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Identification of the Major Allergen in the Shrimp (Metapenaeus Joyneri): Effects of Heating and Digestive

Enzymes

Sung-Ho Yoonl, Hyun-Ah Kiml, Hyun-Mi Kiml, Jeong-Hee Choil, Chang-Hee Suhl, Dong-Ho Nahml, Yoon-Keun Kimz,

Kyung-Up Min® and Hae-Sim Park'

'Department of Allergy and Rheumatology, Ajou University School of Medicine, Suwon, Korea, Department of Internal Medicine, College of

Medicine, Seoul National University, Seoul, Korea

Background: Shrimp is one of the major causative food
allergens in this country. We reported IgE-prevalence and
its IgE binding components of the home made shrimp (M.
joyneri) extracts in allergy patients in this country. The
Property of food allergens can be changed by heat or
digestion enzymes. We observed the changes of IgE binding
components of Metapenaeus joyneri with exposure to heat-
ing and digestive enzymes in ex vivo system.

Method: IgE immunoblot was applied to analyze the
changes of IgE binding components within the fresh and
boiled shrimps in sera from five patients with allergy
showing strong positive reactions (A/H >2+) to the skin
prick test and high serum specific IgE (=100 A.U) to the
shrimp. To evaluate heating and enzyme effects, heating,
SGF (gastric fluid, simulated) and SIF (intestinal fluid,
simulated) were treated for 10, 30 and 90 minutes and
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SDS-PAGE and IgE-immunoblot were repeated. To identify
the major allergens, 2-D electrophoresis and IgE-immunoblot
were followed by amino acid sequence analysis using
MALDI-TOF and FASTF program.

Result: The 45 kDa band was resistant to heating in three
of five patients. In the fresh shrimp, 36~45 kDa bands

remained after SGF treatment, while minimal changes were
noted after SIF treatment. The 2D-immunoblot of 45 kDa

demonstrated two spots (pI 5.1, 4.75), and one (pI 5.1) was
identified as an arginine kinase having 100% homology with
European lobster by amino acid analysis.

Conclusion: The major allergen of M. joyneri was identified
as an arginine kinase which was resistant to heating and
digestion enzymes. (Korean J Asthma, Allergy Clin
Immunol 2004;24:211-216)
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Fig. 1. Effect of boiling on shrimp allergenicity analyzed by 10%
SDS-PAGE (A), and IgE binding components (B). M = marker; lane
1~3 = symptomatic subjects; lane 4~5 = asymptomatic subjects;
lane 6 = negative control; lane 7 = buffer control; F = fresh shrimp
extracts; H = heated shrimp extracts.
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Fig. 2. Effect of gastric (SGF) and intestinal fluid (SIF) treatment
on SDS-PAGE (A) and IgE binding components (B) of the fresh
shrimp extracts. M = marker; F = fresh shrimp extracts; G1 (10 min),
G2 (30 min) and G3 (90 min) of SGF treatment, 11 (10 min), 12 (30
min) of SIF treatment, SGF and SIF treatment (Gl). pH of SGF =
1.2 pH of SIF = 7.5. Arrow indicates the major allergen, 45 kDa.
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Fig. 3. Effect of gastric (SGF) and intestinal fluid (SIF) treatment
on SDS-PAGE (A) and IgE binding components (B) of boiled
shrimp extracts. M = marker, H = boiled shrimp extract G1 (10 min);
G2 (30 min) and G3 (90 min) of SGF treatment, |1 (4 hr), 12 (16
hr) of SIF treatment. SGF and SIF treatment (GI). Arrow indicates
major allergen of 45 kDa.
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Fig. 4. Two dimemsional PAGE (A) and IgE binding components
(B) using pooled sera of five patients with serum high specific IgE.
spot 1 = pl-5.1, spot 2 = pl-4.75.
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3. olgl 2719 ofu| At o HA Table 1. Amino Acid Sequence of the 45 kDa Allergen of M.

Joyneri
ol 2 EE H o L 3ol

2D gelx 3k 45 kDa 919 M 27]9] spor< 2HRISES Amino acid sequence pl
(Fig. 4), 1 5 pIgko] 2F 5.1 F-H(spot 1)2] spot< internal
sequencingr% '5']-0:‘ L]—% 37H9] fractionQ] O}-ﬂ] ll_'—}d' /HOE:]% % Peptide 1 Gly-lle-Tyr-His-Asn-Asn-Asp-Asn-Lys

] ) ) ) Leu-Gly-Phe-Leu-Thr-Phe-Pro-
213493 2 (Table 1), data base 7 A (National Center for Biote- Peptide 2 Thr-Asn-Leu-Gly-Thr-Thr-Val-Arg 5.1
chnology Information) A3}, F+HAF vlgt7iAle] AKe= Peptide 3 Glu-Lys-Leu-Glu-Glu-Val-Ala-Gly-Lys

* 20 * 40 * 60

1.C :MADAATITKLEEGFKKLEAATDCKSLLKKYLTKSVFDQLKAKKTSLGATLLDVIQSGVEN :60
2.C :MADAATIAKLEEGFKKLEAATDCKSLLKKYLTKSVFDQLKDKKTSLGATLLDVIQSGVEN :60
3.H :MADAATIAKLEEGFKKLEAATDCKSLLKKYLSKDIFDSLKAKKTSLGATLLDVIQSGVEN :60
4.P :- VDAAVLEKLQAGFKKLEAATDCKSLLKKYLSKDIFDKLKGQKTSLGATLLDVIQSGVEN :59
5.A :MVDQAVLDKLETGFSKLSSS-DSKSLLKKYLSKDVFDQLKTKKTSFDSTLLDCIQSGIEN :59
6.L :MVDQATLDKLEAGFKKLQEASDCKSLLKKHLTKDVFDSIKNKKTGMGATLLDVIQSGVEN :60

