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Identification of IgE binding components of Tetranychus urticae (TU):
species-specific and cross-reacting allergens with house dust mite (HDM)

Soo-Keol Lee”, Young-Koo Jee”, Yoon-Keun Kim®, Jung-Hee Suh”,
Myung-Hyun Lee” and Hae-Sim Park”

Department of Allergy and Clinical Immunology, Ajou University”, School of Medicine,
Dankook University”, Seoul National University’, Cheju University®, Korea

Background : The Tetranychus urticae (TU) is commonly found on fruit trees and green
house flowers. A recent investigation demonstrated that the sensitization rate to TU was as high
as that of HDM in respiratory allergy patients in middle part of South Korea.

Material and methods - To identify IgE binding components within TU, sera from 8 TU-sen-
sitive asthmatic patients and sera from unexposed controls showing negative response to TU on
skin prick test were enrolled. SDS-PAGE and immunoblot analysis were applied. To evaluate
cross-allergenicity with house dust mite (HDM) two kinds of serum pool were used: one (A)
showing isolated positive response to TU and the other (B) showing positive responses to both
TU and HDM. ELISA inhibition tests using sera A and B were were used.

Results : TU-ELISA inhibition test using serum pool A showed significant inhibition with TU
and CRM and minimal inhibition with HDM, while ELISA inhibition test using serum pool B
showed significant inhibition with addition of TU and CRM and partial inhibition with HDM,
Immunoblot analysis using individual sera showed six IgE binding components {75, 56, 41, 37, 28,
14 kDa) and three (75, 41, 14 kDa) were bound to IgE in more than 50% of sera tested.

Conclusions . Six IgE binding components were identified within TU and three (75, 41, 14
kDa) could be considered major allergens. Extensive cross-allergenicity was noted between TU
and CRM TU-derived extracts contain TU-specific addition to common sharing allergens with
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HDM, Further investigations will be needed to identify species-specific, or common allergenic
components within TU, (J Asthma Allergy Clin Immunol 20: 879-86, 2000)

Key words : Tetranychus urticae, house dust mite, allergenic cross-reactivity

N B

H Fyelle JARAK=7] (D, farinae,
D. pteronyssinus )% 2ol $h&(Acari
order)ol] £3h= F 71X FH &, £ &
ol (818: Panonychus citri, 9% citrus
red mite)s} Hutolgol (&4: Tetranychus
urticae, 9% two spotted mite)ol ¢l8 3
71 ge27] Fghe) waje] RuH e}ty

olF Hutolgoliy o TR/ e 2
EAE 7o R 2GR F¢] BuE
U2 Feglel]l FAlehe FHECA WA
H Ao e Aol Fulell s 19999
ol FARRE w571 obd e S
FAHE dulolA Huto]g-ofel] ojgt 4] 3
A7t HauERa?, olo} v #glo] g FH
ARl AFsH= it HBA sRIME 23
Aagle] L ARES Bow ¥ K3
24 ozl o ddEd Fo
AAA L Yo E3 & 57 o MRy 7=
& ZAPIME JUARerinc 3 B 7
2AES Bt weka] dutolgof def 2l
of digt AAHA A5 L oA <t wise} A
A3l 87 dovt, obF] ofd oig =
T FE5F AHolr}

ol AARFEL FHT FuollA F2 dejA
o= WFEE Futolgole] 2 w2 A
wol-gofjel] zHakel 71ER AL BAEe] S
o|-g&te] sl AR FEofjele]
WA fhel]l disiA 2Alslod )

Che 2 e
1. o ER
Aol gl FEBE ol8F RPN

S| 2RI th3k 3] W] (A/H D& VR

A& W 2+9] oo} YA WhEE Hol: #x
89e tYOE st olE T 4% e At
ol 3ol Fo] 7IEREAHE AlAsiAT, H7)ol
A g e BT dlzTe Hulo] o) 5
29% o] 8% ARGAANIY T4 WS Bol
= A4 82 3088 g s

2.9 9

1) Hualol&of F&59] A2

FUHEA Al padA FEe Hulo)
SolE AL ZIF, modified Coca &9
(1: 5 w/v)i} EF3t 24717 9 4Tl
F&3tn ARG NHTE QAEYFE dojW A
Fdg Ha38lo] 4TolA phosphate buffered
saline (PBS)& 48A17Fr FAAI7TE Nal-
gen syringe filter (Rochester, New York,
NY, USA) 2 A##AEE A F e 49
S 7IEREA g AFEI ., HRERAES
A= B glycerin (Sigma Co., St.
Louis, MO, USA)€ #H7Ftl. Bio-Rad
protein assay (Bio-Rad Lab., Richmond.
CA, USA)E |83 Bradford¥® o2 &
A% ol & 2,795 pg/mielic).

