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Abstract : The purpose of the production of monoclonal antibodies aganist the Canine

distemper virus(CDV) were perfect diagnosis and a new approach to treat canine distemper

because the diagnosis and treatment of canine distemper were difficut.

Canine distemper virus(CDV) was purified using saturated ammonium sulfate, and injected

into hind footpads of BALB/c mouse. 12~15 days later, popliteal lymph node(PN) cells were

harvested and fused with SP2/O myeloma cells. Characteristics of monoclonal antibodies were

analysed.

1. 9 hybridomas produce the specific antibody against CDV.

2. 6 monoclonal antibodies are against intranuclear and cytoplasmic component of CDV, and 3

monoclonal antibodies are against cytoplasmic inclusions.

3. All monoclonal antibodies did not react with other 5 different viruses (CAV-I, CAV-II, CCV,
CPV and CPIV) and react with another CDV-FXNO strain.

4. 3 monoclonal antibodies have neutralizing activity against CDV.

S. Antigenic difference was observed between CDV by IFA.

Key words : CDV, MCA, Fusion, IFA, Neutralization test.
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Canine distemper(CD):= modified-live-virus(MLV) ¥}
Ao AgolE B7an AARCR TAE 3

AY I} xjAHEo] L Aoz, npojgxd o3
Aoz Hud AL 19053 Carre o} 192633
Dunkin®} Laidlowe] ¢]3) ulo]ziAx Aoz =d
Hrt. CDY M YA canine distemper virus(CDV)

¥ Paramyxoviridae morbilivirusdl] £38}5 $E71& §
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3 Zgdd.

CDVE HA A E Haso] ARAHZ A7
T A9 AAE QoA duTe el o WY
AUAHE f2sta’, AFGA Aol oA
demyelinating encephalitis® & ¢ 71®> 212 o1& U
Eb b= epileptiform convulsiono] &4 A Q) A AHZA
224, Imagawa':= Aol BAYFANA LA
3} old dog encephalitis(ODE)$} chronic dog encephalitis
(CDE)2 3] wolel 28 ¥ejahanh

&Y 3 morbilivirusol] 43} measles virusT AL
oA A7 A CDe} Hdo] §AL3 multiple sclerosis
MS)E doving F nolzi27he] FU3F HA
of #3 AF7 Bo] AaFo] trp*. R Y500
A CDVY] 244 2+ Abal7h 1eBi®, Abgholl A Pagets
discase] YJAZA 9] shgAdo] AL = A
CDVS MSE #A17} gl Ao 2 ruyx o™l

(D9 /4L Yz g &= 1 & 9
o BRA Z9ol Bastch A FFL im-
munofluorescent antibody technique'>*o] =2 o] & 5t}

1975\ Kohler®} MilsteinS x|&£x o0 2 FAE B
H] 3} mouse myeloma cell# lymphocyte®] 2 A X
Akl diE 7hsAdE 71€3 ol# monoclonal an-
tibody technique> 2} A &8, B2 WA HA o] &
4, 8de) B4, 58 vpold2g Y FLA
8 &3t o] &Ho gk B A7 Ao A
P Ay S o= CDVY g FAE B3}
= ZFAEE Hatstd CDY 272w 3 g2l 3
HE ol &3n, A5l HI37] A4 72 & ¢
bl Z3 o] ql}.

ok

L=

rir

pud

Mz A Uy

VIRUS : £ 43l 4188 CDVE vero cell(African
green monkey kidney cell)o] A} 2 2}zl Onderstepoort
(OND) strain © 2 4] v} = Comell th3}17.2] Appel MIGZ
FH EFEsrt

