinTzgniuvias Fafigadasiu
UARTENTEnine uandlon uaz uanAuad ua:um:umm’meu.’na'lmwmvlﬂmnﬂamu
(Pasharawipas et al., 1997 ; Flegel & Pasharawipas, 1998)

v Pasharawipas et al., (1997) léiauain nralhﬁl:ﬁﬂﬂ"lﬂmﬂ@}ﬁ’l (recognition
mechanism)  49zdMUNU (tolerance) damsaaaaliald Teonalnilanenfietulu
sswhanmaaoses: fava legldFonnalnilin tolerance hypotnesis munfiguit
nanI s bhimiwinenAsdasiunsivoashislududu  (niial  viral
binding) ua:a:ﬁw‘lﬂg‘:mmﬂ'ﬁﬂﬁﬁmm: (specific memory) Fafudsdniiudamavam
Amfumiaadenliiduduanelunond (innocuous infection) Fmiun1sduvedlia
Tuduswinezlaiifnadas (independent) fumsiuashisfieznaliiiamsdede (viral
infection) wazorafintwladluns@ifiinaeinniiaadia (absence of infection) (Flege! &
Pasharawipas, 1998)

mn’mﬂzmuﬁﬂﬁumguauuagmﬁ srnmsfinsimsiadgs YHY ludanadn
Tuszosusnasnaliifaanufemoadaann  lasmadadiluso: larva  AIRUAR
(exposed) NU YHV fidy usigaxwurindaluszuz early larva @niazdnsusnld
S:wig self uar nonself) 9zda (refractory) samsaeide YHV lumumdy 4
Yrngmsaiithenimdasiumsivweshisfinaliidamseady wazldWawmIRae
walinalhiRasuaTe (nnocuous infection) 15aléu YHV lunomds (Flegel et al.,
1997) FIUMIFIUMY (tolerance) dalads  demflsadeamiumIdiud
(accommodation) wammuimmashislaslinabitfieduanodaiiusatle




(Flegel & Pasharawipas, 1998) ﬁ’wmnauuagwﬁgnﬁaa MINAEIITITENTA tolerines
waltludnsusdmiuiumsvanniadu Aezlianuinllldze  (Flegel &
Pasharawipas, 1998)

ymgundzuaIna e mslilusdusmlfonuan (envelope) vaslaimiie
mywaw iy tolerines  Minaziunwawniwiadwld Taolusiunaruddanuaniiiiy
gmilasalda Uy (binding) wwasTy (receptor) ﬁaguutﬁatﬁaﬁa TEr A U CTOT- IR Ao
Wl tolerines  shaznialfiAanyeadifisiinns Lﬁ"aﬁw‘lﬂg}&msﬁwmnwﬁmmmﬁa
msaade YHV Tumendale

IMTIBNUVDY Jitrapakdee UAzADAE (2003) 711651091479 ORF3 183 YHV lag
§7U89 ORF 3 (genbank accession number AF540644) fifluguvasiiu gp116 (16
Gunfin p135) uaziiu gp6a (FuFuniiv pes) FaBuramoainduiiuya envelope protein
G'i‘mfmfii’u%o‘l‘ﬁ"ﬂ'ﬂgmﬁummammu primer wRausnBunssasuasi luanssaniy £
coii sall lagldnanuuy primer tRousndn gp116 TITEaNEM  Noterminal
transmembrane (gp116ATM) uazflu gp116 eanudnodndarimduddunsaasily 73
dusnmaang N (gp116(N73)) aunilwibinfiianuedeadivdeunsaasiluzas
GAV 19 43.8% uasldnanuuy primer iauuniu gpb4 filendIn C- terminal
transmembrane (gp64ATM) Uazfiu gped asaSmfiulaniaiusreunsaasznlniso
fusnmadans N Belidaufizainiy (hydrophilic region) Whwamlng Taolwdeduase
gmiiin gpB4(HPL) mnﬁ‘a’ﬂmuﬁuv‘fmumiwg& expression vector @199 leun pQE30
pPMAL-C2 pMAL-P2 &z pGEX-6P-1 u?iaﬁnmnwuaﬂoaanmaaﬁumdﬂi{sia'lﬂ



AFNNTNARDY

1. 158319 cDNA Tag YHV
#1 RNA 289 YHV 11&5719 cDNA laslfiaulasl reverse transcriptase
(Superscript™ I RNase H ; Invitrogen) lasis RNA 989 YHV Yszunms 1 g 3HEY
iU oligo dT primer Uaz 10 mM dNTP mmfuﬁ'flﬂﬂuﬁqmﬂgﬁ 65°C 1Iwa 5 wifl
bt luslwiuds  nawdu  firststrand  buffer, DTT  usstowlosl reverse
transcriptase uaztivlthinfigungll 42°C unmn 50 wiit wyaufAselaoi e
gond 70°C 1w 15 wafl Nnungosas1y RNA 88n91n DNA-RNA hybrid Toold

Law b3l E. cofi RNase H ﬂﬂ'lﬂﬂu'?iqmﬁgﬁ 37°C 1Twaan 20 wi

2. MIANHINTUAAIDDAVDIEU gp116ATM
2.4 M1 PCR ifiangniin gp116ATM
1h cDNA figedunlfiiiu tempiate lumsusniiu gp116ATM (gp116
filAsIN#I% N-terminal transmembrane) #W3UN11Y11 PCR 28984 gp116ATM 15
primer 135F685 (CGGGATCCACGATTCTAAGTGGAATTCCTG) Une primer 135R4
(CCCCATGGAAACAGCATAGCTACTGCCTGG) laaltiaulms] Prx polymerase

. - o X
(Invitrogen) Tun19%i1 PCR 35 70v lawil condition 99%4 initial denaturation : 94°C 2
A denaturation: 94°C 15 Jufi annealing: 55°C 30 3w¥l extension: 68°C 2 wih

30 5w uaz final extension: 68°C 20 wH

2.2 n1slaaniin gp116ATM 197g pQE30
#1 PCR product 783w gp116ATM Tﬂauvﬁ'\g‘i pCR-Blunt vector (Invitrogen)
MRS subclone Hu gp116ATM i insert agl:lu pCR-Blunt vector l.'ﬁ"}ij expression
vector pQE30 {Qiagen) #33U31I04 BamH! uas Kpnl %’m‘tfu transform gp116ATM-pQE30
plasmid wing E. coli mﬂﬁuq‘ M15(pREP4) é’m%’um‘:mmﬁaum'mgnﬁawm open
reading frame nislasntmdiday DNA - laold  primer  pQE  prom
(CCCGAAAAGTGCCACCTG)

2.3 MINTTQUNITUIAIaDNUBIEN gp116ATM

s o

WR09 E. coli Nl gp116ATM-pQE30 plasmid Wasz gp116ATM-pMAL-C2
plasmid  9uNIzNAdNg log phase mmlfun‘s:@fummﬂmaanmaaﬁu‘[mu‘lﬁ 1mM

isopropyl- B-D-thiogalacto-pyranoside (IPTG) Huian 4 2la eldTinsdaaszy




recombinant protein #Ho £, coli Thwuenfienusy 4 000 g 1wa1 20 wifl
aznausasuuafiGoinudluiwds  uashldusiusasluiines (100mM NaH2P04
10mM Tris-Ci 8M Urea pH 8 n:u 1 mM phenylmethylsulfonyl fluoride(PMSF)) i]’muu
Wy sonicate au Iysate vasuunfliTely Jufusaulad 10,000 g (Iwiaa 30 w1,

3. Ms@nEINITUEAIDDNYBIEN gp116(NT3)

3.1 M3 PCR titauanu gp116(N73)

W cDNA fiadatiuanlHifiu template Iumsuantu gp116(N73) (gp116
fifinsaazilu 73 dusnmadang N) §w3unsvia PCR vaafiu gp116(N73) 14 primer
136F685 (CGGGATCCACGATTCTAAGTGGAAWCCTG) Waz primer 135R803
(CCCCATGGGGCAGAAGAAGTTGTAGTGG) latlfiowlanf Pix polymerase
(invitrogen) Tun13vin PCR 35 31 layd condition ﬁ\:f: initial denaturation : 94°C 2
U denaturation: 94°C 15 Sunfl annealing: 57°C 30 9wl extension: 68°C 30

FUM Uaz final extension: 68°C 20 w1

3.2 mslaaniu gp116(N73) 1974 pQE30
"1 PCR product w8484 gp116(N73) Iﬂaul.'f.l'm pCR-Blunt vector (Invitrogen)
inn‘uumﬂ'ﬁ subclone fiu gp116(N73) 'n insert au‘lv. pCR Blunt vector L1J'1ﬂ expression
vector pQE30 (Qiagen) aTIUTLITL BamH! ua: Kpnl mnuu transform gp116(N73)-pQE30
plasmid L’mﬁ E. coli muwun‘ M15(pREP4) mwmmiﬂ‘i'l’ﬂaaum’mnnﬂawad open
reading frame ni.‘}’l'lIﬂtln'IW'm'mu DNA lagly primer pQE prom

3.3 mInszqumsuantaanzasiin gp116(N73)

A’ . d'd n'.o W
IREN E. coli Nl gp116(N73)-pQE30 plasmid aunizmmg log phase
8 o T [ =l At -+
FINURYIUITAILTULAUINUNE 2.4

3.4 n1311 Western blot tﬁ‘aﬂﬂaaaun'ﬁuamaanﬂaa B
gp116(N73)
W lysate 'll’rNLl.UﬂﬂL'iﬂ AUHINUUN SDS-PAGE Gl'uJ’)ﬁ'UEN Lammili (1970) YI
100 V uaan 34 7. mnuumufﬂmumn gel MIFNI=A nitrocellulose Lagls
transblot apparatus (Biorad) M1 nitrocellulose membrane w'lv. 5% blotto (5% non fat
dry milk 0.1 % tritonX100 azalu PBS) (Hluian 5 wii sl primary
antibody fia MAb V3-2B (MAb ﬂi]’]LW']"ﬂa gp116 W83 YHV: Sithigorngul et al., 2000) i



Govslu 5% blotto 1Huaan 4 U wiINEUENIRIY 0.5% blotto shantialu
horseradish peroxidase labelled Goat anti-mouse IgG heavy and light chain specific
antibody (GAM-HRP; Biorad) 38319 1:1500 (Huiaan 4 1w, nud1lu 0.5% blotto
uastivlnansazany substrate Usznauais 0.03% diaminobenzidine (DAB), 0.006%

hydrogen peroxide, 0.05% cobalt chloride azannlu PBS

4. NMSANBINTUEASaANYDIEK gp64ATM
4.4 1571 PCR 1iaugnfin gpedATM
¥ cDNA fiafvauinlgiiu template Tumsuoniiu gp64ATM™ (gp64 7
Us1endIw C-terminal transmembrane) §1M3UnT¥in PCR pasiiu gpe4ATM 14
primer p65F78 (CGGGATCCCTCGCTCCACGACAGGCACG) UWaz primer pe5R6
(CCCAAGCTTCTTGAGAATGTAATCCCATG) lanlftaulodl Px polymerase

(Invitrogen) Tun1svin PCR 35 58U lani) condition @9% initial denaturation : 94°C 2
1R denaturation: 94°C 15 5w annealing: 55°C 30 Au#i extension: 68°C 1 w1

45 Suaft uas final extension: 68°C 20 w1l

42 nslaaniin gpb4ATM (Z1d pQE30

111 PCR product Ya3fiu gp64ATM Iﬂaul,‘fj"lij pCR-Blunt vector
(Invitrogen) niuyinms subclone fiu gp64ATM i insert a;}'lu pCR-Blunt vector L'ﬁ"li‘wli
expression vector pQE30 (Qiagen) @I BamH! waz Hindlll mnf:‘u transform
gp64ATM-pQE30 plasmid \INg E. coli sEWUE M15(pREP4) $1M3UN1IATI9RAUATY
gnﬁaq’uaa open reading frame nvzdalagniswmdsiu DNA laeld primer pQE prom

4.3 nslaaniin gp64ATM 171g pMAL-C2 uaz pMAL-P2

11 gp64ATM-pCR-Blunt plasmid anaaeapiew ol BamHI uas Hindiii
s laauiin gp64ATM ?i‘l@i’tﬁ']fj expression vector pMAL-C2 U8t pMAL-P2
(New England Biolabs) ML transform gp64ATM-pMAL-C2 plasmid uaz gp64ATM-
pMAL-P2 plasmid (11§ E. coli &l BL21 (Amersham Bioscience) FnIung
ATIVROUANNONABIVD open reading frame nsztirlagnismidnayu DNA tauld primer
malE (GGTCGTCAGACTGTCGATGAAGCC)

4.4 nslaaniin gp64ATM(Eco) 121§ pGEX-6P-1
si.l h J v = =t
111 cONA fadsduanliiiu template lunisuoniiu gp64ATM(Eco)

(gp64 M3 INEIU transmembrane uazTiuFimaadwwizndans 3' ilu EcoRI 1D



‘l«ﬁlumsTﬂam‘hg PGEX-6P-1) #MTun13vi1 PCR 189814 gp64ATM(Eco) 14 primer
pB5F78 (CGGGATCCCTCGCTCCACGACAGGCACG) Uat primer
PESRBECO(GGAATTCCTTGAGAATGTAATCCCATG) lanldiawlasf Pix polymerase

(Invitrogen) lum3vin PCR 35 vau laus] condition ¢9% initial denaturation : 94°C 2
w1l denaturation: 94°C 15 Ju#i annealing: 55°C 30 3w extension: 68°C 1 w17}

30 517 uaz final extension: 68°C 20 w1l

u’l PCR product 28481 gp64ATM(Eco) Iﬂam'ﬂ’la pCR-Blunt vector
(Invitrogen) mnuumm‘s subclone 1 gp64ATM(Eco) 1 'n insert azﬂ.‘u pCR-Blunt vector
L'u'lg expression vector pGEX-6P-1 (Amersham Biosciences) 53131304 BamHI ua:
EcoRI 9744 transform ap64ATM(Eco)-pGEX-6P-1 plasmid L‘IT’li.j E. coli ﬁ’mﬁmf BL21
(Amersham Biosciemnces) Ehw%'ummrmaaummgns‘fawaa open reading frame
nazlasniamdaray DNA Taelsd primer pGEX 5°
(GGGCTGGCAAGCCACGTTTGGTG)

4.5 MINszaUMUARIDaNnBaIfw gp64ATM

I.%irﬂd E. coli ﬁﬁ gp64ATM-pQE30 plasmid  gp64ATM-pMAL-C2
p!asmid gp64ATM-pMAL- P2 plasmid U8z gp64ATM(Eco)-pGEX-6P-1 plasmid
wnrmmwa log phase mnuummmﬁn'mmmmnmla 2.4

MIUMINeT oI periplasmic fraction (cold osmotic shock ﬂwd) N
wuefiFofifiwanaiio pMAL-P2 ildlamdss £ col wm-mvm log phase 9N
nrmummamaanmawu‘[mﬂ‘lﬁj 1mM isopropyl-f3- D-thtogalacto -pyranoside (IPTG) \1u
1101 4 59109 Ao lWInIdan s recombinant protein WT0 E. cofi lulilwaend
17137 7,000 g (Jue 10 wAf WaznauvvsnuafGouuriusaslwiwine§ (30
mM Tris-Ci/20% sucrose, pH 8.0) :InWwAY EDTA, pH 8.0 aulaandutudu 1 mm
weiung 5-10 wah ﬁamni’lﬁao mmfuﬂn‘lﬂﬁmmnﬁ 10,000 g (w181 10 w1l
wasnaurasunrIuaasle 5 mm MgSO, fitfiu wgnuiluiaan 10 wifi b
ntwin liluuend 10,000 g tHam 10 wif vinbAvguts (cold osmotic shock
fluid)

4.6 N1 Western blot l.ﬁ'amwaaum‘mamaanmaaﬁu
gp64ATM
1AFmaswdsanuda 3.4 ueld primary antibody tflu MAb Y18-2D
(MAb Ylil'lwn*ﬂa gr64 183y YHV: Sithigorngul et al., 2002)
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5. MsANBINISUERIDanT I gpba(HPL)
5.1 n13111 PCR wiiaugnfin gp64(HPL)
w1 cDNA fiasrsiuanlfiiiu template Tunisuanfiu gp64(HPL) (gp6d @
finseaziilu 160 @ausnmatany N & s5igmAmautih (hydrophilic region) tHludulna)
& wiuniIvn PCR 1898u gp6a(HPL) IF primer p65F78
(CGGGATCCCTCGCTCCACGACAGGCACG) LRz primer p65R558
(GGGTTCGAAAGCGTGACCATCGTTGATGG) laglflanlmil Pix polymerase

o = TS SR .
(Invitrogen) lun13vin PCR 35 78U Taudl condition a¥t initial denaturation : 94°C 2
Wi denaturation: 94°C 15 3wt annealing: 57°C 30 wfi extension: 68°C 30

