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FIUSUR 3 1 T, X S 3 1 TTRE T 32 20 o in A
TV, BESRHT B o 8 0 AL O 25 3o W T B
TR T A, DA T 3| 2 SRR I e K Y
S B T A R, R B 3 R 2 A R
. W R /NG R B BT R IE A S0
AU, R AR EE IR, NEEAS TR
290912 ku, J&—Fh S 88 T45 4 BUK I TE R 1, 4
P A PR L B B K IR LR e, R
TETF A EATT Y JBRIFEE R 2
B, B T e 7 A R e B 1) e 2
EAEE N IE, RAG REY TGS R 2 4
R 15, = 4548 F-RE29 100 ku 1) o BETE B
Yot v A

LA H A 8815 ( Anguilla japonica) JRFFE 3142,
MR £ 1A PR A 75 30 i R 1, M R A
AAS B /NG 3R 11, P G 8 0 BRI 5 | G g ED
A HT RSB T AL SE 3623 B B 1 A

RS H#3:2010-07-12 &8 H#7:2010-09-23

ERARISED ;A

TR I PE AT AR E
L MRS

1.1 K5

H A 68 Sl 8 51 i R SE 3 i, Bl K
WL ET -20 CRAFRS .

SDS-PAGE fff FH I 453 E 35 [ 2 Fermentas 2>
=5, Western-blotting it F B4 45 25 H o~ New
England BioLab 4\ ] y= iy, DEAE-Sepharose
GE Healthcare 23 &) 7= 4, I 2E$HT A IgE-HRP £/
BRI/ 2R B s BEBTAR Oy Sigma 28 F] 77,
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16 000 x g, B> 15 min, 25 B3, YIER T 10% IE
T, 8530505 ,4 CHiEE 12 h,4 T,12 000 x g, &
L 10 min, 25 B3, MAEKEE 3 ~4 K, B0k
o UIER#T 0.5 mol/L HAc, 7/35)9¢ ,4 CHi
$£3 d,4 C,16 000 x g, 50> 20 min, EYLIE, FiE
F 4 mol/L NaCl 284731 NaCl Fr & E 4 0.9
mol/L,4 C,16 000 x g, &.[» 20 min, JLHEM 0.5
mol/L HAc & 15,0.1 mol/L HAc NAMNEENT 3 d,
TR — R, BT R T
1.3 MREZFAFIFI/NEEBNAEN

R NE B EEAAE TR E
Firf, FREL 60 g £ A, MEE, A 10 £ 1K
(v/w) UK¥& 1) 20 mmol/L @2 Z% vfi (pH 7.0) ,
FHH U5 LS 3% (15 s x 5 ¥, o [a] [A] f& 1
min) FEEFERT 8 000 x g B0 10 min, FFE]
SRR A e AL R 1 R A RLAR £
WAL T, BT 100 T/RB N 10 min, AHIE
i, AR5 T 15 000 x g B0 15 min, frfe b3 it
£170% ~100% F 1L FIRR R ¥+ BT , 850 )5 Fr %
ULVERS T 1& & 20 mmol/L Tris-HCl(pH 7.5) ;20
mmol/L Tris-HC1(pH 7.5) &7 24 h, Hi[a] 5% 3
UCBENTI ; BTG T 10 000 x g B.0 10 min,
Q= O o i B 1 v T 5 B o
DEAE-Sepharose , #X J&5 JH 22 19 52 4 It 1 A W b
HH (R 1 mL/min) , JRBERIE WKL N 0
B, A 0 ~0.5 mol/L NaCl 3472 5 1 it &
B 9,3 mL/ AU, T Ay AT Ay, 02
1.4 SDS-PAGE 71 2D-PAGE

SDS-PAGE % i{ Laemmli ") #£47, L[]
HL VKA E IR R o3, 2 — BB S i R A B
#hrJe SDS-PAGE,, 45 SRR K8 R KA
W (7 mol/L JRZE .2 mol/L #iflx X 2% CHAPS) .
1 mol/L DTT .pH 4 ~7 B o fige Jox S V5 19 i LA
—& L BR A FC il 2 150 pL EREW, 1R 21 )5 B
125 WL FARIR R RE T HL DR P AR [B] B e A5 A
FEL UK RS A% R P st X 7 P TR T AR, B g o
LR RORE SRR, B Y H I B s L Tk 5
PR LUK AR R KU, T 20 T
AT R, FHRREGRZ G, BUL IR,
Ak e T MR SR B T 2% DTT K
2.5% TAA 822 v (& 6 mol/L JR 2 2%
SDS .50 mmol/L pH 8. 8 f{ Tris-HCI 25 3% .20%
Tl 2 0.002% R85 ) 73 51~ 20 min, 48