CDVE vero cell monolayerol] H&£3}x 241 7F ¢+
FHAANZN F FAUMAE Fotstod violgi2E WP
AT Vero cell2 a-minimum essential medium(e-
MEM)9] sodium bicarbonate 2.2g/l, 5% FBSE A 7}3}
o wjgstg en], FA M= a-MEM9| sodium bi-

carbonate?t 78t % Th. Cytopathic effect(CPE): oF
24X 7 ¥ gaE on, 80% A% CPEY} JEhH
oS T3] T saturated ammonium sulfate
(SAS, pH 7.6)8F 4 olA 1A12F < §H§AI7] 2 10,
000g2 30¥7+ d4leatdct I A& & PBSo &
A & SW28 rotor® 22,000rpmo) A 1A]2F F9F
A2t A B H2x 39 11000 =
£ PBSE #7}38t1 ultrasonicater(Vibra & Cell, VCX-
400)% o) &3ty HAEE SOWE 1523 33 son-
icationd} A t}. FH-o1 S 3,000rppmO 2 1057 AR
et AEHE 3 0T BastdA 9y
4 9oz ALg3H

HEMZO AN

1) Hybridoma : A% & 39l o] dld =57} Img/
mlo] H X2 PBSo| 3438l Freund's complete ad-
juvants} 1:19] ¥ &2 7 F3A M T7EY BALB/
¢ mouse?] footpadol 0.04ml¥ HEstgch 12~15¢
% 2-3u}2] 2 5 popliteal lymph node(PN)E 7 3
oz ANHAsT FFFA08pm)ol| A v Ete] serum
free media(SFM)Z PN cell& 343ttt SFME&
Dulbecco’'s modified eagle medium(DMEM)<] sodium
bicarbonate 2g/l, L-glutamine 0.2g/l, HEPES 5.96g/1&
H7tete] ARgski T

Fusion partner2 ¥+ SP2/0 myeloma cell& A}-83+%
t}. SP2/0= SFMo)| mem non-essential amino acid
solution(NEAA), 10% FBSZ #7}stglom, HESE
27 2 5] 8-azaguanine2 3713l wjgFatqoh.

NEGTS 98 SP2/OE SFMo] 2§ A7) 31, PN
cell# SP2/0¢] ME+E Z43td 5~10:19 v &2
A olA 50% PEG 150022 NXE @3t 48
% A|E£E HAT media 300mlo] 424 96 well mi-
croplatee] 0.lmliwellS B F3ld wjFslg . ICR
mouse?] E7}U] macrophageE HAT media® 3] 423}
o] Feeder cell2 A}4-3}19] 2™, HAT media® SFMo|
NEAA, 20% FBS, HATE #7189t 2535 B2 4
¥7b AT g EdE sk indirect flu-
orescence assay(IFA)Z CDVol] tf 3t A2 YALs =
FEALE Adstgdon, dud JFEAEE SFM
ol NEAA, 20% FBSE A7}t uj kel ok

2) Ascites : A FAHE ¢8| BALBL
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mouse & 7}of] Freund's incomplete adjuvant 0.5ml& F
AVEa, 23%F FEHLE PBSY) 1x107/mlo] &
84 8ld 0.5ml¥ BALB/c mouse ¥ 7}o] HZE3H ).
2~3%% Hyolg 3 438tod JA20 rotorE 10,000rpm
d A 1083 AL AT SASE o] &3td 43
ol A IgGE AAAZ F H2&F2| PBSo| &34
7 4T A 72213t F<t PBSE 124]7tvlr} w st H
2} B85 membrane filter( 0.45pm)2. o 3}8}o] -
20Co B@aaAM F3A G AL B AT

SEEM BHo S4RY

Jm

1) Indirect Fluorescence Assay (IFA) : Vero cell
monolayerd] CDVE %2381 CPE7} o 20% et}
H 20T acetoneQ 2 A 204 1087 1A & A
ZA|A 20T B35 A [FAS AHE- st AT 238
A& fluorescence-conjugated goat IgG fraction to
mouse IgG(CAPPEL, Cat. No. 55493)& A}-&3l3 o9,
CDVE HZ38 7 %L vero cell monolayerS thZ 3

i

2) Isotyping of Monoclonal Antibodies : A4tgl
224 49 isotypingS Immunoselect(Gibco, Cat.
No. 9660SA, Monoclonal Antibody-based Isotyping Sys-
tem for Mouse Immunoglobulins)E <] -& 3} t}.

