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2 A= Assid. A ﬂ%iﬂ}olai okE 591 C-78091655 CRFK cell
monolayerdll HENA FAAZ #FAS AT FEAA LA (SGUCO)HH
o7 AAste] mYgdoz FH et AA virus particle # A HEelo]
S AARstaL, BALB/c wh¢-29] BRo R wHAAE StolEF E7|o] J5t%
Tt G2 9 OESE FAE QAT A gGrute]y e g 459 5ol
A= IgGlyola 1F52 IgG2bEoltl. 5F9 &= E5F protein A %
protein G¢} IgG Fc receptorell ¥H-§4S K th Immunoblotting &= AR 2

3 VP2g el Sol Aol wede werh

Z4le] : Canine parvovirus, monoclonal antibody, immunoblotting
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I. A

rt

Canine parvovirus(CPV)E Parvoviridae®] 43} nonenveloped DNA virus®
A ZFolAl A FE, AN B ATHS dodle A o= 1978 W, ofA|of
T B YA BT F S 9ol %—%’1‘173 ]o 9 ;ﬁo} Y A
g g 5 dATAE HEit vlelg 2= H
3l wiEE L #AE HelA SR 01’2} A& o}uﬂ Aadow AL
(Cotmore®} Tattersall, 1987, Reed %, 1988; Parrish, 1999; Truyen, 1999;
Carmichael®} Binn, 1981).

CPVe DNAZ %338t viriono #A#E 50x10°1A4 6.2x10° Daltono] i
37kA19]  FFZl viral polypeptide(VP1, VP2, VP3)E 7Hd4g. 54
messenger RNA Y] thA| g oz F 7Fx ¢ Fxuwel VP1y VP27 344
VP1& VP29 H]&} 1439 H71-<Q ofn| =4t Z7]1E X383l VP3+= DNAE
EZ 3= particled| A7 ZAE T CPVeF feline panleukopenia virus(FPLV):
<ABAd d=dl CPVeE AEdjFlA ZHek argkole] AxddA F4 st
FPLV= 708l Aol HAl7b # A Sf=vka etk (Truyendt Parrish, 1992;
Cotmore®} Tattersal, 1987; Llamas-saiz 5, 1996).

o M

o

Tl A= 1981 59 H AME H A7IA AN FE, A 2 LA S
T THOE st o] tiF WA, B ol e A #F &
Aol HuElom Welsty A7l 8ol E Fo] canine parvovirus? g
do] A FAdHATt. T F Fl AFelAM = EH 57”4 ATE ST A=<
Ak gl AA A TEl, A A I’JL PVl z=Aujt F244, &
TE&d 5ol g 54, Hex4gs 2 D\_:]_O":]IJZ—Z}_ st #E A7 To]l Hiay
ATHE 5, 1982; o] &, 1982; A3 +F, 1988, # &, 1991, 7 &, 1994)

AG7HA ezl CPVe] AWy oss Axdn4d #3, Al

ol HElsA, FFSHTE

hybridization®] ®% So] 9t} o
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1995; Hirasawa %5,

L=
O,

1985; #A ¥ &, 1997; Uwatoko

L=
O,

H v} (Hirasawa
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1. CPV &4

o Mgy "R Fdow o] &5ty fste] WMAELHE wpole =9l
ATCC C-780916 & Ab&stdth =, violy] = FA& fste] o] 2AgAE
ol A f#: 3 Crandel feline kidney (CRFK) cell lineg A3ttt Al ZEujoko)e
a-Modified Eagle’s medium(ac-MEM)®l| fetal bovine serum(FBS)< 10%% A
7}al 2, penicillin(200 TU/ ml), streptomycine sulfate(200 pg/ ml), kanamycin(200
pg/ )& H7hake] wigstAth. Al 247\]{} SO oF 80%9] sheetE gelstal
ol 25 HFske] 120413 F e AE7E WA, geE s Zi% el
T AMEwGHow R AA st

S 5243 sles 33 Rb&Estar, A&SAAEY (3,000 xg, 30min, 4C)
2 A=dS 343 & polyethylene glycol-6000(Junsei, Japan)S 7Falo] 24 A]
G-6000°] 10%, NaCle] 0.5M& Al 7}38tal wwkske] (4T, 6hr) il

