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HolA 4TAM 747 REsAh <R S 18,000xg
2 dA¥esg 33N L 0.454m A7) 2 3
F 7ol d3-Fe 2717} mw 6,000~8, 000 dal-
ton¥e] Ao g 347+ B gt oL v
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) At Al g F2

234 g ALY &2 158 FX B A
<+ 2 A §2E 747 oF 100gm #H3tH, Waring
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B ¥ 18,000XGE A4 EEE Fol FFAL F
&gl of 45d-g vt HH e FLI WP o
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g At
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Z} %olg]9] New zealand white rabbitol] I3}FA}
ok wiAHHEE wE 194 45, 9 134 674 Y
7 FASIRR A Ale dF 1384 653 T8
Art. wpA]gt FAIF Foll E7E SUAA 2 Y
of ohg AL AUk o AL ammonium sul-

fate® ol83ted HAAA L A phosphate
bufferd saline(PBS)oll 484174 £43% % otg 4
Hol| o] 85l

3. Double diffusion gel precipitation(DDGP)

1% agarose gel& ©]-83ta] DDGPE A8 3t}
FhlE EZol A 228 A 279 g4 38 ¢
I FHel atFd, A 2 A 289 10mg/ml
o FERZ 20414 F& F 4TNA 16417 ¥H3A17)
H SdHez A wge #3lm PBSE 5U7H
H&HHAY. ©]E 0.01% Coomassie Brilliant Blue

(Sigma Co., St. Louis, Mo.}2 @M& im-
munopecipitation lineE ##3lgct

4. MY S28(Enzyme linked immunosorbant assay,
ELISA)E OI8% ¥ &4 U8 AN MY

Spg/mlEse] v, B Qg ¥ A9 239
£ 96 well EIA plate{Costar)oll 100 #1/welld $-&
F 37CeA 16417 2@ AT. I1F 1% bovine
serum albumin(BSA), PBS, Tween 2022 147t
Helste] 2Zagh 9l AFL 2EA) e A
3ok HA P FEE Tl Pt og
FEY A3 E7] AL o] gt A8 AY (box
titration )2 A|¥ & A wiAFAAd @ Q5 Ao
e 89 FE Spg/mlot 1:6,00084] &9k
7 2 whgEtdn, A A g9 A9E ¥d 5=
Sprg/mlst 1 13,0008 a9} 7bg & wkg &1y
ok mebA ubg, A AS Al gl dig B4 &
AE 2421 :6,000, 1:6,000 2 1: 3,000 2 84
¢ A9 g 2§ AdAA (0.1, 1, 10, 100,
1,000, 2,0004g/ml)E A2AA 1247 ¥H8 AR
ok ol& 77} 100#)/ml¥ W3 FohA] 147 ke
AZ1 % phosphatase”7t 528 anti-rabbit IgG Al
(Sigma Co., St, Louis Mo. )E 1:2,0008}4 8t
Bkg-A171 kg stbstrate(p-nitropheny! phosphate
disodium, Sigma, St. Louis, Mo. )& 7}t
ELISA reader® o] &3} 410 nmollM 2HALE
BRRT g T 93l AAMAE=E 7k

1=
. Uninhibited O. D. -Inhibited O. D.
% Inhibition = Unnhbid 0.0 X 100
ninhibi .D.
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5. Sodium dodecylsulfate-polyacrylamide gel eiec-

trophoresis( SDS-PAGE)

4% 9] stacking gel™ 12% 9] separating gel 2 AH&
atod A3t Zzte] 239 40 xg/well¥S 2%
SDS, 5% 2-mercaptoetnanol, 0.02% bromophenol
blue7t /¥ 0.06M/L Tris HCl, pH 6.8 =q]
100C ol 483 A28t 30mAE 3417 F9 A7
& AP o]F 0.01% Coomassie Brilliant
Blue(Sigma, Co. St. Louis, Mo. }2 @&t #
#2139 399 (Bio Rad. Lab., Richomnd,
CA.)ol SRSt Z we) #agg Atsian.