3) Neutralization Test : CDVe] A o] Bste
g e 225 2 A hemagglutination activity?} gl
H protein& wlolgj 27t SF A Lol ZEH = Ao
o] 8w, fusion activity7} )+ F proteinS 7 ¢ Al
b F9Y HEg 8t wpelg{2E Adate
bl gt w2t S = CDVIF A Eof 2+
7 A3 REE F2 FE3

@utolgia A FAE @ AdE E5gE
A8 A ste] 2+ 8 A A& 96 well microplateol] S0pl/
well® 233131, stock virus (3x10°TCIDy/S0u)L SOl
welld H7tate 37CAM BEEARAC 247 ¥
vero cell(1.2x10*/50pl/well}S 4 7}sted 34zt wf st
¥ Giemsa @M3le CPE #F & &3t

@ utolg 2 ¥ A E : 96 well microplated]
stock virus (3x10°TCID/50u1)& Zb welle]] B33}
vero cell(1.2x10%/50plwell}& 3 718t 37T A 94]
2 £ Mdd T ujAE AASRAG. Brde §
AMAZ ASEAME 200p/wellS £33 3 397

Hj e ¥ Giemsa 4 o2 CPE #7 & BA YT

® Giemsa stain : Wello] Q1= x| & #As
methanol 2 A ¥ & 2087 13t} Giemsa stain
solution© 2 202 F<¢ gAsta Fx &= 105 A3
3te] Ao Ax=AA.

4) DAL : Al AW g dode tE el
2¢to] wxatuke-g #BEE7] Y3 AT2 celld} vero
cell& Z}Z} monolayerE A A]H, AT2 cello & can-
ine corona virus(CCV), canine parvo virus(CPV), canine
adeno virus type I(CAV-I), canine adeno virus type II
(CAV-IDE Z+zt 7+ A17)3, vero cello|&= canine
parainfluenza virus(CPIV)$} CDV(FXNO strain)& 7+
A AA 48A| 7HESF wlFE L -20C acetone & B 108
B AT F ATAL WY 0T FAZ A she]
wAgg BAAY

A72 cell® Leibovitz's L-15 mediumol NEAA, 5%
FBSE A7}she] v gatAct.

2 I

Indirect Fluorescence Assay (IFA) : ZZ A ¥ vj %
FEH o2 IFAZ A3 CDVel g A5 4
Aete 9% R FAFAEE LA Mab 99,
125,129 CDV7} 4 d A ¥ o] A9 Q431%
ou Mab 9, 25, 49, 61, 75, 962 N E AT Hg BF
st

Isotyping of Monoclonal Antibodies : Immunoselect
{Gibco, 9660SAYE ©|-&3+ ) 9] heavy chain subclass
¢} light chain type& %418+ A2 Table 13} 2t}

% 9%9 ¥AF heavy chain subclass:= IgGlo]

Table 1. Isotyping of monoclonal antibodies aganist canine
distemper virus

Mab No. Heavy Chain Light Chain
9 Ig Gl K
25 Ig G2b K
49 Ig G K
61 Ig G1 K
75 Ig G2b K
96 Ig G1 K
99 Ig G2a K
125 Ig G2b K
129 Ig G2b K
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Fig 1. Giema stain(100%). (a) (b)
(a): normal vero cel. (b): CDV- infected vero cell. Multinucleated cell was formed.

Fig 2. Immunocytochemical Stain(20x).
(a): normal vero cell. (b): CDV-infected vero cell. Multinucleated cells were stained with dark brown color.