J& #EAT SDS-PAGE ik ",
1.5 GEZENTESHT

Western-blotting & #8 Towbin 7" | —$i H
1: 3007 B S i e 0 I I B 11 2 e B A4, — e
Sy 1:1 000 i BERY LU EHT SR 1gG-HRP, — 23 JEHK
K (3, 3'-diaminobenzidine, DAB ) & {f,, Dot-
blot'™ . By W HL i K 249 5 mm 1) 1F J5 & Bl BR 2F
AERBE(NC ) , trbnic. 4 8 H 3 5 SRR
NC e, fFEEEHGE 5% IR W = 6T £
4] 1.5 h, TBST PEf 5 min x3 3%, In ARG BERY—
Pr(1:2 000 FBEMY /N BB BE /NG 25 1 B0 v BBt
A, 88 125 BRI fa 28 R 3 Y ) L4 C R
16 h, TBST P/ 5 min x 5 ¥, IIAMG B — 3t
(1:2 000 5 B2 1 i/ B 1eG-HRP, 5 1: 2 000
Wi BE) F 40 N IgE-HRP) , 7 % il N KM 2 ho
TBST i/l 5 min x5 7%, DAB {4 30 min,
1.6 FEEEL & WM& A (ELISA) UZE

He B AR (200 ng, 100 pL/fL) T 4 CHIBE
16 h, TBST P4 (5 x B 200 pL) . JIA 5% Jiit
Hg 45 (4541 200 wL) F 37 T 1.5 h, TBST P
W (3 x AL 200 pl) o A 125 Fi B £ 20t il
BE MYE (BFFL 50 wL) F 37 CHFFE 2.5 h, TBST
VeI (5 x AL 200 nL) . JILA 1:2 000 FiREHY)
Hi A IgE: HRP (54 100 pL) F 37 CHEH 2 h,
TBS-T 1% ¥k (5 x &1L 200 wL), TMB ( £fL 100
L) % i €4, 20 min, 2 mol/L i FRIA M ( #:£L 50
wL) 21k S5, BRI OD 5, fE
1.7 1&$#IB % (simulated gastric fluid,SGF) it

SGF £ 26 [ 24 4 )7 151 Wil , 2 5 1R
LA A S 70 8 185 U/mg #5H,1 L Bl
% NaCl 2 g, HCl % pH 1.2, 14} SGF jiifk =
WESCHERL8 17 J 07 A8 2 Hs g ThoinA 900
pL SGF, T 37 CHi#k 15 min, 435 i) P H L4
AT mg/mL (88 80 pL, A f i 8 5 R A
20 pLEGE (SR ARG LB R 50 1) %A A
RIMBEREARFBLE W . 16 37 TR IR
SN, 43 e RN 01,5 .15 30 .60 120 min Ji5 B
20 pL BT & 10 pL 28 0E i (Na, CO, ) 15
O RS R ROV, BT K

2 4k

2.1 REZEAHNGLREHIA
SR BRI AT VR TS T IE o il Al
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P93 H A fi8 g £ Kz F0 £8P 1) S i 2 3 (T8 1-A))
1 PR R A8 R B I D R AR AR AR, A48 T 2% o TR
(al Fl a2) F1 1 55 B #f, ol 5500 FHA N
120 ku, o2 HE5r FHZ0 110 ku, B 555> TR0
250 ku, h b i R 8 H 2 e PR Y
Western-blotting ([&] 1-B) 45 % i 7, H A 18 i Jisg
JEE AT 5 b iR AR 1 2 SRR LR R AR R
SEMEZRAC, UESE N H A 68 fig o 24l A6 1) B bR 8 A
rn B R RS

1 2 M ku g1 M ku
’v — - r— ¥
b | : . @ ﬁ-ns
250 @
o - -
- 150
o et
=1
I 100 o3
- s
L (2
50
. 47
' 37
A B

1 4y BAEBEHAIR & B A SDS-PAGE(A)
F1 Western-blotting 434 ( B)
1. AR R s 2. AR 1 ML ARiERE .
Fig.1 SDS-PAGE(A)and Western-blotting (B)
analysis of purified collagen from Japanese eel
1. collagen extracted from fish skin; 2. collagen extracted from

fish muscle; M. protein marker.