Fu17 was final extension: 68°C 20 i

5.2 Malaauiiv gp64(HPL) 1278 pQE30

1 PCR product 18384 gp64(HPL) lnawidg pCR-Blunt vector
(Invitrogen) MUY subclone it gp64(HPL) # insert as‘.l;‘lu pCR-Blunt vector L’fl"\fj
expression vector pQE30 (Qiagen) ATILIIM BamHI Laz Hindlll mmfu transform
gp64(HPL)-pQE30 plasmid 11§ E. coli suRUT M15(pREP4) &MIUNIA31IRAVA A
Qneiadad open reading frame n3svilasniswidrau DNA lagld primer pQE prom

5.3 n1slaawniin gp64(HPL) 12d pMAL-C2 uat pMAL-P2

1N gpB4(HPL)-pCR-Blunt plasmid an@ae Lo Lol BamHI uaz Hindill
miwinmslaauiiu gpeaPL) 7lidng expression vector pMAL-C2 uaz pMAL-P2
(New England Biolabs) 111 transform gp64(HPL)-pMAL-C2 plasmid sz gp64(HPL)-
PMAL-P2 plasmid (g E. coli MuwWug BL21 (Amersham Bioscience) fmIums
ATNFAUAIIWYNABIVDI open reading frame nizvilaonIwdieu DNA laold primer

malE

5.4 n1slaaniin gp64(HPL)(Eco) 121§ pGEX-6P-1

o a v & v e =

11 cDNA faFuinlsiiiu template lTumsuonfiv gp6a(HPL)(Eco)
(flw gp6a(HPL) AiiuTimdadwizmatlana 3° (i EcoRl Lﬁa’lﬂumﬂﬂamﬁ'\g
pGEX-6P-1) §m3uN13v PCR 109fiu gp64(HPL)(Eco) 1F primer p65F78
(CGGGATCCCTCGCTCCACGACAGGCACG) LA primer
pB5R558Ec0(GGAATTCAGCGTGACCATCGTTGATGG) lasldiawlml Pix polymerase

(Invitrogen) Tun1s¥n PCR 35 58U lanil condition ﬁ\!ﬁ initial denaturation : 94°C 2
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w1 denaturation: 94°C 15 3417l annealing: 57°C 30 3un#i extension: 68°C 30

Jufh uas final extension: 68°C 20 w#i

W1 PCR product 78351 gpe4(HPL)(Eco) 1aauidng pCR-Blunt vector
(Invitrogen) FINURNANT subclone fi% gp64(HPL)(Eco) #i insert aguﬂu pCR-Blunt vector
L'Ji"lgir expression vector pGEX-6P-1 (Amersham Biosciences) ATIVILIL BamH| Uz
EcoRl 7Nt transform gp64(HPL)(Eco)-pGEX-6P-1 plasmid \INg E. coli feWUE BL21
(Amersham Biosciemnces) ﬁ’m%’Uﬂ‘l‘imwﬁalm’l’mgnﬁawE]d open reading frame
nsznlapnisuidinu DNA lasld primer pGEX &'

5.5 ASNSEZAWNITIEAIAANVBITY gp64(HPL)

L‘ﬁyua E. coli ‘?%ﬁ ap64(HPL)-pQE30 plasmid gp64{HPL)-pMAL-C2
plasmid gp64(HPL)-pMAL-P2 plasmid LLaz gp64(HPL)(Eco)-pGEX-6P-1 plasmid
auns:ﬁ'm‘s"ntj log phase NUUIEATMIEWadIiuTa 4.5

0 ]
5.6 N1 IN1 Western blot IWaaFIdaUAIldRIdANABI E‘H:
gp64(HPL)

Al ) =t hd hed
1’15’3 TATLTWLALINULE 4.6
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Han1Inaaad

1. psAnsInsuEaIoanadIdn gp116ATM
1.1 prsuandw gp116ATM
= e 1 L J =t
nmIuoniu gp116ATM lauldis PCR wurhlduny DNA Gadivuna 2410

bp Hnafildasaturwianas DNA fldmaly Ui 1)

1.2 ns@nsrnisuaadnanaasiin gp116ATM Taeld pQE30
anmIvh SDS-PAGE waslusaudildanminszduniuaasaanyasiu
gp116ATM lanld pQE30 linuninsuaaseanzadlisan gp116ATM aSaudiey
ruwoulus@iuuas E. coli FisiEiuil (€ cof Afiawiz pQE30) (zﬂ'?i 2)

2. pIsanBINNSUEAIaaNY 098w gp116(N73)

1. nsuaniiv gp116(N73)
a wad ' w A a
nmIusndn gp116(N73) lagld3s PCR wudildian DNA Gellnwia 235 bp
3 smaildassturwnianas ONA fildanald (Eﬂ*ﬁ 3)

2 msdnsintsuansaanuasiiv gp116(N73) lasly pQE30
NN SDS-PAGE 'uaa‘(ﬂiﬁuﬁ'lﬁmnn’ﬁﬂﬁ:@j’ummﬂmaan'ua»sﬂve
gp116(N73) lagld pQE30 wiindmiuaasaanuaslusdn gpl16(N73) awFuufiey
ruwouTisduvas £ coli #lafiduil (£ coli fifiiawiz pQE30) (31]1"'] 4A) uasidlaviims
as7eaauTLTauilanis Western biot uazl® monocional antibody #id1iwnzda gp116
489 YHV Wi antibody snusndunuliséiu gp116(N73) I (U 48)

3. ISARBINISUARIDANDIBU gp64ATM
3.1 n1suandn gp64ATM
INNITUONEI gpB4ATM uar Bu gps4ATM(Eco) Tapld3t PCR wuritlduny
DNA #sfiune 1526 bp @euaiildasaiuawiaves DNA Aleaald qﬂﬁ 5 u8: 9
auEIaL)
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3.2 nMsAnsINISHAERIDaNTBIEW gp64ATM laeld pQE30 pMAL-C2 pMAL-

P2 naz pGEX-6P-1

INM13YY SDS-PAGE 'uaﬂﬂiﬁuﬁ"lﬁaﬁﬂmsm:@j"ummamaan‘uaaﬁu
gp64ATM lault pQE30 pMAL-C2 pMAL-P2 uaz pGEX-6P-1 Liwuiriinmsusasaan
waalilsdiu gp64ATM HauSoufpunuwoulyséuues £ coii #lafltuil (£ col /3
{@WIE expression vector 6149 9)) (31]1?'] 6 31]‘?'1' 7 31Jﬁ 8 Lngﬂ'ﬁ 10) 'luzﬂﬁ 7 RUNIT
UAIBONDAL maltose binding protein (MBP) 270 pMAL-C2 ﬁvl.aiﬁ DNA insert laty MBP
ﬁm‘{mﬂfnfmaqaﬂszmm 42.5 kDa ua:'lugﬂﬁ 10 FLRUNTTUIAIB0NUBY glutathione S
transferase (GST) 91N pGEX-6P-1 7Ll DNA insert lag GST ﬁﬁmfmimaqaﬂs:mm
26 kDa

4. MIAnEINISHEAIDaNYaIAW gps4(HPL)
3.1 n1suandw gp64(HPL)
InAsueniu gpe4(HPL) uax Bu gpea(HPL)(ECo) lasldid PCR wurinle

a4 o - oY W “ MY o . e
WOy DNA Toflauna 498 bp TIHaTlAATINLLIMIAURI DNA #ilemald GUA 11 usz 12
audaD)

3.2 MsAnsn1suaataanvadiin gp64(HPL) lauly pQE30 pMAL-C2
pMAL-P2 uas pGEX-6P-1
MMV SDS-PAGE '11aoTﬂsﬁuﬁ‘leTmnmsm:s}’um'suﬁmaan-n adfin
gp64(HPL) lauld pQE30 pMAL-C2 pMAL-P2 uas pGEX-6P-1 linuininsusasean
pa3lU36u gpea(HPL) (auFuufoudvuoulsinves £ coi Alfigui (£ coli A3
@Iz expression vector §139) Qﬂﬁ 7 31!17'; 8 3‘1]'?1' 10 uaza‘ﬂﬁ 13)
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M gpl16ATM

2410 8p

51l 1 PCR product vasiiu gp116ATM
(M: Hi-Lo'" DNA Marker)
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31]17'1' 2 WaU8ISDS-PAGE 1nlustuiindalay E.colf Aflwaiaiia gp118ATM-pQE30

Lane M
Lane 1

Lane 2

: Low Molecular Weight
: lysate MNUUATIFY E. coli M15(pREP4) Tifiiawns pQE30(control)
: lysate 9 nuUAfFY £, coli M15(pREP4) Aifiwasdia

gp116ATM -pQE30
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M gn116 (N73)

1l 3 PCR product 12384 gp116(N73)
| (M: Hi-Lo"" DNA Marker)
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14.2 -— 6xHis-gpT16{N73)

A B

l:l -] o d.d Y
1A 4 wHawas (A) SDS-PAGE wnlisdwuiindalay E.coli Afiwaaiia
gp116(N73)- pQE30 UR: (B) Western blot Taul® MAb V3-28 ﬁi‘i']lW’l:Gia

gp116 189 YHV

Lane M : Low Molecular Weight
tane 1 :lysate NuUAfit3Y E. coli M15(pREP4) ﬁﬁLuW'\: pQE30(control)

Lane 2-3 : lysate 3NUUATIIY E. coli M15(pREP4) fiflwaaia
gp116(N73)-pQE30
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M gpS4ATM

fer—

“— 1526 bp

q1li 5 PCR product 18384 gpB4ATM
(M: Hi-Lo™" DNA Marker)
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Qupd v lhn

HRY4 (A) SDS-PAGE 9nlsdufindalay E.coli liwanaiia

gp64ATM-pQE30 usz (B) Western blot lagld MAb Y18-2Dfisn1zdia
gp64 183 YHV

Lane M : Molecular Weight Marker
Lane 1 : lysate 9InuUAfiiTe E. coli M15(pREP4) fifliawns pQE30(control)
Lane 2 : lysate 9INULIATILIY E. coli M15(pREP4) Afiwanadia
gp64ATM -pQE30
Lane 3 : lysate INUUATITY E. coli M15(pREP4) Afiwanadia
gp116ATM -pQE30

Lane 4 : purified YHV
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Hi Low
mw., mw 1 2 3

205 kD —— ssiniciin

-k

116 KD — simaciten
97 kD - uiiiyEE

66 kD - wimeeo

45 kD — s MBP (42.5 kD)

71t 7 e8I SDS-PAGE nlysdufnaalas £coli Aiwaalia gpe4ATM-pMAL-C2
uaz WRale gpB4(HPL)-pMAL-C2

Lane 1 :lysate 3nuuUnfii3y E coli BL21 Aiimaaiin gp64(HPL)-pMAL-C2
Lane 2 : lysate 9nnuuafii3y E. coli BL21 fiwangiia gp64ATM-pMAL-C2
Lane 3 : lysate 9nLuafit3s E. coli BL21 AsawnzwaIrila pMAL-C2 (controi)
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711l 8 uvwas SDS-PAGE nlusiufindalan Ecoil Ailwanalia gpe4ATM-pMAL-P2
LA WaRua gpb4(HPL)-pMAL-P2

Lane 1

Lane 2:

Lane 3:

Lane 4

Lane

Lane 6:

. pellet 8auLRTLIH E. coli BL21 Nlwwizwaiglla pMAL-P2 (control)

pellet vauuafie E cofi BL21 fifiwaaiia gp6a(HPL)-pMAL-P2
periplasmic fraction 3Muuafi3s E. coli BL21 Asiwenatie
gp64(HPL)-pMAL-P2

. peliet vaauunfi3s E. coli BL21 niiwansiia gp64(ATM)-pMAL-P2
5 : periplasmic fraction :MNuVATFe E. coli BL21 fillwanaila

gp64(ATM)-pMAL-P2
periptasmic fraction 9 nuuATiIY E. coli BL21 ATlawswansia
pMAL-P2 (control)
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M  gp64ATM(Eco)

311l 8 PCR product 1838w gpe4ATM(Eco)
(M: Hi-LoTM DNA Marker)
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29—
GST (26 kDa) —

31 10 wewa9 SDS-PAGE vinlis@ufindalan £.col Afiwanaiia
gp64ATM-pGEX-6P-1 Ua: Waiia gp64(HPL)-pGEX-6P-1
Lane M: Low molecular weight marker

Lane 1: lysate MUUATISY E. coli BL21 Afiwanadia pGEX-6P-1 (control)

Lane 2 : lysate 9NUUATISH £ coff BL21 Miiwanadia gp6a(HPL)-pGEX-6P-1

(.\JN—lg

: lysate 1NUUATISY £ coli BL21 Aiflawswansdia
gp64ATM-pGE X-6P-1

Lane
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M EpE4(HPL)

498 bp

51fl 11 PCR product 18984 gp64(HPL)
(M : Hi-Lo™ DNA Marker)
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M gpG4{HPL){Eco)

498 bp

3 12 PCR product w091 gpB4(HPL)(Eco)
(M :Hi-Lo'" DNA Marker)
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kb 1 2 3 4

sy -

200 -
16 .. -

gﬂﬁi 13 HawB? SDS-PAGE anlsaufinaalas E.col Afiwanaiin gp64(HPL)-pQE30

Lane 1: High molecular weight marker

Lane 2: Low molecular weight marker

Lane 3 : lysate INUUATIEE E. colf M15(pREP4) fiflwanaiin pQE30

Lane 4 : lysate 3nuuUafit3y E. coli M15(pREP4) Aflwanadia
gp64(HPL)-pQE30
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12, aqﬂﬂam'snﬂaaa

vinnIuendu gp116ATM lagit PCR wuilduou DNA anuswiafigaanas
udnamIMNsuAaIsanvasiuiilagly  pQE30 expression vector wugiluUszay
wad§y SeeraduldldianazunadoumyluaadussunefiGoaelimansaudmiy
msusassanvadlusduil  Siluamaamsdnmnisusassanluea§ins @ vasuyasi
14 baculo virus expression system avdligniznedsulndifssivirsduasfiuazatari
IWinsugasaanuasldsauiadu wiapeezld expression vector TRABRREMILNT
usaI08niun E. cofi dal atnalsfiany aannsuantiu gp116(N73) SsasarunSimiiua
swsiludraunsasziily 73 dwsamadaie N wanilwSundlanuedoadaiuiey
nynasiiluras GAV 1Aey 43.8% uazvinmisusassanlesld pQE30 expression vector
WUIIMIUEAIBanuad 6 histidine-tag gp116(N73) ‘luﬂ‘%mmﬁg‘: qﬂ?i 4)%0@5%:11’1
Wséuillunaseuanuiiwindudaids yav Tudananeeialy waztftosnnlusdiuludan
famumiloudusdunsao=ilusas GAV fins 43.8% Inhaslinnuduwzda YRV
Aoulnag

nnniuendu gpeaATM 1asdF PCR wudilduny DNA maswefidains
wsnaINMIuEAIaanuaiduiilanlt pQE30 expression vector WiHEINSUERIBENTDS

U@ 6 histidine-tag gp64ATM (56 kDa) lwszaufignunidiassnlaiaunsodsinain
loon  protein  gel udRzwuINImsuaaseantadlusawilald vis-2o monoclonal
antibody (Sithigorgul et al., 2002) Lilu probe lun 131 Wester biot (31Ut 6) Hasn

Western blot uresliAwinlilsén 6 histidine-tag gp64ATM ﬁm‘fwﬁfnTmaqaﬂ'szmm 56
kDa GaEnninluséin gpss 189 YHV tfisssmnmsuaasanuasitsauly & cofi 9143}
NTzUIUNNT glycosylation Lﬁﬂ'ﬂ’uﬁoﬁ'ﬂw‘“ﬁt{wﬁnhlaqaﬁaun’i'f[ﬂiﬁu gp64 Feduale
nnhiefilusdiuiiin  glycoprotein  3InuamMILRAIBENTId eI lTENiTEs 6T RN
wngnulumsuaasaanuaslusduillasfinisle expression vector Tiaawseldur pPMAL-
C2, pMAL-P2 vectors "ﬁd‘-ﬂ:‘lﬁ' fusion protein MU maltose binding protein (MBP) ua:
PGEX-6P-1 vector 939:1W fusion protein U glutathione-S-transferase (GST) Ailaiwui
rlifinvsusasssnuaslysiuiiudadnile
sourdslafianuneoaulunsusasaanuasluséin gpss lasfinisuuniin gp64
anvinafuamimiudduniaasiln 160 dwsnmovse N Fofldrufiwaunia
(hydrophilic region) ifuding laslWTafiuasedmiin gpeaPL) niudolaandud
L'i'l"'lij expression vector ¢199 laur pQE30, pMAL-C2, PMAL-P2 ua: pGEX-6P-1 ifia
dnmnmuaassanuds lwuiinsussseanvaslisduiiudatole Twamaanmsanm
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msuaasaanasin gps4 luimadiwiziBnsuasunasfilys baculo virus expression system
o [ o aak

pnavhlviinniuaasaanue LU sAURGLL
’[ﬂﬁﬁ;ﬂﬁ"‘i%’ummmﬁwmmﬁmaanmaaTﬂiﬁu gp116(N73) laduSauazanin