(a)
Fi 3. Detection of CDV by indirect immunofluorescent antibody technique with monocional antibody(33x).
(a): normal vero cell. (b): CDV-infected vero cell. Cytoplasm is stained. (c): CDV-infected vero cell. Cytoplasm and nuclei are stained.
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47¥, 1gG2a7} 17, 1gG2b7} 47] 4 1 light chain type2
RXE k chaino] ¢t}

Neutralization test : &4 A9 F358L
Table 29} 7t} wlolgi2 ZHHA FIAEEH 3F
o] A7 FAFEE MR T Ao, FA o F3}
< 7} Mab 97} 80, Mab 497} 30 2] 1 Mab 757}
9600 th. vlol {2 R F FIHAFAFH T vlojy
2 #29A FaAEH LT FA I FewHe| <
A= en, 319 7H= Mab 97} 80, Mab 497} 60 1
2] 31 Mab 757} 9600] 31 t}.

Table 2. Neutralizing Activity of Monoclonal Antibodies

against CDV
Neutralizaiton titer
Mab No.  Protein Conc.
{mg/ml) Pre-infection* Post-infecdon**

9 18 80 80
25 NT NT NT
49 17 30 60
61 24 0 0
75 14 960 960
96 3.0 0 0
99 27 0 0
125 14 0 0
129 23 0 0

*: Vero cell were infected after neutralize the CDV with Mab.
**: Vero cells were infected with CDV. After 9 hours, culture
media were replaced with media containing Mab.
NT : Not tested.

Table 3. Specification of Monoclonal Antibodies

Mab  Vero Chv A72

CAV
CPV CCV CPIV————
No. el onp pxNO el 1 I

9 - + +
25 - + +
49 - + +
61 - + +
75 - + +
96 - + +
99 - + +
125 - + +
129 - + +

Ang-CDV .
MCA*

*: Commercial and-CDV MCA(VMRD, Inc.)

WARLE : CDV g A] vehdes FAol 3&A,
284 28 ARA F AAH R YRR &
A AW Yodl: CPVe} CoV, 5FA A% L
4o 7+ CPIVE CAVAL, 79 S d o7& CAVI 1
#2 & %9 CDV(FXNO strain)Z IFAR W z}dk
& BAa o, Z ke Table 37 et

959 A F 5T FY b2 vlolg 2} whgEE
FA = g, & F79 COVQ FXNOSH:E &
F wrg3ch d2E 98 anti-CDV monoclonal
antibody(VMRD, Inc.)E PBSel| 1008] &4 35lo] [FAS
AXF A3} FXNOS}E= whgslg o 5EH9 e
ulo] e} 2 o} ONDofl &= vh-§-31%] &3ttt

I &

2 dFE CDVYl U A& Bikste AEAE
o A& Y&l Coyle™o} uH ol wh} popliteal node
(PN)Z - lymphocyteE 423} SP2/0 myeloma
celld} &35t} o] ¥ spleen celld § ol o]
S8t Wy sl A AeHE Ve @
%Az = 9low, Rikard Holmdahl®& PN cell2 A
E &3S 319 spleen cellBt} A go) Erha Ba
gt =3 AEFFFE 300mle] HAT mediao] 24
A1A 30709] 96 well microplatesl] £F38lod wjgo
24 subcloning A S AP o, 252 A&
WA gol® FHE AX AAolE A Fo] ¢
Aok AeE FFAEE HT mediaZ X eldbx] ¢ga
20% FBS7} A7lE wix2 @3l ® #EAH T
Aol = GFol AU

Rikard Holmdah!”& ¥ %71 7bo] 7] W&o At
¥ A dAZ MY Aoz FPI{JoY F
26% 9] A 5 IgME 47), 22707 gGH o B d}
Aot B AdeA AAdE FAe 2F gGAEd
IFAZ screens 3= Ao A flueorescein-conjugated
goat IgG anti-mouse IgGE Al43t o2 [gGyt 4
AtE ok A ZhE.

