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) =R PR BE F B (s, 7 5 AR A 14k
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D0 20 3 U B S B LSS SO 1533

FHAZEHraiAL) s HRP-F 41 i 1eG (Jb st hAZ & W
ARG PR A 5 it SUR A g (5 B it
A G ) s HRP-457 A IgE( Sigma A ] ) ;
HAb TR anTee ok U B 24 2 3 M i

FAE HLURFEYL(DS-1, LiEARA
BEEL)) 5 B0 HL ( BR4d, Jouan 23 ] ) 5 H, Pk X
(DYY-12 b5t —A0AR) ) 5 2 T et i EpA
(DYCP4OC, dt 5t 7N — AL &% | )5 B 45 X
(Mutiskan MK3 , Thermo Labsystems 2\ ] ) 5 K fE
B A% {3 ( Tanon 4200, [ K fEFL 5 A B
A]) ; 3k 1Y ( Model 491 Prep Cell,Bio-rad /7] ) .
SAMAT L3 D6 BE i (TUL810, b 5t A (X A A
BRAHD) s fH 4R 97 1 9 4 (ZHWY 2102, F g5
WA S A PR AR o
1.2 &REHFRRNAENHE

Vg BTz S fin e e P 45 5 3 o 3 4H (A UBLC
), 52 100 g, A B AR HIINA 200 g 425
W T-G(0.1 mol/L Tris/0.5 mol/L Gly 2%k,
pH 8.7,1 mmol/L DTT) ,C ZHfa I A 200 g 32
B K-D(1 mol/L KC1,0.05% DTT) , #E175)3¢ ,
A.C 4 CHRZIRE14 h, 4554 )5 4 000 r/min &
0 30 min 5 EIE, TORE R 24k SE 4R 04 b,
B0, A FIEHETIENT, B 41 45 CHRG IR 14
h,4 000 r/min .0 30 min J5E 7, 720k /KA
P 30 min,4 000 r/min B.0» 30 min, i 5
I HEATIENT. R BRADFORD 3% il 5 2 11
Jiik i , SDS-PAGE 12 i & il 4 ¥ 1 25 11 2H 7
ELISA {2 5 il 5 100 14 S 5 16 P, e 28 00 A
TR R 7k, Hopt 6 Ffa 444 BEAA 2 19

EREGEA
1.3 £ A B e 2 1 Y 58 TR 66 G st i g FE ik
(SDS-PAGE)

KA LAEMMLI'™ # 57 (A i g2 L ik ik &
XoF 3 4 AT r 0 T e 2 1 B O ER F 4L 4 R A T
P B EE N 15% (W/'V) e e J3E R
5% (W/V)  FEAFEMFEEE 1 mg/mL, FIFE G52
MRAL L, LUK 45 RS 28 S 5 i R-250 2
o, s RERIR
1.4 (A REERNE A 8RR &N
95 75 4 ( Indirect ELISA)

Z:7 SCHR [ 8 ] 1y Jr 1 I s VE etk i 0. 05
mol/L fPRERZE i (CBS, pH 9. 6) ¥ 3 41 fifir
o 5 2, 1 4 BORRR PR & 10 wg/mL, 100 pL/

LT 4 CTidk, 5 0.1% Tween-20 4 0.01 mol/L
WEIREh 22 vl (PBST) P4 3 UK, B 5 min, H4£L
TR AR AR T, B T e AR, A
1% BSA [ PBST,300 pL/fL,37 CE M 1.5 h, ¥k
MR 0.01 mol/L B2 £k 2% vy ( PBS, pH
7.4 TR Fi B 20 000 £5 (1) St fik £ /N 35
Z iYL, 100 pL/AL,37 CTHEE 1.5 h, PE%k,
TR HRP-2£470 % 1gG (1:5 000) ,100 pL/fL,
37 CWEE 1 h, Yo A DY LI R i ( TMB )
IV, 100 nL/FL,37 C e 5 20 min Ji5 FH
2 mol/L H,SO, (50 pL/fL) %1k f hg, g AL
D5E 450 nm ZE IR OGE OD,y, o X EL 3 AU
T A T BT S0 M B e 3o B i ) BB 0 Pk
1.5 GEEN ikl & 8RR il 33 A M iE
#2104 IgE 1945 4 68 /1 ( Western-blotting)

