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Abstract

Hepatopancreatic parvovirus (HPV) can cause stunted growth in several
penaeid shrimp including Penaeus monodon which reduced production for shrimp
farmer and cause economic losses. In this study specific monoclénal antibody for
detection of HPV infection was developed. The viral particle was isolated from |
hepatopancreas of Penause monodon by urografin .gradient ultracentrifugation.
Fractions 30% and 35% containing high amoﬁnt of viral par'ticlesl were analyzed for
structural protein by SDS-PAGE. The viral particle was injected into Swiss mouse
for production of monoclonal antibodies. The monoclonal antibodies obtained were
characterized using Western blot hybridization, dot blot hybridization and
immunohistochemistry. ) | .

There were several protein bands after SDS-PAGE analysis. The major
protein band was appeared at 54 kD.  Twelve clones of hybridomas, obtained after
the injection of purified vial particle into mice, gave positive results based on dot blot .
hybridization and immunohistochemistry screening. These 12 clones bind to both
native and denatured protein at molecular weight of 97 kD which was not the major
* protein of viral structural proteins. These monoclonal antibodies reacted with
hypertrophied nuclet in hepatopanéreatic cell of shrimp showing the specifically for
HPV detection. Ho-wcver, they also bind to some nuclei without hypertrophied
nuclei as well. It is _pdssible that these antibodies may bind to protein at the early
stage of infection. Most of the antibodies were IgM subtype only one was IgG. Thus,
the development of monoclonal antibody need to be further study in order to develop

a fast, specific and cheap diagnostic kit.
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. - . w
anSeneiissnunidalay M gquuisyAuazaue (1999) Al wisiudeeenin
S g w @ qy o ¢ ) .
azaoniudwdivasulvazBealumsazaioivilod NTE (0.2 M NaCl, 0.02 M Tris, pH 7.4,
0.02 M EDTA) 133103 40 uaAe 80 éu Jauld hand homogenizer 91mfuviimIsiionistuisad
apnlaonTsdumans $147m 2 59U FAIGT 7,000 iag 13,000 seURBMIHN AWdIAY A 4°C
z = o . 1
a8z 15 AT (Sorvall RC 5 C Plus, ss 34 rotor) IAUA15azA W (supernatant) 1d lunaes quick-
seal (Sorvall tube No. 03987) 111 11JiJufi 140,000xg 130 46,000 PUABGLT #1 4°C Wua 1
ar o ar o e o ° '
$1lns duazneumazarwlutiiides NTE YSuwms 200 lulnstns simsasawaznou
& - ¥y 4 - a - =
anoaeauludioutu W3ouaIazaI1uv09 urografin uaAIlua13 194 1

AN9eT 1 WARILBNASIRY urografin uastivines NTE luniswiun 20%-40% urografin -

gradient
anududuyo Urografin (76%) ivlivlos NTE
urografin ua. ua.
40% 3.158 2.842
35% 2.763 3.237
30% 2.369 3.631
25% 1.974 | 4.026
io%: 1580 . 4420
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¥ o ' v A o ar & = -1
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Suafae llsdueennnasazawlagldmsazatonauszvdng. Phenol-Chioroform-isoarnyl
@ oo ' = ' T & > o
aleohol (24:1:1) ¥ Tlilud 10,000 seuAsw# duar 5 i vhnsadadwau 2 afadms
azmmnanaznouduelao@y 1 1y 10 vesasazaio 3 M NaQAc, pH 5.2 uaz 2 511as
° o o i = a ¥ a g P
484 absolute ethanol 111 1U§IUM 10,000 soUABUIR WA 10 wH AuazneuREUBAI
. o v - ’ ] =3 =S d [ ¥ 9
70% ethanol 11 TUuR 10,000 soUFOWITA a1 5 il Muazneuuazdaoslduns azane

o o < = o <
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ﬁmwa:aw“ﬁ%’aﬂ?mm 100 Tulasdaslsinssuiaiemuamududuves
IauazTsiy asawnzasudioinlfuas 7 illlTﬂiSﬂ'i Tdlumsazatn protein buffer 7
TaTnsdns e lfmaduanuasiif T siudivsz uihuay Felsznoudan 5o mM Tris-HCl,

pH 8.8, 10 mM EDTA, 2% SDS, 1% [3-mercaptoethanol

o Y U
msigngilguinu
. ar o a W - g ¥ o = o 9 ¥
1Y Swiss mouse 4 A1 1i1NTAdI0 HPV MM INLTgniawismsd1dy sz 0.5
ar g L -v L3 n’: = o’ 3
mg/f‘ TaoaT s AHANA] complete Freund ’s adjuvant Tudms11:1 M9INNURAD 3 A3
¥ o . . Qs o o’: qQs "]
426 HPV Warufiy incomplete Freund s adjuvant ¥} 9 2 dant 91010 1| damindaninnis
n’: o o