[FAZ Ueld gAa4e AXAs ga5s #3,
AEATG do] BF JUHE 02 FEHIUD
Orvell'“S NP, H, F, P proteino]] t)3t &x& o] &3
IF G4 thgsly, X 544+ NP} Pojl o
AR GAHAT, YU TYA S NP tjgt 3
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Az gAgP oY ol2id FA = G| BE
o A S4AE A B A
Atk &5

CDVe| #Aztol:= He} F proteino] F83 S8&
8} =] hemagglutination activity® 7} ] & H protein&
SFAX FHato ZAHE FAo #A3 fu-
sion activityZ 7}A] &= F protein& 7+ 9 H A X7} 39
o] Ax o}t §3 vpo|2l2E HuatA Hof 13
32 o}3) A o) A ¥ (multinucleated giant cell)7} 2HE o
At wekA 2 Agoirs vl 2o 7l g
F3t5 3 g3l o3 vlojel 29 Al g F3t
& st 2AME] 8] M ¥} vhojei e 7}
EH7 A 2Ed F2 PR FAEE A
3ot H proteinl| B¢ S3IAY A 7 Al
vk CPE7} UEbWUA] 931, F proteinf] o & 53+ 4]
d A AEAn B Fo EF CPEZF UEIYA &
& AoR FAHHFYLY, 359 A/ BF FEdA
# ALFd EF Fa5Yo] JdAL ] F proteind
g gAd Aoz FAHET.

Aol A g FLdte 5FFY GE vlolzg
9Z 7o FFAE fgA o IFAE HAS 28 =
F azgkge glAdx, e F79 CDV FXNO$g
€ 25 g oj A4td #A7 Chve 3
el o} 89 7154 & A]AMSHS, commercial anti-CDV
monoclonal antibody(VMRD)+ OND$} ¥H-$-3}%] 9F a1
FXNOSt= yH$-810 o2 2 CDVY strainZboll &= &9l
el atol7l &S ¢ + o} Hirayama' & 10%9)
CDVE 54¢& 243glcd BETAU EAd e
Zpol7b A1 @7} RNAS] E-x}Foll = %F7He] A
°}7} glem, orging AT HEAUSTE &
FXNO-59} FXNO-833F9)| zbo)7} €lo] vero cello] uf
F% A5 dREY E4ol FAHE EIH
Confer®s ¥ & o) 43 A Pe Ao 3%
o] CDVzH| & Abol7} Qlo] A F L At A
B85 Ql EAd & Aol7t gltha Bt

CDVe| 5334 FAo e 99zl HY F
protein© 24 Nomby”= He} FE AAste ztzt 9
AAZ F FEFE HEFS A dzxIe AHe F
4 HAHFTE 48 34, F HIFTLL 554 v
By B9 F23 9IS FYE $Hd9L,
Hirayama™ & MabZ 4~59 8 suckling miced] -7}o]

= epitopes7}

|

o ©

FALE ZpEuto]#i A~ 100LD50S Hulol HE S 2
% anti-H Mabe €3] Wojalg om anti-F Mabe
AR5k ol 5 & e CDVY ojol = Holl o
3 gAsE F83 488 dtn Rusid. 99
Ag oz HE CDe X g HY Foll tj§ 347} o
£E F U Aoz AL

4 E

1. CDVel| g FAE BAirste FFTAEY 24
£ $8] lymphocyteZ popliteal node(PN)Z R E| 48
3} SP2/0 myeloma cell?}t §338}%] o, IFAZ A A
sed 9% o) FEAEE Heao.

2 IFAS A3k el gaare AEde 94
9t £9, ALY Wo) BF gu5s fyez
TEEH A

3. AAtE #A 9] heavy chain2 IgGle] 47), IgG2a
7} 174, 1gG2b7} 47829, light chain® 25 «
chaino] ¢l t}.

4.9%9 g4 F FHsHo| AAHE 359 FA
(Mab 9, 49, 75)= R 5 fusion activityE %33l o
KAt

5. 700l A¥E fEdte 5EFY OE vinsg A
W 9% 9 IAZ FAE 3
fAt.

6. BAHE 9% 9} &A= 2% 2] CDV-ONDS} FXNO-
o BT ul239 o1} commercial anti-CDV mono-
clonal antibodys= FXNOdj| 7+ ut-8-&lo] CDVZHo = &
439 Hol7t Y5e ¢ # AUtk

= |
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