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Allergen standardization of the whole body extracts
of the Korean house dust mites by in vitro method

Cheol Woo Kim, Jung Won Park, and Chein-Soo Hong

Department of Internal Medicine,
Yonsei University College of Medicine, Seowul, Korea

Background : House dust mites have been known as the most improtant inhalant allergens
in respiratory allergic diseases. By numerous in vivo and in vitro studies, Dermatophagoides
farinae (D. farinae) and Dermatophagoides pteronyssinus (D. pteronyssinus) have been recog-
nized as the most important species among family Pyrogliphidae in Korea. Since environmental
factors may have influences on the pathogenesis of allergic diseases, studies using Korean
house dust mites(HDM) for the immune and biologic reactions of HDM-sensitive allergic dis-
eases are considered as significant.

Materlals and Method : Thus we made in-house two Korean HDM(D. farinae and D.
pteronyssinus) allergenic extracts and preformed the allergen standardization by in vitro meth-
ods and evaluated the reliabilities of the clinical application.

Result : There was 560ug and 680ug of proteins in 1mg of each lyophilized whole body ex-
tracts of D. farinae and D. pteronyssinus. In major allergen quantification using HDM specific
monoclonal antibodies, there were 34.6ug of Der f 1 and 17ug of Der f T allergens in 1mg of
lyophilized D. farinae extract, and 21ug of Der p 1 and 18.6ug of Der p 1 allergens in 1mg of
lyophilized D. pteronyssinus extracts respectively. Evenly distributed many allergenic com-
ponents including major allergens were identified in in-house HDM extracts by SDS-PAGE
and immunoblot analysis. Both D. farinae and D. pteronyssinus were seen as does-dependent

inhibition pattern by ELISA inhibition test. The amounts of allergen for the fifty percent
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inhibtiion were 0.19ug of D. farinae and 0.08ug of D. pteronyssinus.

Conclusion : As there were relatively large amounts of major allergens in in-house made

HDM whole body extracts, we could make a conclusion that they had good allergenic activities.

Thus it is considered as clinically useful and reliable allergenic extracts.

Key words : Dermatophagoides farinae, Dermatophagoides pteronyssinus, allergen, standardization
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& UEF —-20TCAA YERE e 9y
A A%, F4¢24 A%, SDS-PAGE ¥ A
HRAZ 7] SolgMe] 34 ¥ ol &3t
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45%, 90%, 37|z}, 8417, 24A)%%, 48417 4
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1) 28y a3 FHEY
A 2% 23 e} el & Bio-RadAHUSA)
o] protein assay kitE o|&3ld A3}
Z3YUE& FF5 5o 47 Img/mle] &40
2 e ¥ 47 B w22 IJ43geH
71282z 983y ¢Rvl[bovine serum albu-
min(BSA)]& 48 F=2 M A3
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BSA £94& Z2 160ul¥ ¥& F Bi-Rad
Protein Assay reagent& z}z} 40ul® Yol &
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2) Z&qh e =2 (major allergen) A%
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=4 ¢ group T 2N ¥ FAHEA
t}. k=3P anti-Der £ I(6A8). anti-Der p 1
(5H8) ¥ anti-Der 1 (1D8) ©3E ¥ME
0.1M carbonnate buffer (pH 9.6)9} A3so
2 )43l microtiter plates] Z} welld 504
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Yol ALdA 1A17F whgAlA welle] Tz
AsE S AGA AT 4] A3 2P e
85 59 Img/ml F=9] §Yo2 UEF

o2 FEZ 343 well 7 50ul¥ $3loH
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5008) 3]4A171 biotinylated anti-Der 1(4C1),
anti-Der I (7A1) antibody 50ule} 4244
127 weA)7|3 PBS-TZ 33] A#3igch
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& ¥ ¥ A2 3087 vkg-3st PBS-T=2
53] A&sigc}. ABTS #8A[ ABTS(2,2-
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€ citrate butter(pH4.2) 50mld] =ojx H,0,
50ulE EHE 9] 100uld ¥ 3 58 39
2mM NaN,&9 100plo2 wge FeH %
automated microplate reader2 405nMel|A]
F3=E 93