2.2 INEEARSANERIA

il 25 1) H A 68 fi 1 R L3R R &0t 70% ~
100% 1) B R B4 43 R0 47 , i BT )5 L T DEAE-
Sepharose [HE a2 #44:, AJ 0 ~0. 5 mol/L NaCl
ATERME R BN . 2233 DEAE-Sepharose 112
MG 7N B A 20 R I Y A I B A5 31 1
/NEEE R PV- T AL, RS 5345 20 1) /NS 5 H
JPV-THI(E 2) .

SDS-PAGE HLJK 73 #7 .7k, H 7 8 i £ 3 JIL
W ELE 110 .52 .50 41 .35 .30 .28 11 ku £ 454E
FE (3, 9KIE 1 ii7R) o 4 100 C K IR i #4
J& IR IC L3R B 1 HA N A2 F 11 ku A5 Y
W&o i AR IR M A5, A 30 ku [
—ARARBI 25ty (181 3, 7K3E 2 FoR ) o 1B 3 Ik
B3 24 70% ~100% B R B Eh i, R 24
h 20 mmol/L Tris-HCI( pH 7. 5) i&#H1 5 BIRESS , A\

] A] UL F7E 30 ku F125 ku K75 BORI ) 45
2: DEAE-Sepharose 5§ 7 3¢ et 20T )5 , 70 F 1t
fF 11 ku B3 09 P 45 25 B0 I« o b8
HIEE A ARBE N, Sy PV- T 340 TR 8K 0 5 1

W, A PV-11
50r 1A
2.5 [ Asgo
4.0}
o 3.5H] 35
S 3.0H =
ﬂgg 25t 050 € 2
X2 20H =8
ERRL 025 B 5
Lol =
0.5 Q%
' A .. it . 0, 2 Z
050 100 150 200 250 300 350
Fr BS54 mL/tube)
fraction no.

B2 HZAE4/INEE Qi DEAE-Sepharose fast flow
BFZHREEM (2.5 %x10.9 cm)
Fig.2 DEAE-Sepharose fast flow column chromatography

of purified parvalbumin from Japanese eel

ku M 1 2 3 4 5
1160 I
66.2 I
45.0 s
35.0 -
1
25,0 =
18.4 [
14.4 [N

—— N — ey <—

B3 it HABE/NEE B SDS-PAGE 5317
M. FRUEE A 1. AANEKE A 2. 100 TG L35 3. 61
BREERMTREN; 4. PV- 15 5,PV-11,

Fig.3 SDS-PAGE analysis of purified
parvalbumin from Japanese eel
M. protein marker; 1. myosinogen from fish muscle; 2.
supernatant after 100 ‘C water bath 10 min; 3. fractionation with

ammonium sulphate; 4. PV- ; 5,PV-1I.

H A 5 6 9 7o 7. AL /N 2R 1 Y 2D-PAGE 43
Wras R Bon (K 4) ,PV- 1 BT840 12 ku,pl
25 5. 3; PV-TT B4 F 2k 11. 5 ku, pl 24
5.0,

PA/IN BR AT /N 2R B S BE BT (122 000
Wi BE) AF A — ¥, HRP 5 i (19 % 5t /D B 1eG
(1:2 000F5 %) ¥ —4t, 43 |id 2 Dot-blot Xf H
A PV- 1 FIPV- 1T #7545 5 s,
4lifb iy PV- 1 F1 PV- 11 #5557/ BTk /N 2R 1A
SEREPUAR R A A R 2 S BRE A, E S 3 A /)
HEA, HEAFRHA TR,
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¥R %

pH4

TM

A

5 HUBABENEESPV-1(A)F

A

pH4 7T M

116.0
66.2

45.0
35.0

25.0

18.4
14.4

B

4 S BAREBEH/NEZER PV-1 (A)#1 PV-1 (B) i) 2D-PAGE 347
M. bR Ao
Fig.4 2D-PAGE analysis of purified parvalbumin PV-1 (A)and PV-1I ( B) from Japanese eel

B

PV-1I ( B) i) Dot-blot 4%t
Fig.5 Dot-blot identification of purified parvalbumin

PV-1 (A)and PV-1I ( B) from Japanese eel

M. protein marker.

2.3 #UBAEHMREESNNEERSMF
Fr7 1t IgE RAZHY ELISA JUE

I L AEAR I H A S8 5 J 1 /N1 2
FPUEALRE 96 FLERIR LI L, A SR
MGGV —PT (125 Fike) , LG S i A
ML g BITPEXS AR, 5 102 000 F B A 5T TgE-
HRP )5, TMB i {45 OD,5 fH AN 1 PR
Tt SR TE NI el T SN R R