Tsduilunaseuanauiuindudaia YHV ludandhdald  adwlfianafiazdons

wenguYnnswaaaanvadllséu gpt16 uar gpsd melutiavinlunesauauitiu

et 3 A’ . [
Tnfudalta YHV 1Twn
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Multiplex RT-PCR ELISA

Development of diagnostic kit for detection of Viruses in

Penaeus monodon using Multiplex RT — PCR ELISA
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auhlunisasrawssviaemaiin PCR-ELISA
a1 hlumsasie YHV Taemaiin PCR-ELISA
arhlunisasie yaVided wssviasmatia RT-PCR ELISA

a1 T lun1sasie wssviieil YHV Iasnaiia RT-PCR ELISA
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#1513 Tagildluanive
A1519 4 AIUNANUDI PCR reaction YBINIATII WSSV
A1514 5 AIUNTLYES RT-PCR reaction YB4NITATIV YHV

@151 6 AIURANUDI Multiplex RT-PCR reaction
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ABSTRACT

The polymerase chain reaction (PCR) applied in diagnosis has the very useful
advantages of sensitivity and specificity. We have developed a method for the simultaneocus
detection of both genomic RNA and DNA for two different species of shrimp viruses, yellow —
head virus (YHV) white — spot syndrome virus (WSSV) which are currently the cause of very
serious and widespread losses in the shrimp industry in Thailand and in Asia. We describe a
method which allows rapid diagnosis by performing a single step of extraction for both RNA and
DNA using CTAB. The co - extract was then used for successful nucleic acid amplification ina
multiplex RT-PCR ELISA reaction employing the Super Script One multiplex RT-PCR process
with primer in ORF1 gene for YHV and primer nVP300F -nVP500R for WSSV. This multiplex
RT — PCR assay system is convenient and should be useful to shrimp aquaculturists for
simultaneous detection of YHV and WSSV in post-larvae and broodstock of P. monodon and in’

other asymptomatic carriers
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ABSTRACT: White spot syndrome virus (WSSV) presently
causes the most serious losses to shrimp farmers worldwide.
Earlier reports of high DNA sequence homology among ise-
lates from widely separated gecgraphical regions suggested
that a single virus was the cause. However, we have found
surprisingly high variation in the number of 54 bp DNA
repeats in ORF94 (GenBank AF369029) from 55 shrimp ponds
(65 shrimp samples) experiencing WSSV outbreaks in Thai-
land in 2000 and 2002. These were detected by PCR amplifi-
cation using primers ORF94-F and ORF94-R flanking the
repeat region. Altogether, 12 different repeat groups .were
found (frem 6 to 20 repeats) with 8 repeats being most fre-
quent (about 32%). Extracts prcpared from individual shrimp
in the same outbreak pond belonged to the same repeat
group while those collected at the same time from separate

WSSV outbreak ponds, or from the same ponds at different -

times, usually belonged to different repeat groups. This
suggested that different outbreaks were caused by different
WSSV isolates. In contrast to the highly variable mumbers of
repeats, sequence variation within the repeat region was con-
fined to either T or G at Position 36. These variations may be
useful for epidemiological studies on the local and global
movement of WSSV, since there is high variation in the num-
ber of repeats (good for local studies) but little sequence
change (good for global studies). -

KEY WORDS: WS>V - DNA sequence variation - Tandem
DNA repeat
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High losses from white spot syndrome virus (WSSV)
were first reported from cultivated shrimp ponds in
China, 1993, but these subsequently spread to most
major shrimp cultivation areas globally in succeeding
years (Flegel 1997, Lightner 1996). It is currently the
most serious viral pathogen of shrimp worldwide, with
estimaled losses in production amounting to several

N Codéspondmg author. Email: sctwf@mahidol.ac.th

hundred million US dollars per year in Asia alone
(Flegel & Alday-Sanz 1998). Characterization of WSSV
has shown that it is a tailed, rod-shaped, double-
stranded DNA virus {Wongteerasupaya et al. 1995,
Lightmer 1996) with a very large genome in the order
of 300 kb (van Hulten et al. 2001). Since the genome
has no significant homology to any known virus, it has
been assigned to a new viral family (Nimaviridae) and

. @ new viral genus (Whispovirus) (van Hulten et al,

2001; www.ncbinlm.nih.gov/ICTVdb/Ictv/index htm).
Sequence comparison of relatively small regions of
the tcial genome have shown very little variation in
widelv separated geographical isolates of WSSV (Lo et
al. 1998, Wang et al. 2000). This high uniformity in
DNA sequences suggests that a single virus species is
responsible for the worldwide outbreaks caused by
WSSV and has also made it difficult to trace move-
ments of the virus with any degree of certainty. Recent
puwulications (Tsai et al. 2000, van Hulten et al. 2000}
and deposition of full WSSV genome sequences at
GenBank (AF369029 from Thailand hereinafter called
WSSV-Th, AF440570 from Taiwan bereinafter called
WSSV-Tw, and AF332093 from China hereinafter
called WSSV-Ch) have revealed the presence of sev-
eral tandemly : epeated DNA sequences. For exampie.
ORF94 in WSS5V-Th (van Hulten et al. 2001) contains 6
tandem repeats of a 54 bp sequence (hereinafter called
ORF94-54) as does WSSV-Tw {ORF WSSV234). By
contrast WSSV.Ch (ORF W5V178) has 12 repeats. The
only sequence variation within the repeat regien is
alternation of G or T at Position 36 of the repeat. We
considered that this repeat region might be useful for
comparison of WSSV from shrimp culture ponds expe-
riencing white spot disease outbreaks. Our strategy

© Inter-Research 2003 - www.int-res.com
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Tabie i. Source, date and number of samples collected for the study

- .
Province Location Date No. of ponds
Chantaburi SE coast, Gulf of Thailand 25 to 29 Jan 2002 6
Chacheongsao Central Thailand near Bangkok 29 Sep fo 10 Oct 2000 8
1 to 30 Jan 2002 17
Chumporn Mid-5W coast, Gulf of Thailand 11 to 29 Nov 2000
28 Nov 2002 H
Surat Thani Lower SW coast, Gulf of Thailand 9 and 24 Oct 2000 11
‘ 26 Nov lo 13 Dec 2002
{ Nakomsrithumarat Lower SW coast, Gulf of Thciland 5 Sep to 13 Oct 2000 2
Total 55

was tc construct PCR primers bracketing the multiple
repeat region of the ribonuclease reductase gene
of WSSV, to use these with template DNA extracted
from a variety of W55V-infected Thai shrimp, and to
-sequence any PCR products for pessible variation. We
. found wide variation in the number of tandem repeats
jbut little change in sequence amongst the isolates
' tested.

Materials and methods. Shrimp specimens: A total
of 65 spectmens of shriap were collected from 55 Thai
shimp ponds experiencing outbreaks of white spot
disease (WSD) over the interval October 2000 to Janu-
ary 2002. Pleopods from live, moribund shrimp show-
ing gross signs of WSD were clipped with scissors
deaned in alcohol and placed directly in 95 % ethano:
tor rapsporf te the laboratory (volume of ethanol i0
times more than tissue placed in it). Farminrg areas
induded in the study were Chuntaburi Province on the
east coast of the Gulf of Thailand, Chacheongsac
Povince in central Thailand and Surat Thani and
umporn provinces in the mid-south on the -west
of the Guif of Thailand (Table 1J.

Nacleic acid parification: Infected tissues were
mogenized in TN buffer {20 mM Tris-HCL, 400 mM
Cl pH 7.4). After centrifugation at 2000 x g for
Omin, DNA was isolated by treatment with Pro-
ase K (0.2 mg ml*) and sarkosyl (1 %) at 45°C for 2
1 h followed by phenol-chloroform extraction
brook & Russel 2001).
PCR reactions: The primers used were derived from
RF34 of WSSV as part of the total genorme of WSSV-
ivan Hulten et al. 2001} and designed to act as
€am and downstream brackets to 6 tandem
ts of a 54 bp sequence (ORF94-54). The primers
¢ ORF94-F (5'-TCT ACT CGA GGA GGT GAC
C-3') and ORF94-R (5'-AGC AGG TGT GTA CAC

TCA TG-3'). For the PCR, 10 ng DNA template
30 pmol each primer were added to 50 i reaction
€ Containing 10 mM Tris-HCl, pH 8.3, 50 mM
*1.5 mM MgCl,, 200 pM each dATP, dTTP, dCTP

Table 2. Number and frequency of ORF94 repeats found in
PCR products from DNA extracts of 65 Thai shrimp samples
taken from 55 white spot syndrome virus {WS5V} outbreak

ponds

No. of Amplicon No. of No, of Frequency
repeats  size (bp} shrimp ponds for ponds
6 506 9 8 0.14

7 560 8 6 Q.10

8 614 19 18 0.32

9 668 10 8 0.14
10 . 722 - 3 0.05

11 . 776 1 1 0.02

12 830 4 4 0.07

13 - - -

i4 938 2 2 0.04

15 992 1 1 0.02

16 - -

17 1100 2 2 0.04

18 - - -

19 1208 3 1 0.02

20 1262 1 1 J2.02
Total 65 55 -

and dGTP, 2.5 U TagDNA polymerase Gibco-BRL (Life
Technologies). The mixture was incubated in a thermal
cycler using 35 cycles of 94°C for 1 min, 52°C for 1 min
and 72°C for 1 min, and a final elongation step at 72°C
for 10 min. The PCR products were resolved by 1.2%
agarose gel electrophresis (Nusieve 3:1) at 5 V am™.

Sequence analysis: PCR amplicons were purified
from agarose gels using a QIA quick Gel Extraction Kit
(QIAGEN) and were sequenced using Thermo
Sequence™ (Amersham) and -an Automated ABI
model 377 Sequencing system (Applied Biosystem).
Sequence alignment and estimation of sequence iden-
tity were conducted using Clustal W software.

Results and discussion. A preliminary test of 3
shrimp each from 4 outbreak ponds (not shown) indi-
cated that multiple shrimp specirnens from the same
pond would give the same result for ORF94 repeat
group, although larger samples would be needed to
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Table 3. Pattern of ORF94 repeat groups for WSSV outbreak ponds sampled in 2000 and 2002 o
No of 2000 2002 Total
repeats Surat Churm- Chat- Nakom- Surat Chum- Chat- Chanta-
Thani pom cheongsao srithamarat Thani porm cheongsao buri

6 4 1 3 8

7 1 1 4 6

8 2 1 B8 2 5 18

a 5 1 1 1 8

10 2 1 3

{1 L

12 1 2 1 4

14 2
.15 1 1

17 1 1 2

19 . 5 1 1

20 1 1

Total 11 4 8 2 6 1 17 6 55

‘In agarose gels, the band for 19 repeats was faint [except for 1 sample} and addibional to the stronger band for 8 repeats. Twa

amplicons passibly indicated simultaneous infection by 2 different WSSV types

test this assumption rigorously. Based on this test, we
assumed that each pond outbreak was caused by a
single WSSV type, and only 1 to 3 individual shrimp
were tested from each pond. The DNA exiracts from 65
samples of WSSV-infected shrimp from 55 ponds gave
avariety of amplicons using the primers ORF94-F and
ORF94-R (Table 2}, suggesting differences in the num-
ber of repeats from pond to pond. An example gel fer
fagmants representing 6 to 11 repeats is shown in
fig. 1. The most frequently encountered number of
JRF84-54 repeats was 8, but the range was 6 to 20,
e GenBank records for WS5SV-Th and WSSV-Tw
b repeats) and WSSV-Ch (12 repeats) fell within this
ange. For the sake of explanation, we pumbered these
®peats regions ORF94-1 to ORF94-20, realizing that
e were no ORF94-13, -16 and -18 repeats.
When compazing the number of ORF94 repeats
Mnd in samples from various shrimp farming areas
fable 3), there was no particular pattern, except in
00 for Chacheongsao, where ORF94-8 dominated
d Surat Thani, where ORF94-9 dominated. Also, the
halChe':!ng‘s::m- samples gave 2 PCR amplicons, a
09 one for ORF94-8 and a lighter one for ORF94-
! Possibly indicating infections with 2 strains of
v, Alternatively, it could have been a non-specific
Plification product, although that would appear to
Uiikely considering that 2 amplicons occurred in
5 of the 8 shrimp tested (Le. not all) and that
double amplicons occurred only in this sample.
Wever, pCr product sequencing would be neces-
Y10 resolve this issue. In addition to differences in
®t pattern between ponds and areas, the pattern of
Bats for Chacheongsao in 2000 and 2002 also
¥ed (Table 3).

Sequencing several of the {fragments confirmed the
presence of the 54 bp tandem repeat identical to that in
WSSV-Th, WSSV-Tw and WSSV-Ch at GenBank,
including variation in an alternate T or G at Position 36
(Table 4). In the initial repeat (ORF94-1j, T at Position
36 was invariant in all the sequenced fragments and in
WSSV-Th, WS5V-Tw and WSSV-Ch. T was also invari-
ant for ORF94-2, except for G found in WSSV-Th
{Table 4). Discounting ORF94-1'and ORF94-2, where T
was overwhelmingly dominant, the number of T (24}
and G {22) was almost equal for the remaining repeats,
although distribution amongst the repeats varied
(Table 4},

776bp
722bp
£68bp

614bp
560bp
506bp

Fig. 1. Exampie agarose gel showing PCR amplification prod-
ucts for 6 (Lane 1) to 11 {Lane 6) ORF94 repeals
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ple 4. Summary of substitutions found at Position 36 in sequenced ORF94 tandem repeat regions of selected amplicons from

I—;_ﬂ shrimp samples from Surat Thani {Surat) apd Chumpol {Chum). compared to GenBank references for white spot syndrome
virus {WSSV) in Taiwan, China and Thailand (W33V-Tw. -Ch and -Th) with 6 and 12 ORF94 repeats
Isolate QRF94 repeat number
1 2 3 4 S 6 7 8 » ] 10 11 12
surat #1 T T T T G T T G T
WSSV-Tw T T T G T T
Chum #2 T T T G T G T
Chum #4 T T T G G G
Surat #2 T T G T T G G
| Chum #3 « T T G T T G G T
wssv-Ch T T G G G G G G T T T T
wSSV-Th T G G G T T
L

Only 2 of the sequenced PCR products had identical
gumbers of repeats and identical sequences. These
were Surat #2 and Chum #3, both with 8 repeats and
derived from outbreak poands in the interval October to
November of 2000 (Table 4}. The result suggested that
these outbreaks were caused by the same type of
WSSV, even though they were separated by several
bundred kilometers. This being the case, it is unlikely
that the ponds became infected by cross contamina-
tien. On the other hand, these 2 provinces are adjacent
o each other and it is possible that the owners
1 obtained post-larvae (PL) for stocking the ponds from
the same source. Indeed, it is considered that WSSV
wfected PL are the main cause of WSD outbreaks in
Thailand (Withyachumnarnkul 1999). A similar argu-
ment might apply to the Chacheongsao 2000 samples
that aiso gave identicat results with PCR products for
ORF94 repeats of 8 and 19. By contrast, repeat groups
fromt Chacheongsao in 2002 mostly differed from pond
topond, and also differed from those in 2000. Similarly,
samples from Chum #2, 3 and 4 collected at e same
ime in 2000 were all dissimilar in number of repeats
‘Bod base pattern for Position 36. Perhaps these ponds
fised PL from different sources.

Other than Surat #2 and Chum #3, the variants in
fable 4 show no obvious relationships. It is particularly
‘Peresting that WSSV-Th that originated from Thai-
‘£l in 1996 (van Hulten et al. 2002) is markedly dif-
Tent from Churm #4 (also 6 repeats) and all the Thai
“ates we sequenced from 2000 and 2002. Perhaps
S was because we sequenced only 1 isclate with
ORF94 repeats. Alternatively, it may indicate that
ges have occurred in WSSV over time.

Obviously, the number of samples employed in this
<Y was too small and taken at too intermittent inter-
510 make firm conclusions. However, they do show
lthe ORF94 repeat region has potential for use in
“Emiological work with WSSV and may help in
U.ng its origin and spread. For example, it would be
Sible to use the method described herein to exam-

ine captured broodstock to determine the prevalence
of various WS5V types and to compare this with the
prevalence of the types found in outbreal: ponds. It
would also be useful, if possible, to trace the sources of
PL for the various ORF94 groups associated with out-
breaks. This is generally not possible in Thailand due
to fragmentation in the shrimp industry (i.e. unrelated
broodstock suppliers, nauplius producers, PL produc-
ers and farmers), but it may be possible elsewhere or
with a large integraied shrimp operation.

