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Detection of cockroach(Blattella germanica L.)
specific allergens by monoclonal antibodies
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Abstract

Cockroach antigen have been known as a cause of allergic disease. German ockroach(Blattella germanica L.)was

chosen because it has the highest distribution range and poulation density. To identify the common and specific anti-

gens of adult and larval stage of german cockraoch, we made monoclonal antibodies which were confirmen by SDS-
PAGE and EITB. Anti-B. germanica antibody producing hybridomas were 24 among the total 960wells. Only 4 hybri-
domas did not have cross reaction to other species of cockroach and house dust mites(Dermatophagoides farinae and
D. pteronyssius). SDS-PAGE revealed about 20 bands from 90Kd to 15Kd. EITB showed specific antigens at 60, 72
and 82Kd which were experimented by the culture supernatant of 4 selected hybridomas. Especially 60Kd coincided

with a band of immunized mouse sera.
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Cockroach extract

B. germanica, P. americana, B. orientalis 3% petrolium

ether Soxhlet F&FX| 2] $A17t F T vacuum dr-
ying ovenollA] AZAIACh Az¥ viFAFY FAE 4T

64/ AT

T uipapol Zo] pBS-extraction(1gm 10ml, 4C, overni-
ght stiming)3F 18,000rpm o2 1A17F &3 & extract
Z AN A AL Lowry' T OR SAEY

Commercial cockroach extract

9l 3%9 vHARITY € e A=EAE Allergy
Laboratories Inc. (QOklahoma City, Oklahoma) % Pha-
debas Allergen (Pharmacia, Sweden)ellAl Fiste] AHE
sttt

Production and Selection of Monoclonal Antibodies

Immunization

M% 585 = o+l Balb. ¢ mice®l B. germanica
2 {384 50ugs 109 HHo ' 33 Ejto| FAlEE
ok 3¥s FALE BE 27F mice® tail bleedingdted
ELISAZ screening3t$ich A= ¥ micedllw 239 100ug
g i v.2 FARE 08 39 %l spleend HEIEETH

Fusion

A E mice2H-E 2|8 spleen cell (1X10%) % mice
myeloma cell (SP,O-Agl4, 2X107)& Kohler 9 Milstein
197 9 Yong'®'H O 2 hybridizationd A¥3HTH
10° spleen cell¥ 2X 107 myeloma cell& serum free
RPMI 164022 3% M ¥ & &§3ted 37C, 50% pol-
yethyleneglycol 4,000(Gibco) 1mi& #HH3] Hojmd)
HAT medium(RPMI 1640 containing hypoxanthine 13.
6ug/ml, aminopterin 0.174pg/ml, thymidine 3.87ug/ml
and FCS 20%) 20mlE 7}t thg 96wello] 100y @
ofredr) 29 7+42 2 HAT media® W#3IHA inver-
ted microscope® 2 hybridomaE 7435tk

A%

Hybridoma Selection

gtelgl hybridomaZ RPMI 1640(1% FCS)oll ufokat
o] supernatantE CNBr-activated paper disk(100ul su-
pernatant/disk) ol Hof ATHE 4ToA overnightdls
o} diskE PBS/TZ A|#3kil 1% BSA PBS/TZ 4204
1A17F vokg the 7z A7) & B germanica 3289
100p1(1pg/ml with undiluted horse serum)< paper
diskol H7bstL A&l 6413 incubation $F TS PBS
/T& Al A A3 horse serum & 3A3(1: 1) 100

ul®] cockroach allergic patient serum$ 7Fste] overni-



92 gAY
ght*1 7tk thAl PBS/TZE 58 A &3 ¥ '*Llabeled anti-
human IgE 100ul(horse serum) 417} incubation¥ ¥
PBS/TZ ©hA] 5¥ H#3}: diske gamma counter®
counting3tch, o] Al dte} HEiE hybridoma$l superna-
tant= —20Col A AREAIZRA] H stk

Immunological Specificity of Anti-german cockroach

Monoclonal Antibodies in ELISA

Adelel A2 9 specificity® ¥obE7] $13te P.
americana, B. orientalis, house dust, Dermatophagoides spe-
ciesB1© & hybridoma specificity & #9139t} &, 100
ul(0.1pg'm 8 2% Y902 wellS coating3tHTH4C,
overnight). PBS T2 3% 433 t}3 PBS/T BSAZ 34
3l supernatant 100ulE 7}HE A-&ellx 1417F B8]
th PBS T2 el A& ¥ 150002 3
gate(peroxidase conjugated anti-mouse Ig) 100ul& 7}a}
of 15-30% 420 L3 th FE6] 2 8N He
SO.%& 7t whg-& A7) microplate photometer
(Bio-Rad Lab.) 450nmolA Z33t%ch.

