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. A =
N A GALA 22 (Canine heartworm disease: dirofilariasis)e] <
VA= Dirofilaria immitis24, 7§ % ofUe} mFo], o] ¢ HlthE
= AFFolth

y x 0o T d ]

N A GA S-S %?%%ﬂ%ﬂ, A= B F= 5 oA, T
S dE T FEAY, 25, 5u, Jdv 2 S A9 5 Ao A
A A €] 7o A @ stal 9l ti(Wang, 1997). =rWle] 7| & oF

10%~20%7F AGAHESl FAsel Atk shsivk(o], 1996, A,

2289l &7 Bl fF e dai o $A S tH(Harris 5, 2002).
AEAMESY Life cycles 44417171 st SsF5 Culex,
Aedes, Anopheles ¥ Myzorhynchus %92 R7]ojt}, 182 =2 314
7ol A7t dojdrt e el A Fo EAsE Ll staged]
A A (microfilaria) 2 F3A] &71¢] E37|#ow o] gste] A<
g F o Rr FANY O F B9 Fso] B9 Ro 9
7b H8A g 3 IfRF w52 dgdd. 29 A
°oF 15~17¥ A 37]I% (L3, infective stage)7}A| A% 3k

(Frank &, 1996).

R

o

MY AS, 7d T 85~12090¢ AT HEw Hojoa] W&
o] #aEt 4 Fo] microfilarias ol v E3171 744 = <F 671
Ho] 22¥Y. A5 oF 5Wd7tA] AESHH microfilariag vl & $Ho}

o
(Haddock %, 1987).
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2
(Matsumura %, 1986; Matsumura % 1988a) ## Weo] AE=Fo}
o2 AMAZ(Dirofilaria repens)®] €3 7 Ao nLxpuk-S-o] o]k
2ol 1S 4 Stk (Cleator &, 1987).

AA AP Fi ol AFdE ABE F de AEIAEH
© 24 immuno-chromatography rapid test kit = Wittness®
(AGEN, Australia)} Idexx” (Idexx, USA)1Y+ ICT® (ICT, USA)%
o] &= AlFo] dFF AFEE L A (Courtney$t Zeng, 2001).
Mketr] et 35t

oA g AFAE S =
FH3st]  AgY  (somatic

= 9 I
Atk olE fstd N ARANVEEE
antigen) ¥ £9H])3<9 (excretory/secretory antigen)S FH|slo], A
719%, Western blot ¥ ELISA 59 Wtyiow gz E
3l (Fujita®t Tsukidate, 1984; Sato 5, 1994), T &0 W HZE3s}

of, Xigkel o] &= & = FSEFAE Jhdste] A
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1. 3 9¥9(Antigen)

11 71 A4

S}

g AR SAAdES AT AT 7

=

-

7N AA
A =S 37CY AP 43 AHS = Culture Flaskel

H o

G

20vk2E] 2 ¥ 31 Dulbecco’s Modified Eagle Medium (DMEM, with
gentamycin 320mg/500m¢) . &2 WjF(37.5C 5% COo)3FAth. wj# 9
W3 8~12A1%F HASE 7U AASF o wEA] I )

T =

A= mugg Fule] Folshglch(Fig. 1).

Fig. 1. Cultivation of dirgfilaria immitis in culture flask.
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12 AT & &1

1) #4389 (Excretory/secretory antigen)

dZo] xS YA 7] (600xg 5min, room temperature)
Z 3lal A&=99S 574 A% ([IShin Lab, PVTFDI0A, Korea)* #

f3)3tar 4T 4 100 mM Phosphate buffer
(pH 7.3)°ll 34|12+ 1tA o2 33] FA NS wehs 5 Ag A
of 6A1%F FA o2 23] w33 th(Fig. 2).

2) A3 (Somatic antigen)

S o
7 o

flo

HHEA S 7] 9t wigdol e A5 e ¥
ANda s 7hske] skl ol 20
H FA Thete EH okt
"ol 8- Sonicator (BRANSON sonifer 450,
&9 2 (Duty cycle 30%, power 45%)3}%1

o 2 259 A 179 HAE Fo] e rtd s WA
kool ¥ a& YAEY (16000%g 10min, 4T, KONTRON
Centrikon T-324, Italy)stal 70C H¥sto] A 2 FA3g o=
ALE3EA T dhils = =42 Bradford® (Biorad protein assay Kit,

USA)S ol &3ttt (Fig. 2).

o o W
20
11]

3) #}=3< (microfilaria antigen)

wHEds 271 fAste] g wMidds dAEE (600xg



st fue] Eapstel AU Fulsh

= THl A (Fig. 2).

Adultworm extirpation from heart

l <— Washing(saline, 3times)

Culture in DMEM

¢

add PBS
l Culture fluid harvest
homogenizing
centrifugation (600xg, 5min)
Sonication l l
, supernatant
v ¢ homogenizing
centrifugation - *
16,000xg 30min Freeze drying
* ¢ centrifugation
16,000xg 30min
supernatant Dialysis

v } eBs

Ultra—filteration Ultra—filteration supernatant

\

Somatic antigen

Microfilaria antigen

E/S antigen

Fig. 2. Diagram of various antigens preparation of Dirofilaria

immitis



2. T2 A9 B

2.1 wjA] B A eF EH]

NS o) AFEE wlx|e] ZAlS o}#] Table 13}

Table 1. Compositions of reagent for hybridoma cloning.

