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Immunoblot Analysis of Specific IgE and IgG Responses to Dermatophagoides Farinae according to Allergen

Bronchial Challenge Test

Cheol-Woo Kim', Young-Sin Kim', Jung-Sik Moon', Soo-Young Choi’ and Chein-Soo Hong’

'Department of Internal Medicine, Inha University College of Medicine, Incheon, *Department of Internal Medicine and Institute of Allergy,

Yonsei University College of Medicine, Seoul, Korea

Background: House dust mite (HDM) elicit not only spe-
cific-IgE (sIgE) but also IgG (sIgG) responses, but the exact
role of sIgG has not been clearly clarified. There has been
no published report on antigenic components of HDM
directly associated with the asthmatic reaction following
HDM exposure in patients with HDM-sensitive bronchial
asthma.

Objective: This study was performed to evaluate the role
of antibody response to HDM and to confirm the asthma
related-antigenic components of HDM in patients with
HDM-sensitive asthma.

Method: A total of 49 patients with HDM-sensitive asthma
were enrolled. We preformed D. farinae-bronchial challenge
test, and analyzed slIgE, sIgG, sIgGl and sIgG4 response
to D. farinae by immunoblotting according to the results of
challenge test.

Result: Twenty-six patients (53.1%) showed positive asth-
matic reaction after exposure to D. farinae extracts, but

23 (46.9%) showed no significant response. For statistical
convenience, we chose 8 specific IgE binding bands with

molecular weight of 65, 34, 30, 28, 19, 15, 13 and 12.5 kDa

and compared antibody binding rate to each components.
Positive sIgE binding reactions to 34, 15 and 13 kDa were
significantly higher in challenge positive group than in

negative group. Positive sIgG reactions to 15, 13 and 12.5

kDa and sIgG1 binding to 15 and 13 kDa were significantly
higher in challenge positive group. However, positive slgG4
responses to 30 and 19 kDa were significantly higher in chal-
lenge negative group.

Conculsion: These results suggest that low molecular weight
proteins of D. farinae such as 34, 15 and 13 kDa are impor-
tant antigens associated with IgE-mediated asthmatic reac-
tion, but sIgG4 response to certain allergenic components
(30 and 19 kDa) might have a role in prevention of asth-
matic reaction after allergen exposure. (Korean J Asthma,
Allergy Clin Immunol 2004;24:394-402)
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= T8% AR & F dn
olo] & AFelMe HUAIEY] L2 Foll HA
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9 ety ae] BaAstel BN oE A

oA JEANEY] g 270 -@‘46} Aol o4
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UniCAP SystemS o|-83l] A4 & IgES =43}
THAHUAL HegZd 7| BAFEAFE S A3t
3} . = methacholine chlorideE 0.075 mg/ml{-E] 25 mg/
mZ}A) oA e FER el 27t 584wy B
(Forced vital capacity, FVC)7}A] Z1o] SofufA] 1l 38 & A3
3 9715 AAMY FEV 0] 7| A KT 20% 4 HEE
U FEPCE AE AT

HAWAZIET] o] ¢ §gS Hole & F #H7|s A
AL 714 2] FEV 0] | 5X] €] 75% oS FAstaL & 4
T HFd T35 S o E JUANET] Fd
F9 NBAFLEAES AdSAT. FY FEAEL D
farinae FENOZ oMo Hud WS 9B W3 s}
Aldstdth &, Az JUARE7] 23 110,000 wh
gaee 93

] & &8 F(tidal volume)2. 2 287F &3} 10
% A7 AAE AldEHA T FEV, 9 HATL fle A
ThA] 12,500 wiv B]A 08 FA3te] 108, 208, 308, 14]
74 4A7E, SAIZE 6A] 2 TAIZF ol 175 AALE Ald) s
Atk Y 7| BAFLAF L FEV 0] 71 A X o] HlEte] 20%