SDS-PAGE: [a] b3 J7 i ; S B3l « HL Uk &5
HJE R AR T R % B, 1 mA/ em?® f 37 5%
B3 h BEERE b8 H A §E BN 3 PVDF I I
XPREIAE i AT S se kil . B 0%, KT 5%
JBERE W3/ PBST (A1) 2 it T £ 2 h, 485 ]
PBST Jki% 3 ¥k, AR 5 min, DL T ¥R 7 A0 1A
SR IV (S 1gE) B 50% Hf R B
80 £, THEIR T HIMFE 1 h J5, E il T E B
B, BEU, A PBS Ffi B 1000 151 HRP--4¢
NIQE, | FE 1 h, 85305 ¥ PVDF &
JH ECL & FHEE IR & 1 min J5, 75 K BEEEIE
J% 4% ( Tanon 4200 ) FrEESYG 15 min 4% .
1.6 ®RENTEZRNEHEIHFEHERSE
ROBEHEHRYE IeG WEGHEN

SDS-PAGE J HL¥%Hs E P ERA“1. 57, —it
b NG B 2 DA (1:2 000) , & iR
TFE 1 h, —Hh HRP-F470 4 1gG(1:5 000) , %
T E 1 h, inA ECL 2 [ B G FHEERE L
AR 30 min 5L
1.7 #1#l1%E ELISA il & & 515 8 D
#8 ~ 8932 X & Kz ( ELISA inhibition)

FE96 fLARHINA 1 ng/mL 3o SR 2
100 pL/fL,4 CHgid ik ,PBST Ptk 3 Ik, RHIK 5
min KL N TR RO T, DL VRSB 2AH R 5 n
A 1% BSA/PBST,300 pL/fL,37 CHH] 1.5 h,
VRV BRI A e bk fa /NG 8 11 2 e R b ik
(—30) AP H b o3 A 7 T i s
(100 wg/mL) ,37 CTHIIFHE 1 h J5 100 pl/

http : // www. scxuebao. cn



KoopE

1534

S ¢

35 4

fLImA 96 fL4k,37 THEH 1.5 h, PEik; ImA
HRP-£47 #t 1gG,100 wL/L,37 THFF 1 h, ¥k
o A TMB JEPIE K, 100 pL/fL,37 Tt
2% 20 min 54 2 mol/L H,SO, (50 wL/fL) %
1SR, FHEE BRI 7€ OD s fH, B PEZH IE M A,
ML AL TS AR AR R (%) = (1 -
A,/A) x100)

2 #iR5iHhe

2.1 BRIHFRRERNAENHE

3 FHERIBOT L AR BORAT 1) BT 437 3 T Bl % 5 A
JE AR AR R B I S e i PR A Rk 1 P,
A5 LT 307 T 6 25 1 41 7 SDS-PAGE %51 L
K1, C 2t py R B R die i, B i A0 4
FEG TR 18] 3% ELISA 25 8 3 W2 41 S 5 1 M 4
i, /8 SDS-PAGE 73 #r /s /MEH 1 ( ~ 12 ku)
PR MR, /IMEE A &K, X feie b T/MNE
ARV F5, 5 R TR B O i
K-D £ BGE A R, T-G SRIBGRO L7
JIr L C 23 OGRS /N1 3R 4 BR 1 AR A 3
RORELA A5 A B A B HW AR, &
% B RBOAHIR B (/NG E A %, (HER 17,36
ku ZEA5 B LA, LA AN T P2 R 0K, H.
TP TSR A 1 A 28 B 410008 B e, AT
T RIERNGUESSBMORE, HRA RS
PR I, WO A 2 T A LR BT %, R
PEWUK T-G 4 CHEIBUVE Ay F2 3 e P o 0 ) e £
Jiiko Hpl 6 Fhia A E B ATHZIEAR T E)

®1 3MRERMNAERBHEGERREN
RRER i ELISA £ 1

Tab.1 Protein concentration of Alaska pollock extracted

by different procedures and their immune activity
result indicated by indirect ELISA

ELISA 434 group

A B c
W/ (mg/mL
ﬁaﬁﬁder; (mg ) ) 7. 74 7.58 10.39
proteln concentration
OD,, 1.513 £0.028 0.694 £0.063 1.181 £0.037

AL RBOK T-G,4 CHREGB. #HUK T-G,45 ~ 100 CH#E;C.
PRI K-D,4 CHHL,

Notes; A. Extracted by T-G at 4 C ;B. Extracted by T-G at 45 C for
14 h and then 100 C for 30 min;C. Extracted by K-D at 4 C.