Medium Contents Quantity
DMEM(GIBCO BRL NO12100-046) 500me
Culture medium FBS 100me
7.5 %Sodium bicabonate 14.5me
gentamycin (1000 units) 2mf
109 L-glucose 5ml
antibiotic micotic 5ml
Washing Medium DMEM 500me
1M HEPES 5m
HAT medium DMEM 100m¢
100xHAT 1mf
HT medium DMEM 100m¢
100xHT 1mf
Cloning Medium DMEM 100me
conditioning Medium 100me
Freezing Medium DMSO(dimetyl sulfoxide) Sme
culture medium 50mé




HAAZl o] gk WA o H-9F monoclonal antibody 2] A
S 9% fusion ¥ hybridoma®] Ao A}&3}7] $18] Table 2<}

ol Alofg A=A

Table 2. Composition of reagents for ELISA.

Solution Contents Quantity
Coating buffer NaCO; 1.59¢
(carbonate-bicarbonate NaHCOs3 2.93g
pH 9.6) DW adjust to 14
NaCl 3g
Phosphate- buffered KH2PO, 0.2g
saline pH 7.2 Na:HPO, 1.15¢
(PBS) KCl1 0.2g
DW adjust to 14
Blocking buffer PBS 100me
(PBS with 0.1%6 BSA) BSA 0.1g
Washing buffer PBS 100me
PBS-T Tween 20 5010
Sample dilution PBS-T 100me
buffer BSA 0.1g
10% NaN3 5000
Conjugate dilution PBS-T 100me
buffer BSA 0.1g
Chromogen buffer 0.1M Citric acid 24.3md
for ABTS 0.2M Phosphate 25.7md
pH 5.0 DW 50me
H202(30%) 40




22 S EA Azl AL

1) BALB/c mouse? W<

Female 6532 BALB/c mouse Zt 25F% Ay EH|gdS

SN 150 pe WESAT FRES vhEa 1F

ofl
0%
(o,
—_
(@)
o
=

fas)
S

Freund’'s complete adjuvant (Sigma, USA) 100 S F2A170 %
B2 HESIY. F7HEEE Freund's incomplete adjuvant
(Sigma, USA)E ol&3ste] 3] WA} 22 &F& FHAA 2F
Sl 2%, 45 Sl 3%}, B4 FAFskAT 8F A= s AW

& 3943 il HF sk vh(Fig. 3).

E

Ist 2nd 3rd 4, 5 6th Fusion
l ! l il
| | | I
0 2 4 8
weeks

Fig. 3. Immunization schedule for the cloning of hybridoma.

BALB/c mouse, female, 6 w.o. Dose: 150 ug /head.
2) Fusion

AEgol AHEE SP/2 myeloma AE FE 72 culture
mediumel] W&t LA Fhol A&HHE FHE FA AT W
¥l BALB/c mousev WHAY WHHEF 244 Fol] AAE3SEaL H
&e FAsto] AEg ol AHESHATH

WA, 43 Bakel A AFE F



i 70% ethanols &3tttk o] § Hird 7F9 9 forceps o= H]
TS AEFetar vy xSk 70%  ethanole] HAS & FA
washing mediumoll 234 Z A Al A ethanols A ASFATH MEGFH
of A& E BE &9 37CE v 7FEAA ARESHA T
H A o] EEE 93t 50 ml conical tubecl] 3FFE AlZ!
stainless steel 1&(400%)< +3il spleens ¢lo] ¥ 1 mle F
AL71 2 14 Yol washing mediume FYUA A HFE2HU F FAML=
I} pinceteZ H|HAS LA T H]GAE7) conical tube WZE
AE =2 A% washing mediumS HA3ITH o] & Wd
Aoz 6~73 Ax FY 2 ME=S vhEstHA v Ax7t &
A xR Hg HEZ 3 % washing medium= 50 mlE Al Y+
AT
2]H spleen cellE2 YAEZs A FH3A oW, SP/2 cellS
spleen cell®] 23] A& Aol 50 ml conical tubed] %7AA A4ET
(600xg 5min, room temperature)stSith. YAlFa] & HAAE A E

Z(packed cell volume)©] &YU3FA(SP/2 : Spleen cell =1 :5~6)
HEE SP/2 celld S 43t 42 F 334 dAEEHE 24
3tttk o] ¥ washing medium® 2 33)7F ¢ AAEZ (600xg

5min, room temperature)ste] A& kAt vEX| ¥ A2 & washing

mediume 93] F94 AASHL AxEES AR TH(Table 1).
MEGTA FHdE AXES F=4A tappingdte] celle] tubenr}

o] ZaF HA A d 9 polyethylene glycol-1500 (PEG 1500)

7hstel ol ol TolAES stk

% washing medium 1 mE 13#o] Ax HAHI & 307+ HA 35
Pz

31, YAl washing medium 2 mE 18] 24 HAHs2 30 &<



A=ttt o] & washing medium 8 mlE 18] Zx HZstx
30%7F AA 3 ¥ washing medium 10 mE 30%0] 23 dZH 5=
g ol AH&E PEGE A A8l 34 &kaith

MEFTo] @553 wasing medium® 33 HAEF (600xg
5min, room temperature)$- A2 3k % Aol culture medium 25 mlE
7}stal 96 well tissue culture plate (Corning, USA)° welld 25
wW7F E A BEFeA T 6417 2 16413 & HAT mediumsS welld
25 WA F7 ek o 547 HAT mediumS 10002 7}t A
Egeel WA &2 SP2 AEE AFEAFAY. o] Fol 3YU3F HT

medium= ¥d3te] ¥ hybridomad £2]& ##E3AH Table

_11_



3. Hybridoma clone® A4
3.1 A% ELISA

Eo] &A & FH|sl= hybridoma clones AW¥W3t7] 9lsle] AlxE
7F SAste] wellabete] 1/3 A= AYAS o ¥l A5 HES 100
w? Aste]l ELISAE AAlstAth 39S coating buffer= 3|43}
31, 96 well ELISA plate (Nunc, polysorb, USA)ol| 100 p% 5
sto] 4TolA 16412 F2AIZ . 2HE plate Al 7
Aot = blockmg buffer 200 W5 Z; wellol] 53} 4T 2413
A g 5 PBSE 33] A% ste] ELISA plates &