O
o

Ip
e

d%ﬂ(lO,OOOX g, 45min, 4°C, T-324, Kontron)3}t}. n&AAEZE E3
& HHEL phosphate buffered saline (PBS) 10meoll = F-3lo] 10~40%9]
FE74ALR sucrose gradient ultra—centrifugation(280,000xg, 3hrs, 4°C, L8-70M,
Beckman)& A8t} 348 82 HA titerE AR & -70Co R#st
H o sEY WAHITH "R dPdom A3t

n2

2. 5] AL

Monoclonal antibody
BALB/c w2 25 (653, 4Z)E AFEst T AAS CPVEY(0.2 mg/ ml)

< Freund’'s complete adjuvant(Sigma, USA)$¢} 5 %2 2 emulsiondte] &7+ W



o 02 mA HFsAo. = 3 HF 25 Fo| Fruend’s incomplete adjuvant<}
S 9L emulsiondte] 02 mE Bl 23 HFI L, Al 6570l A%
3U7E 0.1 mee] FAds HA 19 13 HFadvh AE§FS vpAT W 24
A zF Zo] AAEATE HAH npg A9 gpleens 88 spleen celldt SP/2
myelomas] & PEG 1500(Sigma, USA)E o] &3lo] &3t 89 Ax+=
hypoxanthine—aminopterin—thymidine(HAT: Sigma, USA)o] H7}d wjx]o] 7Y
b efsidth. AESE 23 T @AWY =AW (Enzyme-linked
immunosorbent assay: ELISA)S. 2 Eo|& A Z A= hybridomas 22131
t}. A Y%Al hybridoma: limiting dilution &2 33] cloningsle] ©d
cloneg ¥t} Pristane(2, 6, 10, 14-tetra-methyl-pentadecane: Sigma)2. = 7+
28k wp9-2~0] 27k o] cloning hybridomaZ 10°% 4] &3} 23 Fo] B4

% g5sgh

Polyclonal antibody
CPVoll W3t & He X437 96l New Zealand white rabbit 257(85,
F)ol SGUCE AA g nvlolel2 a9 200 ugeS Freund's complete adjuvantell
FrAlste] 1 meA 149 tA o w 33 JFotal 45 S 13] 98t JFotdch
T AHF 104 Fol AZE Fobol AQI ¥ A S Leste] ELISAY R &

A7 Z4 )

N

A7 Z4& 9gk ELISA

SGUCZ AA3 CPVEY-S 50mM carbonate bufferel 1.25 pg/ mb= A 3] A
3}le] 96well microplate(U16 polysorp, Nunc, Denmark)el] 100 w0 EF3}1
4CoA 16412 AA A7 & PBS(pH 7.2)% 33] A #H3Ath oo WAS &
Ask7] $18ke] 0.2% bovine serum albumin(BSA: Sigma, USA)o] &3]d PBS
(pH 72)8 150 w* EF3F 4CollA 307 Tk AX3 & PBSZ 33 Al # 3}
o] ELISA® plateE R8T A7 385 flste] &4 3% hybridoma ¥ &



Azds 4 02% BSA9 0.05% Tween 20(Showa, Japan)e] £3]%
PBS(BSA PBS-T)ell Alet 843te] 100 w4 7hate] 220 60%3F uhgA 7
t}. o]& goat anti-mouse IgG-HRP & A(Caltag, USA) L& goat
anti-mouse IgM-HRP # $HA(Sigma, USA)E 100 w0 7}star Ao 30&E3t
WS Al ATk Ame-S 019% ABTS(Sigma, USA)E 0.1M citrate-phosphate
buffer (pH 4.0)°l *=0o]3 0.02% H:0:(Showa, Japan)E 73k ZAA S 2 well
of 100 @A 7Rkl A2eA 30%3F wAAIZl § ELISA reader(SLT,
Columbus, Austria)Z 405 (237 492 oA SFHFE=E S4sA