* » [ »
fanseh 4 1HuFsy  humesewiisiefidao Tay Western blot  hybridization Laz

' b4 . [ '
immunohistochemistry assay MysiafinouaunidszgnilgagiidududineunsiEui fusion

MSHaA hybridoma
ﬁwng Lazuen spleen cell WnvasuI WA myeloma cell Tauls polyethelene glycol
o d’ . o . -~ -
nyzuranoanidu1u 96 well microculture plate $1434 40 plate/fusion $28f hybridoma
IR 1 ool w A ° i .d - aa .. .
clone @519 MAb @9 HPV 1 ¥2angnAalaon Il reclone dNTBANITS Tat3s limiting dilution

method
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m3fAqIaen hybridoma
o [ = . o 9 L] . 1 :.:
NMIMIAAADN hybridoma clone NAI1Y MAb 1UWIZAD HPV Tuaouusnlay dot

’ 3
blotting assay nmhninnanionas lavTt Western blot hybridization 1l@% immunohisto-

chemistry

Dot blotting

T
= o

1% yiral particle wgﬂwﬂﬁlﬁuﬁmwﬁ"]u SDé uag B-mercaptoethanal ﬁmm-tmuu
n3zATY nitrocellulose Uszanat 1 Lmoa  ouit 60 °C ifhuaan 10 ua T T A
L“ﬁﬁﬁ{ﬂ‘lﬂ hybridorpa 1uxw1'a::ﬁqu (Lﬁﬂiﬂ& 1: 20 111 5 % blotto = 5 % non fat dry milk 0.1 %
riton X 100 azanolu PBS) Wuna 4 v, n&anniud19d0 0.5 % blotio ¥imninly
horseradish peroxidase labelled goat anti-mouse IgG heavy and light chain specific antibody
(GAM-HRP; Biorad) 130914 1 : 1500 tluran 4- 8 %, a1ntudely 0.5 % blotto ua:ﬂﬂﬁ’
71902074 substrate ﬂizﬂﬂﬂﬁ’]ﬂ 0.03 % diaminoberzidirlle (DAB), 0.006% hydrogen peroxide,
0.05 % cobalt chloride azaelu PBS 1fon hybridoma clone MEAIUGA3019 viral particle
vaafi’aﬁﬁméﬁl ‘mnfaifendelatds Westem blot 4ag immunohistochemistry Aewtily

[ o = 1
reclone 1482 cryopreservetion ﬂ"lﬂivﬂﬁﬁﬂ‘ﬂ‘lﬂa"lﬂ

SDS-PAGE uaz Western blot hybridization
111 HPV particle Mnaufy dye ud2uuoniy 10 % SDS-PAGE @135%84 Laemmli

e o d Y H - 1 & .o lcn '
(1970) TaudanlasWosdad 30 V dlual 6 ¥ druvnsvsusainndeuTUsAudn
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coomassie brillant blue R-250 dnauthinwlUsAunin gel a3gnIzATY nitrocellulose 1Y
9 | ) a a 3 L 1
¥ Transblot apparatus (Biorad) §1HTUY1 Western blot  91AUUU nitrocellulose membrane 934 °
11 5 % blotto (iU 5 Wi tentiyly MAb uAaz¥iIARB91a 1 : 500 Tu 5 % blotto Hiuinan
4 ¥.3. uazr»huﬂs:ummi indirect immunoperoxidase WAL UNIBIUD dot-blot IHEN1