+H] ¥ plated] A EwYF AZ=H 50 W} sample buffer 50 W=

L Aol A 1A RESAIF T dA control cell fusion® el
AE BB F< dF 10S sample buffer 100 wioll 323+ o™
S A control® sample buffer 100 pl= AFE3FATE HEE &8 &

PBS® 33] A% 3s}al goat anti-mouse horseradish IgGel goat

ot
o
(o,
12
o
|

anti-mouse IgM (u-chain specific) HRPH 33 & conjugate buffer
of gAste] welld 100 pt¥ RFska AeolA] 3087+ wHEAR

& PBS= 33 AlHsgity. Sz ABTSE S AH8sidle
M 30%7F FAAZ & 405 nme} reference 492 nmeoll 4] Reading
stol 71 OD #= A4 st tH(Table 2).

Eo0]g A= A43tE= hybridomas 24 well plate (Corning, USA)
o &A MFstL welld celle] 27H7F o7k At 53 +
feob 2 Al AAHS FPsAh

_12_



3.2 A€ ¥ Hybridomael &2

A Fdo] &s] e dAE dAvd AAA AEEL
ojete] g | AlEe]l Gojgrt FRlEH= Ao ® ofuf ujxe] A
v FEAE 9 flask®] vigel 2 AlEZe flasks 7HE A
FEA @A) flaskE AZE AlY 3087 37CAA WA F

A

QA E2 (600xg Smin, room temperature)3t the- Al ¥ Freezing
medias 7}stal F AlFHT o] 18 Ml W& H¥AE vailsel] 15

wH RS Rl o] ST0CAA 2 ate] A
.

Eo|g A E EH]dE= hybridoma clonee BALB/c w920 HE
Sto] 1 we dEFEIAAE A7l $15ke] pristane (2, 6, 10,
14-tetra-methyl-pentadecane, Sigma, USA)o. 2 dFd# 7H=2A]71
¥ BALB/C mouse (853, female)e] 7 W= oF 107 cell/h®
65

Tota AAH = HeE AFstel dESFAE AA A

_13_



4. Rabbit a-CHW antiserum

A AFAMAZE 9] polyclonal antibodyS 7]

gEsac. FHgEe 25

(Sigma, USA)¢} &9 & s

8t CHW A&
300 g Freund's complete adjuvant (Sigma, USA) 200u0 <+
3}o] New Zealand white rabbit 27 (8%, female)2] 3|3}l

r*°

& )

3:111
EE

¥4 9 2 Freund's complete adjuvant
or EFstel A4HE

st A5

=S A e HAES T3
A AEE AA A TH(Fig. 4)
1st 2nd 3rd 4th 5th Exsanguination
! ! ! ! ! l
0 2 4 6 8 10

weeks

Fig. 4. Immunization schedule for raising polyclonal Rabbit anti-CHW.
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5. @A 4

5.1 SDS-PAGE

1) SDS-PAGE & A<k A%

SDS-polyacrylamide gelS #|Z3}7] £ A]2Fy} SDS-PAGEE 9]
3] Table 33 o] +=H]3+4

Table 3. Compositions of reagents for SDS-PAGE.

Medium Contents Quantity
40% Acrylamide stock acrylamide 38.67g
bis—acrylamide 1.33g
in 100m¢ DDW
Lower gel buffer 1.5M Tris 90.855¢g
(4xLGB) 0.4% SDS 10m¢ of 20% SDS
pH 8.8 adjust with HCl  total 500m{
Upper gel buffer 0.5M Tris 30.77¢g
(4xUGB) 0.4% SDS 10m¢ of 20% SDS
pH 6.8 adjust with HCI  total 500m¢
10% APS ammonium persulfate 100mg/me
4% loading dye 100% glycerol 5mé
4x UGB 4.4ml
0.5% bromophenol blue 0.4ml
Loading Buffer 4% loading dye 3500
20% SDS 1260
2% MESH 14u0
total 4900
Coomassie blue 1g
Coomassie gel methanol 450me
staining solution acetic acid 100m¢
DDW 450me
Coomassie gel methanol 100m¢
destaining solution acetic acid 100m¢
DDW 800me

_15_



2) SDS-PAGE Gel Az

Table 4. Solutions for preparing gel for SDS-PAGE

12.5% Separating 15% Separating 4% stacking
40% acrylamide 9.35m¢ 9.38m/ 50040
4xLGB 6.25ml 6.25ml
4xUGB 1.25me
DDW 9.07me 9.04m¢ 3.18ml
10% APS 30040 3004 600
TEMED 1046 100 3l

Separating gel> Table 49} #o] XA 5te] gel plated] +F3}7]
2] 10% APS®} TEMEDE 4]o] AF&3ith Plate9t glass
plate Atolell o} Fol 7|7} VA FEH FFEFAL welle] ol
1 emA =9 stacking gelS 93 37+ 4AFL 5

gelo] o] ¥ sk}

FrE A9

Separating gelo] & ¥ THE Wil stacking gels Table
49} e x4 o2 3ty 5 A 10% APS® TEMEDE 412 %
plate G744 T8kl wells 727 AVIA] FEE T8
combs AY3tATE Gelo] #olAEE 30~35% AXA 3 F combs
ZA2HA Bol wellllE FHFE 33 Al F3aL gel casterES W o]
walth Gel el &o <l
running tankol] 23 F upper tank® lower tanke] Running
buffer& | %t}