3) Sodium Dodecyl Sulfate-Polyacrylamide

Gel Electrophoresis(SDS-PAGE)
Laemmli*y (Hoefer Scientific Co., San

Fransisco, CA, USA)& o]&3ld FHuAxA=
7] %3] 200ul(img/ml)e} 70ule] sample
buffer(10% SDS 2ml, 2-mercaptoethanol 0.
5ml, glycine 1.5ml, 0.25M Tris chloride 2.
Oml, 0.16% bromophenol blue 1.5mi, Z&/F4
0.5ml) & &¥3te] 183t 100ClA F8E F
A719%5E AW} 15% running geld} 5
% stacking gel® AM3}3 stacking gel&
50VellA 30%-7H running gel& 130VeA 2
Azt Bt A7195E AWt SDS-PAGE
7} BY gele 0.01% Coomassie Brilliant
Blue R-250 8oz @GA% F 10% acetic
acid®} 30% methanolo] E3E fPog 24
A<t BRI F BEEi

4) Immunoblotting

719 %3 gel nitrocellulose paper{Milli-
pore HAHY 304 FO millipore Co.: 0.45um)
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Ho] Uz
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welle] Qeld AHHE B AAAFH @A)
o} AL 50uly ol A2l 1A17E o) wt
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Z38Act A48 AH3] A JHAZ=
7] o] IgE A& HF(RAST class 4)0.8
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AREE g LA Y& H2PHH JA)
A=E ¥, Z4zte] JAUXEr] 23U
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A=E 2L dEE 5 YR (Table 1).
A 72AEN s Flo] 9Ud Yol
7bg Bor g4l P w8 A2 udd
o] 23U AxA FUAN=7] AFAE PBS
of 72A17bE et F&d PR AxIH

2. FHX|FET| MEA =g THNRE B
A
7t 2 g 2 Fge = A
¥ GERE o] 8% standard curve: R?
0.999] A&F F=-FIF= BAE 4 F U
o o] g o]&-3ld Ad HHAA=T] 23
We] ola ke W% AZX D. farinae} D.
pteronyssinus Z4Zt 1mge] 29 560ug
% 680ugo 2 WwA B Yo g9fde =3
B3l AUt
9aE YA E o83l FHY 2FANY F
Al 2A }e FEAZEE D. farinae ZZY
Img% Der f1 34.6ug 2 group I <A
17.0uge] £3=0] dlow D, pteronyssinus
= YE Ax 2% Imge) Der p 1 21.0ug,
group I 4#H2A 18.6ugel TH=] YUt
(Table 2).
1t}. Sodium Dodecyl Sulfate-Polyacrylamide
Gel Electrophoresis(SDS-PAGE)

U 74 dEe gokax 15% run-
ning gel® 5% stacking gel& AM-3ld SDS
-PAGEE Al3d Za A% 14,000004
120,000 daltonAtold] =7 ghujEdlo] 9l
o] ¥E=|ger, F3] FUH2A group I
(25,000 dalton) % group I (14,000 dalton)
dd2dle E3hshs £ 14,000004 30,
000 dalton Ajold] =2 #Eo| 3l&o] AAE
Ark(Fig. 1).

t}. Immunoblotting

Z}zke] FAAZE7)d el Fol Igk 3
£ 3 (RAST class 4) 02 7[A1 Qe #x}
20 2] ¥A L poolZ ¥HEY] A3 3 immuno-
blotting4} E-o] g2} sl b 14,000

Table 2. Amounts of group [(Der f I and Der p 1)
and Group 1 allergen in house dust mite
allergenic extracts

D. farinae D. pteronyssinus

(ug/mg extract) (ug/mg exiract)

Der f1 34.6 (=)
Derpl 0.7 21.0
Group I 17.0 18.6
Der I/Der I 2.04/1 1.13/1

Table 1. Protein amounts and ELISA inhibition of D. farinae extracts according to extraction time

Extract 15min 45min 90min 8hr 24hr 48hr 72hr
Time
Protein® 6.6 6.9 7.2 8.0 7.9 9.0 11.2
amounts
% inhibition 55.7 58.7 58.4 70.2 71.1 83.4 85.1
of ELISA*