2) At} gl FEES o4 HFUAAY
2 & o] =g

Hbolgof F2dst Y dzdez 0.1%
slEllE, 24 txdezs Ay HdsE
ARESISiTh B Al 158F WS B3t
sixler, 1 dvke s2eplel digh e )
2 Yehdie] 2+ ol 498 oz st
Ack. ol gl FEHE 0] Bol 7=
HAE L AAbgo] Bugh By Yo wEkA A3
ST B8 FEE 2443t ol Fudt
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% WA 4F F719E 71 646 B571(Devi-
lbiss Co., Somerset, PA, USA)E A|2d
4 1.0 mE HNEEFFeE FYA o 10
3o #7158 &4l ol VAR A
I, g9 B9E AFERHE Hil 1FEE x
EFA7)3 &5 108 o 12 3713 (FEVY)
3 HdF1Er1%E (MMFR) & X338k &4
% A 1AzF B¢He 108w 33, o1 & 30%
vt} 18], a8z 1 F= TARWIRE oAzt
spirometer (Multispiro, Irvine, CA, USA)
2 H7)sAAE AT FYUS 1413 ol

of 7l#A] FEugo] Uehe W £7) v

olo
oft
I
)
=
PN
>
prish
-g.
=3
oo
9,

i
el
i
Bul
s

A Auto]Zofjoll tidt o] IgE A &
A& 93 Adaaye Adsiact. o 49
of o&) e FH FEE AHTFE 96-well
assay plate (Corning, New York, NY, USA)
g olgsle 7z} ofAle] FE9E Carbonate
buffer (pH 9.6)°ll = 2} well Z 100 £14
Eojsled 4ToA 24417 2HE-A12%F ol& PB
ST (phosphate buffered saline and 0.1%
Tween 20)2 o83l 338 M&3}ta, 3% BSA-
PBST (bovine serum albumin-Tween pho-
sphate buffered saline)& well@ 350 1%
Yol 1AIZF 8AZT) 7o Fxpe] HAY
27l 3L 3% BSA-PBSTE 1:5 v/ve
2 43 welld 50 pl¥ gol 42eA 34]
v ZgA1Zct Biotin-labelled goat anti-
human IgE #A] (Sigma Co., St. Louis,
MO, USA) 1: 500 v/v 44L& wellF 50 pl
A g 147k 308 2HAIZE 33 AR et
o7 1:1000 v/v o2& 814A)7] streptavidine-
peroxidase (Sigma Co.. St. Louis, MO,

USA)E wellF 50 x4 Foidle] 3087 28
Ak A4 (TMB:3 3" 5 5'-tetraethyl-
benzidine one tablet, phosphate citrate
buffer 10ml, 30% H:0. 2 #D)& welld 75
pIA B oA 1087 4% 3 H,
SO,E wg FA|A]7]1 microplate spec-
trophotometer& ©]-€3 450 nmolX %
T8 23t T HaEgxel 269
EFHARE et Sof ahAlo] g g vt
€9 cut-offxI& AH&Estd (0.12), 2 ol
A4E G g oE S

4) HAFZLAAANY

T ] FF9 £HEAE ol8sdEd, 8
e IR Aatolgofert g whg
& BHolt #x} 3o EFFAHASY thE hie=
Hutolgofjo} YARAAEY] BFol Y vhe-S
Holx 8z} 59 ERIABE ol&stdct. 15
v/vE EMAIZ T ] EF 839, qAAR
A1, 10, 100, 1000 pxg/mle} &80 (Pano-
nychus urticae), JHANE?| (D. pteron-
yssinus), oilseed rape. 833= (Hop Ja-
panese) S 4CollA 24417 24z} BEGA|Z1F o]
2 3slo] kel ELISA plated] 1 welld
100 ¥ YW1 7] 713 FYs Hos |
Aa e AlFEda, dRreR A il
SUF gl PBSE ol AdF A A=
(%)e the3t go] ARkketdnt. (dx2e &%
-AA7 £3E sampled FFE)/HZT
o FHE, 9719 100€ ¥ ghs dARER
g ejsiict.