& acrylamideE 73] A AL gel

3) A7] 9% sample
gt 2Fo]  goluth 20 pgol HA A F dUI} 4xsample
buffer 1:3 Ax2] v &o] A st 387F 100°

GESAT. olF AN Bstel F7el

_16_



sampleE H| 3}t
1l H gelo]l A WA well:= Standard Marker (Biorad, USA)Z
5, 7+ sample 747t 6 pw# loadingstil WA wellol = &2t

A o 2 sampleE loading 3}

4) A719E

A7 59 212 g3 £l =, 100 mA/gel2 F5 Ao A
95 50 VE ZA3Fa bromophenol blue dye”} stacking gelS H
of & wi7px] 303t FEskAh o] F, 100 VE SUAIA 1AZE
7} bromophenol blue dye”} vlo] =gst wj7px] A7|9d &S 2
Al et

5 &4

A7199s0] v gel> FTHTE  AFHS  Coomassie  gel
staining solution®} .2 2A]7F 7}&F A8 A Y. @2 Coomassie

gel destaining solution®. 2 A& 3t % destaining solution®. = 4A]

b e

_17_



5.2 Western blotting

1) Western blotting & A] oFA] %

GE2aA 9 o th3k western blotting ¥41S ¢33 Table 5

3 o] Aokg Azate] AHEa3

Table 5. Compositions of reagents for Western blot.

Medium Contents Quantity
5% Douglas Gel Buffer 0.25M Glycine 238¢g
1.92M Tris 60.6g
Fill to 124
Running Buffer 5x DGB 200md
20% SDS 5me
Fill to 1 ¢
Transfer Buffer 5x DGB 100m¢
MeOH 200me
Fill to 124
Lysis Buffer 20% SDS 1.25m¢
mercaptol 1ml
4x UGB 2.5m¢
DDW 25040
Tris buffed saline 5M NaCl 30me
(TBS) 2M Tris 5ml
DDW Fill to 1 ¢
Blocking solution BSA 3g
tris buffed saline 100me
Washing buffer tween 20 50
tris buffed saline 100me
TBS-T BSA 0.2g
(0.2% BSA) tris buffed saline 100me
Diaminobenzidine DAB 10mg
(DAB) DDW 47.5ml
1M Tris 2.5ml
H202(30%) 7510

_18_



2) Western blot

Ad GFE23A7F WHSEtE epitopes  Folstr] 95k
blottingS A3t 15% polyacrylamide gel® PAGEES 2 A] 3
% gelS transfer buffertlol A 100V 350mA°l A 2413 A7) A&
3}o]  Nitrocellulose paper (NC paper, schleicher & schuell,
Germany)°ll A A}s}Sith.

7199 % o] & NC paperE gelol A #2389 blocking buffer =
4CoAA st # &3k & MAbs (hybridoma cell ¥l &¥4d%5 )3} 4
Al ZF WEg-A Z T

Washing buffer® 5%%7F 33] A& 3lal goat anti-mouse IgG
peroxidase conjugate (Sigma, USA)¢ 1A17F wF&AZTh HEZ-o]
Ey F o) washing buffer® 33] A% 3 & DABE 5&7F A A7

b g

o Hgs wae] ARH AL W FFE BAAA e A
el

_19_



6. A AA

6.1 Canine heartworm affinity gel Az

1) Affinity gel buffer #|=

Affinity gelel AF&¥ bufferi= Table 63 22 A& A x3}
el

Table 6. Solution for coupling proteins with CNBr-activated agarose
gel.

Buffer NOTES

Gel washing buffer 1mM HCI (200m{¢/g)

NaHCO3 (0.1M,pH8.3)

Coupling buffer L
containing NaCl (0.5M)

Blocking buffer 0.2M Glycine (pH 8.0)

actetate buffer (0.1M, pH 4.0)

Washing buffer
containing NaC 1(0.5M)

2) Affinity gel A%

CNBr activated agarose gelel CHW somatic AgES ZA3AA

affinity gel2 W3}t =, Cyanogen bromide activated agarose
(Sigma, USA) 2 g2 Gel washing buffer 7 mlo] £3jA7l
sinterered glass filterE ©]&3}o] gel washing bufferE 400 ml
& AFsA T M2 3 gelS Coupling buffer 5 méoll F-/A]%1

CHW somatic antigen (9 mg/ml) 4 mlS 7}shal Ao A 243t

oy ot

o o

_20_



oF "k-g Al AT ©o]% blocking bufferE® #H7}star W@Aaro A sp&4t
A A A ef. A 23 gel2 packingdt ¥ Coupling buffer®} washing
buffers 50 mt A=A 25 97 53] AAEATE FHE gel
o] 20 mM Phosphate buffer saline (pH 7.2, with 0.2% BSA)%
100 me 7FF E& 5o 08 tH(Fig. 5).

‘ CNBr- activated agarose gel ‘

‘ Washingi1mM HCI ‘
|

| 0.1M NaHCOs Buffer (pH 8.3) protein 10mg/ml |
|

\ 0.2M Glycine (pH 8) \
l

| 0.1M NaHCOs Buffer (pH 8.3) |
l

‘ 0.1M Acetate Buffer (pH 4) with 0.5M NaCl ‘

Fig. 5. Flow chart of product canine heartworm antigen agarose gel.