2.2 REHNITFETEETHEE S (Western-
blotting)
F| ] SDS-PAGE X 7 F fa1 1Y) 25 H 4 7 A7

I RN R N D RO = oY g i D e
HAL> > 78 M 9 ku #] 160 ku A%, HAE 97,
50 ~60.33 ~41 25 ~ 28 ku AL FETE 0 T &= o AH
VTR 1450 10 22 ku LUF 1978 (H 244 2% 5
BOR,/MEEH (~12 ku) (1731 LI 2 AL
AR (FE 2) o

ku

97.4
66.2

B ]

43.0

' .

20.1 -
-

31.0

!

14.4

M A B C

E1 3 FRIAES I HET nkEEE 5 SDS-PAGE
M. 3 4F T ; AL JREBUK T-G,4 THREL; B. 420K T-
G,45 ~100 CHEHL; C. REUK K-D,4 CHHL,

Fig.1 SDS-PAGE of Alaska pollock protein
extracted by 3 methods
M. Protein marker; A. Extracted by T-G at 4 C; B. Extracted by
T-G at 45 C for 14 h and then 100 C for 30 min; C. Extracted
by K-D at4 C.

ku | 1 "“‘ﬁ
yype=s § 5% §-% §-|
66.2 W= - ho
3“—-- o~
out i 1111
» = 32
310 a&::‘ﬂ:
20.1 : -
] - e mm
lo— e, |
- -
“TerL.ey
M 1 2 4 5 6 7

2 7 WEaEBRIAER SDS-PAGE &34
M. o ibnif; 1. 20605 2. BRI Ingss ; 3. fil; 4. fk;
5. WA s 6. REEHE; 7. ORI
Fig.2 SDS-PAGE of extracts from 7 species of fish
M. Protein marker; 1. Red Snapper; 2. Alaska pollock; 3. Carp;
4. Salmon; 5. Spanish mackerel; 6. Turbot; 7. Large yellow

croaker.
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% ik 35 4

974 = S

66.2 w—

——
43.0 .

310 = S

20.1 .

14,4 — ¢

-
g kn M H 1

bebdd LA4 EELERE T T

23 4 5 6 7 8 910 11 1213 1415 16 17 18 N

3 THETHRESIHEENERRE IBE SR EES T
(a) EH () PIRLTINARES (o) 81, (d) fi, (e) dE AT 82 () RZEHT, (o) KRB MM RAEENLEE R, M. 8 [ > THARIE; T X L,
S.B.P.H /Ml Lk b 7 Fif SDS-PAGE; 1 ~18.18 {3 FH ML ; N. BITEML I
Fig.3 Western-blot of human sera specific-IgE reactivity to allergens from 7 fishes

Western-blotting of (a) Red Snapper, (b) Alaska pollock, ( ¢c) Carp, (d) Salmon, ( e) Spanish mackerel, ( f) Turbot, ( g) Large yellow
croaker respectively; M. Protein marker; J,X,L,S,B,P,H. SDS-PAGE of the 7 fish above. 1 —18. Sera from 18 fish-allergic patients; N.

Normal serum.

XF T X A S R S, B
8l 35 ~42 51 28 ~29 K 18 ku [HEH, 2D
B B ML s X 94 K 57 ku A HE 1A B Y BH A
JN 5 BT 357 in B i 32 2 3ok sy 41,36 .33 (22
F 18 ku BAEE, O 51 ku 8 19 5 87 3 20d 8
J5 ok 41 Je 36 ku HYEE 1,28 ~ 29 ku Kb A7 R w5
HYBAYE RN o HEAh  18#IMLYE XF 50 ku 2 [ F ik
Z0; f LT B SR AR ] S R v TeE MRS G
$5 9460 .48 41 39 37 .33 .29 K 15 ku g4, H
W37 ~41 J7 29 ku BYHE SO SO iR AL W R
i FE L B N 36 .39 (41,49 .28 [ 58 ku B AR
F L ADBURH MERT 15 J 94 ku 25 LA 358
f 5 K EE 6 3 B Ol 41,39 .37 51,60 .17 J%
29 ku {8 H s Kefa 32 50 41,37 17,
50,58 K 30 ku % [, 5455 i BF g0 4 R4
AT o SRR, X T B IX ) R, Sk
R Sk TeE 45 5 RE I R Y &0 15O 48
~60.33 ~42.29 [ 17 ku Ze 45 W& H, AR
P 3 A 14 £ 2 B i RUME
41 ku Y8R VR —Fh a2 B R, IR AR IR
ULARIE . GALLAND 46 S, i 41 ku 2 (12
HARE Z (1952 )5~ —. DAS DORES %" /3
Briky 41 Je 36 ku (8488 E 53 5] i BE AL BOR
S SRR I Ul ( APDH) . NAKAMURA
ST S5t 4T 5 R A6 5 W) #: ( Oncorhynchus masou
ishikawae ) 1) i B E R W] 41 ku &%
FE B, A X H UK B R B 41 ku fb 4
FEPIAS S5 L S ) 1 R 1, 28 WO 3/ B/ i
TEI T, A0 H SR — R R AR A SR
USHLEREE E . A, T8 & B, 26 ku 2K Fd

