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Identification of Major Allergen in Chum Salmon Roe

Tomokazu KusoY, Kazuhiko WATANABE?, Akihiko HARAY,
Hiroshi SHmizu® and Hiroki SAEKI*®

Abstract

Fish-roe-proteins were prepared from egg yolk of matured chum salmon (Oncorhynchus keta) and their
reactivity against immunoglobulin E (IgE) in fish-roe-allergic patients’ sera was investigated using immunoblotting
and enzyme-linked immunosorbent assay. Ten patients’ sera were markedly reacted with the salt-soluble fraction
of the salmon roe protein. Particularly, a marked reaction was observed in a pair of protein subunits (18 kDa and
20 kDa) with EVNAVK of the N-terminal sequence (1-6), which was coincided with a part of vitellogenin (the
fish yolk precursor protein). These results indicate that the fragment of vitellogenin with cocyte growth would be
one of the major allergen of fish-roe-allergy.
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REARTIE, BR7VAEF—SKERHEREE ko
TWw3, VK 13- 14 EEOEEFEETE (EEE, 2004)
Wk Bk, BIFRAESIIRO TRECRERT 2857
VIVEF—BEMESNTEY, ZhidAXOBEEE2R
BB E VR B, S0 REE, ANDBRICEET Y
NE—EFISSBRERINTBY L, 2002), B»TH
yuyrOMLIIETH 54 7 51k, 7V F—PEIRE
BB RERGEEES N TwS, LrLeds
INET, RIS ENZ T VAT vy XN BizBT
BEHMTIZ LA B 5R0, I TEAPFERTIE, AP
PERLITVAFIEREEL-BEMBEL2HWCy o
FrIIREENBTET VY L OERERAT,

B L URE
B
v a¥4r (Oncorhynchus keta), =3~ A(Oncorhynchus

mykiss), 4 b7 (Hucho perryi), A% k7% 5 (Theragra
chalcoramma), 7 /35 v A (Lepidopsetta bilineata), v
% (Pleorogrammus azonus), %> 7 ¥ ¥ % (Mallotus
villosus)h» 5 JRE TR L DI 2R L, AL 72 0.16 M
NaCl THFE, B —60C iIZiFE L Tz. =¥ > (Clupea
pallasii) £ h VA (RETH) oW TE, HE»S
EEMTINEBA Lz, RBERWI T, EEL-v oy
TR (4275 ] EFRL, £ XFIL T2,

By % b D EEROTHADEME #F) H 5 v i3BIREE
() HoKRZ Rz,

t b

A7 DBRICE > TS s 7 VAFSERE2EL
72104 (1-265%, B7, &£3) L4277 %2BIL THIEK
EREB I 3BV 4Z[0BE 22-425%) OMmMEH» S, Els
SR Ko TIVEE S 23 L /2 (Table 1), FFRII3,
CAP-RAST (BEHABRHEE: 7rr~ey 7H7HE)
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Table I Diagnostic information of human sera used in this study.

Number — Sex  Age  Nasl'  Sympomst  DUSHOn e,
Patient’s sera
Pl M 6 6 0AS 400
P2 M 3 2 Ur 5
P3 M 2 4 cUr 100
P4 F 1 3 An
P5 M 26 3 OAS 5
P6 F 1 3 An
P7 M 3 4 Ur 5
P8 M 7 5 OAS 200
P9 F 1 2 OAS 5
P10 M 3 4 Ur 100
Control sera
Cl M 23 - None 5
2 M 24 - None 5
C3 M 30 — None 5
C4 M 42 - None 5

*1, Determined by CAP-RAST(Pharmacia&Upjohn Inc., Japan).
*2, An: anaphylaxis; cUr: contact urticaria ; OAS : oral allergy syndrome ; Ur:

urticaria.

*3_ Dilution rate of each samples in Western blotting and ELISA.