‘T_
Vg gase AT FYWoT Frsdt
6. AIBMKIFET|0 th3t S| IgE, 19G X 190G OFY
il 5%

o] IgE, IgG, IgGl % IgG4 3}
xﬂ“ o] x%oﬂ B3 Y “d(’)% QB WF 3 ELSAHOZ =
AstAch Ax3 AAARAE 7] % S carbonate & (pH
9.6 AH3s T2 A3 thS o]E 96 well microtiter
plate (Costar, Cambridge, MA, USA)2] wello]] g o] 4°Col| A 18
A7t F<F §H-3-A| A Th. Tween phosphate buffered saline (PBS-
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7O 2 33 A& 3 0.1% bovine serum albumin (BSA)-PBS 200
WE wello] Yol 147 £t WA A HSo] el T
g2 AUSHGT 33 AH F B4 TE 2P 94
2 @9 Yeage 31HAF, 1G 11 100 84, 15G1 11 20
84, 1gG4 12 82)e] whe} 5 4ske] soud Yol AL
o A] 1A17F &A1 7)1 PBS-TE A & 3] X9 biotinylated
anti-human IgE (Vector), IgG, IgG1 =+ IgG4 (Sigma, St. Louis,
MO, USA) A sous Ao 1A12F §HEAIZTh Al A
& 3| M= streptavidin-peroxidase (Sigma, St. Louis, MO, USA)
SopE 308-7F wkSA]Z oW, ABTS & (2,2-azinobis-3-
ethyl-benzthiazoline sulfuric acidZ citrate phosphate buffer®] =
o Z AN 2, 2 mM NaN; 100pE 35 FEA
Th 405 nm Ao Ao FRE=E SHAT. 54 d=x
FOE NFUANYNN BE Fo) £4 WL W
103 ¥4 Agaidnh

7. HX|ZET|0 st 50| IgE, IgG, 1gG1 % 1gG4
immunoblotting

D. farinae Z3gYdLe loading buffer (60 mM Tris-HCI, 25%
glycerol, 2% SDS, 14.4 mM 2-mercaptoethanol, 0.1% bromophenol
blue)ol] Zo]x #F= Eol SEZF BFSAIZl &, 5% stacking
gel @ 13.5% SDS-polyacrylamide geloll 4] Z+2+ 50 Vv & 100 V
AgoE A7) %5 (Small mighty, Hoeffer, San Francisco, CA,
USA)S AR TE GelS 25 VE 608-7F nitrocellulose mem-
brane (NC; pore size 0.45um, Amersham, Buckinghamshir, UK)
of MolAA L 4 mm A E AHS & 3% skim milk-
TBS-T (25 mM Tris, 100 mM NaCl, 0.05% Tween-20, pH 7.5)
g0z WeAA WEel A AFe v,
HAHAAAE7] E0] IgE, IgG, IgGl & IgG4 blotting S 9] 3} A
A HHE Ba GO0 FolN 2N EU WY
AlZ T}t 71 & alkaline phosphatase”} ZA$HE goat anti-human
IgE, 1gG, IgGl & IgG4 (Sigma, St. Louis, MO, USA)E 1 :
1,000 3]4 & Ao A 2A]7F ¥HGA| ATk PBS-TE 1047t
33], TBSE 1087t 13] M2 & nitroblue tetrazolium/bromo-
chloro-indolyl phosphate (NBT/BCIP; Promega, Madison, WI,
USAE o] &dto] A 7t
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Table 1. Characteristics of subjects according to the results of D.
farinae inhalation bronchial challenge test

Bronchial challenge test

P value
Positive (n=26) Negative (n=23)

Sex (M/F) 18 /8 16 /7 NS
Age 27.9+1.6 32.3+1.9 NS
Height (cm) 169.7+1.9 170.1£1.6 NS
Weight (kg) 65.2+9.7 67.3+9.7 NS
Serum IgE (IU/ml)” 439.6+1.2 279.4%1.4 NS

Eosinophil count (/mm®) 426.0+49.6 676.2+154.7 NS

FVC (L) 3.91+0.16 4.00+0.17 NS

FEV: (L) 3.070.13 3.18+0.13 NS

FEV4/VC 789+14 79.9+15 NS

Methacholine 0.45+1.35 0.64+1.35 NS
PC2 (mg/mli)*

NS = not significant; All values except sex, serum IgE and PCy are
described as mean+SEM; Serum IgE and PCy are described as
geometric mean=geometric SEM.
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ZT Atololl Abol= RIS THEg. 1). ¥ tzwa AT
Abolell 5ol 1gG B 1gG1] o] gle Aol= I

3. MHX[XIET| JHEo st S0l IgE, 1gG, IgG1
2! |gG4 immunoblotting

ARAIE=7)0 Rz 71 @AY apel A 74E
of that =t Adejol w2t FRANET] o] =25 UL o
Uetus vkl Aol 7k Sle Al GOk AL D. farinaed]] O
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A

EE s gdoz AdE sl 9 JEd A% &4
s AHEA 5o] IgE A A2 Der f 22 FAHHE
F-9191 15 kDaol A 79.6%9] AFS B /M8 B IgE 2
F FAe Hole $o% dEEAds FAT & e
™, 71 9] 13 kDa 59 65.3%, 12.5 kDa 38.8%, 34 kDa 38.8%,
28 kDa 36.7%°1 A §o]AQl A3 Hole 5 T 40 kDa
olate] AEAH I AR B FguS BHIY