Aunusves lilsauiivinljnsnduneudived

Immunohistochemistry
o o W e Ay b u’: o '
iudefiande HPV usly Davidson’s fixative sTuia 24 v, v Tulinu
4 . (7] d.y d'l -: © o o ]
A3YUMINIT paraffin sectioning ﬁmuawmﬂuwummﬁm 8 H.m 'ﬂﬂ‘l]‘l—.!ﬁllﬂﬂ HIWIHIUY
ATEUIUNS immunohistochemistry 1ag75 indirect immunoperoxidase 1I5Msn lavgoasll
d{ A 1 dy A 3 u,/ [
rehydrate oo laodng paraffin 99ANIUBIGA Y xylene INUUAIUDA butanol (100 %) 95
%-70 % ethylnol tiazi1 1inlu MAD ¥ilass q Sovieszane 1: 50 dunar 6 wu. 71 37 °C
3/ . ¥ * o4 ﬁ v
2114 section A8 PBS ‘1J1111J GMP-HRP 199314 1 ; 1000 1JuUIan 6 ¥.4. uaz‘uﬂumsazaw
»
substrate 1/52ABUAIY 0.03 % DAB, 0.006 % H,0, aza1wlu PBS rflunar 5 wiit feudrdy
: . & 3w fd & o g w
haematocyalin 1182 cosin Y (H & E) ®3U1AW ethyl alcohol nlosiuaaia %) butanol NN e

T ¥
11 xylene Hiuilu stide 8123 1A% permount (Sithigomngul et al., 1999) UTIMARAXD 11T0E

Usngilufiimia
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miasnaeumIAnieondudunszlan PCR
. o o d o o o 1
nnMsdueduvesdunssiifiunnienng nndmianys ey uas
a 1~ <3 ﬂy bl & g =
azFans1 masnaeuhinsaaie iy HpV uieli Taumaiia PCR uazldins
Jedo . ar v a’: a oW a v
woinsumizas e HPV windu wamsansiedaIn PCR uanslugli s dsingh

o { o oo o = 3 as ot
fudsinusmisdis Inmsaade i HPV Tudas 55-80%

156 bp

= = .31’ ar o v ¥ ad o ar <1
s1lfi 5 msasenishae himesidnnAuNIlnunNIsMIATITYS Tay
mAiln PCR
o a d
HoIn M ALDUIBUIRNIIFIU
uaan 1 Negative control
UM 2-11 Crude lysate RiA3ENINAUR

uaIi 12 Positive control
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or ef o - ar =, d '
msafinaeuevsdl3a HPV uazmsuasIgv
o ar
mMsns10aBVAwevetiTa,
o Iy d-. i ‘
IR IHADBIATY 18Tae Agarose gel electrophoresis
diovhnsadaeymaliia HPV eenmnunduds lao  urografin
, . . o a
. gradient ultracentrifugation UAZIALA13AZAW urografin ANATMHINTUYES
[ . - o = ar a
arografin 14933 30%, 35% uaz 40% Minnzvnnsahia Tavinis
o o o ‘& o 4 a d o e 1
anaaueudnilUineiawrezm lsanadidnlasveiFaudmunla
a d o 4 . i 1w
USinamdueoveslafmunniigaly fraction RTiATMFUYDS urografin iy
o of 4 = a
30% uazsnsaIneT 35%  aweh ladvuialszuin 6.0 uoz 4.2 dla

o d. 1 o J 1
wa dwanalugiite dndBuevuimlszing 23 Alawaiull maduiy

s d A 1 ad A [
yosRiduedu 1 Ayl i 1aia MBV
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6.6
4.4
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23
20

||

4 o o o A o a
51 6 ms3nsvadue hiadasnidnnduvesdalaserm lsaeadianlas-
Wosa .
1107 M = A-Hind Ill DNA
P o o o z . . -
10 1-2 = adwevee 1S annsu 30% wrografin (MasAN 1 1AL2)
- = o o [ n’: o

U7 3-4 = A 1159 InTU 35% urografin (HadaN 1 LAz 2)

A = d o { o o“: o
O 5-6 = Al 1T ananavINtu 40% urografin (MADAN 1 (AT 2)

P o » of . = 2
wan1sinserlsing M lduouAduevina 6.6 ung 4.2 i lawd Gty
w ad o ] d = § adg & Y
Sovousiduevesye HPV uasde lsfandinstudlewfibuedug au