X o TEERERAST R 2 7 22 L 7. &IN5,
—60CC LU T2 Ao | FRIFEL 2%, BERLTED
WERED 02% 79+ M) 7 AEINZ T 4C TREL,
SEERICHEL 72,
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RIS HEE, SEEEDOO0SM NaCl &t 20mM
Tris-HCl (pH 80)ZMZ THEYF 4 X L7248, 40000g
TISHEELHEL, ZOWBEREEES ) LT
BN L7z, RiCEL EFE%Z 10 FEOEEK (<5C) 2
TL, &Eonipik% 15000 g T 30 SEhs00 8 L CEE
MES S) LT, 512, ZOBELEFEMLOE FHESR
FrEwk, WHIEEKP TRSCELEL, 150008 T30
SR X > TET: b2 AEES (W) L L
725

BB N8RS, LDYRET >y g-a

R=F 2 b BIURRETF - 0fEl

0.5 M NaCl 2&r 20 mM Tris-HCl (pH 8.0)iZiAfE L 7>
vay s IOBEEES (S) 12 67% ML 2 umL,
40,000 g T 30 /3R L BE L CIEER S 2 B, ThE
0.5 M NaCl (pH 8.0)\Z T L THiZ & i F %, Sephacryl S-
300HR # 7 2 (416X 600 mm : Amersham-Bioscience)
BLTYURET YV (Lv), & f-aVH—2 Vb (B-0)%
FhZF BRI 72 (Hiramatsu and Hara, 1996), #HEES 1
280 nm DEESHERIN % FAV THRAIL , Lowry i & - T ¥
YRIBEEER LT, v T ERORESEI 81T Ei

F#% 0.5M NaCl (pH 80) 12&#tif%, Sephadex G-75 %
7 I (30X 700 mm : Amersham-Bioscience) 12 fit L € 5k
ACF 2 (Pv) 2RERILT, “VBBRTF 7 v a el
PO, BBV CODERBC I-TB IR
(Gamst and Try, 1980),

5 IO FHEROIRE

&R BFREE 2% ¥ TS MY v A (SDS),
2%2-ANHF VLY ) —), 8MREEETe 20 mM Tris-
HCIl (pH 8.0) ¥, BEREKHT 2 2L, 12.5%
SEES VRS SDS-RY 727 VLT 2 RAVERKE)
(SDS-PAGE) 4347 (Laemmli, 1970) 2k U7z, 7 VX2 B
DOREITIZ, 3THHET NV I 2y ASa~vy—7Y
Y77 n—R250 2z,

BEMBELRES >/ OBORG

YEIAY VT avF 47 & ELISA (enzyme-linked
immunosorbent assay) ZHFHL T, 1 7 7 7 V¥ —BH
MEFCEENLAIY V7 BICRIET 5B ENE
(Immunoglobulin E: IgE) %% L7z, FEEMFIL, 150
mM NaCl %&%pr 20 mM Tris-HCI (pH 7.5) T 5-400 %=
FRL T o EERRICH L7 (Table 1),

VIRAF e TayT 47 SDS-PAGE# D5 v th
FUNRTBRES R, ¥IRTAT YT 4 v TEBI Lo
T PVDF (polyvinylidene difluoride) JEiz#zE L, #iv>T
3% A€ A4 >k 150 mM NaCl 2&¢r 20 mM Tris-HC1 (pH
15) TIOSFET vy * 7 Uiz, BEEsSNEY >



S v s ihO 7 VLV v DR

N7 EREAS L £ MIMEE (Table 1) % 4°C T 18 B K G &
iz, RKICZOfE% 0.05% Tween 20 £ 150 mM NaCl (pH
75) T2[E, &5 150mM NaCl (pH 7.5) T 1 [EZhZF
NS, ~vAd * ¥ —YEMY FHY ¥ 1gG (Bio-
Rad §: 5000 f5H) & ER T IRHIRIE & ¥z, Rk
G % 1Rl L FRRD HEE TRk, ECLY Ay v - 7
av 74 vy A7 A (Amersham-Bioscience H) 12
fEL T, MEHRD IgE EKIG LT 8 /3 2 BRkaRft L
7o