it

Z 234 9] isotyping

AArE GEFE2EA 9 isotyping isotyping kit(Sigma, USA)S o] &3to] 43
stttk Az 2ol wel stolBwnl HiYgFH 2~3 mE A -&3ho
nitrocellulose membrane stripell 4] biotin—avidin ezyme detection system® = 3}
olB g xulrt EHlslE A9 isotypes FRISIATE &, 15x75mm test tubeE
°o]-&3} to] stolBE|Ent wjdAdS A 273mE sk, vk A &
o] A o & } =% coating® ¢l 9+ nitrocellulose membrane strip2 30%
A2 A AT g F stolHe|mnt WFFT NS A S, 1% BSA9‘r
0.05% Tween 20(Showa, Japan)¢] £3]® PBS(BSA PBS-T)o 5&7F 13 A3
&}3L, biotinylate®l 22} &A1& BSA PBS-Tol 1:50 8]4ate] 57+ vH&AZth
ThA] BSA PBS-Toll 583F 13] A& 3}a, extravidin—peroxidaseE PBS-T-BSA
of 1:508]4ate] 57 wkg-A17] 5, BSA PBS-Tel| 5&7F 13] Al#3skgith v
gtdl PBSE 5&3F At 71 d -8 M(25M acetate buffer, pH 5.0)8 1:50,
A8 A (3—amino—-9-ethyl-carbazole in N,N-dimethyl formamide; AEC-DMF)
1:100, 2%H:025 1:100% Al 4me o] 22k 5<roll 214 ske] 603004 103 W
AlA FHE Aol Alzrdo] YEREA strips tubedll A Al Ete] filter paper ARo]
ol 4 7AZ3Y isotypes 55 3t).
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3. Sol@dA Y EHEAS AT Cell-ELISA

CRFK celle] vlo]lH] A2 H=&tar 24417 7433 o 90% methanoldl] 4T ol
A 3087 At 1% triton X-100(Sigma, USA)CS & disruptionst At 1%
BSA PBS& o2 oo WAL 53 F rabbit serum¥ hybridoma B %%

NS 0.2% BSA PBS-Toll 7Z+zF 10008, 28] 3] A ste] A2 30&7F 9-&A121
% goat anti-rabbit &2 goat anti-mouse IgG HRP & ¢} A2 3087 9
AlZ1 3 DAB(3,3'-diaminobenzidine tetrahydrochloride)(Sigma, USA) 6 mgS
0.05M Tris-HCl(pH 7.2) 10méel]l *=o]ar 0.03% H.02(Showa, Japan)E 3 7}3k b
Aoz whAS vty EAo] dojy 23} SRR TS FAAZT
CPVE HF3sl#A %<& CRFK cell monolayerE %= 31 E7|ddAHS 4

&t FAAHEE Sk
4 SolgAY SHEHS A% ATy

Atolel2s Alxel HF kil 2443ke] A 3gE F-oll 90% methanolell 47T ol 4]
A3 1% triton X-100L2.2 disruptiond}t At} 1% BSA PBS&<lo =2

%33 & rabbit serum$ 0.2% BSA PBS-Tell 10008] 2|43}
HS-A1Zl 3 goat anti-rabbit &2 goat anti-mouse IgG FITC HEgA ¢ A2
30E7E WA F YFRs #EsY CPVE HEeA 22 CRFK cell

monolayerE %% 31 E/FIAHS #&dto] FAHEE 3
5. Immunoblotting
SDS-PAGE

A vfolg] 2~ HFH 20 plot 4dxsample buffer 5 WS E%3Fe] 1007 ol A

487 7183 & AV dE A85E AFEsg T 10% separating gelell samples



loading3lx 100 VoA 9087 A7) d5& AA 53T

Immunoblotting
E7e ddAy dFE3A 9 CPV capsid protein? WSS western blotting
S T3 M=E At NC paperdll #o]sk vlole] 2~ ©ulS 3% non fat

milk® 30%3+ blockingd ¥ 05% tween20°] ¥3¥ TBS-T(0.15 M NaCl, 10
mM Tris-HCl, pH 7.5)°l 10 &<t A& gk & TBS-Tel hybidoma ¥ U%7d3 %
S 5] Akl Ao A 1AZHESH WS A Z Y TBS-Tell 10%3+ 33] A% 3}
I goat anti-mouse IgG-HRPZ 45%-3F W& % tpA] TBS-Tol 10%3F 33 Al
2353l 0.1% DAB(0.2% HyO2) &2 1#elA] 1023 WHg-AlA o] vERH 23}

= wAe 44 A

N
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1. wpol2f =9 uj ¥

o] A5 HEFska 24A17ke] A3 CRFK celll A wholeize] s
Cell-ELISAWY 3 WA ez Haetdvh, Z2 Alxde de] g4
W AEA] FolgRe #EsATHFig. 1, Fig. 2.).

A EFZ subculture 2447 5ol wlo]# A2 HF3ka 96417kl A3 T A
2 gapvh #FE] ARdoen 12047k AuAk diite] AErE wmA
At EAAA AXHAHEIE rounding® o] 2EEE dHE Uewith

Fig. 1. Viral infiltration was observed in the CRFK

cells by Cell-ELISA.
- A normal CRFK cell, x40 B: postinoculation 24 hr, x40



Fig. 2. Immunofluorescence in the CRFK cells.

