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Immunoblot technique-g o] £3F =] &3 9]
S ukAl g gk HolA 24

SHA G At A Edad 9 dhFegdTa
THE - SHE - FHYS - YEIE

2 %IAFFF) ADe Aol sy A A Phol s E #xul a3l F-Zo] el 7
AE AFolE % HZo] oJe L ws Yorma FYd Mo ol &5z gl #AgA =)
el Adde FHA AAEF F2E, F 2YYE LHAH o §AG AdEH A= ERn A
RE TEF WY WL A RS Yo E AL Arh o dF= wgwAE Al F& A e
2% 41§ SDS-PAGE(sodium dodecyl sulfate polyacrylamide gel electrophoresis) & 7] <3 £31
tt & EITB(enzyme-linked immunoelectrotransfer blot) o] A5t FUdY FY4 2 By e
Fadted AZE 2 AAF ko] Ao W o] Moy E Axy wmA Aot Ao A
4 ¥ g o s woolo APAA 3, 5 8F 125 ulo] J & o F 59 A4 529 (SEPn;
n=7rg s A7)ol® 3~20% linear gradient gelo] ] SDS-PAGE#}¢it}.

Silver stain 25 1 F% 299 A48 3070 o) 49 bandS 2 FA o] ¢ gl Zh RgA
oA &= ¥ 203, 63, 35 21, 19, 13 kDa bandgo] B9z, BAME Hodr B
= gleh. SEPol A Al 24 229 kDa bandsl 235 9eh, 2 F9de sle] EITBS g A%
2 Y% e F 55 o4 9 YA FHAH o= sy FANE 203, 115, 91, 85, 67, 63, 48,
39, 35 %t 25 kDa band&o]gls, 85 o4 & W4 wigel A& 19, 132 10 kDa g9 s} =
Aoz A4 g westdoh. SEPLE 12F 9 @A 229 kDaol 4] Eo)shA| u-g-3t A .
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AEFF At #A9 Ao 238 7 Z3)
E ool HAZ AdPor PFHI: gler} oz
7149 A% AGAA ez E Agdo] HrFnz
3% Ad Pdor o FAE HA4T £ o,
F A Aol A 4% Ak Pygols] e A u
A FFo] sl AN Y A4 N4 Aol ADFAA
o ZE A 24A L Aol ohm g o] A%
o= HY A AP A HAe) vEel §
F A 2ol = AL g

Yokogawa et al. (1962)2 H2AAFur&L o] L3}
o AEFF A A8 F FALE 4G v sAY
of A 1209 Afole] 4o HBPTHE AL W
ol 83 A 4 AR FFd F23A g
gtz st o] ¥ A o] FFHAY (Yogore et al.,
1965; 2 5, 1970; # 2 #*, 1981), A FFAH
(# %, 1975; Cho and Soh, 1976), &A= &4
(Cho et al., 1981; & %, 1982; % %, 1985; Soh ez
al., 1985; F 2 i, 1986) S YA Ay o

Mol Az At gle] A screening test® o] =
Afube ol ¥e] Q] o) &H 3 g,

add FHoz ALsE 429 F2E, F M
RS EFTH o2 A% A858 A2 TRtz
At TF FE AFe ma weE dosE AL
gt (Hunter et al., 1958; Sadun et al., 1959; % 2
4, 1965; Hillyer ez al., 1983). = A7 A A
AAEY Eolwrt olAw H Y ukgd wizsl o
obd ZAte] AHEE 23 Qo] s g

ol MAEr] etd FL& AA FAH 5
o] de] F & AE5E: F4E Feld wHE aF
b oel A5 & A w59 o}(Sadun et al.,
1959; % 9 4, 1965; & 5, 1983; # %, 1986),
FAE FAE gl A 240 o H3sld
ol Fdute gueA EH gt Ao Er%34
o HAZ FEARE g9 Ay 2 EAAE g
A4 AAE vwAd Foot BAY A AAL ANE
T FRE AH AsE 2 o] AHES A&
o 53 wlake] FUut @) A Fel AgAE dde
ool giet.

ol 9} 2 &4 AAlAde] EAAE BRaFd F JdE
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uly] o 2 A Towbin et al. (1979)°] AL AF£3}17] A
23} electrotransfer blote]l enzyme-linked immuno-
sorbent assay (ELISA)E& A A
immunoelectrotransfer blot (EITB, western blot)&
SDS-PAGE®] 7% ¥& 33 ELISAY 1z4 & %
Ao o] &3 AW onA 2L 4 Edo W 7
F U3 g FAo® A F glo] Fo| F
A 2 3% g9, 23 e & 7Y€ 5 e
(Tsang et al., 1983; 4 5, 1987).