ELISA : 3ktS > 7 BBl AR ) AF L 896X~
47ua7v—b (4 7FHEL, 3801-096) OF Y = MITh
2 7:1%, ¢Cf—ﬁﬁﬁbfﬁﬁﬁbtonwﬁ]%¢m
W7 V73> (BSA) Bk 3% 4 EA > (Merck #45)
T7uyF >/ eBIixolcfk £ MIEEMZTITCT
| ERIG S ¥, ZoBZEMFHTO IE LEHEL:
Y7 BETIREOREEE, EEkE LTt F v
S —YERTY - FHE b IgE (DAKO ##Y 1 2500 f547HR)
EHOWTHRET Lz, KIGOFEE L, -7 2 =1L Y7 2 -
0015% WAL RBERIERIC L > THE Y IV EFOIE /-
&, 492nm IC B BB EHIE L TRETL 72,

b F
OB SERINIE E B S NI ERS

yuHrIICE T LY 82 8% S, W, 1 O&KESIZ
SEL, ZhoDEAPIIEENSE Y /87 E % SDS-
PAGE SMficfitL7- & = % (Fig 1), SHSDERS &L
T Lv (B EEH), fcBLUPVHRZRTREBE TS
foo —H WESMTIZ, SHESTEFBRIC -c & Lv Off, 35
kDa DS & 2 OMER ORI DB T E T2, 72 1HsT
W, FERS E LT 45-50kDa 0 2 FAHO RS EL IS
? (7

Protein fractions Purified proteins

(kDa) from Fraction S

S W |

Fig. 1. SDS-PAGE patterns of chum salmon roe proteins.
S: salt-soluble fraction; W : water-soluble fraction :
I: insoluble fraction. LvHC: lypovitellin heavy
chain; LvLC: lypovitellin light chain; g'-c: g~
component ; Pv: phosvitin.
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A7 LIF—BEOMBELRY NI BEHRDR
e

yadrIOFET VLY EIASHICT 5720, S, W,
I D/ Y N7 BESETVIAY Y7 ayT 4 w7 2fit
L, finTt b o IgE & ORISHE S LT, 7,
47 7% BRLTH7 VAT —RinEE S 2 WERAMSE
GERN) 2&5 v 7BES ERIGSETH, ¥ 7
e BEsS Ao BEFRIZERLE V), —77 Fig.2
WRT LI, 41777 VX —EZMans 8 40BE
MIE T, EHOAIY > R7 B8RS DRISETRTY 7
FDHERTE, FHZ SES & WESO S (18kDa
& 20kDa) OfICEHB R KICHBE I Wz, Zh o S
(FESKE) L THRBERO g-c LEICREE LR L TH
D, 8512 NKig7 3 /EETIO 6 55 iE EVNAVK T
Botze COEFNZ, Y779 AR=YVAD f—c L[F—
A% (Hiramatsu et al., 2002) ToH -7z, S5 DFEEE S
Fig 2.2 B W TREME £ 58 < KB LB E /¢ & ¥
Wrl7zo &5 Pl & P3TId LvEEICHT ZRIES, £
7z P4, P7, P8 Tlx W EI5r DEEK ST L ODRIEH, & 612
P4 Tlx, 1ESHOFERST (45kDa) 1209 2 KIEHE
z2ixhiz,