ORF94 lies together with other ORF of unknown
function between genes for the large subunit (ORF92)
and small subunit (ORF98} of WSSV ribonucleotide
reductase (RR). In WSSV-TL, -Tw and -Ch, the open
rezding frames for ORF94 are maintained in the multi-
ple repeats with the stop codon falling exactly at the
end of the last repeat. There is no sequence variation
amongst the 3 except for Position 36 of the repeat that
leads to an alternate aspartic acid (D) or glutamic acd
(E) in the putative protein sequences. The large varia-
tion in tandem repeats leads one to question whetherx
ORFS4 could produce a functional protein. Perhaps its
function (if any) is related to DNA transcription or con-
formation. Given that all of the samples studied came
from WSD outbreak ponds and showed variable
ORF94 repeat length, it is not immediately obvious
whether repeat length might be useful in identifying
virulent strains of WSSV. However, the possibility
should be explored.
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2ah
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=13
F=

aaldsauvsslia HPV

sUf 5 mansesvaeunNuIumizyesin Tulnausanniaald 1ae Western blot

A

&

36 memTamesanauswizweslululaanesuendueddaidan
4 laaulay (nafla immnohistocmistry

Uf 7 manesauauduwzees Ty TuTnausaueusived HPV16-0C Tay
immnohistocmistry

911 § sDS-PAGE wealilshueyma'lafe HPV enfenmdunszii
fONAIL Coomassie blue 1Az Western blot

gﬂ‘ﬁ 9 Immunchistochemistry U943 hepatopancresa mﬂfﬁ’aqmﬁmﬂsz
Teel9TuTulnausanounued HPV 16-9C

717 10 MYAATIEF PCR product nmafiasSinadu VP vaslais
HPV lapazmlsseadldnlamaids

U 11 urAIHan13A5 3900 insert 11 pCR-Blunt vector Tnu1diou ey

u g = Qo
ARSUWIE Hind 111 L1a Kpn I lavezm lsaaadian lasvessa

71# 12 mM36a pQE30 expression vector Atuou lasifasuwiz Hind 111 AU Kpn 1

31 13 uARINANISAA insert 11 pCR-Blunt A eiow lasidaswiz Hind I
1Uae Kpn 1
319 14 UAAINANITATIVEDY VP gene 11 pQE30 expression vector 7Y

1wy lanida 1wy Hindlll Ay Kpnl
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UNAaLD

Yevianisuonanalii® HPV w3 Hepatopancreatic parvovirus AAALTNNAT6N
uns=lapAT urografin gradient ultracentrifugation nisemamaawauacllsduaes
alapinafinfifo1iuas SDS-PAGE Umngiwuuoulusdundn 1 oiie 2uia 54 fils-
a13eu (kD) 9 fraction fieymalai HPV Sohansazansvashiz@adt U lunging
Aondalululasuosuaudved  wasnyn cell fusion levnnisaadenuanduefn
arudnwzaalada HPY lasmaila dot blot Shuduaouusn winasuiizedlerinms
maﬁmaumma‘iﬂLW'!:mao'[quIﬂauaauau?maﬁﬁia‘lﬂ's?\wae‘h‘mﬂumﬂﬁﬂ Western
blot was immunohistochemistry radTngimansadadaniululasuasuenduadld 4
Toaw Swawduadm 4 musodudulisdundnawia 54 kD ussdunviuadsaay
wasamialifa HPV U312k basophilic intranuclear inclusion bodies FINMTUATIER
Tae/3% immunohistochemistry TaslifufAsedaniededang uazlaiadug Aflims
Glm"ﬂalumﬂmmt'ﬂu yellow-head virus (YHV), white spot syndrom virus (WSSV) Ua
monadon baculovirus (MBV) lunisiaTey subclass 184 mouse immunoglobulin ﬂ
aralaolaandns g vee hybridoma wudniu 1gGy, 911U 2 Taau uaz 1gG; 1% 2
Tasu logh subclass 1gGy maandunulysfiuvaslaialedinid subclass 1gG; i
mmwﬂuh‘[ﬂauaaLtav.ﬂuaﬂmmﬁ‘lﬂiﬁumiwmmtﬂwnﬂm'mﬁan‘nl'manmsmm
immuo assay i Sandwish ELISA maﬂmmmaaumﬂ aue W alﬂumim’lmuﬁmu
mraadalada HPV figaln aade Tiangn wazenansain tolguaasunle

‘lun’mmﬂﬂimummmnﬂivmﬂmvwmm’mﬂﬂwuﬂ Sandwish ELISA @7t
anhadavnsliaanieiuralls@ulassainsatliaia HPV ol Fuaannifies
wadgwiunsnaalululaauaanaudived dafimansalaanislddnde  uendelsfionn
myusassanuasfuiiisdiiamw srdniudasiimaunly wu wiswzuulunsuaas
sanuasiulng mmfal@ldlusdwRsawalunaiaungaasariia Sandwish ELISA
gl



Abstract

Hepatopancreatic parvovirus (HPV) was isolated from hepatopancreas of slow
growth Penaeus monodon by urografin gradient centrifugation. Fhe presence of HPV in
the fraction was monitored by PCR and SDS-PAGE. Only one major band of 54 kD
protein was observed in the strongly PCR positive fractions that used for immunization
in mice for monoclona!l antibodies production. After cell fusion, the first step of selection
for the specific antibodies was performed by dot-blot over purified HPV viral particle.
The second step of screening was done by Western blot of the purified HPV and
immunohistochemistry of HPV-infected hepatopancreas. Four monoclonal antibodies
were isolated; they bound to the 54 kD protein on Western bilot analysis, and to
intranuclear inclusion body in the hepatopancreatic epithelial cell of infected prawﬁ by
immunchistochemistry. None of the antibodies did showed cross-reactivity to either
uninfected shrimp tissue or other shrimp viruses tested. All MAbs are IgG class; two of
them are |gG, and the other two are 1gG. The two MAbs of IgGay subclass seem to
bind to‘ the HPV-protein stronger than that of the other two antibodies of 1gG1. It is
promising to use these monoclonal antibodies for developing a highly sensitive immuno
assay such-as sandwich ELISA or a convenient kit for detection of HPV infection that
are more rapid, simple and suitable for field application.

In order to obtain large amount of viral protein for production of monoclonal
antibodies that will be used for developing of Sandwich ELISA, cloning and expression
of VP gene were performed. The cloning of the gene was success but the expression

was not. Therefore, the expression system may be improved.
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n'mammnmmumuﬂuammummﬂmwuﬁu'lmmﬂi-mﬂﬂammwuu
M amﬂsnGnu'lummmm.lﬂmume‘l’namnmu'lumnmmm‘lmnwmmmamu
umm_-rmnimammtﬂuaumn "l‘mmna‘lmnﬂim'lumna'}mﬂmﬂm'l@un Thiam-
\WRaY (Yellow-head virus, YHV), 1 isauaIa291713 (White-spot virus, WSV), Monodon
baculovirus (MBV) Uaz Hepatopancreatic parvovirus (HPV)

awiy Hev iDwbiafinelWiRalinlufy  Penaeids waoallTd Tasanzs
wargianddguesing T donands wazrjousting myrznanadhimmaniinolu
wanailszinarlan (i semanie anaido &eells Bulafide WRUDuE 3 u lewiu
(VA BaTias e wassminaunusisnle  (Lightner 1996) guutssnaing
15w HPV Tufanand wuaswsamameale 1t 2535

d
b

qm@ﬂvna HPY  srlinuoimsmauenfiduwiziasnauta (reaa aumiim
2543) 2idasndunisanitiadumailaifie  (histopathology) dnsmsiliniudas
méfmgji"ﬁwmmul,l,azﬂﬂ's:aun'mﬁga SitunInramsaadalusranFuduialiausn
sfeanlduunen  daunareidssnlasinaiia  PCR fnsifotnuwivaiy
(Sukhumsirichart ef al 1999 ; Pantoja & Lightner 2000; Phromjai ef al 2001;
2002) Lﬁaamnﬁ‘ﬁﬁﬁmm’hgomn {30919 DNA aaithiiredwiasga 1 fg
dufeuinivlais HPY 300 aunne (Sukhumsirichart ef al 1999 ; Pantoja &
Lightner 2000) udilfadnianaisadisfie ﬁaa'l'ﬁ'um'miﬁﬂﬂu'ﬁwmm_,go Gadlvad
ﬂguamsmm"mu dldroluminseliniengs  ussdasdudEiuaT  ethidium
bromide  @aiflugsravzGe  daanlainisianmaiin PCR-ELISA Tunsasrawiiie
Tafa HPY @sflanwlagani PCR ﬂnﬂuamamammﬂ'ﬂ ethidium  bromide
(Sukhumsirichart et &l 2000) wiRdsiidosiain 9 mdawd® PCR Sl
Tululaauaauwaudiuad  (monoclona! antibody) FufwdtnibfldTumawaimiuadng
WinanaRalflumsasvitedonisaage i osniiwitidanaly uazuwiny
G uanmnummﬂu.uun‘l‘&‘lum,ummwnmmawm:mJu.un wazenan UL
\iugaasiamiia strip test Adin araan T weslinme damdvludinaieid
‘nmm‘lu‘lﬁﬁmmam Tavlasinsnaalululaanaauanfvadladimizinnzisda
Tﬂwumaﬂ’nﬂhﬂmmamﬂumnuﬂiumna 135, 67 uar 22 kD (Sithigorngui et
al 2000; 2002) 'nmmm‘lﬂ'j’l,ummnmmmu'[‘a'ﬂmmaaﬂmmummmm'ﬁar a3

Wsn wasmsaadalunine



{ig49n HPV iju"h%'aﬁﬁahﬂ'luﬁmm@hﬁﬁ’]ﬁmuwwumsﬁﬂL“?ivau'm 3 s0na
manauamﬂﬂﬂmqmaoﬂsummm,ﬁu'lmaamwm muumﬂmumuamluﬂmuu 9
Kavmditnsaramidehisfiig Tasuszuing mammumwmma‘lmmmqq
Tiuaqaans ﬁamwa‘l.mni,'ln'i’mmﬁ']mmﬂaaoﬂﬁﬂmmm'hia sriulunisise
ﬂ'smmmmumwamTuTuIﬂauaatxaumuamﬂmn.w*\-@a‘h‘m HPV iaihanasaasy
nsaaialafe HPV uss mmw~mmmmiﬂuﬂaaLLauﬂuaﬂu“'lﬂwmmLﬂwmm'mﬂ

sagmFaa il lusuaa

Tapuszasanasgalasensioy
1. Wendalululnavoauaufvadfisiwzdnlhia HPV
> aNaS I IaTIT R nmsiadalaie HRY Tufonmehlaglilulnleavas
wauaid
3. Lﬁaﬁ@um'qmﬁ':ﬁﬁﬂdfu’h%'a HPV 1atA% sandwich ELISA it 520157 uas

uwdwugn
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MIL@Tey HPV an@ian

LENLa1AY  (hepatopancreas) 'uaaq”oqmehLm‘::mnu'a‘luﬁ’mi’wﬁaq‘%‘uazazlfﬁa-
inm wusedaruflululeneumamioidonts sumsmniiainualeslfinias
u® (hand homogenizer) lu NTE buffer; 0.2 M NaCl, 0.02 Tris-HCl, pH 7.4, 0.02 M
EDTA) uasiiuldenaznau 2 aslasliaass 7,000 uar 13,000 saudam? afaas
15wl Wugmlsudnih luiudae tracentrifugation finua 140, 000xg (Hklan 1
il shaznauiildluazasludWinasusziuusnluasazaouss urografin AZATL
(ududans 20%-40% AANUISI 140,000xg tHwaa 2 Talus 45 wif @@ fraction i)
amnududueas uografin WL 30% sz 35% Wazmalwividefusnivludud
140,000xg \ilwam 3 Falwd edmIasan urografin tiumznawliruszazaoln
UrideT NTE  shldanamlls@ulas sDS-PAGE rawh luldilunaudioudmiudgn
nfiduiuliny Swiss mouse uazlfidulisdusmivnmdaionlalulaauasuaudivad
TasA% Dot blot waz Western blot

éﬁw%’uﬁuﬁaﬁaméa HPV Bngunitaiun fixed lu Davidson’s fixative waldly -

a & Py J .
mMInegaunséalta HPV lapd immunohistochemistry

- a v Qr
madanniasny
a4 Gt q
asazann iz HPV Nuadusladnadu Ussunm 0.2 fadnsusaiasiny uivild
lWs@wmFsanmweay SDS uaz [3-mercaptosthanol wasanuwinly diatyzed lwindu

\Rarhia SDS uaz B-mercaptoethanol aan Mntwiamsazaslusiudldhludmdn
14 wy Swiss mouse U3anas 100 lulasdassas Tovafausnuaniy complete Freund's
adjuvant ludam 1.1 wdrmiudadt 3 afs fuaTacsonsudY incomplete Freund's
adjuvant Nn 9 2 dlewt ntu 1 dlenvindmnmiieai® 4 Fudiy dhan
nasavauiuwzllsfunaslada HPY  fiedouldlands  dot blot warnemauny
\iaiflasn hepatopancreas nnind LLﬂ:rj’dﬁﬂL%ﬂ'h%’ﬁ HPV laeA% immunohisto-

v/

chemistry wumnaauauasdazgnignniiquindinauiiaziiam fusion 3 T

Msuaa hybridoma
ﬁwgﬁ'lrﬁ%'umiﬂgngﬁfj'uﬁuﬁaufﬂsﬁuawn'l1%’a HPV ﬁﬂauwaaﬁﬁqmmunﬂ

spleen cell wazdunaa TNy myeloma cell laolt polyethylene glycol n3sa18



Leﬁaﬁaamgmlu 96 well microculture plate dIWIW 30 plate MUWIU 30
plate/fusion 188N hybridoma clone Asdslululaanasuaufived (MAb) Asuwizes
138 Hpv Lmaei'ﬁgﬂﬁmﬁaﬂﬁwm reclone  Bnmasnss  lawS%  limiton  dilution
method (Sithigorngul et a/ 2000)

N1IAALEBN hybridoma
lunsémiBan hybridoma clone #ig¥e MAb duwizdelidae HPv 17 3 5%

-~

Gtk TumaunInmiaadenlasdt  dot  blotting  mbwshuneaRandalasds
Western blot Was immunchistochemistry §Mua16L Fanuazdoauaddifeneg Idai
Dot blotting

Idmracaiswaalise HPV  fiasouldteduwinvnlviFoaniwets SDS uas
B-mercaptoethanal ud dialyze lushinau (fiafd® SDS usz [B-mercaptoethanal

ganly WaMeauunTzae nitroceliutose Utz 1 lulasias su@i 60°C (il
L 10 wift shaniuluhendssmadain  hybridoma luudazway (Faew 1:20
lu 5% oblotto = 5% non - fat dry mik 0.1% triton X 100 azaglu PBS) 1w
1 45 $2lug wEIINtuEITIL 0.5% blotto siantinls horseradish peroxidase
labelled goat anti-mouse IgG heavy and light chain specific antibody (GAM-
HRP; Biorad) (32979 1: 1,500 1flwan 3 alus amiudwlu 05% blotto uas
uulimsazane  substrate Usznausay  0.03% diaminoberzidine (DAB), 0.006%
hydrogen peroxide, 0.05% cobalt chloride azaslu PBS &an hybridoma clone
fusaoufinrulusiiuuadhia HPv  fesonld dhandaidandelasi® Westemn
blot W&z immunohistochemistry 71wl reclone Wz Cryo-preservation &WIU
midnsaa lu

SDS-PAGE ez Western blot

asazatohis HPY fuaSuuld snvinisuenluséiules SDS-PAGE (10%
198) ou3BUea Laemmii (1970) 7 100 Taarl (w1 Falus wisdrunitavas
w8 wndouluséiuds Coomassie brilant blue R - 250 Snaruwitatandislséiv
INLARAIENTTO  Nitrocellulose laald Western blot apparatus (Biorad) N
nitrocellulose membrane 'lﬂaju'l,u 5% blotto (w1 5 wih wonvulu Mab udas
Tfafiline1a 1:200 d1u 5% blotto e 4 alus st lldunszuawms
indirect immunoperoxidase \TWLAYIALUNIMUYEY  dot-blot Wamdunisuaslusiiud

oo g o

flgiToiulaudivad



immunohistochemistry

%1 hepatopancreas maorﬁ’aﬂﬂﬁua:@'\sﬁﬁﬂL%ﬂ"h"s“ﬁ HPYV i ldutlu
Davidson's fixative (fuaan 24  Falw ot ldinunssuaums paraffin
embedded dafiaifiainiulviionunw 8 lulaswes Fautalas WaHIunITNY
N7 immunohistochemisty 19838  indirect immunoperoxidase 49333 lagtassit
rehydrate Hiodalaging parafin  asnviniiiaigasn xylene  wnviusiilinu
butanol (100%) 95% - 70% ethanol wazin uwlu MAb A1 9 Fenadszyo
1:5 Junar 5 9alus 7 37°C §9 section d78 PBS vy GAM-HRP 132379
1:1,000 duwae 3 99lua uazUulusisazany  substrate Usznavdag 0.03%
DAB, 0.006% H,0, azawlu PBS iwen 5 wifi Sandas haematoxylin a2
eosin Y (H&E) anhés ethanol 1afifudens 9 butano! ilwlalu xylene ¥
\iu side n1slasld permount 1Smfidadialasa HPV wunguinena

MIa39daU class taz subclass 2929 Mab

Class Uaz subclass w89 mouse immunoglobulin a¥laslnausny 9 was
hybridoma @vi3maulay sandwich ELISA lagld Zymed's Mouse MonoAb kit
(HRP)

nslaanitslysdinu aviuga9la3a HPV

TuaauMIlaaubinaaoluuawds a1
ﬁuﬁaunﬁfﬂauﬁaua:mmamaanﬂaaﬁuﬁa%’wfﬂsﬁuﬁaﬁu (VP gene)
VinSunmdu VP 970 HPV DNA las PCR uazldr primer HPVF-KPN Nu HPVR-HND

ATIIRaY PCR product lap agarose gel electrophoresis

|

¥ Ligation lasdan PCR product 1) pCR-Blunt Vector

|

Transformation WazaaRanlalafifianaing insert sudaslSnEy



137 °C 1 LB broth + Kanamycin

'

FNAWAIENG WaxAIIIRAURILOawNA indert

'

a9 pQE30 Expression Vector Waza@ insert 8anan pCR--Blunt
AULaU LA RSUNIE Kpn | LA Hind 11

'

8N pQE30 uas insert aanaNLas lapld QlAquick Gel Extraction Kit

.