F®1 diEASEKTHESEMNE ELISA 4R

Tab.1 ELISA analysis of purified proteins reaction to sera from fish allergy

Pt antigen 1% number of serum OD,5, 25 result PEHr remarks
i collagen 0002 0.083 +£0.008 - negative control

6415 0.086 0. 007 -
5588 0.089 0. 008 -
8807 0.090 0. 006 -
7071 0.087 £0.011 -
9666 0.388 £0.018

5277 0.370 £0. 023

0149 0.354 +0.015 +

parvalbumin- | 0002 0.086 +0.008 - negative control

9666 0.108 0. 011 -
5277 0.102 0. 009 -
8807 0.103 0. 008 -
7071 0.105 0. 100 -
8277 0.101 0. 009 -
4989 0.095 0. 007 -
0612 0.106 0. 008 -
3132 0.097 £0.009 -
6415 0.565 0. 025 +
5588 0.487 £0.018 +
1030 0.342 £0.015 +
1529 0.315 +0.015 +
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PiJ5 antigen 1% number of serum OD,5, 45 result PEHr remarks
parvalbumin- [[ 0002 0.085 +£0.008 - negative control
9666 0.088 0. 006 -
5277 0.092 0. 005 -
6415 0.093 0. 008 -
5588 0.095 +0.009 -
1030 0.102 0. 008 -
1529 0.096 +0. 007 -
8807 0.506 £0.019 +
7071 0.460 +0.015 +
8277 0.438 £0.012 +
4989 0.429 +0.015 +
0612 0.418 £0.014 +
3132 0.404 £0.016 +
PSS S IgE, JL-F- 3 B [, 450 nm 4Ly 2.5 BB & (SGF) iHi

WS AL AR 5 70 28 5 SR 3% FRVYE I35 76 450 nm
A0 B W S4B A TG 3o HCTE AL R B LA L
Halifb g CO A PV 5[] i f0 2 5ot 41 8 2 B
PRI IgE %K A 5 S OB, =% T A8 X
SN o
2.4 #ABAREBHREEA//NEEASMF
551 IgE R KA Dot-blot 4 7F

alifb iy H A B8 i )7 2 11 5 3 o fa 28 fUR
F M3 (429 9666 5277 .0149) i Dot-blot H! Bi
B PV-15 4 i 2 U I (G5 R 6415
5588 .1030,1529) [ Dot-blot H BLKE i, PV-II'5 6
o #0023k AR BH PR I (4 5 o 8807 7071
8277 4989 0612 3132) [t Dot-blot H BLBE 5., i I
T RO IEH IR Y Dot-blot A4 B £ KU o

66.2

6
Fig.6 SGF digestion of purified collagen( A ) and myosinogen ( B) from Japanese eel

H A g il I 26 11 19 SGF J4Ak4h e anisl 6-A,
B HET R AR (1 min J3AFSE4) , ol HEREARAL
18 (1 h 3 f#5E4) o WP F 2 BIALE 97 ~ 116
ku .80 ~97 ku 166 ~97 ku = EfP,97 ~116 ku
] A RAAR 7= 4 SCHE 1 h S 2 43/, 80 ~ 97 ku
Z [T 65 A 7= 0 B 67 1] £ 428 < T s 20>, 66 ~ 97
ku 22 1] A = 4 B 2 e 1) B9 K 3, LK
FEF SGF I 255 WL 6-B , B 4 1 Ak Ao ] 7 4B
1,40 ku Kb EE FIRGE W4 A PV ZEDLR B
P SAR R, L A I 8 i 2 o e 2 8 4 A5 UL
WEETE 25 ku Fl 16 ku 4b Y 4574 43 SI7E 15 min
130 min BP0 AR E A
APV [ 4-ft a]BAE AE K 3 4k 30 ~ 60 min
RIS PV BN - B

papics
2 5 10 15 30 60 control

1

it B AR E R (A) MALRE R (B) B9 SGF iHH
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AP ANE &R . K AR R E A R
1 BNV Y A SCR BRI RIS BT T T7
VAl AL B H A S T 5 1, 5k
i N 1l R << N g N ) 4 = )
AR T3, A A — A B3, BRI/
29709 250 ku; R BAFEEPI Sk o WIS TR
120 ku 5 110 ku, Zifk e R AT Bt e
05 SRR 112 SR DU S . H AR 8 e
JEU 1 A SMEEEL B  1e A  SB, B I 1
min S LR AR, T o WEHETE 1 h 3 1L A
AW WAL FEEAE 66 ~ 116 ku Z[A], 45
TR A A B T R T