5) SDS-PAGE$} immunoblotting

Hulo] 2ol AL welld 10 pg, 12 plE
3 119 sample buffer [0.5M tris-HCl, pH
6.8, 1.0 ml, glycerol 1.6 ml, 10% w/v SDS
1.6 ml, A-mercaptoethanol 0.4 ml, 0.5%

PR =

(w/v), bromophenol blue 0.4 mil,
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3.0 ml] o 4o} #+= Bl 387 7HEsidn
10u£9] standard marker (4-250 kDa)
(Novex, San Diego. CA. USA)¢} 3 &M
£ mini-protein Ielectrophoresis cell (Bio
-Rad Lab.. Hercules, CA, USA)E o83}
7HE tris—glycine gradient gel (12% acry-
lamide)oll Bo} 125 V, 30 mAE 1A17+ 208
A719%S sk Geld A 4L colloi-
dal blue (Norvex. San Diego, CA, USA)&
ARgslTh, Aol 1241 GAF FRTE
ol &3le], 24A17F BN L AFTh olF 12
AZE g2l ARAAT Immunoblottiong
& 9 E AHr|gEel ¥ gel& colloidal
blue® |83 AM4AHE AXA ¥, nitro-
cellulose membrane (Bio-Rad Lab., Her-
cules, CA, USA)# 37 transfer buffer
(Tris 3.0 gm, Glycine 14.5 gm, methanol
100 ml, FF 1000 mDell 1087 %
Electroblotting Bio~RadA8] Mini trans-
blot electrophoretic transfer cellg ©]-83}
o 30 V, 200 mAE 2A17F &< Al&F blot-
ting® nitrocellulose membrane& 5% BSA

Table 1. Clinical features of the study subjects.

A7~

-TBSTE ol83l9 2A1ZF A3, olF 5%
BSA-TBSTZ 1:5 v/veE BAAI7 §4 2
Uzge] @Ho2 12A17088 A2 HhgA]
Zt}. Biotin-labelled goat anti-human IgE
4 (Sigma Co., St. Louis, MO, USA)E
1:500 v/voE SAAA AR o] 83+
v 2dlA 121 3088t AEAAY ol F
streptavidine alkaline phosphatase (Sig-
ma Co., St. Louis, MO, USA)E 1: 1,000
v/v 02 3IMAIA, 308 ZEAUNF 66 ulo
NBT (nitrobluetetrazolium)$} 33 1<} BCIP
(5-bromo-4-chloro-3-indolyl phosphate),
(Sigma co., St. Louis, MO, USA)E subst-
rate€% (100 mM NaCl, 100 mM Tris pH
9.5, 5mM MgCl)ol 41-2% whefujz} g of
712 BhgAIZ.
g4 o

1. ChaEXES] ad B2 (Table 1)

BAEL gt 2F) FARIAeH, HE
Al Al AR iitE @A Y F
42 599X 8¥7l, 53] AFH e F
ol Attt HEGAA G AT oA} 89

Patient Age/Sex I\?ftzﬁ. Du(r;laxr'L)ion T(itg}nlﬂgE Sp. IgE* BPT** %%ri_r;a_;ti:/r% Occupation
L) 9M 134 20 651 0.36 E 2+ 2+ 3+ Student

CY 60/M  ND 8 »1000 0.36 ND 2+ 3+ 3+ Farmer

SD /M 188 1 21000 0.31 3+ 3+ 3+ Office man

KI 55/M 25 30 530 0.28 2+ 2+ 2+ Construction worker
MD 1I"/M L5 5 799 0.26 0 0 3+ Chicken breeder
SY "M 947 2 510 0.26 ND 5+ 5+ 3+ Student

KK 36/M ND 10 516 0.17 ND 0 0 3+ Taxi driver

LH 51/M ND 3 21000 0.15 ND 0 0 2+ Industry worker

Skin reactivity was presented as allergen to histamine ratio

DF: D. farinae, DP: D. pteronyssinus, TU: Tetranychus urticae

*: Specific IgE to TU. expressed as absorbance value

**: Specific bronchoprovocation test with TU extract, E-early, D-dual, ND-not done

- 882 -



—SK Lee et al. : Identification of IgE binding components of Tetranychus urticae(TU) ~

Z 69l 3+9 ¥4 ¥E HAT, 29e
2+9] FIE BT Aol gt 4
BH3-E Hole A9 3ol Huolgohst
AN EY] B0 ¢4 ¥he-g Hole B+
59olUrt. BHRELFAME t2T HlE 2lr]
A S FVEE AFY 7 AN

2. HoE4 AMAIE

ABA (dolgelolltt ¥ ¥HEE Hole
Ao EREH) A Aol 2 Folz
AMAAS] GFeEH R AAEHE FIe &

100
80
——TU
i 60 1 ~o—PC
—a—DP
E 40 1 ~v—0OR
—e-Hop J
20 - /
ol * —*
0 0.4 1 10 100
Inhibitor added (g/ml)

Fig. 1. Percent inhibition of specific IgE bin-
dings to Tetranychus urticae (TU) with serial
addition of TU, Fanonychus citri (PC), D. pte-
ronyssinus (DP), Oilseed rape (OR) and Hop
Japanese (Hop J) extracts using pooled sera
from three patients who showed only positive

response to TU.