1 Ligation lagiiiay insert 11 pQE30

;

Transformation LLas E«iuﬁ'ﬂLﬁaﬂIﬂIﬂﬁﬁﬂﬁﬂiﬂﬁ recombinant plasmid

J bt : . e
iy Lihufiud 37 °c 1w LB broth + Ampicilin
anenmalauazaIramaunilaauiil recombinant plasmid

;

Transform recombinant plasmid l'}]"lij Expression host

'

nazguliiinisuaasaanuasdu ifondalisdulasiata

'

analusauuazayageulauniivii SDS-PAGE



manalSuraEw VP 209 HPV Taenisvia PCR

fmaAnRinmiuses ve yeslais HPV lasnadia PCR uazlfmsen g

1. DNA 983138 HPV

. plx polymerase
. 10X pix buffer

. 10X enhancer

. 2.5 mM dNTPs

. HPVF — KPN primer
. HPVR — HND primer

2

3

4

5

6. 50 mM MgSO,
7

8

9

. Deionized water

3
c4

—h

276

ﬁ’wmag’luﬁ%mm 50.0

nuu a1 PCR lagld Condition 4193

Pre-denaturation :
Denaturation
Annealing
Extension

Final extension

Store

94°¢C fluan
94°C fluam
54°C flwaan
68°C iflumn
68°C 1wt

4°¢c

adulwanaslnsinad
Twsiwad HPVF - KPN
5 ... GGG GTA CCATGA ACACCG AAGCACCCG TC....3

nangme  Srauiuauinoandaduladanuiiwzdsonlodeadnmne kont

Twnwa¥ HPVR - HND -
5 ......CCC AAG CTT TTA TAC ATT AAC TCTATA TTT C....3'

RTERA  dremustTiiaidaduldinnuiiwasaatauladaasuwie Hid i
—_—

2 wifi
15 Fuf]
30 w1
1 W17 45 U

20 wif

Tulasdes
Tulasiay
lulasias
lulatdas
Tulasaas
Tulasaas
lulatdas
Tulasiay
lulasias
lulasdes

AU

35 Jau

Qs

3

%



o ¢ 3 .
mM3aTsvalawiolay agarose gel electrophoresis

¥ 1 % agarose gel aduuliud? léasln chamber Al TBE buffer 3w

PCR product AiWgui Loading dye naaadluluiaa dosas 257 lulasias uasld Hito "

DNA marker #1WSUIfiBU2uIa1a9 DNA © wtn DNA endawa laglvnssualedh 100

Tae (wadszinm 1 2l anuwilubaslu Ethidium bromide wwilszan 10

WA uas Destian lwibinau win 10 wifi  wdnhlararevlaslfaunsallunsdag

MW DNA get uazdhagihin 1y

NM9411 Ligation (Walas@a PCR product 131U pCR — Blunt Vector

lwnnBauTu DNA U Vector %1 ITEG&IWDDY Vector : DNA = 1 : 10 (83071

gmlaolun) maday PCR product iU pCR-Blunt Vector 15a36na 9 aail
1.

2
3.
4
5

L

pCR-Biunt Vector 1 {ulasias (25 ng v38 10 fmol)
Blunt PCR product 1 lulasdas (40 ng w32 100 fmol)
10X Ligation buffer (with ATP) 1 lulasdes
T4 DNA Ligase (4U/LLY) 1 lulas@ias
Sterile water 6 lulasaas

ﬁ'smmgi‘lmﬁmm 10 lulasaas

Incubate &135a:8% 16°C wan 1 Faluw  nuuir ALY Freezer i —20 °C

aunirozin v Transformation
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Miu |

CRCC CGTTAGAATA
CTCC GCARATCTTAT

M13 Reverse priming site
201 CACHCAGGAA ACAGCTATGZ CLATCGATTAC GCCAAGCTAT TTAGS
GTGTiGTCCTT TGTCGATACT GGTECTAATCE CGGTTCGATA AATCC

Nsil  Hind Kpni Sacl BamH |1 Spel
!

| 1
CTCAAGCTAT GCATCAAGCT TGGTACCGAL: CTCGGATCCA CTAGTAACGG CUGCCAGTGT
GAGTTCGATA CGTAGTTCGA ACCATGGCTC CAGCCTAGGT GATCATTGCC GGCGGTCACR

Ech)RI EcTRI ’ P.slul Ecloﬂ\f
GCTGGAATTC AGG | CCTGRATTCT GCAGRTA
CGACCTTAAG TCC Blunt PCR Product GGACTTRAGA CGTCTAT

Not 1 Xho | fisil Xba i ﬂpial T7 promoter/priming site

TCCATCACAC TGGCGGLCGL TCGRGCATGC ATCTAGAGGG CCCARTTCCT CCTATAGTGA
AGGTAGTGTG ACCGCCGGCE AGCTCETACG TAGATCTCCC GGGTTAAGCE GGATATCACLT

M13 Forward (-20) priming site
GTCGTATTAC AATTCACTGG CCGTCGTTIT ACARACGTCGT GACTGGGAAR ACCCTGGCOGT 470
CAGCATAATG TTAAGTGACC GGCAGCARAE TGEFTGCAGCER CTGACCCTTT TGGGACCGCA

AN

%
=
o
3
S~
S
3

Comments for pCR®-Blunt
3512 nucleotides

A1 uEaINoanBoag 9 483 pCR — Blunt Vector



A1911 Transformation 1aa1% One Shot Competent cells

guaIazany SOC figmnnll 37°

U
azat One Shot Competent cells USunas 50 lulasaas luareriuds

'

1 Ligated product 10 lulasias anuaui One Shot Competent cefls

C

Taold tip auldithiu

|

wrluvaudly iuwan 30 wifl

!

Y1 Heat—shock lagiinluvinlu water bath 42°G
WHuean 45 Junn

!

Wluwrlusduge wiv 2 wif

:

tuETazans SOC 250 lulasaas avly anus inluvuly

Incubator 37°C 1Juiaa1 1 T2 lue WiamEINTEaY 225 saudaunt

'

AARITRTAE 150 1ulas@as 11 spread uw LB agar finay Kanamycin

o

Alanandutw 50 latniudaiinians

'

. . o X wew
1 plate TUtulu incubator 71 37°C wadl59 R
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NIENANAIFAN A21835 Rapid alkaline extraction
uﬂﬂTauﬂmuaauu plate 91NN Transformation aMAssln LB broth fidy

Kanamycin Aiflanadydu 50 lulasniudofiaddar 15w 5 fadday udnFsa 9

Aulu Incubator shaker  37°C 9 miuiin cuiture ALds U asana waalaa1e9%

. . b4 o &
Rapid alkaline extraction @nutuaau 695}

a0 Overnight culture Lﬁmm 1.5 UadRay lalu microcentrifuge tube
ua’am'lﬂﬂuﬂnﬂ"ﬂauﬂ’mm\!mqle 12,000 TBU@QH']Y‘ LL“J«L'JG'] 2 WA

|

aatandulafidusiladis uasEnauT s Taduua TSy

}

wWusnTasanen 1 WSanes 100 lulasias aolumznauvosuafise wanliidann
lagldieTas vortex auaznauazaty 7915 lwiugs wWuian 10 wd

:

' P = v v o a -
wnmazawh 2 Y3anas 200 Tulasias usuliidiulasnmsndnnasaldu 5 139
Aol lwuds 1 Hwaan 5w

!

Wineazaoi 3 Uinnas 150 lulasdes waulwidraulasns vortex wm 9
uazuwtlwibuda (Twiasn 10 wA

'

b lyuanaznaudasusaniss 12,000 saudauss tDue 5 wad TwaSoatlumdeg
ﬂﬂﬁ?ﬂﬁﬁ'wﬂtﬂﬂéﬂmuﬁa Talu microcentrifuge tube

'

Mmsaneaznau DNA §1un3tdin Absolute ethanol LElu 2 1v
waainanile maulidiulasns votexing uﬁ’:ﬁﬂ'ﬁ’ﬁqmﬂqﬁﬁaq s 2 wifi

‘L .

Huanaznaudisusam3os 12,000 saudauns wuan 5 wn
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|

aaia1aula (supernatant) fuldunnfige udaimseassuunszewdy

<4—

=

AIaznan DNA @18 70 % ethanol U3unas 1 Isddas 7 4°C

'

UUaANAzNauaIBwINBILT 12,000 saudaw i 1Hwan 5 wd aanuuidiuls
WRIATIRAIAUBATEAIWTY AILTaULRI Uszun 45 w1

|

82818 DNA lw TE buffer USanas 50 lulasias
i@ RNA aan lagtdy RNase (500 tulainiudedadaan USu1as 4 lulashas

PMBU Incubate A 37°C  1Tuiia1 30 wiA

-

anae28 Phenol chloroform Y311@7 1 Lﬁ’lmaomsa:muﬁﬁagﬁwﬁu LIRS IR R TaE!
inuwih ldduanaznanh 12,000 saudaud 1Hwnar 2 wf
LLﬁdg@Lﬁuf&m'la'ﬁuuutﬁwﬁfu g 2 a9

L

vivaulaliiu Freezer ﬁqmﬂqﬁ —20°C



-ﬂ{d . ot 24 & G o
mMsATIvdaUNIlAaKi insert TaantsaaaitowlEsiaasiinneg

bwanslenanaldindasisauloidadine Taoldmsens q doit

1. Recombinant plasmid (VP gene s pCR-Blunt) 10 'lulnsaas

2. 10X Reaction buffer 2 1.5 lulasdas
3. 10X BSA 15 lular@as
4. Hird Il 1 lulasias
5. Kpnr | - 1 lulasdes

ﬁ'anuﬂag'lmﬁmm 15 lulasdas

w1 Incubator 71 37°C ifluiim 2 Falue ud b ldSinnsidas
agarose gel electrophoresis 'Ua’lIﬂIENﬂH insert 'lﬂtam‘l"lu LB broth + Kanamyc:n Aau
m-mmmﬂwmaum 'lwuﬂ?‘mmmuﬂaoms =

MNSLAT88 Competent cells

g .
lumsia3ny Competent celts % =151 Tauuafids £ coff X-1-Bluelapiltaaau
nMsaseY a9il
¥1%8 £ cori XI-1-Biue ¥ uan9ly LB broth 5 iaddas

'

Vg 91 37°C Tufu ATEaU 250 saudawd

.

[-] A’ d‘ d‘J r-—% r-Y-3 A r- - " LY .« N
ifiaMReslu L8 broth 11 1.5 TaBRassauniy LB broth 100 Jadaas ylddheanin

& v = o
W lin 37°C dwan 2-4 Thlus

'

18 ODgso WilsMI52zan ™k 0.5-0.6 (14 LB broth 1w blank)

'

wrlwiiuds s 20 wad

'



TUANAZNAUSILUIIN T 4,600 Taudaun 1wl 15 wl

'

Avdulaudnbiaznananld 0.4 M CaCl, fitiin 15 Hadfas

uwd i g lvinns

|

il dusnaznaudiousaining 4,000 sousauwd Juis 15 Wl

'

flogmla udududis 0.1 M CaCl, findiu 1.2 Dadfas wen g

!

wislatu microcentrifuge tubes naanaz 150 lulasany

ua2fu 80 % glycerol 50 lulatdns

|

Wi lwaniw ua 1Ayl Freezer 1 —70°C

1IAR pQE30 Expression Vector WALARA insert 99NN pCR-Blunt

16

Ta -=IA== = b A:r g -3 :‘I’
ilalaiifAuliidu stock aaepaln LB broth + Kanamyein waziitTa pQE30

wdalu LB broth + Ampicilin &9l u8uly Incubator shaker 1 37°C  usuqlu

siawaalia autuaaui lanaud It NUWIINNITAA pQE30 Expression Vector

URAA insert (VP gene) 8an91n pCR-Blunt fatiowlodandiwiz Kpm | uax Hind Il

wdouiu Tavldmadna q doft
n13@7 pQE30 Expression Vector
1. pQE30 Expression Vector
2. 10X Reaction buffer 2
3. 10X BSA
4. Hird 1l
5. Kpn ]

“~
A

vianuaagluUiunas

50
6.5
6.5

1

U

65

lulas@as
lulasfias
lulasias
lulasias
lulasdios

lulasaas
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AN9AR insert aanan pCR-Blunt

1. recombinant plasmid 50 lulasdes
2. 10X Reaction buffer 2 65 lulasdas
3. 10X BSA 6.5 lulasiay
4. Hindll|

1 Vulasaes

5. Kol 1 lulasias

ﬁaﬂumasﬁutﬁ‘mm 65 lulasRes

i lAemailausagarose gel electrophoresis auduaaugs®ledna
UEIT W

N158NA pQE30 Expression Vector Uaz insert DONIINLAA

@6 band U8y DNA ermauwiafimald wvanisana DNA aanvnaalenld

QiAquick Gel Extraction Kit (QIAGEN) anasifiovas QIAquick Spin Handbook with 23-24
TINUUADU AU

TIMINIIaULAR: band daa ududy Buffer QG YS1nas 3 s hniing
log 100 fa8n30 vztlszane 100 Wwlassas

.