* 80 * 100 * 120

1.C :.LDSGVGVYAPDAEAYTLFSPLFDPIIEDYHKGFKQTDKHPNKDFGDVNQFVNVDPDGKEFYV :120
2.C :LDSGVGVYAPDAEAYTLFAPLFDPIIEDYHKGFKQTDKHPNKDFGDVNQFVNVDPDGKFV :120
3.H :LDSGVGIYAPDAEAYSLFAPLFDPIIEDYHKGFKQTDKHPAKDFGDVSKFINVDPEGTFV :120
4.P :.LDSGVGIYAPDAEAYTLFAPLFDPIIEDYHVGFKQTDKHPNKDFGDVSSFVNVDPEGQYV :119
5.A :LDSGVGIYAPDAEAYTLFADLFDPIIEDYHGGFKKTDKHPPKDFGDVDSLGNLDPANEFI :119
6.L :LDSGVGIYAPDAESYRTFGPLFDPIIDDYHGGFKLTDKHPPKEWGDINTLVDLDPGGQFI :120

* 140 * 160 * 180

1.C :ISTRVRCGRSMEGYPFNPCLTEAQYKEMESKVSSTLSNLEGELKGTYHALTGMTKDVQQK :180
2.C :ISTRVRCGRSMEGYPFNPCLTEAQYKEMESKVSSTLSNLEGELKGTYFPLTGMTKEVQQK :180
3.H :ISTRVRCGRSMEGYPFNPCLTEAQYKEMEEKVSSTLSGLEGELKGSYFPLTGMTKEVQQK :180
4.P :ISTRVRCGRSMEGYPFNPCLTEAQYKEMQQKVSSTLSSLEGELKGTYFPLTGMSKEVQQK :179
5.A :VSTRVRCGRSLEGYPFNPCLTEAQYKEMEEKVSSTLSGLEGELKGTFYPLTGMSKETQQK :179
6.L :ISTRVRCGRSLQGYPFNPCLTAEQYKEMEEKVSSTLSSMEDELKGTY YPLTGMSKATQQQ :180

* 200 * 220 * 240

1.C :LIDDHFLFKEGDRFLQAANACRYWPTGRGI DNKTFLVWCNEEDHLRIISMQMGGDLG :240
2.C :LIDDHFLFKEGDRFLQAANACRY WPTGRGIVHNDNKTFLVWCNEEDHLRIISMQMGGDLG :240
3.H :LIDDHFLFKEGDRFLQAANACRYWPAGRGIYHNDNKTFLVWCNEEDHLRIISMQMGGDLG :240
4.P :LIDDHFLFKEGDRFLQAANACRYWPAGR|
5.A :LIDDHFLFKEGDRFLQAANACRFWPTGR
6.L :LIDDHFLFKEGDRFLQTANACRYWPTGR

IYHNDDKTFLVWCNEEDHLRIISMQMGGDLG :239
IFHNDAK[FLVWVNEEDHLRIISMQKGGDLK :240

* 260 280 * 300
1.C :QVYRRLVTAVNDIEKRVPFSHHDRLGFLTFCPTNLGTTVRASVHIKLPKLAANRDKLEEYV :300
2.C :QVYRRLVSAVNEIEKRVPFSHHDR LGELFRCPTNLGTTVRASVHIKLPKLAANREREEEY :300
3H ;QVYRRLVSAVNDIEKRVPFSHHDRLGFLTFCPTNLGTTVMSVHIKLPKLAANI;EEE_EEiﬁ3oo
4.P :QVFRRLTSAVNEIEKRIPFSHHDR |LGFLTFCPTNLGTTVRASVHIKLPKLAAN :299
5.A :QVYRRLVHAVNEIEKRLLFSHNDRLGFLTFCPTNLGTTVRASVHIKLPKLAANRAKLEEI :299
6.L :TVYKRLVTAVDNIESKLPFSHDDR FGFLTFCPTNLGTTMRASVHIQLPKLAKDRKVLEDI :300

Fig. 5. Arginine kinase amino

* 320 % 340 * acid sequences with six arthro-

pod; Carcinus maenas (1.C), Calli-

1.C :AGKYSLQVRGTRGEHTEAEGGVYDISNKRRMGLTEFQAVKEMQDGILELIKIEKEMQ  :357 nectes sapidu (2.C), European

2.C :AGKYSLQVRGTRGEHTEAEGGVYDISNKRRMGLTEYQAVKEMQDGILELIKIEKEMQ  :357 lobster Homarus gammarus (3.H),

3.H mLQVRGTRGEHTEAEGGIYDISNKRRMGLTEFQAVKEMQDGILELIKIEKEM— :356 shrimp Penaeus japonicus (4.P),

4P : LQVRGTRGEHTEAEGGIYDISNKRRMGLTEFQAVKEMQDGILQLIKMEKEM-  :355 honeybee Apismellifera (5A), hor-

5.A :AGKFNLQVRGTRGEHTEAEGGIYDISNKRRLGLTEYQAVKEMHDGIAELIKLEKEL- :355 seshoe crab /imulus po/yhemus
6.L :ASKFNLQVRGTRGEHTESEGGVYDISNKRRLGLTEYQAVREMQDGILEMIKMEKAAA  :357 6L).

100%, FEA, 257, BeA$ 52 AKSt= 97% 13 & dgte gelsdthEg. 5).
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