(Table 2). ©]o] H]3}e] Eo] IgG AL 65 kDa 87.8% = &
S A% XS HYor) 1 9 28 kDa 75.5%, 34 kDa 69.4%,
15 kDa 67.3% 53 2o] LEAFS X35 oy FAE
A ThFst A FFS EA 5of IgG1 A= 15 kDa
FHoMTt 53.1%2] AFS HHom 1 9o HEAM=
50% olste] B FHES BHPoH, 53] 30, 19 ¥ 125
kDao A= ¢ 2 AF FFS Bk 5ol 1gG4 A
= 15 kDadl| A 91.8% =2 717 2 Hao] 15 kDa ¢
7} 5ol IgG4 Ao 7Hd Fag 3kl e o] gelE
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Fig. 1. Level of D. farinae-specific IgE (A), IgG (B), IgG1 (C) and IgG4 (D) antibodies according to the results of D. farinae-inhalation bronchial

challenge test. Asterisk indicates P value is less than 0.05.
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Fig. 2. Example of IgE-immunoblotting to D. farinae. Eight important allergenic components (target band in right side) were selected, and

binding patterns of specific antibodies to these components were analysed. M =

Table 2. Percent of positive binding of D. farinae-specific antibody
to each antigenic component in all enrolled subjects (%)

Allergen

(MW. kDa) IgE 1gG 1gG1 lgG4
65 40.8 87.8 16.3 8.2
34 38.8 69.4 10.2 245
30 16.3 65.3 6.1 46.9
28 36.7 75.5 10.2 36.7
19 6.1 38.8 4.1 8.2
15 79.6 67.3 53.1 91.8
13 65.3 36.7 34.7 20.4
12.5 38.8 16.3 0 28.6

M.W. = molecular weight.

a IgE A 9} FALSHA A2A = g9 A&
o w3 £ ZAES H AU THTable 2).

FEAR A E S et i Fed
g s s Bk So] IgE A ¢ A MA 15
kDa F-9Joll A A q Aol A 96.2%9 Af<
=47 609%°l Hlgte] BAAHCE & AFES
0™, 13 kDa-¢Jo| = FAIT 88.5%, ST 39.1% 2 OF

marker; C = negative control; B = buffer control.

AT A 51 4 kDa 9] X% 61.5%
 13.0%2 FETl A om A Ekou, I 9]

Aol e 2% FATH ST 2ol 7k glof 34, 15
9 13 kDa #9171 & =& $ HARES
A 223 IgE BAHLS S Jo = gy
A =) R tH(Table 3).

Eo] IgG A9 A FFE AFHRE 5o| IgEe} v
ZFAZ 15 kDa F-9]o| A FAd 7ol A 885%4 AdS Ho
w37 43.5%00 Hlgte] FrofstA =& ARETS BA
oW, 125 kDa F-9 oA FAT 26.9%, %“:T_L 43%2 YA
oA BAHCR F& A3 PSS HATHTable 3). 718
W 2 9] g AR 2l tig FEAd F
w87 29 Apole #EEA FUrh

E90] IgGl A o] AFE 15 kDa Yol A S+ 73.1%
2 54T 304%0) vlEte] foatA =& ARFEES
o1, 13 kDa 29X FAT 57.7%, AT 8.7%0) A
A3t 0 28 kDa F-Y o= ST 19.2%, 243 0%
o] Ao 2 FgTtollA Sl HIst] TAFCE &
AgS B A THTable 4).

5ol IgG4 FAe] AL 15 kDa Tﬁoﬂ Ae FAT
885%, SAT 957%; 5 T %oﬂ/\i 7&%‘ Fs

YT =9
ol

ox = o

Hol= d 3l
A

f

%
ST 652%=2 °H—‘,Loﬂ/\1 S5 =o ELOO%L% W
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Table 3. Comparison of D. farinae-specific IgE and IgG binding to each antigenic component according to the results of D. farinae-bronchial
challenge test

Allergen Specific IgE binding (%) Specific IgG binding (%)

(M.W) Challenge (+) Challenge (-) P value Challenge (+) Challenge () P value
65 30.8 52.2 NS 92.3 82.6 NS
34 61.5 13.0 <0.05 61.5 78.3 NS
30 23.1 8.7 NS 73.1 56.5 NS
28 42.3 30.4 NS 73.1 78.3 NS
19 3.8 8.7 NS 34.6 43.5 NS
15 96.2 60.9 <0.05 88.5 43.5 <0.05
13 88.5 39.1 <0.05 61.5 8.7 <0.05
12.5 46.2 304 NS 26.9 4.3 <0.05