2 ATodAE dggAY AEF =2¢9E SDS-
PAGE=R A7l 5% o5 EITBE ol &3l &4y
P49 2 FolH & AFHd AVHRE AAF Yo
HAel g Fol kS E AFd ¥aA et

enzyme-linked

ERT
1. & ¥
A 3o A Z& A (Cambaroides similis)ol A
&% JgREE st gold AT Foszn

35, 5%, 8F % 125 Fo ¥A3sld sgdAd ¥
5% 389, ol A4 FAE AHAds
9 FHT2 o8 ZFd A} BF Az=AZAG. 4
F Az" &4 0.3g% 4A%FY(pH 7.2) 10 ml
SBTI(soybeen trypsin inhibitor) 10mge] 83 <l
A8l &9 5mle] o] glass homogenizere] ¥ & t}g-
kA 3l F ok, =k = AL 10, 000 rpmel A 60E-7E U A
22 & AFYE Ao FY(SEP: saline extract of
P. westermani) o 2 A}-83}9] =},

94 e 35(SEPy), 55 (SEP;), 85 (SEPy)
2 125 (SEP;;) ® 44l slelA #7 0.45mg/ml,
0.96 mg/ml, 0.91mg/ml ¥ 2,43 mg/mlo] g},

2. § 3

A Agd 3L A F 3F,
12F 2 165 2 290 A3} Ad=A
o3 o) gl

3. ELISA

Voller et al. (1979)5} McLaren et al. (1978)9 w1
W 47 A R 5(1983)9 4P -E AE3 A,
d3 34 g 1:200, T @A #3250
pg/mlo] = Al st A 8§39}, Conjugater peroxi-
dase-conjugated IgG fraction goat anti-cat IgG
(Cappel)E 1:2,0002.2 3|48} A}&3}¢l s Dyna-
tech Lab.2] micro-ELISA readerz 3F4 #z%g& =
A3t

4. SDS-PAGE

SDS-PAGE(sodium dodecyl sulfate polyacrylami-
de gel electrophoresis)+ Tsang et al. (1983)5} &
Wy 02 A3t el. Gel& Pharmacia Fine Chemi-
cals®] 160x220%0,8 mm2] vertical system-& ~} &3t
sk

5§, 8¢

bd
oL o
%L 39kl

g9 A2+ pH 8.09 uread P& Tris F £
oz 3A3ste] SDSY HF FEF 2.5%7 HA & o
2+ AqgJel 7 FQ A5E 0.4pg/pl FA 3o AEE
9] 5. sample application F Ao 65°C &2 F=xo1A 30
27 denatureA] Z v}, Tracking dye@ & bromophenol
blueZ A 7 200 pl5 10 plob A sgleh. A8E 3.0
~20.0%9] linear gradient gel (40% T, 1% C)=} 3%
stacking gel& o] 83le] stacking gelo]l A+ 10mA,
resolving geloll A/ &= 20mAZ 3} tracking dyes} %
% resolving geld) =l Wol & wiztA] <o 2.5~3A7
A7 559 k. Sample application®] k& 10 xl/lane
o] A dlg o I Merril et al. (1981)9] silver
staing 22 stdvt. A FAdA molecular weight
marker: Bio-Rad Lab.9} high and low molecular
weight SDS-PAGE marker! Bethesda Research Lab,
9] pre-stained marker® }-83}¢ch.

5. EITB

SDS-PAGEZ ¥2l=® < 2&-§ Tsang et al
(1983)°] w9l wel nitrocellulose paper(NC paper)
o blot Az ©] & 23 &5t 2.