6. Immunoblotting

d0pg® el n, A g Ar|G Tl o5y
218t ¥ nitrocellulose membane(Milipore, 0.45 ¢
m, Bedford, Messachusetts, USA)dl 2417t §<¢F
0VE oA 7] EZoA A& [gGAHE o] &3}
o o9 AFE AR HIHPE S A YT, oy
o] HMol® Zzt9 nitrocellulose membranceS
10mM Trs, 0.9% NaCl, 3% BSAcl 2A]3F B &
Tol BYs ¥ Iwdg xTAIZl £ 10mM Tris,
NaClZ 3083t A3t o1& & 6, & A4,
& A A E 242 0.1% PBS Tween 200 1 : 4,000
W2 sle golol 1641 B A7t ohA] A3 s
Ak o]& thA] phosphatase”’t $-2¥ anti-rabbit
I[gGE conjugate buffer(MgCl,, ZnCl,& E§3
20mM Tris, 0.3% BSA, 0.9% NaCl)el 1: 2,000
2 Mg godol 2412F 7 & A H3H} o7
o naphthol as-mx phosphate(Sigma Co., St.
Louis, Mo. )%} Fast Blue BB salt{4-benzoylamino-
2, 5-diethoxybenzene-diazonium chloride hemi salt,
Sigma Co., St, Louis, Mo)& & &42 Hvls}
of BAAIAM &Qto g B g4 A oE FF 3§
Ak

§=}
T

=
=

1. DDGP
T uiAYA = v AL} WA o129 precipita-

tion lineS #HE & AU (Fig. 11, 3 4§ g4
© A 3h# F709 precipitation lined 2%

Fig 1. Double diffusion gel precipitation with rabbit anti-cockrosch
1gG (a-cr). This shows more than four precipitation lines with
cockroach extract(cr) and none with shrimp(sh) or crabich)
extract.

A
-

o

k)

A

Ut o) F shvte Al g BEH
A4 (partial identity)S JelHATHFlg.
g = AAz 2719 precipitation line
F AR o] F Fhvte A9 e g w3t
complete identity)-& YEMIYtHFlg. 3).

91 A}

. 8
g B2
3

[+}

e

4

2 ELISAE 0|38t sha~8Higts AMAH
2}2to] g FAlsl AL rabbit IgGE o] &%
ELISA inhibition test(EIT) 23 FY 3do] o8&}

Fig 2. Double diffusion gel precipitation with rabbit anti-shrimp
extract(sh) and one precipitation line with crab extract(cb).
This result express the partial identity between one antingn of
shrimp and crab extracts.
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Fig 3. Deuble diffsion gef precipiiation with rabbit anti-shrimp
IgG{a<h). This shows two precipitation lines with crab ex-
tract(ch) and ome precipitstion line with shrimp extract(sh).
This result express the complete identity with one antigen of
crab and shrimp extracts.

of A Ztzt 90%olde] Al AXE BYov watet
YAE B719% B S 3 EITE 29 th&
T} Zch

g ulA YA E ol &3 EITAZ S d4& Al
oz ALRE AS 2004g(2mg/ml)e o]
Mk 23.6% A AL Boln Al FUol M=
A3 AR BUHFig 4). & NS FA E$
e e ge A4 grgog ALEg A 0.01 #g(0.1
sg/mDe2% 14.2%7F JAHALY F2E 5Y
o wet oA Frx F7hste 200 #g(2mg/mite] 3

% Inhibitlon
100

50 1

o +—

001 100

0.1 1 10

200
Inhibitors{ug)

Fig 4. Inhibition of cockroach-ELISA with three antigens. The ability
to inhibit the cockroach-ELISA were trsted with increasing
concentration of cockroach, shrimp and crab extracts and
results were expressed as% inhibition.

A £,

A gL ZRgo] B A AT —

FEAME 45.8%AAHAT. vk gl 23l
= 2002g(2mg/ml) 8] TEEAAT 20% QA=A
(Fig 5). &4 A& o]8¢ Zfole Mol
o8] 10 #g{100 #g/ml)EENM T 44.2% 7} AA|
08 ¥ ohdt 200#g(2mg/ml)FEoAAE 90.
0% 747 AR=HAt. vl FAo] AT 200g
(2mg/mD e 1FEAMNE 25.7%AA=HAAHFig
6).