6.2 Affinity chromatography

Affinity chromatography®l A}& %+ buffer&< autoclaved &
&to] gasE A7t AAle] A AAHS AoA AAsES

Affinity chromatography® &2 A #|g E== 20 mM phosphate
buffer (pH 7.2)2 w2 x5u} sAs & 189 1 me F&Ho=
Columnol 7}ste] 1 affinity gelo] Z2¢% CHW Agel whe& %=
= otk wEEkA & AAurY =4d& AlFHE7] fske] 20 mM
phosphate buffer (pH 7.2)% =
o AASE T welo] =HwH B ES 20 mM phosphate buffer
(pH 7.2)914 4T overnight A7 F43}% 4A7F 402 33 L



ghall T3l
Affinity gel® 20 mM phosphate buffer (pH 7.2)% F%3|
washing st & W d ol B3}

_22_



7. ELISA

7.1 HRP labeled conjugate #| ==

Two-step glutaraldehyde® = A A3 tH(Wilson¥}  Nakane,
1978). & Horseradish Peroxidase (Sigma, USA) 10 mgS 0.1 M
phosphate buffer (pH 6.8) 0.2 mlol] glutaraldehyde (Sigma, USA)
= 125%57A A2 F A2olA 18A1F WAEH. °l& PDIO
column(Pharmasia, Sweden)oll gel filtration2 7 * Glutaraldehyde
S AASE 5 mgmlS FAE 42 §F Sodiumcarbonate-bicarnate
bufferg 7tstel pHE 957bA 22153 th. &/d 544 Zlenzyme labe-
led HRP 0.2 M lysineg 2©] maskingS 3 & FAslo] Fn]s}
A oH(Fig. 6).

7.2 MAD coated plate FH|

AAE GZFE2GAES &S coating buffer? 3]4351aL, o] &
ELISA plate (Nunc, polysorb, USA)el] 100 p* FF3}o] 4Tl A
16A1 7 SZ A1 AT o]5 PBSE A3 & blocking bufferE well
g 100 peH FFoke] A2 A AR A ek FH| s

7.3 Antibody pair 2%

0¥ plates PBS® 33 AHat FHEHI FHEHE PBS
of A5t welld 100 p# FFste] A-LolA 303 thAl B A
st & PBS=E 33 Al#H 33

o] & Enzyme-labeled & #|E Conjugate bufferol] 3|Astar 2zt

wellol 100 A FFstar A-ZolA 301 %A & o] PBSE 3

>

_23_



3]

Al

fllo

rlu

QY

ARtk AAZE ABTSE NS AHEsHe om 30%3F )

71 % 405 nm} reference 492 nmol 4] Readingste] = OD %k
=435t P/N ratio($d Al=9 OD#/ &4 AlE¢ OD#b)7F

pair® ELISA % ImmunochoromatographysS 3%+ Ab pair®

SRS

| HRP 10mg |
!
Dissolve 0.2ml of 0.1M phosphate buffer(pH 6.8)

containg 1.25% glutaraldehyde
After 18hr at room temperate |

Filtration on a PD10 column
Equilibrated with 0.15M NaCl
l Remove to excess glutaraldehyde
The fration containg the activated HRP
add 5mg/ml antibody in 0.15M Nacl

l

pH is raised to 9.0-9.5

sodium carbonate—bicarbonate buffer(ph 9.5) add

| After 24hr 4C

0.1ml of 0.2M lysine add

After 2hr at 4C |

dialysed against PBS(pH 7.2)

Fig. 6. Flow chart of HRP labeled with MAbs.
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8. Immunochromartography™ 7%

8.1 Colloidal gold®gHA] A=

1) 20nm Colloidal gold (100 mf¢)e] #| =

325794 89 ml= hot plate magnetic stirrerE AFg3lo] 60% 2
7FE3skar, 1% gold chloride, 1 mé= 7Fske] 0.01% % Al st 1
So 1% sodium citrate 4 mlol = 6 mlS 43, 7FEE gold
chloride®] Tl SA] 7. &Ho] AMg d w7hx] of 50
HFEATE 1587 B F A5 AESIT AMEE BRE &

FAH8-5 (5 917l ok, korea)E Ab-gete]l zAlskAT)

rlo

2) 40nm Colloidal gold (100 mé)2] A=

WHEo]Z 20 nm gold 25 mlel & 153 m= 1S v #EATH
1% Sodium citrate 2 m¢-& 7Fste] 0.01%7F A A Th 1% gold
chloride (Sigma G-4022, USA) 2 M= & 18 m¥} 42 % 1 m
/ming =2 FAsAT o]F 2EE FAeH 2031 #d F AL

of g stel AHgHSTE

=

3) Gold Al A=

Gold H&EAE ®=7] A A& =202 APA S E plain gold
°] ODsiy @ke] 1.0°] A st @5 0.1 mg/mle] = AsHA
t}. plain gold?] 2F=+% 0.1% NaOH=Z 3thrt vlAsh 24 Ao
+ 0.01% NaOHE A}-&3F%
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AEA Ax=E %’4‘3}04 pH 752 %43t plain gold 10 mlol
antibodyE A4 3 & 30%%F AX sttt NaOHZ pHE 9714 =
dF BSA (10 of 10%/ml gold)E 7Fsksith. 1083 B2 F ol&
YAEE (10,000%g, 30min, 4C, KONTRON Centrikon T-324,
Italy) A A 2 5 de 2oL gold ool A sl

gold g3 doz HIF3s] (1% T-20, 1% BSA, 2-3% sucrose,
in 100 mM PB) 3]4]&}o] AL-&-&}5tt

8.2 Immunochromatography

Nitrocellulose transfer membrane (Whatman, SP 003, USA)< 5
m o2 Adus T AHAE FAE 10 mgmlS 20 WA Y
dottingsle] 2204 71x3% ¥ ImmunochromatographyE 2 A]3}
ATt

96 well microplateol] 7§ &3 20 w2} OD 109 gold conjugate
10 e 7Fskar gold HEA 30 wE F7iste] £xl¥ NC
membrane®] stripS ZF welld]l AYEa 1087 HXAIA NC
membrane®} 9] A 9} gold conjugate’} EH Fo UL vy
& Agste] AAe] dot A FHE #ESHATE back flowel <
gk AFAERES wiASH] flete] Aape] AAHLS A 5 10% oW
of AAst3d .
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145 mg/mée] 10 mA
g4ske] RS A )

FAs
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(o

o 3%
Fee) 5

ARzE vl ¥
I:O:I_Q_U:] %o %

ml(3.41 mg/ml)A =
4L 0.3 m(0.55 mg/ml)S o

o,
oot
(o

LA=
pellet< 0.