EZ AR 2 — WP 25 AR W H A i R N W
SAb g (TPL) o T /NG A5 O A Hh 30 M 45007
A LA AL, DAS DORES % i\ y i
( Gadus morhua) W 20 ~24 38 50 ~51 ku & 57
SR/INE R E (11,5 ku) () R K =R K K 0 2R
T A SEg v BTz S fin B i | L6 | 32 B K
REAEE 17 ku 84 AR 51 TgE 45 5 4L
5, % FAESTE 2517 %o} i 45 23 Ff £ 8 [ 42 BUR
F S8 B I3 B e IR, i 250 LR T A | farh
HAFAE , BT S8 NG 8 B 250455, TTRE /)
HEREANS —FREYESH/NEER 126 1718
XN, KONDO % BB 04 ku (3R 117645
s £ S Mt 5 22 o £ 22 ) A A7 A 4 58 SR, 3 3k
IR 700 A0 F W O R R B . AWEIE &
L7 P2 (B 2 2 R T R LR ZN ) 5
SR By 3o BRI X BT A 7 £ KR
PG AN R R A B SO (EAS T Y 2, [
1 5/~ 7228 30 min J5, % 17.36 ku & H /D
HHERAMIRZ E A SR 2 H/NEEAWRE
BB Th e TR = B 5 (1 mol/L KCI ¥
W) T ,94.58 51 12 18 ku 2 1k B T HoAd
ULHATE SR I, 8 R 2R 4 40 e S AR f
PR A B RN B0 i, AT R RE S |
R IRHE H I EUSON
2.3 RERHNIEEENESSEIHE -/MNEE
B5HME SR X RN
/NEEEAFTE T VR 2 Ry 3 LN 4H 2
rh, T | AR 258 SR Y g 2B O R 2
— MR /IN B AR N AT S 25 R
) EZWFFEN G . R bt/ NG R A 2 akE
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10 44 RECGH, 575 B HLXH

D0 20 3 U B S B LSS SO 1537

PUAAE N — PR e BB 45 R AN 4 B, i
TR R AL 5 1 5 0 /N R A, O B
e /NG A (12 ku 22 A7) B H A 9 57
P, 45 41 ku S EFEATC N, ] APDH 5/)N
WM Ca’ "4 KRR, 5/ MEE 2
A FEFE S SR

97.4
66.2

43.0 w-=

31.0

20.1

144 i &
ka M

1 234 56 7

4 THEIHRRRRE/NEEQRRNT
M. A THARIE; 1. FU0; 2. Bniingeds ; 3. 41; 4. f;
5. B RSB 6. KEEHF; 7. KE A,
Fig.4 Rabbit anti-spanish mackerel
parvalbumin Western-blotting
M. Protein marker; 1. Red Snapper; 2. Alaska pollock;3. Carp;
4. Salmon; 5. Spanish mackerel; 6. Turbot; 7. Large yellow

croaker.

XA RE /NG B R A K1) 24 .38 .51 ku
b, BT AR A 1 PR N Akt . 5 R E] IgE
T PEENIRAE R R Mk TgE ] 5 X = 545 G H
K5 /N E E AR FRPE RN 1 1gG G B
INE R 1 22 re AN X = Ay A BB 1)
BRI B, AT UL /NiE 8 1 5 A SOV FEAN R,
HAH MASBE S H 5o/ NE R AR A1,
BT RE TR ETE AL, 5 X S Pk Z 1)
RAT ARG, s TR S A R, R
PR G M3 22 Ui R LR B 1 22 sa e A4 IR
AHT) T 1205 A8 5 93 B3, 45 SR 34 TG PR 2% o 31
(ZERARIEIR) o LW 7 P o /N 8 1 2Z ()58
S P /NG 5 At £ IR B B R LBk B
ZIALPANFEAE R SRV o
2.4 BEHENEEFRERLZXREESHT