Fig. 212k % &, BEMBIIIGEL TS ESHOKS L
B KR 2R L TWiz, 22 TI0&DA 7257 L vE—
BEOIMYE (P1-P10) & 4 OB (C1-C4) O S i
Szt T 2 K%, ELISA 12 & > THEBRET L 72, f5R
% Fig 3R $43, MRIME RS K2 RS hpol
DI LT, TRTOEFMES S EH L5 RIGL Tz,
Z L CIiEHRRERZEE L CHEET 2 L, RASTRa7
DE P, P3, P8, P10 X, SHESGEHRIGELTWS Ik
WHER T & 7z, Fig. 2 & Fig. 3 ORI, A7 V¥ -8
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Fig. 2. Reactivity of egg yolk proteins to salmon-roe-
allergic patients’ sera.
S: salt-soluble fraction; W : water-soluble fraction ;
I: insoluble fraction. LvHC : lypovitellin heavy
chain; LVLC: lypovitellin light chain; g'-c: g~
component ; Pv: phosvitin.
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Fig. 3. Immunoreactivity of salmon-roe-allergic patients’
sera to salt soluble yolk proteins by ELISA.
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1227 L IF—REOME /AN /s BES
DU

A -c 3R T LY R Py £ X HIC SEHSUEEELT
w5 (F, 1989) , £ ZTCING=HS R, Figd &
[F#fIz ELISA It U7z, 2 OF5R, Fig. 4 1ICR-d XD, &
NTOBFMFBICE T fc LERNCRIET 2 IgED
HFIEDPHERTE, ZORIGEZ Pl & P3ITHIZE Sz Ly
EDORIGEL D O TN DTH-72, —H, Wi
DMIE TS Pv okt 285 1gE OFFERPERICHEET S
ipo iz, Fig 4 B X UFGRO Fig 2 ORI, g/-c2ivn
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Fig. 4. Immunoreactivity of salmon-roe-allergic patients’
sera to proteins in salt soluble fraction by ELISA.
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Fig. 5. Immunoreactivity of salmon-roe-allergic patients’

serum to salt soluble yolk proteins prepared from 9 fish
species.
1 : Chum salmon (Oncorhiynchus keta) ; 2: Rainbow
trout (Oncorhynchus mykiss); 3: Sakhalin taimen
(Hucho perryi); 4: Alaska pollack (Theragra chal-
coramma) ; 5: Flounder (Lepidopsetta bilineata) ; 6 :
Atka mackerel (Pleorogrammus azonus); 7: Proces-
sed Herrimg roe (Clupea harengus harengus); 8:
Capelin (Mallotus villosus) ; 9: Pocessed flyingfish
roe.

My Pl E G ¥7- Fig 51k 2 &, PLIMEFOKER
IgE i, 0¥ 7 TR =V<A, 4 VYBIUAS b
7D B -c EOMTHHL G LTzs 51T, BHTH
THTEHZD, T 7YY ¥EEMEYHIZDVTH
RIS %8 v 0 BERAPEE SN, ZOFRIZ, A%
B¢ BN S F IR EDMFAET B AIREME R R L TV 5,

% =

P CcalRaNAINE Y N7 HREEE T oY x
=¥ (EHFCFET 2 A ARRY o2 8) 13, %
MU TIIFRICER D A g 7e i, FrRINCaEL TNEy »~
NZE (Lv, p'-c, Pv) 2B ZEBHIGN TS (Hi-
ramatsu and Hara, 1996), ARFFETIE, 3L 72 105 F <
Th4 277 7 v F—BEMFEFIC, - LRBRRAICRIE
95 IgE OFERHEL LT (Fig 4), 21— DEETIL,
LvESEDINES 7 BRgEh 5 1ES L ORIGHED
BEaNIH, TNHITHERT i3 2 Rat»EL
SEWZ EDHERTEL, Zho DR ERINIESY v 87
B b2y 7 BOELRDSHMTT 2 &, gc?
YuTIIOFRT VLT THL LD EEDbILS,

Makinen-Kiljunenra & (2003) 1%, =Y < AT Vv
F—EFEE Lz BE I =Y~ AFAREY 2 RS L T HE
BIGPHENZ W I t%, Py 7T A M- THEEL
Too BT VAX—DEBET VT ISV TTIT I
YA THD, INEDY VNI BT B¢ LRE
FRRERNEWEBRDLNADT, A7V ¥—iF, &
AN EEET VA F — L3RR BER L LTIRDFEbI S
NETHB, LdL, F-cOFEYETHLIETayr =
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