- A normal cell, x400 B: postinoculation 24hr, x400

o] N A S Fa wjkd S 3

sto] CRFK celldl A& 210 599

extracellular phase

—e— CRFK
10000 e AT2 T
< 100 1
N N
1 Il
0 20 40 60 80 100 120

time(hr)

Fig. 3. Comparison to changes of haemagglutination titre in CRFK
cells with A72 cells.



2. vhol ¥ 254

CPV C-780916(ATCC)

71w wE %
(Fig. 4.). vho] & ==

g YYserh 29

=

3 Al

h=}
25~40% sucroseF EoA] SerA o7 Fld 4 9= ul=

FolA BTSAES Uehis 2 g vhole

2o v, AAlelA o wol s deas 7 dAEE HsktH(Table 1.).

10000

1000

HA titer

100

prot(mg/ml) & Sucrose(%)

Fraction no.

Fig. 4. Purification of CPV antigen from the CPV culture medium

by SGUC.

- Fraction volume: 1 m¢ each.
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Table 1. Comparison of vields of viral protein.

i . Protein
) Volume HA titer . HA
Fraction ‘ . _concetration .
(mf) (unit/0.0254¢0) vield(9s)
- (mg/ml) o
Cell culture _
] 512 15 100
media
PEG . _ _
o 10 12800 2.7 50
precipitate
33% i _ .
15 6400 0.25 375
sucrose

AAleh wiole 28 o] 10% acrvlamide gelol A2}

A719& %8S veb AT

Capsid protein VP1, VP2, VP32l o) 2455 wh=7} ¢F 84kDa, 65kDa, 62kDal 4

291 5] 9 tH(Fig. 5.).

(kDa)

205-

116~
97.4-
aa-
566_
55-
45-
36-

M 1

Fig. 5. SDS-PAGE, CPV capsid protein

M High moleculr marker, lane 10 loaing 10 g

_11_



3. Monoclonal antibody
Muksk 5Fo] SAdZFEA A9 isotypes Eeldt A} IgGloe] 4% IgG2brt
1Fo2 yewth =3 IgGle protein A2} WHE-Ao] B il IgG2b+= protein

Gt Wh-gA o] H I tH(Table 2.).

Table 2. Characterization of monoclonal antibodies to canine parvovirus by

isotype.
MAD Isotype Binding with Fc receptors
Protein A Protein G
CPO3 IeGl iy N
CPO5 IgG2b + .
CP09 IgGl 0 .
CP11 IgGl S .
CP12 IeGl N .

4. Immunoblotting

[

CPVe] 10% acrylamide gel 7|35 = NC paperol vlo]el TS o] A
7)1 hybridoma Wl &¥g&5 A4S W-S-A1A CPV capsid proteiniﬂ ok 84kDa¢] VP1
7 oF 65kDael VP2 WE=7F yElgth 5719 dEFEA 7 BT oF 65kDa2)
VP2el wh&stoivh. E7 A 3] wkgolA = VPL, VP2, VP3dl sidste W=
o w3 nfolgjagdow FAHY = g 934 vhES Bt (Fig. 6.).

,12,



A B

‘ M 23 95 09 1 12 M1 2 3 4
(kDa) b |
. 1

#- -

49.9-

36.2-
20.9- -

21.3-

Fig. 6. Characterization of monoclonal antibodies to canine parvovirus by

immunoblotting.
“A) monoclonal antibodies, CP03, CP05, CP09, CP11, CP12. B) rabbit serum. 1.3: immunized

purified CPV capsid, 24 immunized vaccine. N molecular marker. arrow indicate (6okDa)
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Canine parvovirust % AAIH o2 EAstaL wujo A gilo] Qlx of
=

28 v AT 2944 9 Aodo]l Fzolu, golxolA AA}gol
A

CPVe CRFK celldl dig JEAIHANA AEWAEAE HE 247430 §
rounding©] W3kl 48A7Fo]l - M E ] Defo] Al zbE o] 964 7Fo] F- o ¢
AE7E ggEgon, e AEE clumpE FAE ATt E=3 Extracellular
phase®] A AEF9o EJA7ISHA CPVHEE 24X 7F Fofl F7tet7] Al &beho]
ABA| TP A 124 kAo o] H Aol =St Rith o= SHd AFAES AAY
o} X gl th(Hirasawa 5, 1985).