Incubate #1 50°C 1IuI87 10 WIT WS PTUNTENNIRAZHILNLE

'

\@a isopropanol 841 1 i wasiiwinms udaanlvitaiy

;

11 QlAquick spin column ldaalu collection tube

|

'il’lmia:mﬂﬁ'{muﬂﬁa%ﬂu microcentrifuge tube " 1&lw QIAquick spin column

Lm"'zﬁw1ﬂﬂumnﬂ:nauﬁdmmmﬁiuagaqﬂ Wuiat 1w

|

mszaamusfiagiu collection tube udaléanduiniouidy

'
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1§y Buffer QG 3unas 500 lulasdias aslu Qiaquick spin column
usnihlituenaznaw wWuan 1 wid

'

SatamI@a Buffer PE Y3unes 750 lulasaas udnihluduacnaw waan 1 wad

'

famsazauly collection tube UAIURANAZNORALUTIWILI 13,000 JOUFUT
uan 1 wh

'

U1 QlAquick spin column Tanslu microcentrifuge tube

-

1d Buffer EB USu1e3 50 lulasfas asluasanats Ind 9 membrane 289 QiAquick
spin column §3Ra 13 1 wf udvhltwanaznau tucst 1w

|

AUl Freezer 1 —20 096 TaIT R

n11917 Ligation TamFoun insert (VP gene) Nl pQE30
lumaifaudu DNA Al Vector 1is 2214 Vestor : DNA = 1 : 5 (andulaslua)
nﬁl Ao g L] Ll ;
nItpaY insert (VP gene) nu pQE30 Expression Vector a6t ] AIU

1. Insert (VP gene) 0.5 lulasaey (100 ng ¥Ia 100 frnol)
2. pQE30 Expression Vector 2 lulasdas ( 50 ng wia 20 fmal)
3. 56X Ligation buffer 2 lulasdas
4. T4 DNA Ligase 1 tulesdas
5. Sterile water 4.5 lulasias

ﬁmmag'lmﬁmm 10 lulasdes

ﬁo'lf‘ﬁ"mﬁuﬁqmmqﬁ 729 16°C anvnih ldAuif —20°c  sundressihluvin

Transformation



pQE-30, pQE-31,
pQE-32

Eﬂﬁ 2 Map a9 pQE30 Expression Vector
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nsafanaiadanagiv pQE3o lagld QlAprep Spin Miniprep Kit
° aad f a & i = A
ilalafifiiuaguw plate 9nMvh Transformation yuRpslu LB broth Hildy

o

Ampicilin Aflanudutu 50 lulasniudaliafdas et 5 §addas TR TGIIRY ST PILIN

11 Incubator shaker  37°C 3 miwi cutture AREIHIYNnseRawanaiia lasls
QlAprep Spin Miniprep Kit (QIAGEN) Gnug,iﬁa“ﬂao QlAprep Miniprep Handbook Wi 22-
23

nsas9@auIlaawle pQE30 A4 insert lasnsdaaiatanlaidadsiiniz

nwanslafiana lduidadinawlsiaainmne lauldaisdne 9 doil

1. recombinant plasmid 50 lulasias
2. 10X Reaction buffer 2 6.5 lulasdes
3. 10X BSA 65 lulasias
4. Himd 1l 1 lulesies
5. Kpn | 1 lulasdas

ﬁ'mmay:lmﬁmm 65 lulasaas

il BSin neubator # 37°C w2 Hlus wdnhly

AaTziens agarose gel electrophoresis
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HaNIINAagINazITaRaNIINAADY
Tnmsana ia HPV NNAURINA A WATEIEIT urografin gradient ultracen-
triugation U NNAIETIIMYEUlasdE SDS-PAGE Uningimulusdundn 1 7fia
e 54 kD (jUF 3) Temeandasiuiiiaemenulay Bonami ef &/ (1995) fiwy

Wsduaslia HPY fiarialdainds £ chinensis (fu polypeptide fiuwia 54 kD

Eﬂﬁ 3 mvhansilysduwvadhhia HPV lay SDS-PAGE
i M lhs@uanasgu
w0 1 uas 2 Tusé@uzaslasa HPV

mnusnihamsszaolysiunaslhie HPV Ao ldluny  druau 4 a¥y uih
Lﬁu%";’mla:m?%ﬁau immunohistochemistry Usz Western blot  3MNNNTRRANTINLTRE
nnihavy 1 @1lel hybridoma clones tszanm 1,000 Taau (30% 910 30 plates)
wutizadinaiiaanaudved i eauindalhialas®s dot blot 30 laau hatng
MIATIIRELUATIUS IRz IaILauAVad ey dot blot (Ltﬁaalugﬂﬁ 4)



HPV antigen 111371581111 MAb 7-6 H

i 4 dragamarh dot blot iadadanlululanealaaufidiwizdalusfuasiaia
HPV

nauitlasiaraudesisdT Western biot 48z immnohistocmistry Wu 4
Than  Astwuaudvadinmwizasluifuauea 54 kD (gﬂ-?i 5) uazna 4 laauf
F1WINIUNY  basophilic  intrauclear inclusion body luisadwas hepatopancreas
maarj‘aqmﬁwﬁﬁm‘f‘fa HPy - Uil 6)  legliwudffsila 9 Audladla
hepatopancreas 299INATEILUNG wanvnieis bitansfisodwihistu 9 ld
uf YHV. non-virulent YHV, MBV uaz WSSV (aviefi 1) usedbitiuilulules

aaLaRALEEN 4 Tamuiwinianzndalaig HPY

HPV 16-9C HPV16-12B HPV 17-1G  HPV 12-10C

54 kDa-

3R 5 nansasragauanuiumzuaslululaaueafindaldlan Western blot analysis



Ui 6 wansasrreuaMuiuwzaaslululpausanendiveddaidana 4 Teaulay

inaila immnohistocmistry
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deulsumisulululaausauauiuad 113 4 Taaw wud Tnau HPV16-9C Tvina
mineseLTaiign lugﬂf?i 7 (dwmmesaulululpsuasuaniived HPV16-9C 3n
asalan immunohistochemistry mngdesduldd waddmlngAdadaswaypn mi
By walivaoedfaageaudludfygm Famairdsunquanlalulasues
waudiued lismurrndnfslusineadlhiald  aradlesunandanunuusiveesifaly
USamit innifinly

*

: -: ‘"t _' i
RN W SE

Normal

3N 7 mamaseuanuduwizvadlululaanesuaufvad HPv16-9C lay
immnohistocmistry anaT uaas iiAwaaanfaaisalisuslalidnya o
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mnmm@ﬁaumwmmvwaeTquIﬂauaauauﬁuaﬂ HPV16-9C siplusdiuy adle Tsm
Western blot 8nass wuit lululaanaauaudiued HPV16-9C usnvnazaanTnduiy
Tisfundnawne 54 D 161LLﬁﬁﬂdm&lﬂ‘iﬂﬁ]UﬂUTﬂiﬂuTu’iﬂ 97 kD ladnday (sﬂn 8) Unz
INMHAYDI {mmunohlstochemistry Qﬂ‘n 9) aziule wasfiamdalasrduannesly
ﬁmmnmn*rssm%unufﬂﬂaauaauamuam HPV16-9C la# LLGI'il..SJU'NI.‘]IRﬂﬂﬂG\L’ﬁa

'himm‘luuamammm (aﬂﬁ‘i“ﬁ)

gﬂﬁ' 8 SDS-PAGE (A) waslusiiuaumalaia Hpy nnfnmduaszidendas
Coomassie blue
wnu s = lsdinanaisu
a = lisfunnaymalia Hev
WAz Western blot (8) #uarfulululesusauandued HPV 16-9C AsduiuTusén
W19 54 sz 97kD (Eafinuiulusdinly SDs-PAGE (gﬂﬂi"i‘;j
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TR

Eﬂﬁ 9 Immunohistochemistry 284 patopancresa mmj’oqmvi’mm: las (a) Tailsl
lulnavosuaudivad (B) ldlululaausausufivedl HPV 16-9C : immunoreactivity

1y wulw basophilic intranuclear inclusion body

Suhclass

subclass 183 mouse immunoglobulin ﬁﬁi"’iﬂ@lﬁlﬂaumd § 183 hybridoma
wodnlu  19G,, 2 laaw uwsr 19G; 2 laaw (@ 1) luTulnausauandived
subclass 1gG,, WNalvNIATIIgaLANT subclass IgG, 2 gﬂﬁ 6 LAy AT47 1)

Tululnausauausivadda HPV Al o1 W ldWaudugaana stip test
Walfareitdsldnass  megn  wsemansoi s lumeswldazaantasl
Fovoduiaiasile éﬁm“uéﬁazi'm"r’i'l'&'mnhiéqLﬁuﬁaaﬁﬂﬁ'rj'dmmﬁaﬁ'}
hepatopancreas ¥N63713  WTHABEITIBUNILE feces @93kl HPV lawAf
.PCR  lurisana penaeid (Pantoja & Lightner 2000) wuazlawds in  siw
hybridization, dot blot hybridization w8z PCR 'lur]”\sqm@hﬁLWW:Lﬁua'Luﬂ*J:r.ﬂﬂ‘lﬂﬂ
(Phromjai et al 2002) Faluwmsiefenfiu feces lumeaswin fadaunldase

Flesunulululnavasuaufusfifiudale



Wi 1 usesnarulfvadlululaanasuaufivadidumzds HPV
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Tululaauas Ui ednunylaiw
- a Dot Immunchisto- | Western
WOUFUaG Ndn-virulent
blot chemistry blot YHV MBV | WSSV
(subclass) YHV
HPV 6-12B
+ ++ ++ - - - -
(19Gz)
HPV 12-10C
+ + + - - - -
(lgG4)
HPV 16-9C*
+ ++ ++ - - - -
(19Gab)
HPV 17-1G y
+ + + - - - -
(19G4)

*

1

4

aunvuaalaaunldlunisdnm

luugas immunoreactivity

UWRAINA immnoreactivity 8%

++ UFGIHA immunoreactivity LT
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mmﬂﬂsmTﬂwuﬂawu (VP gene) 209125@ HPV laa PCR
annsuonds VP Tauni3vih PCR 9% primer HPVF-KPN il HPVR-HND Wy

AFuny DNA Saflvuiadszanm 1.7 kb GNE'L]Y] 10

4,000 bp
3 000 88 Band 984 PCR product
1 550 bp ~ .
1,400 (VP gene) N9U14 1.7 kb
1,000 bp

750 bp

gﬂﬁ 10 MTIATEH PCR product 3nmsiianSuiadin Ve 1aala¥a HPV Tanazm-
Lawadidnlamaida

wa2fi M : HiLo " DNA Marker

wnafi 1 : PCR product 184 VP gene Tafiuwia 1,7 kb

1551982 DNA inserts 11 pCR-Blunt Vector laglgtawlaiaadinne
IMAIATIVFOY insert 4 pCR-Blunt tasliaunladidaduwiz Aind 11l uaz Apn |

Nﬂhgﬂ‘ﬁ 11 2aulein unad 1 18 insert ualunnnf 2 mansndadidwald 2 1wa

f8 1.7 kb Uar 3.5 kb GnTuiudiBulovasin VP uazwas vector pCR-Blunt @u&1aY



8,800 bp
6,600 bp

4,400 bp
3,000 bp
2,200 bp

2,000 bp
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Band 193 pCR-Blunt

H9um 35 kb
Band 1484 insert

H9um 1.7 kb

JUN 11 UAAIHEN1TATIIEAY insert L pCR-Blunt vector laalflanloddaduwe Hind

M waz Apr 1 lasarnilsataadidnlaissas

WaIn M1

W M2
wenfn 1
wonfl 2

100 bp Marker

. A Hindlii Marker

- plasmid i insert

- recombinant Nl insert 1w pCR-Blunt

Han130 @ pQE30 Expression Vector Uaz@a insert aauian loaiaadimis

AINNITER pQE30 Expression Vector Uaze® insert u pCR-Blunt Vector @7t

wwladaadums Hidill AU ApA wadsingin ldaweaufidesms &s pQE30

Expression Vector §141@ 3.5 kb ﬁdzﬂﬁ. 12 &4 insert ﬁag'lu pCR-Blunt Jzue 1.7

kb fiagUfi 13 TIMkIsInslaauiu VP wia insert \IN§ pQE30 Expression Vector



PQE30 #ign
fapat Hind 11l YU Kpn |
6,000 bp
4000 b =
3000 Bp $9uR 3.5 kb
2,000 bp
1,550 bp
1,400 bp
1,000 bp
750 bp

JUN 12 m3da pQE30 expression vector Mutawlmldadiiwie Aind l Ay Apn |1
Wi M : Hilo™ DNA Marker
= = [
U0 1-2 : pQE30 Nonaadrutaulesd Hind Il uas Kpn

30
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pCR-Blunt
6,000 bp UM 3.5 kb
4,000 bp
3.000 bp
2,000 bp
1,550 bp
1,400 bp .
1,000 bp insert
9%41m 1.7 kb

JUA 13 uraanan1ane insert Tu pCR-Blunt dastawlasfdasimaz Aind Il uas Kpn i
WA M : Hi-Lo™™ DNA Marker
o - o
uwnafi 14 - insert 1u pCR-Blunt fignaiadneiawlasl Hind I uaz Apn |

o
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N15AT2948U VP gene T pQE30 expression vector lag{flanlmiaasiinae
INANTINTIIRAY VP gene L pQE30 Expression Vector lagldawlamiaasiim:
Hird I B Kpn | wafiiedingh waelafianale Lad insert w3a VP gene siufdaly

a

16 recombinant plasmid G‘fagﬂﬁ 14

M1 2 3

Band 199 pQE30 Fayifi

6,000 bp insert fUunA 3.5 kb

4,000 bp
3.000 bp

2,000 bp
1,550 bp
1,400 bp
1,000 bp

750 bp

500 bp

31]'7{ 14 UFAINANTIIATIIREU VP gene 11 pQE30 expression vector SREL@WLTI6R
FUws Hid LIl AU Kpn |

UnIi M : HiLo' " DNA Marker

w02l 1-4 : DNA fianaldaninlafinuioiay 1-4
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asduazdarsatuanisnaaas

Tunwinﬁdan1ﬂanﬂTﬂsmumaaiasaaanunvwwq-u WUIﬂ?ﬂuﬁaﬂ 1 #fia w4
54 kD Tewstimeandasiuiasfiviorululia HPy ﬂanﬂ'lm'mm P. chinensi Biwy
Iis@ulansaivashimily polypeptide 1 &1 ¥W1A 54 kD (Bonami ef a/, 1995)
diosnlusduveslhda Hev ﬂLﬂ'iEJ&ﬂﬂJJﬂ’J'IMU?ﬁYIﬁﬁJ muum'lmmm'lﬂ‘lwmwa
naalululnaueauaudived InniIdaEen hybridoma $1%7% 1,000 lnaw Wy 4 Tﬂau
nmavﬂufulﬂauaauauﬂuamnaﬂMWSﬂQUﬂtumaamaaﬂnnaﬂ@umaiaiaIﬁPv U8 baso-
philic intranuclear inclusion bodies LLﬂ'lui]‘unumﬂaﬂﬂﬂ LRZIMNNITYIN Western blot Wy
111uTuTﬂauaauauwuasnhaﬂuaﬁuninﬂuim@ﬂuTﬂiwuﬂanﬂao1asamu1ﬂ 54 kD wan
wnfigieansosulysdurme 97 kD dandy Tusdwrfiafianaiuiulusguduas
{precursor) maﬂﬂmuﬁan nvlﬂmum:mumi proteolytic cleavage usi lvTyunasin
a4 waznednmuisrtumsinssumilun b il udaiwuune: (Rodent
parvovirus) luiiu vP2 a:gns‘i’mé’an‘ma:ﬁTuaﬂfﬁﬁuﬁagﬂﬁ'nu‘%tqmﬁﬁnima:ﬂu"lna
Fuan 9 (Glycine-rich region) & mIubu vP vailhix HPV Aatlusduamwia 97 kD
finsnaziluenidfiueg 2 dumis %aaﬂuWSﬂgﬂﬁh1ﬁ1éTﬂiﬁuwuﬂﬂ Uszu 54 kD o
(personal communication) ﬁhﬁﬂluiuiﬂauaauauﬁuaﬁ%qaﬂuﬂiniﬂﬁhiﬂiﬁu1ﬁ' 2
e Idiilssnnd epitope ndaudi vannfiudilululeaneauanduodsy 4 falaif]
ﬂgﬂ?ﬂﬂﬂﬁuﬂu1ﬁiﬁauﬂaﬂﬂWLWﬂT@Gnﬁaiiuluﬂdﬂa1ﬂ1 leun YHV, nonvirutent YHV,
WSSV Laz MBV muammm’uuml.m.maﬂuh'[ﬂauaauauﬂua@mmu (MTIF 1) .

'Eﬂulﬂauaﬂuauﬂuaﬂﬂauuﬂ aglu subdasslgG (19G, uaz IgGy,) Tuilu
uauauaanummmammnmﬂ subclass IgM  @nflunanduadfaondalditamon
A TaoluTulnauoauouduad subolass 19G;, H3 1w 2 laaw  sanTasuny
lWstwvashiwldfnilululasussuauduad  subclass 196, laefilululnauaa
WAUALDE IV HPV16-9C ﬁlﬁﬁmmm‘lum‘smnaaniﬂu immunohistochemistry (337
ga  usiatalsfiana mmﬁmammmamomaaﬂulﬁanmnmnuTuTuIﬂauaaLLauﬂuaﬂ
Maitarafiessnmndlilifeuaniyad 1099ndl inclusion  bodies WL
ﬂmmmummnumﬂum’uua’mmnaumalﬁ DNA probe lumsin i sﬁu hybndlzatlon
(Sukhumsirichart et al., 1999) o

lunwswaﬂqﬂﬂsaaaaumﬁﬂ Sandwich ELISA ﬁ?aqﬂﬂiaaﬁauﬁuq dndusasdl
uaudauniolusduraslifadwanun ﬁbﬁﬁnnsfﬂauﬁquﬂ:nniuaﬂaaanﬁuﬁa§ﬁq-
his@wiauveshis HPV asvilildlusdunadhiimnnwaieni W Fumsndelyly
Tﬂauaanauﬂuaﬂaquvuuwn dniunAaganTersuTiia Sandwich ELISA WI0TAATIY

aauauq
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PMINMTUENTW VP %atﬂuﬁuﬁmﬁai"wﬂﬂiﬁuﬁaﬁmaﬂﬁa HPv Taslslwsiwes
Aiuvneiues VP Tapmsvh PCR Usingild PCR product euwwafienaly @a
1.7 kb uarldlaawidng pCR-blunt vector ¥N13AAEaN recombinant plasmid fifu
VP ag nniudaiuiisanan pCR-blunt vector ua:IﬂauL'ff’lij PQE30 expression vector
Na‘ﬁ.vlﬁﬂi'mgd"l 1318 recombinant plasmid fiagw Joldulaon Expression vector L1316
atlutnasans

usainglsfiony  wannedssiaunsondalyluleanasuanduadfisunwizea
Tsa HPV f‘fnmmsmi’n'lﬂﬂi:qnﬂ"l,'ﬁ’luﬂ"tmna]ﬂﬁﬁmL"f;a'lﬁﬁffluq“aqa'w'iﬂ@umﬂﬁﬂ
dot blot, immunohistochemistry 1o ﬁﬁw?uﬂﬂiﬁmu‘n’qamﬁ‘ﬂﬁ@ Sandwich ELISA W3a
'g@mﬂﬁw] iy &zaan MaTmarnagn fuudesseniuaasaanvaslysdiu e

i luudalululnauoawauduafiiwiuuin dald
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Generation of monoclonal antibodies specific to hepatopancreatic parvovirus (HPV) from

Penaeus monodon.
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Generation of monoclonal antibodies specific to hepatopancreatic parvovirus (HPV) from

Penaeus monodon.