Table 4. Comparison of D. farinae-specific IgG1 and IgG4 binding to each antigenic component according to the results of D. farinae-bronchial
challenge test

Allergen Specific 1gG1 binding (%) Specific 1gG4 binding (%)

(M.W) Challenge (+) Challenge (-) P value Challenge (+) Challenge (-) P value
65 19.2 13.0 NS 7.7 8.7 NS
34 11.5 8.7 NS 30.8 17.4 NS
30 3.8 8.7 NS 30.8 65.2 <0.05
28 19.2 0 <0.05 34.6 39.1 NS
19 7.7 0 NS 0 17.4 <0.05
15 73.1 30.4 <0.05 88.5 95.7 NS
13 57.7 8.7 <0.05 30.8 8.7 <0.05
12.5 0 0 NS 34.6 21.7 NS

Hom, 19 kDa F-SloME FATL AFsIA 2oy & HHE-S Holal ¥F 5ol IgE FAE 7R YA FEA
AN E 174%04 wg3stel ST FAHoR oA HAAukso] YelyA oe S % gtk &9 F
=2 ZAFS B YrhTable 4). NBAFLAF AN et o8 71#A] F5HeE
Aol N AAHRNA, F IgE, Fo| IgE F WV frelF

| i So] A= Ao RuEy o
Z1BA AT AAAF =70 g Fo] IgEol] &g A
AAAAE7E A $guehat ofyel A AAHe T 48 BEad ¥ 5o] IgG B IgG oyl gk
27 £23 FUA dEEAcw HAS o= v T ¥ gle AHolth 2719 AT st JHAR
T Fa% A F9 ety AWARNE=Y] L= ©7] Bo] IgG4 A7t WA 5 Fof| F7IEH Eof gk}
et A7dz, AR 30~50702] 9 Aol 29248 3ty dElar] WS JASE 71T U
Aol HEHL g 27 RS A A FFIS B AdeA 2 2483 5 9le Aoz dEyct ey W
Q Bxle A3 FYS WA A, BAe) IgE9}t A daye a9t gle AR So| IgGart F7hstal
gabe e AEol FAHUG? FHAN=7)4) AYgA Aol IgA -6 3l 196 A7 444
A% 9EukeS Hols HASAE gz JUAF= Edd d&) =29 A=Z Yehle AZE 284 9
71 49 FY NBARLTAEE APEE 2716k, $7] 9 w3 FUAA=To fF So] g6 FA = 5o IgE
HES i o] FHHS 5 BT aEu yRAI o] YA FAQl olET A HA AT ol g} HlolE T4 2 o]
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Apole] M2 ThE F987
A UERE A0E Busta duk gae g2 A
olo thehbe S0 ghA] uk-o) o]e) @ thobd e Bt AL
JAAE e 4 9o IsGirt AUFAE HEF
ke A& AZHE AF BAANAE G B 164
WSOE WS de 20 A 5ol glolE P =F
F AAWS] Y 28 FE Qoka A9 5+ o
olel% 7Py stel FAANET|o) UAE /AN B
oA AANES dosle dHZA LIS Fohlw, @
A7EA 1 71%50] WA 9UA B 1eG B 1gG ok B
of T3 w2 BHels

B 15 kDa Y A&
b AL HolE TAT ¥

Atk 2 9] 13, 12,5 B 28 kDad} o] Ez}eko] HlwH
< Y AR w2 2 FIE 2o FEAI=T] o
g LE WHEoll A AR Fdo] TasHA 2EFo] BF

HAJt. Ford 590 B1E D. preromyssinus Ao o g
immunoblotting A3}ol] W2 327 gl E 35 o] $kx} IgES}
Agste AL Busdh o] F 9/l v 23, F 95,
56, 32, 30, 26, 25, 16 2 15 kDa7} 238 g =A0]g} &
AL, o] Foll 50% ol’de] Expe} w5 Kl AL 32, 30,
26, 16 & 15 kDa 5 57§¢|H, 1 Fo| A 15 kDa, & Der p
2 7} 88% <] 3} A} Wkl A Q3 gy 2 A0)
2 ST E AolA 7Hg E& IgE A
15 kDa 398 D. farinae® group 2 T Eﬂ EZ*_]OJ Der f 22
FAHE w0, group 1 FLE2A 24 kDa F-91]
Der f 1 24L& doj &3} 1mmunoblottmg Ad Zo
o3 7SI A SRl W F o] YEb blottingol

,d
o
0,
ox
tlo
f
“0,

557 Qe27] ABelA B9 So] 1,6l Ao I
° W3 wHA 94 4tk §Y FUo) =299 o)
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