5
LA ASF

Table 7. Antigens yield from 114 canine heartworm
Antigen mg/ml  Quan.(ml)
Somatic Antigen 1.45 10
E/S antigen 0.94 2
0.55 0.3

Filaria antigen
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2. SDS- PAGE

A, BHFgd 2 AFdde] vuREMS 95t 7 dds
SDS-PAGEE F33t3th d719 %2> 125% SDS-PAGE gel& Al
L399 A7|d 5ol g5d gelS CBB staining solution®l A )&t
24L& 14, 19, 20, 22, 24, 29, 33, 36, 45, 66kDa Sl vt &3
S B BHEgde 14, 15, 16, 19, 20, 24, 36, 43, 50, 55, 66kDa
5 B3o] FolErt. AFTYE 14kDaolH ¥ 66kDa
ol’del HEL Holx gtk AFgY, Fujdd L AFIFd T A
)

7FA 9] & ol A 14kDacll Al g5 9 o] gl AT(Fig. 7).

= i
=
g———
]
GBS — | N = ]
- .
. r-"'!
A5 —
g — 8 ——
o —+
o e Fig 7. SDS-PAGE analysis of
Dirofilaria immitis. (12.5%
B — PAGE).
M : molecular size marker
SA : somatic antigen
PP E/S : E/S antigen
Fl : Microfilaria
L1 BA Ei% Fl
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3. Western-blot

Rabbit a-CHW antiserumZ A& immuno-blottingS 2 A]gk 2
I} 14, 19, 29, 30, 33 45, 66kDa% oAl thFsk wkS-S e AT
w3k ) AR AEE A v AdE S western-blotgh A3}
ZFag oA 14, 19kDacl A WSS Ao nddd e A$

]‘\: H % %o] L]—E]—lHX] Lﬁ}}ﬂ'(Flg 8)

ﬂ

i

120k
51k
34k
28k

20k

Bk
T E/S SA (+) =)

Fig 8. Immunoblots of somatic antigen and E/S antigen
using rabbit a-CHW antiserum.(15% PAGE).

M: molecular size marker

E/S: excretory/secertory antigen

SA : somatic antigen

(+) : positive serum

(=) : negative serum

GF 28 AE A g Yol immuno-blottingS 2 A% A3} Fig 9.
¢t #Zo] CHWOL, 09, 1052 £ ¥4S Holn 14, 19, 29, 30, 33
45, 66kDas ol Al theFgh k8-S dER At CHWO04+= 29, 30, 33
45, 66kDa‘s ol A W34 & e AT CHWO7, 14, 24> 19, 29,
30, 33 45, 66kDa‘s ol A vhggk whg5 HERl AT



| 20K
51K
34K
28K
20K

Gk

M ol o4 07 o o 14 24

Fig 9. Immunoblots of somatic antigen using monoclonal antibody(15%
SDS PAGE).

M : molecular size marker

01~24: CHW monoclonal antibody

120K
L1
34
26
BK
U] 01 04 o7 e 10 14 24

Fig 10. Immunoblots of positive serum and monoclonal antibody.
(15% PAGE).

M : molecular size marker

01~24: CHW monoclonal antibody

G232 7ddH S immuno-blottingS A A g A3} Fig 10.
¥} o] CHWOL, 09, 10, 24+ 14, 19kDa°llA WA S H S om
CHWO04, 07, 14+ 14kDaoll A HF-SAS H A

4. @& FAY EA

_30_



CHWel ot MAbsE #H| 8t hybridoma(CHWO1, 04, 07, 09,
10, 11, 14, 24, 107, 1011)E Zt=3tAth.

7 92E A9 W 54S sers] A8 ELISAE AN @
A3 CHWOI, 04, 07, 09, 10, 11 ¥ 14%= M type(u-chain)el] ¥H-§-S
Heom CHW24, 107, 1011 G type(v—chain)oll ¥k-§23 UEFA

=3

CHWO04, 09, 11 2 14 T& protein AolM %= #HSAS YEUS]
t}. Eolxo® CHWI14E M Typedol % protein GollA w34 S
L ER L TH(Table 8).

Table 8. Characterization of clone to canine heartworm by specificity
ELISA test.

Clone NO. Y-chain p-chain a-chain Prot-G Prot-A Ig Type

CHWO1 ot ++ - - - M type
CHW04 e+ ++ - - + M type
CHWO07 - + - - - M type
CHWOQ09 ot + - - + M type
CHW10 +++ + - - - M type
CHW11 +++ ++ - - + M type
CHW14 + ++ - + + M type
CHW24 ++ - - + - G type
CHW107 ++ - - - - G type
CHW1011 ++ - - - - G type

* ELISA test reading wavelength 405/492nm
+: OD 05-15, ++ :0D 15-25 +++:0D 25 £ : 0D 0.3-05
v-chain : goat-anti mouse Ig G, n—chain : goat-anti mouse Ig M

a-chain @ goat-anti mouse Ig A, Prot-G : Protein G, Prot-A: Protein A

5. ELISAY 7§

_31_



5.1 Enzyme-labeled HRP Conjugate

HRP7} #A % &Ae] dA7lE FA137] $138ke] Somatic antigen
7F 3% plated] ELISAE AAIstith. EgE conjugate 100,
1,000, 10,000, 100,000= Al&t3]A]-S A A5

CHWOL, 10+ ¢F 1,0008] 3] Ao Al CHW14+ ¢F 10,0008] 3] 2 of
X744 3% E A (end point)E YFERW ATH(Fig. 11).