Mass Production of Monoclonal Antibodies(Mas)

0.5ml pristane® FAHgH %3 Balb/c mice®l H7ZH
M E M, s A4stke ME(5X10°-10X10°8 F4
gto] 5—10Y3%9) ascitic fluidE 5T the cell& YF
—20Ce A AHgw7A] B
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Characterization of germanica larva antigen
SDS-PAGE
gazdAe) Agste v FUUE dobr) st
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)Z A 3319t} Vertical electrophresis kits(Mi-
ghty small 11, Hoefer) & A8t 5% —20% ¢} polyacry-
lamide slab gel® 3—4.5% ¢| separation gradient gel&
Eo] 40mA, 147t running A171%, Coomassie brilliant
Blue(Sigma) % silver stainning(Sigma) 2.2 @43}k

EITB

A719% gel’del @A 8L Towbin 5'7'# Tasang ¥

190} EITB(enzyme-linked immunoelectrotransfer blot) %
© & nitrocellulose (NC) paper(Bio-Rad Lab.)ll transfer?]
#th, & transfer buffer (0.02M Tris, 0.15M glycine, 20%

£ ol8% HAY Sl £

methanol) 2 EITB kit® A-&F, 50 volts 16413} transfer
AZ1tHe NC paperg 3% AMl#38la 3% skim milk-PBS/T
2 37C, 147 blocking*)7]11, PBS/TE THAl 3W MAF
GazgAE kst Ao)A 1417 £tk NC paperg 10
£+ 38 4M&3 3431 :500) peroxidase-conjugated
anti-mouse IgGE A2l 1A17F ¥H3AI7] the thA] 39
M H8}L1 substrate (50mg of DAB, 10pg of 30% H:O,
100ml of DW) ¢} ¥Fe-A17 383 AH ST F (10—

15%) 354% 7hie 132 FVA,

#1t o

O
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Aol BdA gz vy #xbe vtHF gl
of @3 A= Bernton® Brown!®
o] vt F9 o2l = saliva, feces, body tissues <
o374 ¥ (contactant, inhalant, ingestant, injectant)
o7 dAd HEAPezM ZFET allergic potential&
Adoia B33 o) 3 Y FAe 28 £ Ade A
2& allergeno 2 FEgo}l gt Seluhetel M4jshe ut
Az Byxdou MaAwst VA 28 Blattella germa-

93 hypersensitivity

nica? F%9 ZFLE oj&ste] dAE YAE 23
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Cell Fusion

7228 Balb/c vh29] HIMEE SP,O0 HES EF
3ted 96 well plated] 100u% Bol= &tk F 960 welldl
EFA HEE "ol 2FoA 311749 wellolA
HAstg o, A€ hybridoma? anti-ger-
man cockroach antibodies® #H|3h= hybridomas 24
NG Table 1). Z&AZ ohg-200 X Bejdh 32 A
43 ELISA®] absorbance= ZF controlo]de]3ith.

hybridoma®&

Table 1. Efficiency of making hybridoma secreting anti-
Blattella germanica

wells Numbers
1) having hybridoma secreting anti-B. germanica 21
2) having hybridomas 311
3) dispensed total cells 960
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Characteristics of monoclonal antibodies

A ¥ hybridomaZ 24 well culture plates] &7 cell
o 245 59 v, 5ol4E dotr7] 98t Dermato-
phagoides farinae, D. pteronyssius, Periplaneta americana 2
Blatta orientalis® 393} hybridoma cuture supernatant
(1:500 3|4)& ELISAZ A@3atd EStoH(Table 2). A

Table 2. Specificity of anti-Plattella germanica antibodies
secreted by 24 hybridoma clones by ELISA