SDS-PAGE=z. ¥dldl = ¥3 9 EITB(enzyme-
linked immunoelectrotransfer blot)+ Bio-Rad Lab,
9} transblot cell-g o] &3}dd 250 Vdc constant(current
=0.5~2.0A)2 1A 7+ T AAs4hrt. NC paper
X 0.5cm 7tA o3 A4 Bio-Rad Lab.2] slotted
incubation traye]l Wi PBS-3% Tween 2082
1:200 3 A3k s9ko] AY & -2 J o] rotary shakerol
A overnightA] Zch. 99 9 £33 §4 = ELISAY
oz odged o] #A Z conjugater peroxidase-
conjugated IgG fraction goat anti-cat IgG(Cappel)
E 1:2,00002 3A5te] 43ty z F2d peroxi-
dasex= H,0,& ¥ AAA chromogenic substrateq]
3-3’-diaminobenzidine (Sigma)<o & =H4 A i},

d4 8 4

1. WSCHHE HES g oy B8

Fig. 1¢] SDS-PAGE#%} silver staine s 9.2 %%
dAE AEE 2899 9y £8 T4 & AAsgie.
o] & 7z} #0L H23F 3070 o] 42l bandE vl
g 4L 2 ddd. AsA 485+ FTFH
P99 = 64 =24 203, 63, 35 21, 19, 13kDao] ¥
AFe e EHolg e, =yl vA3 & band
EE AA+

2 g9 Az e o] & el SEPye
A EAreko) 31kDacl ¥ & zbE band® et
=] okrgko o], B=pako] 10kDaql ¥3 -2 SEP;# SEP;

ol A okslA G s giet. #A4Fe] 39kDasl £
SEPsst SEPpol A =] d3bAl o= glen, EAZo

28 kDa<¢l 339 SEP;3 SEPpel A& velhviA gsk
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Fig. 1. Silver-stained SDS-PAGE of saline extract
antigen(SEP) of P. westermani.
(SEP;: antigen prepared from P. westermani
worms collected from the cat at 3 weeks
after infection, SEP;: at 5 weeks of infection,
SEPs: at 8 weeks of infection, SEP;,: at 12
weeks of infection, HMW: high molecular
weight marker, LMW low molecular weight
marker, Kd, kDa: kilodaltons)

t}. SEP;oll A& 25kDaf] EAbgkg z2te H8o] ¢
A A4Sz, E FHelAE ¥ F dE 229
kDa #-xhgF F3)o] =gl

2. ELISA 8%

HEFGAY HdEF FY AEd g 3F, 55, 8
F, 1297 2 165 & %o €349 4-$& ELISA
2 Asiuw Table 154 vk, %, 2 Fdel A3 22
72 A7lel PHAL wiee o)yt dden (3
125 = 43540 wgolA 2e 2 ¢4 Aty
1.274, 1.270, 1.272, 1.2429] absorbance value®& 1}
), A9 AR 2d A0 Eokete 4 S
el AL H(SEPe] Al sl A 0.22900 A4 1.2112 Z7}).

3. EITB 8%

gAY 42l 399 (major protein band)&
g 2 =FdAdes A~T7AAZ 9o (Table 2).
SEP; 49l 74 34, 55, 85 % 125 = 5190
A& ubE A7 A3 177 bandel A %4 ub-&& e}
e, 35 A+ B, D, E, I, P, Q bandel| A ¢4
wgg Heglz, 5544 R, S, T bande] A5+ &
AE veldglen 8F L 125 A %2 L9
A A & ¥Sth. SEP; #{lel HEiAx 1754

p— 3 J—

Table 1. Chronological change of absorbance value
of ELISA using crude antigen of P. wes-
termani collected from catsat 3, 5, 8 and
12 weeks after infection

Absorbance values for

Cat serum
collected at  qpp+ SEP, SEP, SEP,
uninfected 0.254 0.213 0.218 Q.229
3 weeks 0.786 0.698 0.723 0.630
5 weeks 1.247  1.217 1.219 1.004
8 weeks 1.244 1.265 1.250 1.159
12 weeks 1.274  1.270 1.272 1.242
16 weeks 1.237 1.257 1.260 1.211

* SEP: saline extract antigen of P. westermani

bandel A %A ul&-& W9 SEPl 4 wg
%43} ALl wlwdt J bandst ZF &4 W& ¥
Zleo] o)A o] gl e},

SEP; #9el dl A& 1670 bandel A o4 whs-&
vt g e 357 " dH A= 6709 band(D,E, G,
H,P 9 QdA, 55 = d4A+= 11719 bandel A,
854 B bands} 44 A& ALstre 125 1 9
A3 e FLAHAA FHY & LA

SEP;. &9l &l A= 1970 bandel A %4 ubS-&
Vel ol = 35 =5 @3 A& 50kDa o] 3 bandef
A bsg A ger 55 A FHAAlx 21kDa
o138} bandoll A &A1& et = 859 125 o
432 A vixsd 4L HeEgdevt 1257 3 &
Fo| At 229 kDats So]stAl Hb-&3-H oF(Fig. 2).