35 1 —e— CHWO1
3 —=— CHW 10
—a— CHW 14
€ 25 -
)
27
~
8 15 |
Q L
[a)
o 1r
0.5
0
10*2 10*3 10*4 10*5
Conjugate dilution

Fig. 11. Titer of HRP labeled monoclonal anti-CHWs by ELISA.
(0OD405/492nm)

Sandwitch ELISA¥ S o] €39 immuno-chromatographyel] &% =
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HRP-Conjugate labeling®l CHWOI1, 10
2 A 739 SA4EH 6F S sampleE
ELISAE A A8t Zh7be] it ghS P/N ratio® 2FE3HS)
1 A3 CHWOl coating - CHWI10 HRP, CHWI10 coating -
CHWO01 HRP, CHW14 coating - CHW 10 HRP ¢ PairdlA =
< P/N ratiog YEFH ATHTable 9).

=5
)
=4
(@)
rul
r_{
=
ol
O
32
o
)
o

Table 9. Pairing of monoclonal anti—-CHWs for ELISA
P/N ratio : Positive serum / Negative serum OD ratio.

Coating
) CHWO1 CHW10 CHW14
HRP-conjugate
CHWO1 12.33 10.06 1.67
CHW10 63.87 40.39 13.31
CHW14 3.05 2.80 0.69

52 ELISAS] Wz E9}t 5ol

P/N ratio®d & Coating CHWO0l - CHWI10 HRP, Coating
CHW10 - CHWO01 HRP, Coating CHW14 - CHW 10 HRP pair
ARzt AFdstn sEHAAA At B FEAIH 39709
5483 22708 o] §3le] ELISA? WtEe} Bol=gE XA

CHWO01 - CHWI10 HRP paire] 74-% Table 103} 7] sensitivity
9} specificity 7} 2F2F 100%, 100%S YEFA ST}
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Table 10. CHW ELISA sensitivity and specificity.
( Coating CHWO01 and CHW10 HRP )

Standard Serum

Positive Negative
Positive 39 0
ELISA )
Negative 0 22

Sensitivity= 39 / (39+0)%x100= 100%, Specificity= 22 / (0+22)*100 =100%

CHW10 - CHWO0l HRP pair= Table 113} %] sensitivity <}
specificity 7} 2+2+ 100%, 100%=S e A T)

Table 11. CHW ELISA sensitivity and specificity.
( Coating CHW10 and CHWO01 HRP )

Standard Serum

Positive Negative
Positive 39 0
ELISA i
Negative 0 22

Sensitivity= 39 / (39+0)%x100= 100%, Specificity= 22 / (0+22)*100 =100%

CHW14 coating -

CHW 10 HRP pairs Table 129} #o]

sensitivity 7} 94.8% 5 H.$l 1l specificity+= 77.2% S YEF AT}

Table 12. CHW ELISA sensitivity and specificity.
( Coating CHW14 and CHW10 HRP )

Standard Serum

Positive Negative
Positive 37 5
ELISA
Negative 2 17

Sensitivity= 37 / (37+2)*100= 94.8%, Specificity= 17 / (17+5)x100 =77.2%
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6. Immunochromatography ] 7§

6.1 Colloidal gold A%

40 nm 7749 colloidal gold= WA 20 me goldE WHE F, F
7+ <]l seedingS E3te] Rh=+= W o] F AR citric acide] ¥
Ao ofgk Azl Hlgte] fFEI ZoR FHEFHATH Fig 152
AxEn Aoz A3 40 me colloidal goldZA], T3 o] FA3}A
°F 40 mo] YAR FAAH U= AR FAHAeH, o]E gold
- antibody A Al Aol AR

Fig. 14. Electron microscopy

(EM) to 40nm colloidal gold.
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6.2 Immunochromatography 2] 7§42

i

rin
o
i)}

o,
o
=
o
'S
Bk

AAE CHW @2 2345 goldd Al = vt
&} ol

o 215 AT F Table 159 #o] So]&A|

Atk 1 A3 Gole-Abx CHWOlS AA3stil CHWI0E coating?l
a7 skl

Table 15. Select to gold—-Ab and Antibody coating pair for
Immuno-chromatography.

Antibofl(;ldiAb CHW01 CHWO04 CHW07 CHW09 CHWI10 CHWI14 CHW24
CHWO1 + + ++ ++ ++
CHW04
CHWO7
CHWO09 ++ + + ES + +
CHW10 ++ + + +
CHW14 ++ + +
CHW24
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6.3 Immunochromatography 9] T17%=9} So|%

AFdera FEgdel A AFwe EE FYIAY 39749 24d
A 22705 o] €3}e] Immunochromatography®] Wi Ee} Eo|k- &
ZAsFdtl. ELISA®F Immunochromatography e A7l 4353k
Coating - CHWI10 gold-Ab - CHWOl pairi= Table 163} Z+o]
sensitivity ¢} specificity & 23 2tz 100%, 100%E = T}

Table 14. Sensitivity and specificity of Immunochromatogrphy using
CHW10 coated NC membrane and CHWO01 gold conjugate pair.