Cell-ELISA 2 zbgdgatyo=s Ax U nfolaixe IS 29l
Cell-ELISA®] A9 HF 24r17tell Az Aol el g #ad + 9l
W, G ARANAE AExHe] FPukES #2T 5 Addrh CRFK
AT72 cello]l CPVE H%E3lx ufole]~ H|ES Alxudado I 1rex5S 73
o] Hlaatdtl. CRFK cell?] wlolejs F2] 4 o] =2
L o] Fo] AFeA mpolaFAE 9T AE

CRFK cellel CPVE #ZFsto] thi-o] AlzolA xﬂgﬂd*ﬁ,iﬂrﬂ UrEMDd_
23 dEee 33 wEsa Axgdeges ddTdste] Arskalt. PEG-6000
S o] 83t virusE HAAIZIAL sucrosesE=AAF 2 FAEEE Fd viral
proteing A A ATt BAT viral protein® A 7] G E A CPVY Fxdwo
2 oAAE wWE=rE yelbykth CPVE 3714 9] Fx2ums 7ixa glom Zhzto
gl 790000 4 82500Dalton®] VP1, 650009141 66,0002 VP2, 62,0004
63500¢] VP3= 4# A dtH(Mengeling %, 1988). VP12 VP29o] ¢+x3h
sequences X &3} olm| Al Fho] Rrlddo] glom VP3E VP2 A 159

-lN;>
fu
@
£
=
=~
8
o
_‘>L
QL
o
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A 200km] esbe] "ol kg Fefelth. Capside VP1e] 10% VP29F VP3| =
glo] 90% R o] F oA AtH(Tsaos, 1991). CPV viral polypeptide®] FdAF A=
Fe ST AT AT TbeAde A 9 AU A7 Bad vk )
tH&E %, 2000; Parker®} Parrish, 1997).

Ao E AEZES & 53 vold s FAS AAlste] whg

AN A HAAMES} myeloma celld) AZEITS =3 GFEIAHES Agasts=

hybridoma® ¥ 53ttt ELISAE 53] 5o|&daE A4kslE hybridoma
A3tttk hybridomaZt AAbsts @22 A9 548 243871 913 hybridoma
immunoblottingS %3] CPVe| capsid proteind] 5°] ¥8& 3=
A A8 major protein¢l VP2¢} #1$3slE GEEEA|E o)X
o] &8 F AL FHoln, E ATdAE A K M=o B
o Ao A s proteaseoﬂ o3& viral polypeptide?
degradation ® cleavage’} 9UE Ao® F=2FHw 1o A3 FA)F FrHH S
= O]—EFP@ of & Ao oAXT w3k CPVY strainZhe] o} x=4F A dol WHo)
7} dom olx Q&) W HoR straino] Wt F33A e WkgAe] o]zt
o]&o] A o] &) 2t} (Strassheim %, 1994; Truyen 5, 1995). whelA B ol ol A
M Ao 242+ strainde] whg/dol tiE F7HAQl A7 2o Row
Als ¥ T

i
iy

o=
O ot o2
2o o
[ odt  of
o 2 1
= mlm m[o
2

1=
rlo
]
=
o,
v
[>
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v.d &

A stEupo]l ¥ A (CPV)Ol Wigh mlolgf s & A%

E e O SAS AR A9 vy 22 A9 s

1. CRFK cell @ A72cellol A CPVE &35t v
7}e &43te] CRFK celld] 13397171 =

2. vaccineT(ATCC C-780916)e] w3ate] 53¢ “F

CPV 9 major protein®] VP2o] Eo]|x o g w33l
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Monoclonal Antibodies to the Canine parvovirus

Minkeun Park

Department of Veterinary Medicine, Graduate School
Cheju National University

Jeju, Korea

(Advised by Professor Yoon-Kyu Lim)

Abstract

In oder to use of monoclonal  antibodies as--an. immunological detector,
monoclonal antibodies =were produced against canine parvovirus(CPV).
Monoclonal antibodies against CPV antigen were produced. Attenuated CPV
strain C-780916 was inoculated into Crandel feline kidney cell monolayers and
propagated virus particles were purified by sucrose gradient
ultra—centrifugation to prepare immunogen. The purified viral protein were
tested for their haemagglutination titer of swine erythrocyte and inoculated
via intra-peritoneally to BALB/c mice and subcutaneously into New Zealand
White rabbits to raise mono and polyclonal antibodies. Four from 5 specific
monoclonal antibodies against CPV were IgGl type and one was IgGZb type.
And they all showed binding properties with the IgG Fc receptors, protein A
and protein G. After immunoblotting they all are specific to the VP2 proteins

in immunoblotting test.
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