Abstract

Hepatopancreatic parvovirus (HPV) was isolated from hepatopancreas of slow growth
Penaeus monodon by urografin gradient centrifugation. The presence of HPV in the fraction
was monitored by PCR and SDS-PAGE. Only one major band of 54 kD protein was observed
in the strongly PCR positive fractions that used for immunization in mice for monoclonal
antibodies production. After cell fusion, the first step Q;lection for the specific antibc;dies was
performed by dot-blot over purified HPV viral particle. The second step of screening was done
by Western blot of the purified HPV and immunohistochemistry of HP V-infected
hepatopancreas. Four monoelonal antibodies were isolated; they bound to the 54 kD protein on
Western blot analysis, and to intranuclear inclusion body in the hepatopancreatic epithelial cell
of infected prawn by immunohistochemistry. Noae of the antibodies did showed cross-
reactivity to either uninfected shrimp tissue or other shrimp viruses tested. It is promising to
use these monoclonal antibodies for developing a highly sensitive immuno assay such as

sandwich ELISA or a convenient kit for detection of HPV infection.

Introduction

Hepatopancreatic parvovirus (HPV) has been known to infect several penaeid shrimp in
Asian Australian and African region since 1985 (Lightner et al., 1993) and the first report was
found in Thailand in Penaeus monodon in 1993 (Flegel et al., 1993). Shrimp infected with
HPV usually showed non-specific gross sign of disease; however, the infection of HPV are
statistically related to retarded growth in P. monodon (Flegel et al., 1999). HPV particle is an
icosahedral shape approximately 22 nm in diameter containing ssDNA of 6 kb in size which
encodes a single polypeptide of 54 kDD.-The virus was classified into the Parvoviridae family

based on these characteristics (Bonami et al., 1995; Spann et al., 1997, Sukhumsirichart et al.,



1999). HPV detection was traditionally dependent upon the histological demonsfration of
basophilic intranuclear inclusion by H&E or Giemsa staining (Lightner, 1996). DNA probe and
PCR primer have been developed and proven to be a powerful tool for diagnosis of shrimp
HPV infection (Sukhumsirichart et al., 1999; 2002; Pantoja & Lightner 2000, Phromjai et al.,
2001; 2002). Under the optimized conditions, approximately equivalent to 300 viral particles
could be detected (Pantoja & Lighner, 2000). However, there are practical limitations of using
PCR fo-r their widespread applications including the need for spectal equipments, highly trained
personnel and expensive cost for small sampie numbers. Moreover, HPVs isolated from
different shrimp species and geographic regions; P. chinensis from Korea (Bonami et al.,
1995), P. monodon from Thailand (Sukhumsirichart et al., 1999) and Macrobrachium
rosenbergii from Malaysia (Lightner et al., 1994), seem to be different isolate, therefore, the
primers designed for HPV from P. chinensis wéqre not particularly efficient for PCR
amplification of HPV DNA from P. monodon (Phromjati et al., 2001).

Immunological based diagnosis, especially monoclonal antibody, has been proven to be
an alternative effective method for diagnosis of various viral infected diseases (Sithigorngul et
al., 2002) and can be modified to various techniques used including a convenient diagnostic kit.
This study is an preliminary trial to produce monoclonal antibody specific to HPV in order to

develop a high sensitive and convenient test kit for HPV detection in the future.

Methods

Antigen preparation

Retard growth shrimps P. monodon (1-3g) were collected from ponds in Chonburi
province, Thailand. Hepatopancreas was dissected out and frozen immediately in liquid
nitrogen and stored at —70 °C until use. The hepatopancreas was homogenated in NaCl-Tris-
EDTA buffer (NTE; 0.2 M NaCl, 0.02M Tris-HCI, 0.02M EDTA pH 7.4). The cell debris was
separated out by centrifugation at 7,000 and 13,000xg for 15 min each. The supernatant was
centrifuged at 140,000xg for 1 hr and the pellet was resuspended and further separated by
gradient ultracentrifugation in (20-40%) urografin for 3 hr. The fractions were coilected,
diluted with NTE and centrifuged at 140,000xg for 3 hr. The pellet was resuspended in Tris-
EDTA buffer (TE; 10 mM Tris-HCl , 1 mM EDTA pH 7.4) at 4 °C and checked- for the
presence of HPV by PCR and SDS-PAGE. The positive fractions were divided into smali



aliquots and stored at -70 °C. The viral suspension was used for immunization, screening of
MAbs by dot blot and Western blot.

Part of purified virus was denatured by mixing with treatmeﬁt buffer (SDS and B-
mercaptoethanol) dialyzed against phosphate buffered saline (IgBS; 0.15 M phosphate buffered
saline, pH 7.2), then divided into small aliquots and used for immunization. '

Part of HPV-infected hepatopancreas was fixed in Davidson’s fixative and processed

for paraffin sectioning and used for immunohistochemical screening of antibody against HPV.

PCR detection of HPV

The HPV specific primer sets 121F (5’GCA CTT ATC ACT GTC TCT AC 3”) and
276R (5'GTG AAC TTT GTA AAT ACC TTG 37) were used in PCR amplification. A stored
viral fraction was thawed and treated with 50 pg/ml of proteinase K for 30 min at 37 °C
followed by 0.5% sarkosyl treatment for | hr at 65 °C. The nucleic acid was then extracted
using phenol and chioroform-isoamyl alcohol (24:1:1 v/v) and precipitated with 70% ethanol.
The DNA pellet was washed with 70% ethanol, air dried and resuspended in TE buffer. The
purified DNA was amplified by PCR in a 50 ul reaction mixture as described by
Sukhumsirichart et al., (1999), and PCR product of 156 bp was a specific DNA fragment for
HPV detection. .

Immunization

Three Swiss albino mice were first immunized intraperitoneally with 100 pl of
denatured HPV (0.2 mg/ml) mixed with complete Freund’s adjuvant (1:1). Mice were boosted
with the same preparation mixed with incomplete Freund’s adjuvant 3 times at 2 weeks
intervals. After the forth injection, sera were collected and tested for HPV immunoreactivity by

immunohistochemistry and Western blot.

Monoclonal antibody production

The best performing mouse was boosted 3 days before hybridoma production. A cell
fusion procedure was adapted from the method developed by Kohler & Milstein (1976), with
modifications described by Mosmann et al. (1979). A P3X myeloma cell line was used as th;r

fusion partner. Fusion products from 1 mouse were plated on 30 microculture plates (96



n

wells/plate). After identification of positive cultures by screening methods described below,

cell were recloned by the limiting dilution method.

Screening methods
Dot-blotting: Purified virus (0.1 mg/ml) was spotted on nitrocellulose membrane (1 pl/spot),
subsequently baked at 60 °C for 10 min and then incubated with hybridoma conditioned media
from each culture well (1:20 dilution in 5% Blotto: 5% nonfat dry milk, 0.1% Triton-X-100 in
PBS) for 4 hr. After extensive washing in 0.5% Blotto, the membrane was incubated in
horseradish peroxidase conjugated goat anti-mouse IgG heavy and light chain specific antibody
(GAM-HRP; BioRad) at 1:1000 dilution for 3 hr. The membrane was then washed extensively
as before and incubated in a substrate mixture contaif;ing 0.006% hydrogen peroxide, 0.03%
diaminobenzidine (DAB),0.05% cobalt chloride in PBS. Hybridoma clones producing
antibodies that displayed immunoreactivity were confirmed for viral specificity by Western

blot and immunchistochemistry before eloning and cryo-preservation for further investigation.

Western blot; partially purified HPV were separated by 10% SDS-PAGE according to the
method described by Laemmli (1970). Samples were electrophoresed for 1 hr at 100 V and part
of the gel was stained using Coomassie brilliant blue R-250. For Western blot analysis, the
samples resolved by SDS-PAGE were electroblotted onto mitrocellulose membranes using a
Transblot apparatus (BioRad). The nitrocellulose membrane was incubated in 5% blotto for 10
min, treated with 1:200 of each monoclonal antibody for 4 h and then processed as described

above in the dot blotting section.

Immunohistochemistry: Cephalothoraces from HPV infected prawns were fixed in
Davidson’s fixative solution for 24 hr before processing for paraffin sectioning. Serial sections
(8 um thickness)were prepared and processed fpr indirect immunoperoxidase staining using
various monoclonal antibodies and GAM-HRP diluted 1:1000 with 10% calf serum in PBS.
Peroxidase activity was revealed by incubation with 0.03% DAB and 0.06% hydrogen peroxide
in PBS. Preparations were counterstained with haematoxylin and eosin Y (H&E), dehydrated in
graded ethanol series, cleared in xylene and mount in permount (Sithigorngul et al., 1999).
Positive reactions were visualized as -brown coloration against pink cytoplasm and purple

nuclei.



Tissues from P. monodon infected with YHV, nonvirulent YHV, MBV and WSSV

were also used to determine the cross-reactivity of the MAbs by immunohistochemistry.

Characterization.of monoclonal antibodies

Class and subclass determination: Class and subclass of mouse immunoglobulins
produced by the hybridomas were determined by sandwich ELISA using Zymed's Mouse
MonoAb ID Kit (HRP).

Results and Discussion

From SDS-PAGE analysis of partially purified HPV, revealed a major band of 54 kD
protein (Fig. 1A), which similar to that reported in P. chinensis (Bonami et al., 1995).
Therefore the purity of the preparation was highly enough to use for immunization. After the
fourth immunization with HPV preparations, antisera from all three mice bound specifically to
basophilic intra-nuclear inclusion bodies of HPV-infected cells-of hepatopancreas by means of
immunochistochemistry and showed two strongly specific bands at 54 and 97 kD by means of
Western blot. Then one mouse was used as spleen donor. The yield of hybridoma clones was
approxirhately 1,000 clones (30% of wells from the 30 plates) and only 10 clones demonstrated
the specific binding to viral protein by dot blot assay. After Western blot and
immunohistochemistry analyses, only four clones showed specific binding to 54 kID protein
(Fig.1B), and to basophilic intra-nuclear inclusion bodies HPV-infected cells of hepatopancreas
without any immunoreactivity to uninfected tissues (Fig. 2). The antibody also recognized the
97 kD protein. This protein may be the precursor of the 54 kD protein since it appeared as a
minor protein but shares the same epitope of the major protein (54 kD). The specificity of the
selected MAbs was tested by applying of all MAbs to the tissues infected with YHV,
nonvirulent YHV, WSSV, and MBYV for immunohistochemical analysis, no immunoreactivity
was observed in all preparations (Table 1.).

From immunohistochemical studies using HPV16-9C antibody, some inclusion bodies
were not recognized (Fig. 2) This similar result was also observed in in situ hybridization using

P. monodon HPV probe (Sukhumsirichart et al., 1999). The unstained inclusion bodies may be



due to the high density of the inclusion bodies that may prevent the accession of the antibody,
or the prawns may be infected with a mixture of different populations of HPV-like viruses.

All MAbs are IgG class; two of them are IgG, and the other two are 1gGay (Table 1).
The two MAbs of IgGy, subclass seem to bind to the HPV-protein stronger than that of the
other two antibodies of IgG1. These MAbs may be useful for further development of a highly
sensitive immuno-assay such as sandwich ELISA for HPV detection in feces similar to the
PCR method (Pantoja & Lightner, 2000). A convenient strip test Is be another choice for rapid
assay ir; field test. However, more MAb generation is needed for production of antibodies
against various epitopes in order to increase the sensitivity of the assay. Therefore, molecular
cloning and expression of HPV protein will be useful approach for production of high quantity

antigen for production of polyclonal antibody in rabbit.
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Table 1. Characterization of moncclonal antibodies specific to HPV

MAD : Immuno detection method Cross-reactivity to other viruses
Western YHV
(subclass) Dot blot [HC YHV WSSV MBV
blot (nonvirulent)
HPV6-12B
+ ++ ++ - - - -
(I1gGap) ]
HPVI12-
+ + + - - - -
10C(I2G)
HPV16-
9C* + ++ ++ - - - -
(IgGav)
HPV 17-
+ + + - - - -
1G(IgGr)

*represent antibody used for characterization.
- = no immunoreactivity

+ = light inmunoreactivity

++ = strong immunoreactivity

IHC = Immunochistochemistry

10
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Figure Legends

Figure 1. SDS-PAGE and Western blot analysis (A} SDS-PAGE of HPV preparation stained
with Coomassie blue. (B) Western blot of HPV preparation treated with HPV16-9C
monoclonal antibody, which bind to the main protein band at 54 kD (arrow) and minor band at
97 kD.

(s) = standard proteins, (a) = HPV preparation.

Figure 2. Inmunohistochemistry of hepatopancreas from retard growth P. monodon. (A)
tissue section stained with H&E without antibody treati;lent. (B) the nearby section treated
with HPV16-9C monoclonal antibody and counter stained with H&E. Arrows indicated
immunoreactivity in early HPV infection nuclei. The HPV immunoreactivity is observed in the

lumen (L) of pancreatic tubule as well (arrow head).
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Abstract : Hepatopancreatic parvovirus was isolated from hepatopancreas of stunt
Penaeus monodon by urografin gradient ultracentrifugation. Fractions containing
highest amount of viral particles were analysed by SDS-PAGE. The major protéiﬁ
~ band was found at 54 kD. The viral preparation was injected into Swiss mouse
for production of monoclonal antibody. Four hybridoma clones were identified by
dot blot and immunchistochemistry §creening. Four monoclonal antibodies can bind
to both native and denatured protein. Western blot analysis revealed that all of
these antibodies bind to a protein with molecular mass of 54 kD protein. The
detection of HPV infection by immunohistochemistry method revealed the
immunoreactivity only in the basophilic intranuclear inclusion bodies of the
infected cells of hepatopancreas, no crossreactiwgty in normal tissue and other
viruses such as yellow head wirus, white -

spot syndrome virus and monodon baculovirus.



unii _ -
R . [~ v o = dy 9r .
Hepatopancreatic  parvovirus  (HPV) 1iluladafivunsandfoludenna penacid 1u
v a da oy 2 4
dsumsrlng wun1s@n@elufInalf (Penaeus monodon) ASausnITel wer 2535 (Flegel et
[ 3/ 4
al. 1993) uamwgydevesdanmdmindade 1ada HPY Falifinmsagdediesdaeuy iisaans
¥ [ )
Sawtiatilnnuguusedt WeouduliSalsaiunios (vellow head virus: YHV) wag'hde
'I @ . . s & [l 1<f’ é ° a5
SAAUWAIYAYIY (white spot syndrome virus: WSSV) flvpiudednuiuauvanilslunsvialeg
g a I og P =Y d‘!} ] = ar 3 yd? 3 o~ = 4 ]
mnawhludelidannsnigaulandininind  dwalfinuasnfidvsdiinandanaasing
>
Unfuin (¥eae BugIssw 2543; Sukhumsirichart et al 1999) vinnsssivaaulayidndes
da o ) ] O o Y o & ™
yanssmidiansounun HPY ubfafiflviada @urimuinanweade lafadsema 22-
24 nm gﬂ%m’ﬂusmu icosahedral Qﬂﬁtﬂﬁﬂﬂﬁn (unenveloped viral particles) fiﬁ‘l‘iﬁm‘i‘ﬂi‘m
g T I . .
ﬁ]u DNA at] (single-stranded DNA : ssDNA) ﬂﬂ’t)g‘lu’ldﬁ Parvoviridae (Bonami et al.
- = o
1995, Spann et al. 1997; Sukhumsirichart et al. 1999) wazNMsAATIEY Inssadialdsay
¥
v8¢ HPV wuldsAudisswia@outiy  polypeptide Wimiinluanga 54 kD (Bonami et al.
1995)
9 el J t o v o ny
qafdede HPV exlunwuemianioueniifunwizuasdude (vzan Gugassor 2543)
= 9 & aa W .:ré i & o d’ruﬂy o Yo -
WHpInIAINISAS I IIRIMATale  (histopathology)  A9TBn1stidnitudesefuddiug @
3 0
szaumsalgs  wasmensaomsaaiieluszovsudnds limumsaitesoBuiven | dwms
a3393038uTAe3E PCR {inmisldednaunsviany (Sukhumsirichart et al. 1999 ; Pantoja &
. . L
Lightner 2000; Phromjai et al. 2001 ;2002) #0990 351uHAw lageun a13150m529%7 DNA
ar ] 17 é o -
maa'hsaeuwuauqﬂ 1 fg TIANMNMUIYNIA HPV 300 ayn1fn (Sukhumsirichart et al. 1999 :
. . td 9 o ar 1 & gl a P ° o o g
Pantoja & Lightner 2000) usl<dodiianatwosienonosldyaminsinnudiggs donlgla
' ' =4 W o e g . £ 4
mamwizAm mlF9oluniseselinmge unzdesduiaiums etidium bromide Fufiums
AeuziSe wennnds PCR dalinmisdaudaswauna uds PCR fu ELISA @hdwdu Taold
ar P o oot =, o« a 3 =y
ManATSANIININ DNA #2675 PCR unzdnsievinania PCR voudla HPV A203% ELISA
(Sukhumsirichart et al. 2000) {i4od lngludeald ethidium bromide Wudounanda PCR
wandaildedtadu 9 wmieuds pcr Und  msl¥luTuTnausausuiued (monoclonal
\ P aa w Y .é’ o A & aoada [} Pt
antibody) hiTniislumsasinifedonudadease essindhiSiiiianuusiui waziigy
WUUATELINMIITNEAN 9 vategluuy annsedSulieianndugaasae siip tesc 7119