AR SR P ARG R S 43 PR i . DEAE-
Sepharose [ 85 T3¢ # J2 7 25 Jr i 4 Ak 45 31 9 Fil
TR /N R 1T (PY- T R PV-T1) o 2l 4k 1 7
T A 588 /N 2 1 4 T 45 R /N TR A 1
SERETLIAR S A SRR A . S Al A
I B PRl 2 TR £ /)N 37 2 F AT 0L 16 FL Ik, T
B HE IR (1, H A R, PV- T B4y
THZH 12 ku,pl 290 5.3;PV- 11 B4 T-H2H
11.5 ku,pl 2543 5. 0, 3 F A5 %5 Wi Fh 2 50 4 /8
W AT A LRI T , SR )5 [R] GenBank $i4f%
i A gt /N3 K 1 51 ( BAF98922) Y 4
FEX, 237 G [ P 5 0 5 4 e, A
SN R AL W 6 20 % SR, T £k 30
~60 min {7 7] WLEE F /N 2K 11 /N T i R
i), 45 SR W /INYS 2R 1A TR LA 5 1 T 1
FasE M %2 R S BN TR R RE AL

(EASHE B A, T 13 3 f 2 Sl 2 v
I 375 (9 ELISA FI6p 8 LI A0 #2455 — B B 7 , 4l
A =N =P SR N VR NG
9 BE A L3 2 A A SR A TgE &5 RO, e %
PEAS UL o T LABE IR 1 A0 L 2 1 T
WIREAT RS 101 B R AL S, O T B A e D
A )37 5 = i) UL 1 v N R A
Tt B 3 1 22 () B BT AR , 45 R S 7R R 5L 1
o RN R Y BA B I R e M, 52
B LR | L A 8 5 e DR 11 /NG B 1 B
A RE AL R SE PR S R, T RES | K
AIA] 2 1 TE A SRS RBU N . 5T Rk

A SSh PIRR J B 2 1 0 28 e fUR A P Il
i, RS 0 R S R 15 /N i 8 e o
P, SR A R T Ak L il e T Ao A o o R
F A5 SRR o

S 30k
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Allergenicity of collagen and parvalbumin from
Japanese eel (Anguilla japonica)

LIU Guang-ming, SHI Qian-yu, CAI Qiu-feng, PAN Bing-qing,
WENG Wu-yin, SU Wen-jin, CAO Min-jie "
( College of Biological Engineering ,Key Laboratory of Science and Technology for Aquaculture and
Food Safety in Fujian Province, Jimei University ,Xiamen 361021, China)

Abstract; As the largest producer and consumer of freshwater fish in the world, many people suffer from
allergy for consuming freshwater fish in China. However, the allergen profiles of freshwater fish are rarely
known. Parvalbumin ( PV ) and collagen represent the major allergens involved in IgE-mediated food
hypersensitivity to fish and fish products. A variety of clinical symptoms, such as urticaria, angioedema,
respiratory symptoms ( asthma and rhinoconjunctivitis ) , gastrointestinal symptoms ( diarrhea and vomiting )
and,in severe cases, fatal anaphylaxis can be caused after ingestion of fish. In this paper, collagen was
isolated from Japanese eel( Anguilla japonica) via alkali dissolving,acid dissolution, salt precipitation , freeze-
drying; and two subtypes of parvalbumin(PV- [ ,PV-1I ) were purified from Japanese eel with the methods
of boiling, fractionation with ammonium sulphate, and DEAE-Sepharose anion-exchange chromatography.
Then collagen and parvalbumin were identified by Western-blot with rabbit anti-collagen polyclonal antibody
and by Dot-blot with mouse anti-parvalbumin monoclonal antibody respectively. After that,collagen and PV-
I ,PV-1I were detected the cross immunoreaction of IgE binding to the fish-allergenic sera with enzyme
linked immunosorbent assay ( ELISA ) and Dot-blot, and there is no cross immunoreaction to the fish-
allergenic sera among collagen and PV- ] ,PV-1I. Finally,the digestibility of collagen and parvalbumin was
analyzed in simulated gastric fluid ( SGF) digestion system. And the results showed that collagen and
parvalbumin have high digestive stability. In conclusion, our present results indicated that collagen and
parvalbumin from Japanese eel have high digestive stability and immunogenicity, and they can induce the
IgE-mediated food hypersensitivity of different patients.

Key words: Japanese eel ( Anguilla japonica ) ; collagen; parvalbumin; allergen; immunoassay; cross
immunoreaction ; simulated gastric fluid digestion
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