3. SDS-PAGE

A M= SDS-PAGEX 4078 o] e} vl d o] &

A48 4 dde=d o]F Expgko] 97.4 kilodalton

o3} kdZ %) o4 UL 107 o4 FIHAY
I ¥R 75-87, 69, 51.5, 50.5, 45.5, 42, 36—40,

o

% inhibition

100 4

% inhibition
100 -

I
0.1 1 10 1

200
inhibitors{up)

Fig S. Inhibition of shrimp-ELISA with addition of cockroach,
shrimp and crab. The results were expressed as% inhibition.

Fig 6. Inhibition of shrimp-ELISA with addition of cockroach,
shrimp and crab. The results were expressed as% inhibition.
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28.5, 21-25 2 15kd¥gEo] ZFaAH A=At
B A€ 3270 ol o] @A ©E BEY 5 UAYE
d 2 % ¥l 75-87, 45.5, 38, 32, 28.5
22-55, 19.5 ¥ 15kd? @8y w7} 23hA @abs)g)
ok A e 117 o)ge) 9 A ol g BaAY 4 Y
ong ¥zgo] 25-28kd?! wWrt ZEhA BAFY
i, 20.5, 19.5, 18.5, 17, 12-15kdd % BREYY
o 9 ubAE 307 o] ©h A alg Bag 4
AN E ©0]F 97.4kd o]4e A% 107 BREYo
B, A9 ZE gUEo] MU Ao vlste ofa})
BF HAG 2F B 97.4, 84, 76 ¢ 55Kdel
a7t Mz A BREAGHFig 7).

4. Immuncblotting
g ol FYg o83l HYPE e AYH An

b

Fig 7. SDS-PAGE analysis of crude extracts: raw shrimp(B),
steamed crab(D) and cockroach(E). Molecular weights were
determined from a standard mixture of preoteins as known
molecular weight; a low molecular weight markers(A): phos-
phorylase (97.4kd), bovine serum albumin(66.2kd), oval-
bumin(45kd). carbonic anhydrasei31kd), soybean typsin inhi-
bitor(21.5kd) and lysozyme(t4.4kd).

© Fig. 8% &t} vty ¢4do dsiHe A 28
g3 Ak F3& B A% R A gune
437l AT 4R ARAAD. K9 A ey
2% A% 75~87, 69KdQ) F¥ol vimH Z3aiA
ARHA T, 29E M¢ YL BAF 3333,
25~2Tkd®] G40l Al ¥ F¥e ¥2F 30~
32, 14~15kde} #qle] auly Mol wlm A 733hA)
2

g e BAE olS3d AAHEE Ny Ay
© Fig. 9% 2ok 4% 44 d3de Ay e
Yol dAYshe F3e RYT, $3) Exp 73~
87, 68~76, 65, 47, 39—42, 28~30, 15~24kd2] &}
ol A AT T3 A 992 I sg
He vnd 2 2Y F4L vied o e 2
o] 82, 71, 34, 31~32, 23~24 kd?l VUS|
o g A PAME ol 8 WG] A IS
GAE o8 A9 o FAIE AAE Ve
o},

Fig 8. Enzyme immunoblotting with rabbit anti-cockroach IgG:
Crude extract of cockroach(A), shrimp(B) and crat(C) anti-
gens.
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Fig 9. Enzyme immunoblotting with rabbit anti-shrimp IgG: Crude
extract of cockroach(A), shrimp(B) and crab(C) antigens.
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ZFoaart ek ot 29 syl Zup7e