o] el Asteal Eu wEdAY FYo alA 3
9 3F " 42 3¢ wkge) vegen §FEHE
A9 g F4& vdeldo. SEP,e st 12%
Yol uk-&& 229kDacl A EHo| A wkgEa gl
5% 4 F Ui

n #

A FEEFL oA Selvele A &3 &
718% A F9 A Adely wHelA
WAool HA HA Geormz YT Ay Ao
g 493 AZoletm & ¢ vk, HZo A FEFF
9 Ato] go] o] &Hx & ELISA: 17tz o =)
HAgol oA FLT AAEE Az o i
A F AR AR YA A 9E E=E v 5o
A dbgo] el wizty 9 Holxe] g gg w3l
(& %, 1982; # %, 1984). Towbin et al. (1979)
o] A& ALEsly] A At 4% A} Addm o
457 A &% EITB(enzyme-linked immunoelectro-
transfer blot, western blot)+ ®% 3% SDS-PAGEY
33 3 7 blotting, =2 52 ELISA® =74 & A A

offe 2
o
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Table 2. Antigen-antibody reactions against major antigen bands in chronologically prepared

P. westermani antigen (SDS-PAGE and EITB)

Antigen bands in kDa

. Cat serum
A““ge“(Week)ABCDEFGHIJKLMNOPQRST
229 203 130 115 91 85 67 63 60 50 48 39 35 31 28 25 21 19 13 10
SEP** 3 N* + N + + — — — 4+ — — — — — — + 4+ — —
5 N + N + + + + + + + + + 4+ — + + + — — —
8§ N + N + + + 4+ + + + + + + — + + + + + +
2 N + N + + + + + + 4+ + 4+ + + + + + + + o+
SEP; 8 N + N + 4+ — 4+ 4+ — — — — + — + 4+ + — — —
5 N + N + + 4+ + + + — + + + — + + + — — —
8 N + N + + + + 4+ + — + + + 4+ + + + + + +
2 N 4+ + + + + A+ A+ -+ F o+ A+ o+ 4+ o+ o+ o+
SEP; 3 N —-— N + + — + 4+ — — — — — — N + + — — —
5 N — N + + 4+ 4+ + — — 4+ 4+ + + N + + — — —
8 N — N + + + + + — + + + + N + + + + +
2 N + N + + + 4+ + 4+ — + 4+ + + N + + + + —+
SEP,, 3 - ~-~ 4+ + — + 4+ + — 4+ = = — — N = - - — —
5 — = 4+ A+ 4+ 4+ + 4+ — + + + + + N + 4+ - — —
8 — + 4+ 4+ 4+ + + + + + + 4+ + + N 4+ + + + +
2+ + 4+ 4+ + 4+ 4+ 4+ + 4+ + 4+ + + N+ 4+ + + +
* N: No antigen bands found
o~ o o
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Fig. 2. Antigen-antibody binding patterns of sera from experimental cats against chronologically

(SERA)

prepared P. westermani antigen. (Sera were collected at A: 3 weeks after infection, B:

5 weeks after infection, C: 8 weeks after infection, D: 12 weeks after infection)



A ddezd o s g9 So) g9 % FF
FEAE QANA 2 5 d= AAgo|p(Tsang et
al., 1983).

+ A AE A HF5E 2349 F94
£ dolEzxt SDS-PAGE 2 EITBE A A 3}4 ).
SDS-PAGEY] A#E 2w 7 ¥4 A9 wEsht
SEPyoll 4+ 31 kDa bandr} vbelvbA] ¢tk ot SEP;,
SEPy gl SEPpell Al & vtelyton], SEPss} SEP,ef A
+ 28kDa bandy} vpehviR] 9koka, SEPuel A= 229
kDa band7t 44== 5 47" F0] %z o
b Sle& By