Reactivities to antigens of

clones Df Dp Pa

o
o

1)
2)
3)
4)
5)
6)
7
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)

o
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absorbance

score 0 . 0.00—0.20 B.g ' Blaltella germanica
10.21—0.40 D . Dermatophagoides farinae
10.41—0.70 D.p - Dermatophagoides pteronyssius
:0.71—-1.00 P.a: Periplaneta americana
:1.01—1.20 B.o : Blatta orientalis

. 1.21-1.30

©1.31—-1.40

:1.41-1.70

O W
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Cell cloning and Isotyping of Monoclonal Antibod-
ies

A H 4719 hybridomaZ cloningdte] B2E11F10, A
10C2H4, D12C2G5 % B11E6B2E WH3}ch §HEof
A 4% daZ g9 isotype(Sigma isotyping kit)&
EF IgG122 Yehgrh(Table 2).

Table 3. Isotype of selected hybridoma

hybridoma isotype
B2E11F10 IgG1
A10C2H4 IgG1
D12C2G5 IgG1
B11E6B2 IgG1

Characteristics of the antigens

B. germanica TS SHEE S EAs}7] 3t SDS-
PAGEE A3 3tHtH(Fig. 1). ¢]& NC paperl electrotra-
nsferA| 7l F(Fig. 2) #HAAI7 v EH 7 dd¥ 474
o ¢a2 Ao vhgAFch B2E11F10(1)& 72Kd, D
12C2G5(3)2 60Kd=H #atd vhe-s dedyor A9
& bandolAM 71 g 93-S Jee st dAE
Ao, B11F6B2(4) & 86KdZ WUEhgth T2y A10C2
H4® EITBAOle Ve ket

ul# 5 allergeno] W3 A7 wpFFY FEE 2 4
29 Bolgtelg drshe Mo s girpe 2>
2 Helm ¥2"& Asian cockroach(Blattella asahina) <}
German cockroach(B. germanica), American cockroach
(P. americana), Oriental cockroach(B. orientalis) $2| ¥
5393 Folgkdd #g Aol M German cockroacht
SDS-PAGEY] Z7} 871(92, 80, 67, 48, 36, 27, 25, 18
Kd) ¢ bandE #1359 2™, Asian cockroacht 571(92,
67, 48, 40, 32 kd) ¢ bandE o] E7H9l bandE
TR HOE Hkow American cockroacht} Orien-
tal cockroach®h= SEFHU7L ¢l AoE AL
2 dFlME SDS-PAGEFo|AI= 14Kd-90Kd7HA] o2
band #AET F AT
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Fig. 1. SDS-PAGE finding of B. germanica adult and la-
rva crude antigens A : adult worm L : larva C:

standard

221} Schou €% American cockroach®} German
cockroachZ oJei¥] o2 B W3l Per a I7 Bla g I°!
ghe g e Solgdds ekt SDS-PAGES
%iﬂ}oﬂ A= 6Kd# 25Kd2 eI Sephadex G-75°141

© 33-37KdE Epuwton], opit EAERE Hlsg
Ao g st ot AL dgHwlel & Wt Alst

o 2o} 4% ez #27F 8%HT gich Pollart®
262 monoclonal antibodiesE ©]&3td German cock-

o]
Feg ¥

roach] Zel8he Y S Alxdte Blag 1 (Blat
tella germanica 1)% Bla g 1§ ¥28te)], Blag [ &
25-35Kd, Bla g 1+ 36Kd&4 Bla g 12 Schou 52

o] 33—37Kds} #AKS SOl E stk 2y AR

ok
rio,
lo
i
iy
2
2(_4‘
=}
o
I
2
X
ne
rlo
L
Hu
i

ol Bt &3
e 4% 3
Blag I Blag I and Bla g 1)
AtH(Table 1, 2). ol8% #3
7] &xe] A EITB $43 vizs) BAs RPAT 2
Zg vhgs dEA] oo} 4 dA|F

—_
2

L
,
o,
JAim
©
o
rdo
rlo
w2
=
Ju

1 2 3 4 5

< 974Kd
< 66.2

<45

<31

Fig. 2. EITB pattern of B. germanica antigen fractions
against monoclonal antibodies : 1) B2E11F10,
2) A10C2H4, 3) D12C2G5, 4) B11E6B2, 5)

Immunized mouse sera
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