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Measurement of specific IgE to abalone(Haliotis discus hannai) and
identification of IgE binding components
Jeong-Hee Choil, Sung-Ho Yoonl, Yu-Jin Suhl, Chang-Hee Suhl, Dong-Ho Nahml,
Yoon-Keun Kim®, Kyung-Up Min® and Hae-Sim Park’
IDepartment of Allergy and Rheumatology, Ajou University School of Medicine, Suwon,

2Departmenz‘ of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea

Background : Abalone, which is a member of the shellfish family, can often induce severe
allergic reactions in sensitized individuals, but there have been only a few studies on its aller-
genic components. A recent study has identified two major allergens with molecular weights of
38 and 49 kDa in South African abalone.

Objectives : The aim of this study is to evaluate skin test prevalence and IgE sensitization
to northern disk abalone (Haliotis discus hannai) which is one of the major abalones in this
country, and to identify its allergenic components.

Methods : Skin prick tests were performed with 62 home-made extracts of domestic foods
including abalone, turban shell, triton shell, shrimp etc. in 1,738 patients with various allergic
diseases. Serum specific IgE antibodies to abalone were determined by ELISA in 81 positive
responders on skin prick tests to abalone extract and 40 non-atopic healthy controls. ELISA
inhibition tests were performed to evaluate cross—allergenecity between abalone and other sea
foods(turban shell, triton shell, shrimp and house dust mite). Allergenic components of Haliotis
discus hannai were identified by SDS-PAGE and IgE-immunoblot analysis.

Results : The positive response rate(A/H ratio>2+) to abalone on skin prick test was 4.7%
in patients with various allergic diseases. Serum spcecific IgE to abalone was detected in 23
(345%) of 67 patients. Serum specific IgE levels to abalone tended to increase according to
skin test reactivity without statistical significance(p>0.05). ELISA inhibition tests showed signi-
ficant dose-dependent inhibitions with addition of turban shell, triton shell and shrimp extracts.
IgE immunoblot analysis showed ten allergenic components (33, 37, 40, 60, 63, 71, 76, &6, 92,
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111 kDa), of which seven allergens(40, 60, 63, 71, 76, 86, 92 kd) were bound to IgE in more
than 50% of the sera tested.
Conclusion : The sensitization rate to abalone was 4.7% in allergy patients. Serum specific

IgE to abalone was detected by ELISA, and 7 major allergens within abalone were identified.
Further studies will be needed to elucidate their clinical significances. (J Asthma Allergy Clin
Immunol 23: 349-57, 2003)

Key word : abalone, specific IgE, IgE binding component, cross-reactivity
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Table 1. Classification of mollusca and arthropoda

Al, olg°| F2 AAske AE(Haliotis mi-
dae)s o83t F 7kA F& L2738
kDa, 49 kDa)g 7rdstglen], #Z Chu
& HAE(Haliotis diversicolor)?] F&
27419 tropomyosin® EAE IAAE
-Zgas Ak (Reverse transcrip-

==

tase—polymerase chain reaction)2 S
gatgth FME 4 50 Il F=
AAEE sk Tk, A, Zo7INeY &
d2As 7383 AFRuF S B OA$ o]
9]¢ ofsfF g2l tig A7 Eie I
o} oldl AAES T3 FHlE7] dgo] 3l
o] &H27] Y& )

2, FdA FE AFHste FAE(Haliotis
discus  hannai)©-2 Z¥U(crude extra-
cts)S AXdt o5 o]&3 IRTEAAFES

Phylum Class Common name Genus/Species
Mollusca Gastropoda(EZ7) Abalone(ZH), Turban shell(4:}), Haliotis discus hannai(G+3%),
(AR EER) Triton shell(ZWo], 31%) Batillus cornutus(4=2}),

Monoplex australasiae(58iL%)
Bivalvia/Pelecypoda Oyster(&), Mussel(Z-3}),

Arthropoda

(AASEE)

57
Cephalopoda(FZ&7})

Crustacea(ZF2H74)

Arachnida(F87})

Insecta(£%7%)

Clam(tH&=70), Scallop(7}2]H])
Squid(23°1), Octopus(F°)

Shrimp(A}-%-), Crab(A)), Metapenaeus joyneri(Z3&})
Lobster(7}41)
Mite(F=7]3¢), Spider(An]) Dermatophagoides

Grasshopper(¥571),

pteronyssinus(fF3 FAHAXE=7])

Cocroach(¥}9]), Fruitfly(Z3}2])
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1. CHAEHR}

20019 195E 129704 gedk gy 27
Aoz ofFusiyd L =r]-FrlEl=ug
e s RS 1,738 #AEONA 51E9
&9 A(Allergopharma, Germany)® =
ol 2 AdFse 2AEE 3 A% 62
9 Yoz ARIAAE S A FFFHATHA
St gAY ey 2 JAAdAT
& AR). AEEAAEG A/H HIZE 2+ o)
ol ALE k4 Wgoz 7FIYch Ut