Huer et al. (1985)& disc-PAGEZ A A &4
o HE Ade wel FU9) Agel FdadE AL
uk3l ul Qlvh, Payares et al. (1985)2 S. mansoni
surface antigen®} i@ 3o 4% =AW R A
o 3l ow Choi et al. (1981)5 C. sinensis®] w+
5 wAlel 2ol A bandgo] AlglAE A5 gz
shgieh. & (1986)9k = 2 38(1986)9] Aol Al ek
d AAE 2 F 2209 #d bandg F &goz
density7} ¥& F £8& 27,600, 17,400~14, 800,
11,500 dalton 5-9f 23 o]l o o B3 30, 000 dalton
o)sle] AL ztw gvhin st ch. Joo et al.(1989)
2] Ayl Ax 10kDaol A 245kDa Ato)o] 2674 o] A+
9} 3els band¥ % 229, 112, 91, 85, 67, 65, 60 kDa
% ¥ %3le 50~45kDa 2lo]o] 6742 A A3 band %,
41 kDa, 36~18kDa Ato]o] 87 2] band%, 17, 15, 11
% 10kDa®] 23eg%& 2= bandE Folgdm 3
At

£ 449 SEP;; 39olA 10kDa%e 229kDa 4}
olef o 3079 band% FHel¥ 4 YAd ZFH e
Aolz ot Az AdAs AR AdAeE Aoz
A4, # 5(1986)2 SDS-PAGE A A= wy
4o Aolell web el golH e oyt A¥ e
A#E wolx glvh, # AFA ELISAY A& u
W ZAAA A el g3 A At Aseted =
SA ol AR A 2Ad s AP Fas)
= A9 wsst dsic.

EITB A& ¥w= ELISAS A=et upasixlzg 7
FHol AAA 22 2 A7 dP3) BE&e A
< o A9 A8tk SEP; @9 Wt ztd A
714 43S wSAYE T 3F HAA wgse
£o] FANE 6719 band€(B, D, E, I, P & Q)al
H, 55, 8F % 1252 sl A Fe] 4 bande
7 Foldrt, o] & ELISAd A 7 A7 7+ A
ol wet A FAA} Fobste A 2L FA
o] & 37l .

SEPs @ SEPs &4l H3ld s A 2 Aszhe]
At SEPpelAl & #4 35, 55 2 85% d33
43 Fhd S 2 125 = HHol4] 229kDa
band7t Eo)3lAl wr-&sldel. Joo et al. (1989)2] A
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FAAE A EF5F 34 945 g8k 229, 91, 60,
50, 35~31, 27, 25, 21, 17, 11 2 10kDa¢ F¢d
7 d&gel gk sl

ol 4ol A mol A wggAE HEF 2K E
ELISAE A4 glolXe 2 F44° Yeue
< 4 9=, SEP, ¥4 39 ¥ 12749 €Y
3 229 kDaol 4 E-o]3}A ubLdlEE 123 oMY =
7] 7 Ate] #83ctz Alg T,
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Analysis of antigenic specificities of Paragonimus westermani
developmental stages using immunoblot technique

Kyoung-Hwan Joo, Sung-Chul Hong, Myung-Sook Chung and Han-Jong Rim
Department of Parasitology and Institute for Tropical Endemic Diseases,
College of Medicine, Korea University, Seoul 110-702, Korea

Serodiagnosis of parasitic infections is widely used, since parasites or their eggs are not always
detected by ordinary methods. The sensitive tests such as ELISA are highly dependent on the
purity of antigens used. To solve this problem, many workers have tried to find species-specific
components of antigens. The present study was performed to determine the antigenic profile of
crude saline extracts of 3, 5, 8 and 12-week old P. westermani worms, which were collected from
experimentally infected cats, based on SDS-PAGE and immunoblot technique.

The results were as follows:

1. The SDS-PAGE showed at least 30 protein bands ranging from 229kDa to 10kDa
molecular weight. The protein components of P. westermani changed chronologically during its
developmental period. The 229 kDa band was recognized only in 12-week old worms (SEP,,).

2. Analysis by ELISA showed a significant increase in antibody levels at 3 weeks in infected
cats using crude saline extract antigens (SEP,;, SEP;, SEP;, SEP,,).

3. By EITB using SEP; and SEP;, infected cats recognized major protein bands with molecular
weight of 60, 35, 28, 25 or 21 kDa at 3~12 weeks of infection, and 3 additional antigens,
19, 13 and 10 kDa, were detected at 8~12 weeks of infections.

4. Using SEPg, 5 antigens, 91, 85, 31, 25 and 21 kDa, were consistently detected by all infected
sera tested. In addition, 3 antigens of 19, 13 and 10 kDa were detected at 8~12 weeks of infection.
Using SEP,,, similar results were obtained with that by using SEP; and 1 additional antigen of
229 kDa, specifically reacting with the sera from 12 weeks of infection, was recognized.