FunauinuouABuevuia 23.1 uaz 2.2 f lawd
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msas 8RB eAaNA 7¢ﬁﬂﬂmﬂ'ﬁﬂﬁ‘§ﬂ?5f(PCR)

yanuasenuaadelafs  HPY  swnddueiieionldomnaiin
PCR Tﬂluh’f ‘lwsma{ﬁi‘hmwda"h?ﬁ .HPV Ao Twswesd 156F (5°...GCA
CTT ATC ACT GTC TCT AC ...3") uaz 276R (5’...GTG AAC TTT GTA
AAT ACC TTG...3") o wanan PCR 7 18 I5ms1zHawezmlsmead
EnTasesdauditsang i Iinanda PCR vuta 156 war Aisuwzenhiia
HPV iy @i 7) uﬁéﬂﬁsﬁu'j} msanaoyma lasa laumatia wrografin
gradient ultracentrifugation annsoadaldlsa HPY Fammoily gl

msﬂ%’wﬂniuiﬂauﬂa_uauﬁuaﬁm'ﬂ“lﬁ
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bp

156

3R 7 n3asIed PCR product W Idn M finudiduiiadald
pzmlsmoasianlasWosda (1% gel)
uor M iudiduenasgIu (100 bp ladder DNA)
un9¥ 1 PCR product yepsqaue S anndu 30% urografin
P A d s u‘:
149771 2 PCR product 493818110 1259910%U 35% urografin
1099 3 PCR product 10ADUIOYIIA 4.2 kb

0 4 PCR product 11NADBYUIR 6.0 kb
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msinnzildsAulaseathe vedliia lav SDS-PAGE
o o dl . ' ‘ o a
msiesed TlsauTassadn (eapsid protein) vodloynmialiiaih
o = o' = - 1 e
wiould Tau SDS-PAGE wamsimrevlupli 8 naasliviuiriiuoy

Tlsaunatsuoy ua lsaundnves e HPV Tauialsyuu 54 kDa

kD
205

116
97

66
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U7 & misTnaedlaseadaveslafa HPY 1au SDS-PAGE
1079 1 = Molecular mass markers
w02 2 = Tlsfyvoa HPV 110 fraction 30% urografin

¥ 3 = TilsAuaes HPV 110 fraction 35% urografin
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msnaaevinalnavsauenduenne13a HPV
s = o 9 Y] ar d & . ,’,‘
winfaoyniatfaia drldlumygen 4 @1 o q 2 dland Snou 4 a5
9 2 oo Y q Y a a ' "
(B mmendeanuenay udnivlivereumsaoumusinTsaieuALed (Ab) Ao liin
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= o o o_ = P P o
s4 uaz 52 AlaAieu (Kd) iy TasueuAvued fiadnnnuydin 4 awnsoduny

Tusauveahh¥a uuin 54 Kd 18afign (qghii 9)

minageulululnaueauouiveinelda HPV
i a ar . . ar « e. 0’:
dedaoymalaimda i lunyvonn q 2 land $nnu 4 afudanzieudenld
o ¥ e a ' = e = .
wnady  wdinnmeaeuaiusuwizae lWsauveslide HPV lasmailn Immunohisto-
chemistry 1At Westen blot ¥yait 4 fineuaussdeTusAuvuia 54 Kd 1infiga gniaiden
i a Y . (3 or 1 o
dav e ly Iy lnaueausuaued Tauns fusion IsaavewUeoY WU PIX myeloma
) - . ar . A& - o =) ar
cell  minmanaavsamsafadon hybridoma 14 12 Tnau gayuiy Tlsinvaaveslafe
: » [ ¥
ey lawaluanmsssumansoanmiigniI¥iduanin Tas Dot blotting assay (317 10)
; o R . ' = = ' -: @ o
NI AATIZH 1Al Western blot hybridization WU UOUALBAIMATUILIIOIUNY
e a 6/ e ' _ R
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’ : . . v
uouduen dwmlnniluviie igM fifinsstiamoandu 1gG2a (@1513012)  TagueuAusAM
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— M 1 2 3 M 1 2 3 4
Kd Kd | :
| i
116 —femm - 126 —| .
97 — '™ ' 102 — el et —| * 97
) PR T R N B P
53, — |
37 —| .
31. 7| - |
29 = | 1 ‘ o
L
i 9 miaasey ldsaulassadraveslia HPV Tau SDS-PAGE Hazmsnadaoy