* ug/100ul of extract supernatants

+ :ELISA inhibition was done with 10! of extract supernatants.
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dalton %¢] group I <H24e T B3
& Y3 Fo| Igk Ao AYs= B 2
FEgo] #AHUT}. 28] group I € group
I ©3& A& o]&3F immunoblotting4t ¥
z}2}F 14,000 dalton®} group T (Der f I 2
Der p 1) @#l270] 8= oW EA}=F 25,
000 dalton®] group 1 ¢ =Ad)] thsh chuf &
g2 #gHA] Ygkovt ol group 1 ¥ =
Ae] deoll o3l SDS9} Ejsld Fols #A
F9 il wigoz Qe group 1 UHE
Aol AF G2 A efe] Fo] Aje] YEhd
2 & Aoz Alggri(Fig. 2). =& 2149
B2 A& 47 ol8std AR D. farinae
o ¥ mmunobiotting Z27HE A EH fxjeic}
gekit Sof IgE gAE3 s E 5 AU
2 D. farinaed] % immunoblottingdf|A] 3
2 A g Zdg whe-E B2 1549 (Fig. 3,
lane 4-18)% 114 (lane 4-10, lane 13, lane
16-18)ollH F&H =24 group I =R
2 AlgEE 2218k 14,000 dalton o419
A% 288 333l A2 Fo] IgE 34 HY

A 1 5

1 EZ RN -

0 -

Fig. 1. SDS-PAGE of house dust mite allergenic ex-
tracts. Lane 1. marker protein, Lane 2. D.
farinae, Lane 3. D. pteronyssinus

> &

< #FYE F Yo 53] 64 (lane 4-9)

°ﬂ A ¥A5F 14,000 daltonef]lA] 120,000 dal-

ton Alojol @2 ZA3 2L FEFY 4 AU
(Fig. 3). o|5| %t o IgE & Y] P
D. pteronyssinuso| M= B|EA #EE =
1899 A& o]4¥ immunoblottingdlA ¥
2o gy gurs-g MRl 156 (Fig. 4,

Fig. 2. Immunoblot of house dust mite allergenic ex-
tracts probed with: (a) pooled sera from 20
mite-allergic(RAST class 4) patients, (b)
monoclonal antibody to group I allergen, (c)
monoclonal antibody to group I allergen Lane
1, 3, 5:D. farinae, lLane 2, 4, 6. L. pteronys-

Fig. 3. Immunoblot of D. farinae allergenic extracts
probed with a serum of individual patient. Lane
1-3: sera from negative skin test, Lane 4-18:
sera from strong D. farinae allergic patient
(skin test 4+ ), Lane 19-21: sera from skin test
2+ patient.
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lane 4-18)% 114j (lane 4-10, lane 12, 13,
17, 18)ollA group I =AM IgE &
A Y DY Eyo] #EHU oM 69 (lane 4-
A= BAF 14,000 daltondA] 120,000
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] =] T |
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14300 )
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Fig. 4. Inwmmgblot of D. pteronyssinus allergenic ex-
tracis probed with a serum of individual patient.
Lane 1-3: sara from negative skin test, Lane 4-
18: sera fram patient with D pteronyssinus
allergey(+ skin test). Patient of each lane
was same with patient of corresponding
lane in Fig. 3.

Table 3. Inhibition results for D. farinae-ELISA
with various allergenic materials

dalton Ajole] W& A E¥o] #|AHUY
(Fig. 4).

2}. ELISA 2 ELISA 94 Alg

A28 ANARN=7] ASA 2oz #x
o] ERA JHAN=7] Fo| YAE A3
o gAA Ho] A FH9) 7 F& 299
TE % Y INuFE goprr] A3 ¥4
HZEH poolZ ALHE AlB3. 1 E
FEo 28 B5NA welld 2uge] =¥UE
AMg-BR=A0] Aislgen Bol IgE A9 &
AL MR Y&, Eo] IgGy, 1gG: &
IgGs Aol FAA= 108 3)A3 ¥H e,
ag)x Fel IgG, dAH 9 &4 26 4% &
oz ELISAE A8sh= o] & Aoz Y
Epstct. o] e ddge A9E vigto & ELL
SAE A3zt A e o] A& &F
SR (E T A ).