Standard Serum
Positive Negative
I 3 Positive 39 0
mmuno
chromatogaphy Nagative 0 99

Sensitivity= 39 / (39+0)*100= 100%, Specificity= 22 / (0+22)*100 =100%
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o] FUAL FAE T o volrt gk
PS

<
71E A Ao A Fdol oEsta e AAAAM =olA

olatol A e B ATelAt FdHow Mg Buag
ol A 14, 19, 20, 22, 24, 29, 33, 36, 45, 66kDa% o] Azl v}k #
o] SAHAT EF A4F Dol AE 1dkDacl A HFo] B

]
o AR, BHEd, Asddee $E5dde 14kDadl A vt LhE

ool‘
r*°

= wH 2 Ao AFREJAARE AFF A P
ol o] HojM AFES FAE AashA EITh
&4 ¢ Immuno-blottinge] 4+ CHWOL,
09, 10, 24+ 14, 19kDacll A 5o] ¥r-g4d S vetdlon, CHW04, 07,
14 14kDaolld w5748 EFHITE Rabbit a-CHW antiserumol 41
AaddHAA 14, 19kDacllA ¥ BEAAT vgAdd e 4¢
© SRS YEWA 2t
ek AFgPS ]85t Immuno-blottingS 3 A3} 14, 19, 29,
30, 33 45, 66kDasolAl Thgg ¥bgS UEIYSITE SEEFA
CHWO1, 09, 1052 14, 19, 29, 30, 33 45, 66kDas A ®H&< 4
BRI 31, CHWO4+ 29, 30, 33 45, 66kDas ol A w844 S YEMS]
ow CHWO7, 14, 24+ 19, 29, 30, 33 45, 66kDa%°ﬂ}‘1 t}ekst HkS-

a0
ullh
ru
o%
N
1]
&)
am
=
o
o o
ru%

2 Uehyo] 7 SolgtAlel w97l e SAd 4 gtk
G EFA Y 27 545 sersk A3 CHWOL, 04, 07, 09, 10,

119 14 52 M type (u-chain specific)ol] ¥WHg& HomH
CHW24, 107 ¥ 1011 52 G type (v—chain specific)ol] HHg-AdS
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eyt A Typela-chain)e] A$= EE FAdA -S4 S
Kol 2okt

CHWO4, 09, 11 % 14 S protein AdA =
Eoldox CHW24+= M Typed ol = protein Goll »
At CHW1073 10112 protein G, AS ol WFSS YERA] 2t
£$ Hol Fc receptor’} £45 &0 AlgH T}

ELISA®} immuno-chromatography® ®7E=9} Eo]lEE FA}st
St ELISAC 4% CHWO01 - CHWI10 HRP pairet CHWI10 -
CHWO1 HRP pairell A sensitivity 9} specificity 7} 242} 100%, 1002
= Yeudet. wkd CHWI14 coating - CHWI10 HRP  pairs
sensitivity7b 94.8%5 M3l specificityt= 77.2%% YERATH
Western-blotZ2 #¢} o] 19kDacll A%+ ¥H3-4 & HE S Kol o
£ CHWO04, CHW07, CHW14% $] %A uk-g-olu} 9
2 7 A= 7% 59k

Immuno—-chromatography ol A1 = Coating - CHWI10 gold-Ab -
CHWO1 pair= sensitivity®} specificityS 23 2% 100%E Y E}
o] QAo Aol 7hed AoE AlmEH

T ATe N A dds AASke] vt
H A A E 9} myeloma cell?] AX§SS 53 4F
+ hybridomag g 53ste] 7| AGAEEe g Ha3 FAE
A 9 Al xzete] A& JAGTIE A o] §8F F S o= A}
=

7.

o O
ARtEs 4o

ﬂlo

o
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v.d2 &

I

N AGAE TS st AEX G 483 GEEIAE
W % ELISA® Immunochromatography & 2

Nete] g e AN Ak

1. 6709 IgM type % 3%9] IgG type Canine heartworm(CHW)
o] GEES dET AUTh

2. Western-blots 8 23 CHW 7 @4 F< 14 2 19kDa<]
CHW 5o| &3 2% vgs Btk

3. HA9 Pairdd CHWO01¥ CHWIO clones Z§3 sandwitch
ELISA® %FE74 61742 AAeds W mfg=s Solk: w5
100% = LFERRE

4. Immunochromatography® &2 7Jdtel A&y x 77t

Lo} EolEs BT 100%= YES
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Rapid diagnostic method for canine heartworm disease

Ju-Yul Lee

Department of Veterinary Medicine, Graduate school
Cheju National University

Jeju Korea

(Advised by Professor Yoon-Kyu Lim)

Abstract

Immunochromatography against Dirofilaria immitis antigen was
developed for the rapid diagnosis- of Canine  heartworm infection.
Somatic antigen and excretory/secretory antigen were prepared from the
adult worms to immunize BALB/c mice. Spleen cells from immunized
BALB/c mice were fused with SP/2 myeloma cells to develope
hybridoma clones secreting specific monoclonal antibodies against heart
worm antigens.

Developed of 3 of IgM type and 1 of IgG type monoclonal antibodies
combined with 14 and 19 kDa CHW specific antigen of Canine
heartworm(CHW) infection positive serum.

When perform sandwitch ELISA wusing monoclonal antibodys pair
CHWO1l and CHWI10 clones with 61 reference serum, sensitivity and
specificity were 100%.

Sensitivity and specificity of rapid diagnostic method developed by

Immunochromatography method were 100% resoectively.

key word : canine heartworm,(Dirofilaria immitis) , monoclonal antibody, ELISA,

colloidal gold
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