A2+ ekel waldlol] B3 A7 2E B vt Y
3% Aelele 23 940l glE Aoz nIHRY
o),

| 2+E©) Rabbit [gGE ©i&3t A33 DDGP,
ELISA inhibition test(EIT) ¥ immunoblotting 2
Hx A §-9} A Aloldle H3E Axe w3l 3P4
£ %8 # A% F immunodiffusionZd el A B
ko] A el AR g A g, A e
dR= & A Ao A 52 o wA gY4
£ Yehlln EITA#AN M e A9 ELISAe A &
ol )3t 45.8% 742 AMEHAL A ELISAE A
£ 39l o3l A 90% 7R AAHGA ol ¥
Ade v 2 @xle] 83 [gEE ©)43 HAE ohx]
Tt Lehrer'?7} IgEE o]-&38ked A|88% RAST inhibi-
tion test A9} v ¢ FAMS Az o] HARE Holn
=l 29 o] &3tH A9 RASTE 10mg/ml
FEY A ol d3ld 41.6%AA HAR A
RASTT %39 % g9lol 23l 84.8% 71 A
=2tk & NS 3N E o] &3 immunoblotting 2 2}
NANE P 2 A v F3 AES Jehlo] w
2t g4l S AAE e, B3 24
82, 71, 34, 31~32, 23~24kd9] A FYPEo| E7|9
& A IgGst B3 A3 27E B 1¥
U olE R dElzde g F4deA, T 4y
271 2a 948 Jehll= 4 @A, ol
ol9le] 4% EAdE el T o] dul 27
@At A e eR] 5o #3lHE B A7
o2y ¢ F gk

T3 Azge] A= BT 23l ni7 g9
7 A g, A Y Alelox ol=Axwe| wal FYA
o] &2 & & AU vt} A, A§ Atold=
M2 E oA ¥ (2 H2mg/ml %, 2004g
fF) oz AHET A7 20% WA 25.7% 74 A=
v 2748 29 ¥ & [gEE o| &% AZE ofyxgt

Eul e At 4Z4E0 Ak ¥ Sol IgE

E ol A7 78 dFEAN E 997} Uk 4
Zt5| At

ol Aol WUl Az AFHeg w g
4ol AdAElE Be A9l UolA FAE 9 7
e 98 AAPPEe st davel 288 2 5
ez 7ld = e vk 2. 23y £ Cladospori-
um, Alternaria ¥ Asper-gillus3t SollA 9} 2ol
olF ¢ WE 2 FAAIL Wi$ shAte] U
At 8119 epitoped] FZE7} vl A mauHg
o] flolx U Z7] HRPANN BF GHoz
AW, AAA A=rle) wpFAE gdnt go] ¢
d27] ARHANA L0l BF ¥7) g »
2pgk-golt A abel #Ao] glo|E FAlo) Yoz
Ugg 7hs P05 datds g4 #4e sHAn
Fojgtadof Mo o] 3t Kool M= Yoz
Bl g A7 Yol gasitn Qe

4 B

upade, ¢ 2 Ae gz A8 47
F2% 719 ¥4o] H=d Lz APl A
FAlo| FAdoz dew A7 3l a8y olE
o HAsH ol wahhg o B ojd 8
A3 BEAUA g} olol ARE-E& SDS-PAGEE
o}g-3ted Bhd ujE AN, double diffusion
gel precipitation(DDGP)® ¥ A4 (ELISA)Y
AQAIZ RAHE-E Bl ogR 2 FAE
Adct

1. A48 Als DDGPE H84 & g3 594
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- Abstract -

An immunolgic study of cross-reaction
among german cockroach, shrimp and

antigens in Korea

Ki Young Lee, M. D., Byung Joo Jeaung, M.
D., Soo Young Lee, M. D., Kyu Earn Kim,
M. D., and Dong Soo Kim, M. D.

Depatment of Pediatrics, Yonsei University,
College of medicine

To evaluate the antigenic cross reactivity,
we underwent double diffusion gel
precipitation, ELISA inhibition test and en-
zyme immunoblotting using rabbit antisera and
Yonsei extracts of german cockroach, raw
shrimp, steamed shrimp and steamed crab.

Double diffusion gel precipitation(DDGP)
shows partial or complete identity between
antigens of steamed shrimp and crab, but no
cross-reaction between cockroach, shrimp or
crab antigens. Using the ELISA inhibition
test, there are a great cross reactivity between
shrimp and crab antingens and some degree of
cross reactivity was noted between cockroach
and crusstacea(shrimp, crab). The result of
immunoblotting of shrimp and crab extracts
against rabbit anit-cockroach IgG shows sever-
al cross reacting bands of shrimp and crab
extracts, and immunoblotting of crab extract
against anti-shrimp rabbit IgG shows more
than six reacting bands.
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