AL (Haliotis discus hannai)d 3k )
A oA o w-e-S Bel 67953
2T 38yl mgasrfor FHE %3
doll tist A Eo] IgE FAXE Sk

FRE gk JRGAAIF A G
B 3= 81HA7%)0l19eH, Hivole
36.2£13241%3,  FAE 43%(63%) ATk

AREEAAEd A/H HI7F 2+ A9 699
(4.0%), 3+ o]l ZAfe 12%
(Table 2). & Z2E 81789 A=
AN OE 2AE 239 9 FJUARET)9 7=
S BW S 51%(63.0%), A 239
(284%), 91T 22%(272%), 1T
14%8(17.3%), =8 7TH@86%), H4 A9

ARXE7] 569(69%), otz FHAR A7)
63 (78%) A tH Table 3).

2. 2A2 Zao| Xz
S AARE SAE G TYstel
WA Aol SAWAR F, FFE (buffer-

% oA o]9]Y] LHAET Al
Y3l FE8HE 3 MM filter paperel] ZA
2+ & cellophane tubed] FE=EIS 4
2 5 buffered salineolA 24A17F F243149
ot FXo] EUYH cellophane tubeE air
drying % vacuum drying 3t 1/10S
2 F=3ln bottle top filtert} syringe
filter& AHE-3iA FdA g & T A
A(Sigma Co., St. Louis, MO)¥} %3}

Table 3. Positive rates to other home-made food
allergens on skin prick test in 81 sensitized pa—

teints to H. discus hannai

Number %
Shrimp 51 63.0
Turban shell 23 284
Triton shell 22 212
Mackerel 14 17.3
Dried yellow corvina 7 8.6
D. pteronyssinus 56 69.1
D. farine 63 7

Table 2. Skin reactivity to Haliotis discus hannai and serum specific IgE in 1,738 pateints with various

allergic diseases.

Non-atopic Skin reactivity to abalone (A/H ratio)
controls 3+ 4+ Total
Positive reactor(%) 69(3.97) 11(0.63) 1(0.06) 81(4.66)
Specific IgE sensitization(%6) 1/38(2.6) 19/55(34.5) 4/11(36.3) 0/1(0.0) 23/67(34.3)
Specific IgE(A.U.) 0.9+0.6 29.5+91.4 51.9+86.4 0.8

A.U. : Arbitrary unit
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of SReAA ol AHESATH Y FE A
5-1059.8 pb/me). TS, sAAZX AZ x23F
& W9gary, SDS-PAGE ¥ IgE-im-
munoblote] AMEEIETE TR SAE 239
= 99} 2o wHoz AzHAHIY F&:
=399 mg/m, AH-1042.3 wl/ml, FEI
5-780.0 14/ mb).

= Yeo= } ’6‘}%1‘:} IOug/mfa s g4
S  96-well microplate(Corning, NY)ol
ZF welld 100 pb A Fa 4ToA 124]710]
AR & ol 0.05% Tween209‘ 3
gt QakstEgoloz 33 AF sttt HI5 ]
A A4S WA 98 10% FBS- PBS(fetal
bovine serum-phosphate buffered sa-
line)E 7t welld 350 pt & o] 1AZF A&
AZRT 33 AAHS g2 EHS welld 50
wl A go] Aol A 2417F A-EAIFTE BA] 3
3] AlH
man IgE &A(Vector Lab, Burlingame,
CA, 1:1000 v/v)E welld 100 po A 4
I IAZE ZEAIZL F 33] AFHEAT A7)l
streptavidine—peroxidase(Sigma Co, St.
Louis, MI, 1:1000 v/v)& welld 100 sl
A Fojste] 3027 AEAIZIF 33 Al GG
o WAA(TMB: 3 3 5 b5'-tetraethyl-
benzidine one tablet, phosphate citrate
buffer 10 mé, 30% Hy0: 2 pl)E wellF
100 ¢ 4 93 Aeolq 1587 MAF N
HSO 2 HAS FAA )AL plate readers
o1g8te] 450 mold FHEE SH3T. o
W &4 HaTe) BiEEe) e EFAR
AE Bse] cut-offAE AEFel, I o)
A9E P4 wsow FAYY So] IgE
FAAE nG7ke] GANE Y BAE
; bl 299 3=

< biotin labelled goat anti-hu-

A 2]+
J

1

AR 54

O

A poolE

pud

2 EFIAE UE 3 7 A A" &
F=E arbitrary unit(A.U)Z 23 U
ER Atk

4, HASAAMAIH
AL o] AshA wregk 31 8
pool# SAAZE 1, 5 10, 50, 100 xg/mLe
22 Batillus  cornutus),

plex  australasiae),

FAILF(Mono-
Z3H Metapenaeus
HAARRA =7 (Dermatopha-
goides pteronyssinus) FYS 4ToA 12
1\]7]-0]/\1- A7) & _ﬁ o]g 10 ﬂg/mﬂ o
ZAAE o] HZFE microplated] wellF