T Axd 23] Sold € A4 A
=& dolruat ELISA JAAEE AAs 2
7 FFo 2P BN L3-oEY JAht

Table 4. Inhibition results for D). pteronyssinus-
ELISA with various allergenic materials

Inhibition Inhibtior % Inhibition Inhibtior %
material amount inhibition material amount inhibition
Cat fur 10.0ug 1.4% Cat fur 10.0ug 6.1%
Deer hair 10.0ug 49% Deer hair 10.0ug 17.7%
Cockroach 10.0ug 1.0% Cockroach 10.0ug 12.7%
D. pteronyssinus 10.0ug 71.9% D. farinae 10.0ug 81.0%
D. farinae 0.02ug 7.1% D. pteronyssinus 0.02ug 20.4%
0.05ug 19.5% 0.05ug 30.2%
0.1 ug 31.9% 0.1 ug 59.7%
0.2 pg 50.8% 0.2 ug 73.0%
0.5 ug 75.6% 0.5 ug 84.9%
1.0 ug 91.4% 1.0 ug 92.3%
2.0 ug 94.4% 2.0 ug 94.4%
5.0 ug 95.3% 5.0 ug 96.1%
10.0ug 96.6% 10.0ug 99.7%
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$& He Y9 Bol4d& |FY 7 UYL
™ D. farinaex 0.19ugdl A D. pteronyssinus
£ 0.08ugillX 50% AJAHE Aoz U
o} B3 31190] €, Al € 2 HE gdaie
2 AAA8E AT 2 D fanee-ELISA 9]
3% ge gz A A=A o
D. pteronyssinus Z3r1d 2]3] 71.8% A=
93 D. pteronyssinus-ELISA 7$d%x D.
farinae ZY 23l 81% JAHE 4273&
Bo F£Fo] ey Alold e mapubgo] U
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(specific allergenicity) = &2 &0} AA=HAT
(Table 3, 4).
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—CW Kim et al. : Allergen standardization of the korean house dust mites: by in vitro method —

Apsie} geliol iz e HAPIAE A2A
Zll @t ge4el gt SUR ARNE verd

S o0 ol2d BAME SEI] Asld

Z} g2 e FEse] BaAdo] AU=
o ZAHo g e FF3 it =T
o] AFE 1 Qlth.

ol#¥t gl = EEsle] WA ¢ EFE3E
= e dEE YU =] dHaA e
BEIE Bol Al gith A= 117] Y
197 71¢e] %5972 D paayssusol] o g
=4 EE3 FEEC) We8le YHE Y F
289 g A4 HAEAR o]4Hr|xE )
9. 3719 FA BESIe} o] AlFH Aol w)
2d 353 dAe 10709 D. pteronys-
sinus FEE| i dv)AF HE AlgE 2
7 ZtZhe] FZEOA AWMAZ =TS HEA,
f-3, o, & 2 239 4] tan &3
ARSHIR E & EE ] AES AN B E
o gEo| 2 4gss ANE HYtn g, =
g xRigy oz 2% 4 3289 Derp |
g 2o ke 0.5ug/mg/midlA 38ug/
mg/ml7}A] theFdt g 2 JTrie] AR
A FE7Ae A Hge] F8A4o] =YL
W F£L FE2E A9 HAo] MP=lojo &
BHG. B AFdA e Aer)e] AMgA], ZH A
Sz270 wE F AAE vad 29 7T
E AR oF ALRE AMAY o & F5)
g 2o 34 9 off AIRE o839 A3
on AFA FE2EU Y& FE B ¢
o e WEsta B Au|A A HARs AP
EATH.

98 D. pteronyssinus] D73 3xpe] ¥
qNA FLH 22 group [ & group T ¢
274 g Bo] IgE FHNE AAF F D
pteronyssinus &2 W-g-A7l A3 IgE ¥t
<o) Aol UehtA] kol U FEENA FY
#2A o]9e] tE g EAL 1G] wn

sitial & o]} o2 FuH A 3P| A
=71 ¢ 24 E JepdT. 8719 D. pte-
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