' I = ° a o 3 a a a P P a
W 2RI 3IR137 HRSUIT IR ET'IHS‘UE!uQQmeﬂﬂGIHmW'l:"l’J'i‘EfT‘iﬂHTHMﬂEN 'lﬂlﬁniﬂﬁﬂ



TuTuTﬂauaauﬂuﬁuaﬁ"lé’a‘hxwwmmwiaTﬂﬁﬁumm'lﬁﬁisﬂﬁamﬁaaﬁﬁmfmﬁ'ﬂimana 135,
67 toz 22 kD (Sithigomgul et al. 2000; 2002) lasasoldlumsnsasiiiedinlsavunies
adwunmsndastorunsh wnznsRede luda tnendunime msfnuniaiiiiumnan
Tululnavoueurusade HPV Lﬁﬂ‘hflun‘lﬁﬂsaﬁﬁﬂﬁhﬂﬁﬂm‘w HPV 18f1A71928 11150

3 ]
i Tunsausudvedi Wwauugansiefisaad 1 18ueuna

=y
Sinanes
msesoy HPY ivhiduTgniunsdiu
o 5 o o o @ <4 1 g a oA
{f1  hepatopancreas  vosfenadunsy v ludmasay  wusnveiuily
Tulnsiwuuvas thidualiaziBeadin homogenizer 14 -NaCi-Tris-EDTA buffer (NTE; 0:2 M
. ¥ .
Nacl, 0.02M Tris-HC1, 0.02M EDTA pH 7.4) uaziluidiannzneu 2 a3 3,000 uag 15,000
L [ , [
sounewtd dawthlaf e ldduldennzneudas ulracentifuge HAMITY 140,000 xg 1T
o =y e P S = = 4
N 1 2l aznoud IdimasawudWuriu urografin 15% 83 40% HiA21M5I 140,000
xg Hwia 2 $91u1 45 Wi an fractions 1A lUTuliAnaznouf 140,000 xg oot 3
& 7] .
F1lus fiumzaouoymalia wazazawly TosEDTA (TE) buffer (10 mM Tris-HCL, 1
mM EDTA pH 7.4) wldsssomlustuvesladanny sps-PAGE rouhlyldidu antigen
dmiulgnnfiuiuliny  Swiss mouse uazldiilulysAudmiunsdadon lululnaues
LOUAUDBA 1AYIT Dot blotting LA .strn lot
da 4 ] &
hepatopancreas UBIRINARMTD HPV Bndouniis $9usy fix U Davidson's fixztive
b
dwivldlunisnegeumsfinde HPY 1ay3T immounchistochemistry

o

4
msgnpiiui
. as o g & o 9 = = .t 9 k)

HY Swiss mouse 3 A WIWIWMAAW HPV A IduTgwiaiudimsdeauilszns 02

¥ E 1 1

mg/ml TaevinldiBoanwdan SDS 1oz (-mercaptoethanal HAWNUY dialyxe Ui NGU B
fla SDS uag (mercaptoethanal oon 1 uﬂ‘dm*ﬁu 100 (1 @A Tﬂumauiﬂnﬁunu
complete Freund's adjuvant Tudas 1:1 ﬂﬂs‘ﬁﬂﬂu‘uﬂﬂ‘m 3 ﬂ‘i&ﬂ’w HPV wauAy incomplete
Freunds adjuvant 90 q 2 e ﬁnﬂuu 1 'dﬂmﬂwaamﬂmmﬂﬂim 4 Hudfy
nageufy HPV fesonldlneil dot blot ez wﬂﬂaunmuamamu hepatopancreas v1nfa

Un@ ua:f’jqﬁm% 1a87% immunohistochemistry wﬁaﬁﬂauaumﬁﬂzgﬂﬂgﬂquqnﬂwﬁmau



Huzsusin fusion 3 Tu
MINAA hybridoma

vy 1§ unsonnifufudiy HPV fineuauesdfiqauuion spleen cell 117
Hﬁﬂﬂ‘j’)ﬂﬁj.l myeloma cell Tagly polyethelene glycol ﬂizmuwaﬁﬂamﬁﬂﬂu 96  well
microculture plate §1U 30 plate 914U 30 plate/fusion iaen hybridoma clone ‘ﬁﬁ%n Mab
@8 HPV l‘-’lfﬁﬁﬁgﬂﬁmﬁﬂﬂﬁ“m‘l reclone ?Jﬂ’dmﬂizd 1835  limition dilution method
(Sithigorngul et al. 2000)
M3fiadon hybridoma

¥n1seaden hybridoma clone f1@19 Mab $uwzee HPV Sussuusnlae dot
blotting S RAEenAe TAETE Westem blot Liaz -fmmunchistochemistry

Dot blotting

19 wpv fisoulddheduninnvidiGosnmdts SDS 1aE (mercaptoethanal (&3
dialyze Tudindu dofda SDS was (-mercaptoethanal  ponld  unvsavunszAIY
nitrocellulose Yszwtw 1 (Moa sufi 60(C tilunar 10w vmiulshondeusadan
hybridoma Tuuﬂ'amqn (Lﬁﬂiﬂﬂ 1:20 14 5% blotto = 5% non - fat dry milk 0.1% triton X
100 asawly PBS) Whunm 45 salus g9 0.5% bloo umivly
horseradish peroxidase labelled gost anti-mouse IgG heavy and light chain specific antibody
(GAM-HRP; Niotsk) 59919 1:1,500 ffuaan 3 $2Tus Mmiudrely 0.5% blotto uazvixld
1392078 substrate UTTNOURW 0.03% diamincberzidine (DAB), 0.006% hydrogen peroxide,
0.05% cobalt chioride aza1olu PBS 1don hybridoma clone TwaRlffsorty HPYV Tuaoy
18 vandaidennolangiT Western blot U immunohistochemistry noulilyl reclone tae
Cryopresservation ??1H‘§'Uﬂ1iﬁﬂ’kl]ﬁﬂulﬂ

SDS-PAGE uas Western blot

HPV fussow]d vhanuenlu 10% SDS-PAGE @w33wes Laemmli (1970) lag
electraphoresis 7 100 V a1 1 2Tue w1edauves gel hwidonTysiuday coomassic
brillant blue R - 250 undmimaieTysAusn gel a3gnseey  itrocellulose  lnald
transblot apparatus  (BioRad) FIMTUNSEUIUNT  Western  blot ‘il’lﬂf!’:uﬁ’] nitrocellulose
membrane fulu 5% blotto Wunar 5 wii wominly Mab udazaiiafons 1:200 Tu 5%

blotto 1A 4 92119 UATAIUNITUIUAIT indirect immuno-peroxidase UIRYINUNTHYDA



dot-blot (e MMLsyes TsAuniniATenuuouAved

Immunohistochemistry

W a Y aa d‘l’ & . .
hepatopancreas ﬂjﬂaf]&ﬂﬂﬂtiﬂzﬂiﬂﬂﬂk‘nﬂ HPV 52u52uu% 114 Davidson's.fixative dh
) v » ] L4
fa1 24 $9Tue miovirh MAINASEUAUNTS paraffin sectioning daita@oiiuFunnumu 8
a o o 1 . . b= . . .
(m Anuualas 1WIHIUNIZUIUNIS immunohistochemistry lau33 indirect immunoperoxidase
oot [RY] a’ J d:l 3 d!; & W :,’ 1
3171 lautioAdil rehydrate Winbe lavais paraffin  BONVIINUDWEAIY xylene VINUUHTUUIN
, .
butanol (100%) 95% - 70% ethanol uaztil unlu Mab wiieda q Sesralszinm 1:5 Wy
181 5 #9189 7 37(C 19 section 420 PBS unlu GAM-HRP t30w1¢ 1:1,000 iilwaan 3
$21ue uazvuluaisazeny substrate Usynoudas 0.03% DAB, 0.006% H202 azaglu PBS
o . . b o o
funm 5 W Bous1890 haematoxylin 82 eosin Y «H & E) #4111670 ethanol tdo5idud
[ »
as butanol Tidlaly xylene Hufin siide 01251001% permount VSRR Y ia HPV
L

silsingilufiviwia
A13A3I004 class LAY subclass W89 Mab

Class 1Az subclass Y04 mouse immunoglobulin a5191ag Inauae 9 ¥99 hybridoma

asnaoulan sandwich ELISA Tatld Zymed's Mouse MonoAb kit (HRP)



wanIInaasdIatsaiNan AR
d. -] = Q( 1 a3 *
HPY  ndenaidunssivhlduiqnivisdmdols  wografin  gradient ultracentri-
a = o = e =1 e [
fugation W uAT v IdiAulaeds SDS-PAGE wuldsAuiving s4 ko Huldsiunca
(317 1) aeandosiy Bonami et.al (1995) #wulusAuves HPV T P. chinensis iy
polypeptide 1A 54 kD
o 3/ = kg .
VNMIHABUTINFARVINGIWNY 1 §21A hybridoma clones Uszuiamr 1,000 laau
¥ "
(30% 910 30 plates) Wuduaadmaias LBUALBAT I NALInde lfalau3s dot biot 30
Tnaw uanithlasinaourod1s3 Westerm blot 1iag immunohistocmistry Wi 4 Inay fiadns
= o ] o ! > o L)
weudAveRiumzAn lsAuuIe 54 kD (R 2) weeFe 4 Tmaufannsodudy asophilic
I3 0 o 4 =
intrauclear inclusion body Tuaradves hepatopancreas ﬂﬂﬁﬁdf}ﬂﬁWﬁﬂﬂL‘ﬁﬂ HPV (gﬂ%ﬂ 2 B)
1 oy s 5 & 9 o < : s T
Tooliwudfdionla q fuilede hepatopancreas wosdenadind uonvmtussliuans
Ufisndwivlafadu 9 1un YHV, nonvirulent YHV, MBV wag Wssv (151 1)
o ] = o1 n‘: =1 o 1 g A Pl
uaasliviunlululnaveaueuduedvis 4 Janwdumznizedode HPV  ifesninlls
= o 5 ar é? d!.l b7 c ; dlt o Q d’n oﬂ” o o d‘i ;:i
Uisndwdudowevesdnaididng uaziladevssdinardmfadelfaddy q (i
1) subclass U89 mouse immunoglobulin nadnlauTnau €1 494 hybridoma wn’juﬂu
IgG2b 2 laau uaz IgG1 2 laau (@159 1)
=y o | o s = Y
Wlulaausauoudusdso HPV Ald o1 hilsWanudugansas suip test iitols
Y-Sy, =] o [] a 4
arvdtiineldsaady s1mgn wazansaih 1 unnauy1dasan Tne lidoimdunso
e dmiudiednnldnsas ludvBudesahfufion hepatopancreas aasanauelyl msizme
15109101319 feces A3297008% HPV Tag 3% PCR Tufenna penacid (Pantoja & Lightner
. b1
2000) unz1au3% in situ hybridization, dot blot hybridization 1Az PCR Tufesnmifimzides
] - o 4 a
Tudlszimalng (Phromiai et al. 2002) Judumsdwfivzfy feces Tuninauiy wotunls

asrnneduluTulnausausuivodduan ia



19RA1591999

y2a0 AugITTA (2543) A INY 2000, NN : TSR

Bonami JR, Mari, Poulos BT, Lightner DV (1995) Characterizatiorn of hepatopancreatic parvo-
like Virus, a second unusual parvovirus pathogenic for penaeil shrimps. J
Gen Virol 76: 813-817 |

Flegel TW, Fegan DF, Sriurairatana S (1993) Shrimp health management: an environmental
Approach. In: Subasinghe RP, Shariff M (eds) Diseases in aquaculture : the current
issues, Malaystan Fisheries Society, Selangor, Malaysia, pl-41

Laemmli UK (1970) Cleavage of structure proteins during the assembly of the head of
bacteriophage T4. Nature 227: 680-685 -

Pantoja CR, Lightner DV (2002) A non destructive method based on the polymerase chain
reaction for detection of hepatopancreatic parvovirus (HPV) of penaeid Shrimp. Dis
Aquat Org 39:177-182

Phromjai J, Sukhumsirichart W, Pantoja C, Lightner CV, Flegel Tw (2001) Different
Reactions obtained using the same DNA detection reagents for Thai and Korean
Hepatopancreatic parvovirus of penaeid shrimp. Dis Aquat Org 46: 153-158

Phromjai J, Boonsaeng V, Withyachummamkul B, Flegel TW (2002) Detection of
hepatopancreatic parvovirus in Thai Shiimp Tenaeus monodon by in situhybridization,
dot blot hybridization and PCR amplification. Dis Aquat Org 51:227-232

Sithigomgul P, Chauychuwong P, Sithigomgul W, Longyant S, ChaivisuthangKura P,
Menasveta P (2000) Development of a monoclonal antibody specific to lyellow head
Virus (YHV) from Penaeus monodon. Dis Aquat Org 42:27-34

Sithipomgul P, Rukpratanporn S, Longyant S, Chaivisuthangkura P, Sithigomgul W,
Menasveta P (2002) Monoclonal antibodies specific to yellow head virus (YHV) of
Penaeus monodon. Dis Aquat Org 49:71-76

Spann KM, Aklard RD, Hudson DA, Pyecroft SB, Jones TC, Voigt MOC (1997)
Hepatopancreatic parvo-like virus (HPV) of Penacus japonicus cultured in Australia.
Dis Aquat Org 31: 239-241

Sukhumsirichart W, Wongteerasupaya C, Boonsaeng V, Panyim S, Sriurairatana S,



Withyachummarmkul B, Flegel TW (1999) Characterization and PCR detection of
Hepatopancreatic parvovirus (HPV) from Penaeus monodon in Thailand. Dis Aquat
Org 38: 1-10

Sukhumsirichart W, Kiatpathomchai W, Wongteerasupaya C, Withyachummnarnkul B, Flegel
TW, Boonsaeng V, Panyim S -(2002) Detection of hepatopancreatic parvovirus

(HPV) infection in Penaeus monodon using PCR-ELISA. Molecular and -Cellular
Probes 16; 409-413



29

317 1 SDS-PAGE (A) veslusaueynminlasa HPY mindenadunszfidond s Coomassie
blue
woy s= ldsAumasgiu
a = lis@uninoyninlaia HPV
1Ay Western blot (8) MmiuyTululnausauoufived HPV 16-9C FavuduTisduvna

fl ¥
54 & 97kD titeifivudn lsdulu SDS-PAGE (gn#s®)



3UN 2 Immunohistochemistry Y849 patopancresa mﬂfii’argmﬁmmz oy A lildTyTulaa

a

weauewived (B) 141y Tulnausaueudues HPV 16.9C - immunoreactivity Wy Wiy

basophilic intranuciear inciusion body



A1397 1 uaesnmauiavedlululnnuonusuAvoadunizds HPV

h

12

Immuno detection method

Ugasedwiulse

MADb
(subclass) Western
Dot blot _ IHC YHV WSSV MBV
_ blot (nonvirulent)
HPVe6-12B
+ ++ + - - - -
(IgGa)
HPV12-
+ + + - - - -
10C(IgG))
HPV16-
9C* + L+ ++ 2 4 - -
(18Gav)
HPV 17-
+ + + - - - -
1G(IgGy)

*  gamnuves Inaunldlunisinyn
- Taueraa immunoreactivity
+ WAPIHA immnoreactivity BBU

+ UHANNG immunoreactivity Wy

lo



	Cover 
	Abstract