joyneri), 49

sampled] S4%)/HZzTe &%

5. SDS- AGEQP IgE-immunoblot

Hgaayo] og EF So] IgE FAA &
A 27}% RS 8¥e teRE sk
B 392 sample buffer(0.5 M Tris,
pH 6.8, glycerol, 10% SDS, 0.5% bro-
mophenol blue, 25% B-mercaptoetha—
noDell 4jo} 5% & 7FEsATh EAAMA
to 250 kDa, Invitrogen, San Diego, CA)
9} 248 9L Bio-Red Mini Protein II
cell& o] g3l ThHE 12% SDS-PAGE Ao
Hol 125V, 90% &<t A7) FFstirh A
A3 G Coomasie Brilliant blue
R-250% ARESIGATE ol9h o] SDS-PAGE
£ 3% & PVDF membrane(Millipore Co.,
Bedford, MA)9l 200 mAZ 10587t o
AlZ . Immunoblotoll A HISo]% ZAFS W
A&7l Y3ty 429 PVDF membrane
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5% BSA-TBST(Tween20 Tris buffered
saline) £ o]&3dt] 1AZHER HEstdaL o]

T 3z 9 2o 3oz 15475 4T
oA ZE&AZT o]lF IxTBSTE 2083t 3
WA AMZ5tal alkaline phosphatase con-
jugated goat anti-human IgE 3A)(Sig-
ma Co., St. Louis, MO)E 3% BSA-
TBSTE ©o]&3te] 1:1000 v/vez 34lste
FEoA 1A AEAIZ . o]F TBSTE Al
2% 7}7Z+e] membranes BCIP/NBT al-
kaline phosphatase substrate(Sigma
Co., St. Louis, MO) &9 €& % ol
7F v w7bA] REEAIZ

6. S 24
A7 A TAEH FA4E SPSS for

Windows v10.02.2 3} p kel 0.05
Heel AS BAHSE fo3t Aoz 7Hs)
Atk A U2 Atele B g

g3y EBo| IgE AAY HluE student’s

t-testZ EASAL, FAF Wi ik
To }E Eo| [gE &A% HlwE ANOVA
p<0.01
T 1 P>0.05
5007 I.
57‘ 4007 .
< 3007 = °
@ 200 ]
2 1004
L; 50 ’ -
2 40 .
"';_':'1 20
£ 201
'g 10
&, 3 ﬁ § e 2.7AU.
Controls
(n=38) (n= .u] 1u [ l}

AJH ratio

Fig. 1. Specific IgE bindings to Haliotis discus
hannai by ELISA according to skin reactivity to
Haliotis discus hannai. Horizontal line indicates
positive cut—off value, which was derived from
mean + 3xS.D. absorbance values of controls.

testZ XA ] HoAH 9 5o
IgE FAX9 HAge [Hog2me 3F
A=A 2 YeR At
2 I
1. &x=0] chst 83 50| IgE gAQl &
S|

FHE gt gREukE e wWE 5o] IgE
gA|xe FAAES 2+9 ¢ 199(315%),
3¢9l A% 47(36.3%), 4+ ol A=
1gol=d A HTable 2, Fig. 1).
717ko] 5ol IgE IAX Hogke 2+ A

9 29554944 AU, 3+ A$ 549+
864 AURTE thxTol waiA IRdaiA
ol A kA WSS HOl FAENA FEH
5o] IgE A Hzko] =RAHp<0.05).
RS W So] IgE FAXe Bk
AR BAZH FoAe

[e) [2re]
AATHpP>0.05)
—+— Abalone
—=— Turban shell
—— Shrimp
*— Triton shell

—*—House dust mite

1007
__:f—_ —:t:__:i

s /;/ _—t = ff— —
£ 80 . T s
¢ 80 ‘{ ;,,
= 60 A .
= i 8 g
c / ¥ o
T 407 Pa p
8 207 }/ , 4 ,// e o

e il

0 1 3 10 b0 100

inhibitors added(ug/mil)

Fig. 2. Percent inhibition of IgE-ELISA with ad-
dition of abalone, turban shell, triton shell using
sera pool from patients sensitized to H. discus
hannai. ELISA inhibition tests showed significant
dose—-dependent inhibitions with additions of tur-—
ban shell, triton shell and shrimp extracts.
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710 A% 5\_11} 3, $91% Boe Axrt
okstt Hd) 50% HEo A WS HATh

3. SDS-PAGE %! IgE-immunoblot
IgE-immunoblot A3 Eo] IgE &9}
gk 10709 gl EAe] BEEUATKES,
37, 40, 60, 63, 71, 76, 86, 92, 111
kDa). o] FollA e g2 50% o©
el Batol A BEEATH40kDa  <100%>,
60kDa <100%>, 63kDa <88%>, 71kDa
<b0%>, T6kDa <88%>, 86kDa <88%>,
92kDa <100%6>).

Fig. 3. IgE-immunoblot analysis of Haliotis discus
hannai extracts in sera from sensitized patients
(1-8), non—atopic controls(C1-2) and buffer cont-
rol(B). M: standard marker.
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