Tnd lnaueaueudued laumniln Western blot hybridization
(A) UAAINAYDY SDS-PAGE yoalulsaulnsaeas (Structural protein) 484195 AHPV
(fraction 35%) ixmi')’aw‘i'émau%' @af 1) uozdeudansduns o 2402 3)
(B) Hamiﬂﬂﬁauiwﬁiﬂauaauauﬁuaﬁﬁwﬁﬂ'lﬁfmmgﬁaﬁ 1,2, 3 uas 4 laumatia

Western blot hybridization 107110151809 1310UANBA 1A 1 : 5,000
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190 1 siaTuTulraueausuaued Subtyping
1 HPV1 IgM
2 HPV 52 IgM
3 HPV 320 IgM
4 HPV 425 IgM

5 HPV 546 IgM
6 HPV 613 IgM
7 HPV 620 IgM
8 HPV 767 1M
9 HPV 857 IgM
10 HPV 957 IgM -
11 HPV 1675 IgM
12 HPV 2032 1gG2a
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o a & . = 1 .
su#t 10 nsdmdenleuTlaunlav Dot blotting assay
A= lsauvadhimiloildidoanm

B= lsduverhiadisegluanmesiura

’ v

N&vhmsfaden Tulunausaueudued HPVI aznaaoudnndadiy Westem blot
hybridization 492 Immunohistochemistry U510 Tululnaueauouaved HPVI a1
@ ar roy sh:tﬂ' ] far o = -
SufuTusauvuna 97 kb 18afiga ua lifuduTus@iuvna 54 kD (U7 13) wazninwaves
Immunchistochemistry wun lululaauealieudued HPVi ﬁmf]ﬁ?mﬁ'u inclusion bodies
o a = dv a ’ l:v @ g Po3 Y &
Fifusounzvonisaaie 1 HPV wenonlfiauniodudiui undorvauyaaaLnaig
(% o 1 o 3 4; b = g
laieAIAAYMEYDY hyper-trophied nuclei 1AUTA MaNoDUsLUZGUAUYDINTSAAITD

afa HPV (310 14)
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Clone | 97
HPV 763-1 = = 1
HPV 763-2 = Er. =
HPV 7633 [ g A+
HPV 763-4 S L .
EENRE .

HPV 763-5

[

HPV 7636 —j— 4t

HPV 2032

HPV 1675-1 -t 1
HPV 16752 i & |

"HPV 16753 ¢

HPV 1675-4

HPV .1675-5

s 11 msasavaeuTululnoueausuAvedsinlnaua1e findnlannny 3 laomaiin

Western blot hybridization
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A-1 -2__ -3-4 -5 -6 -7 -8 9 -10 -11 -12 -13
E TR R S | :
P |
— b fed— '
N |
l
A ! |
A o B
SN :
Pl [ | ’.,
e el ] b [ 1
e D e
BN !
] t ' : ;
N\ )
v :
L || .1

51t 12 msasrvaey T TuTanuvausuAusATiiaa1e TaumAtin Western blot hybridization

=
UadIn l:

10 2-13 : Monoclone No. 1, 52, 320, 425, 546, 613, 620, 763, 857,957, 1675, ua<

Polyclonal antibody; dilution 1 : 10,000

2032; dilution 1:5
A 14 vazaeTUsaunn HPV 10 uliwell

B : 1¥asazain TUsAuaIn HPV S ul/well
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51l 13 umAINaUDa SDS-PAGE LAz HAYDY Western blot hybridization voeTusAuTnseadis

¥94 HPV fuunendenaidi

(1) Coomassie blue-stained gel yaaT5@u 1107 s = Molecular weight marker;

1107 a = purified HPV

(2) Western blot veeTulsiuTassadrenes HPY lousladifiu (A) mouse anti-HPV

antiserum; (B) monoclonal antibody HPV
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Eﬂﬁ 14  Immunohistochemistry Tasl¥ (a) mouse anti-HPV antiserum (b) monoclonal

antibady HPV1

° i o @ a @ faa @
Qnels wamagnmians Sutuves tuTulnausausudveniuTsauluradilidnuoe

hypertrophied nuclei

HINes wamadmtamssufuves Ty Inavoauouavediu Tsduluwadi liuaes

ANYMEYBY hypertrophied nuclei wusa
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