IgG [H]4z ELISA X} 7 Ffi £t 13 )it 2 11 A9 58 X
SN PR R EE R 5 BT R, W S 5 K 22 6T
OD,;, fELfi 5 , R AIG , HoAth JLF A ) OD g ELAH Y
M ELISA 2558 (&l 6) 51a)4% ELISA 45314 4F
— 3, B 5 K A O N B 1 A8 SUSOW R S R

ZRtY B N A o UMK 7 RPN E Z A A
TR 9B A SN, JE LA W A S 8 5 KSR B 2 [l ey
sZ0. th SDS-PAGE nJ I, K226 i)/ NEHE A
PRI, 735000 12 % 10 ku, SoNE B H & &
e T A A2, w] RE T D R G B R SO A
Ao TBLZIX 7 B HifE—— SRR A A Rl S
b= 2/ N HE 1 Z [R] [F] PRAEAR X AR, AT 3
BOLS W S 18] 58 SR A5 o

2071

=
15}
810
o
05
0
1 2 3 4 5 6 7

B 5 s iEiE ELISA
L ELH; 2. BTRCG g s 3. 8, 4. ik, 5.5 S TG 6. K32
fif; 7. K# M,
Fig.5 Indirect rabbit anti-spanish mackerel ELISA
1. Red Snapper; 2. Alaska pollock; 3. Carp; 4. Salmon; 5.
Spanish mackerel; 6. Turbot; 7. Large yellow croaker.

90

80 r —E
70r1

0on
D
(=

50
40

ol

0

M 1 %

Inhbit

10

6 7 F&z E R XREMEE ELISA 247
L. FC0; 2. BUROTnpeds ; 3. 6 ; 4. fil:; 5. 85 0% 6. K38
i 7. K¥ A,
Fig.6 Analysis of cross-reactivity among 7 species of
fish by IgG ELISA inhibition
1. Red Snapper; 2. Alaska pollock; 3. Carp; 4. Salmon; 5.

5

Spanish mackerel; 6. Turbot; 7. Large yellow croaker.

BRI RGBS a2 fUR s R R e
RS ol £ A e R ELE 4 R 2 A 2
Ao A58 ) B AR 22 1 i i, AR S B 4
SRR SEIG TR M 1 7 Fh A BT S ) 22 R R LD
AFAEAE B0 ) 28 SCRNE , £ 2 3o B0 35 % £ 28 11
Ao S 2 ) o
3 i

ZRUETE T B DR LR 828 A R, A0 L B
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Study on the identification of allergens from 7 fishes commonly
consumed in Qingdao and their cross-reactivity

WU Wen-jing, LI Zhen-xing, JIN Ke, ZHENG Li-na, WANG Bang-ping, LIN Hong"
(Food Safety Laboratory ,Ocean University of China,Qingdao 266003, China)

Abstract; Qingdao is a coastal city of China where the problem of fish allergy is increasingly prominent.
There have been no data providing a comprehensive picture of the major fish allergens to local people so far.
Based on the above situation, the aim of this research was to study on the cross-reactivity of different fish
allergens,to provide primary basis of safe eating guide for local fish allergic individuals. To determine the
allergens of 7 commonly edible fishes: Alaska pollock ( Theragra chatcogramma) ,red snapper( Pagrosomus
major) , salmon ( Salmo salar ) , spanish mackerel ( Scomberomrus niphonius ) , turbot ( Scophthatmus
maximus) ,large yellow croaker( Larimichthys crocea) and carp( Cyprinus carpio) ,SDS-PAGE was applied
to observe the protein components of fish extracts. Sera from 18 fish allergic patients were used in Western-
blot. Cross-reactivity was investigated by IgG Western-blot, [gG ELISA and ELISA inhibition used rabbit
anti-spanish mackerel parvalbumin polyclonal antibody. Results showed that the major fish allergens were
48 —57,33 —41 ku,28 ku and 17 ku proteins to Qingdao residents, which was distinct from the common
consensus that parvalbumin was the major allergen in fish. Meanwhile, the study on the cross-reactivity of
fish parvalbumin also indicated there was a quite strong cross-reactivity between different species of fish
proteins. Therefore , despite the allergens might be different from each other, it was suggested that the subjects
not eat other 6 fishes if allergic to one of them.
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