100 4
80 1 —o—TU
—o— PC
6o —a— PP
‘H —e—OR
/ —e—Hop J
20 4

P

o 0.1 1 10 100
inhibitor added (ug/mi)
Fig. 2. Percent inhibition of specific IgE bin-
dings to Tetranychus urticae (TU) with serial
addition of TU, Panonychus citri (PC), D. pte-
ronyssinus (DP), Oilseed rpae (OR) and Hop
Japanese (Hop J) extracts using pooled sera
from four patients who showed positive response

to both TU and DP.

A F o, Vet & g, & JuAR
=7), 849 F 3HE(Hop Japanese), oilseed
raped] &3 GA| 92 nulEct (Fig. 1).

BEA (Fulo)golie} AWRA=T] Bl &
A S Bole #xte] TFFH) A Htol&
gt Fgof FEMozm AMXA], Lo v
Al oA uke-g #AF AT, JUARE
719] A9 oF 38%7HA SFoEH AA whg
S JepidEh 8 axEd e Qe Ao
AaEE BNEE s (Hop Japanese) ¥
oilseed rapeol €3 A ¥k32 wiw|slgch
(Fig. 2).

3. SDS-PAGES®} IgE-immunoblotting

Fig. 3& 48 83 A28 ARE im-
munoblotting Az}ejct. o4l 7o) ute]gof
Eo] [gE9} d¥sh= a¥n(75, 56, 41, 37,
28, 14 kDa)7} #&HUC. olgF AI7N(T5,
41, 14 kDa)& W’ #Ate] vk o iolA
5 QUUKFig. 4).

MW M 123456 78CB
(kpa)] '
250—=}

Fig. 3. IgE immunoblotting of Tetranychus urt-
icae extract in patients (1-8), control sera (C),
and buffer (B)., M: marker protein
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Percentage of reactive sera

Fig. 4. Percentage of sera from Tetranychus
urticae-allergic individuals showing specific IgE
binding to the different proteins of Tetranychus
urticae.
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ofol] oJgt XA FoiFe FHFTOID ALFEol
(84 Panonychus ulmi)®] A%t 44 =)
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3 Ho) 274 34 Fol AH= I gk,

Hutolgollol] of3i A + U= L 27
Aghe AP, vFg=d, F=er] Sold,
A= 72 2YA dulEr)e dler ¢
A e gepu #H A 50 Bl o
s, He NG 3F7] dEEr] @apsed o]
A gutolgolje} 7HAHEL 29.6%2 E3F £
NYAEF D. farinae (37.7%) THgo 2 &
EAES B3, GAAQl gEo] AlY &g
20th (47.9%). 30th (39.8 %)M 7P =&
HREL Kol How waHr) w3 & 7
o] Waref oFHH, AMEA YA e] Huko]g-o¢]

R YA she] ARAY A7

gL udEAby 38.1%E FAHERFE7)
(D. farinae: 27.6%, D. pteronyssinus :25.
7%), &-&°l (Panonychus citri) 20.9 % B

T RES VeI FHet Ao v
Hutolgole] MAX7E E F v H5Y ol
He e T2 di=AelA 2388 1 4AE
ol tf ¥4 #ld AL, Hulo|gof7} Trs] A
whol-gofje] AR T FARAAAN 7=
ARG deElEr] e AAA 24 AT =
gt EA7E opEl, YuRIEdAE F8% §
3 FdogAe L& Uehlle 3es B F
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o 2 Agol gt dj#o] ZhEojol & Ao
2 Azbed,
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o2 WK ZoE dejA JJem, B AT
oA} Hulo]gol FEAEL o] &7 FFAAAF
Aok WS By WHYERAHAPE Hulol
Soll o] IgEdAY HE 2 AQEAAANE
& Z3led [gEFAS Bolde AFS dde
Hutolgolol ojgt Mol [gE w7l 71HYE
golshs AHolgtn AZtErh =3 immuno-
blotting AN E #2F FAuje] Fo| IgE
Aot A 25 A Jie] gy (75,56,
41, 37, 28, 14 kDa)& #% =+ &, o]
oA O #x1e] vbe olidol M Ajtshks +
LA EAL 75, 41, 14 kDag] A7HAIYE 8
AE 5 Uit 19] whe e Hutolgoff hullE
5 ARGRAEY A/H HI7} 2+o]dtem
Y WHeE 1o, 5ol IgE A= AEY
A 11, 1gG4 A7 71 3418 Barsta,
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ZAsh= 29 4E RAST JAAES 53
X g %P8 Reunala %€ vjddle &5
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