ERELE2H
2008 4£ 3 H

7 S

JOURNAL OF FISHERIES OF CHINA

Vol.32, No.2
Mar., 2008

X EHE :1000 - 0615(2008)02 - 0273 - 06

PENIFEZETHENEERELER

TRE, FkX,

BT

(PEBHERFRAEEK™REZEELRE, LR FE  266003)

MEUFEATAFRAR, EERBAXPEAT IR N EAEE, WA BPTHRN
BHRERE, CAAARARRBERRE AN PENTRIAR A>T oM EREGFTE
REETREAGR, REAABHAMEEEZA L P EATN T ELER, A BHH . K48
¥ ORREHRSKE LA E ST ERAEEARRARATHAR, RSP AT EREIRE N2
FECkARED BEEHN44%, FHEOABRE L REM TR o ik, 5 AT R

XA RzHEERTHRRE,

XER . FENN; TR E L2 KR ERS ¥
NERARIRED A

HES%KE:Q51;5 917

MEH SR BEP M EREABRK A EE,
BEYHERRRNRAREREE, BT HESR
BAFENEMEZEERNEZ —  KIBEHE S
BARBBROFRE! 2, SRS £/
SR ERESIREBESBRINER RE MR
JLMEAR, HPRES 50% M LS 8B ELE
KA B RN —X R EESHED . &
B, AAT TR B R 7= B UG 72 5 th S aE R
HeirRREGRERFEEN—%, BT, BN
SAEFL TR T IS BRI . ERHTHR
RIBFSE P, Daul 25040 F) AT AF i 08 75
EViARES 5SS MBS SHEE, RS T
25 36 ko B H R B AZHF ( Penaeus aziecus ) B F
BABIR, ZJ5,PRE NS FF R
RATEXMHECKEHESAS , B o HE
HIR A A — e Yy B AL F MR, B 5 B E A LA
FRENRES , EARMRZ BHBFESE —E
Eg%ﬁi[s_s]o H [ X5t ( Penaeus chinensis ) & —
FEETRENE™, RZREHREEE, Bl
X Hoad BUR R AT R WIRE . ALR L ExX
HRARNR, K F B R, 3 KR

5 H H8 :2007-05-29

GRIE 2 R - O K/ P = R Y FIN
-, g AK = ah P o SR B R 32 Rl MO 2
MRBERAEES L,

1 MRETE

1.1 ZBRHHSNE

PR I 75 B B 7 5 T A OB R B IR O, )
FAREBRAFHRE(+ + + B2 HIF S8 10 ff
BE. BIREN 0L BENLESFERSHAR
P FHAE I 75 ¥t , 7 B9 05 4 %% , I FE - 80 TR
IR VKA A

HEXIFE T F ST EILKET S, A
A RFRICHEP A IE Pk (A9667, Sigma),
HRP ARICHFEM R (AL FEZ 1) , H il 5 40 T4
PRGBS At ok,

B (DYY - 7C, b A —) , R A
41 4h 5k i X ( NicoletNexus 470, Thermo Electron) ,
B W M B3 1Y ( 1100, Agilent) , MALDI — TOF
JE %% (REFLEX I, Bruker),
1.2 XWHZE

HHR R BEXEREBHLRIIT
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WS AR, TRERTH. M5 g TH. A& 1
mol- L' L1 0.05% B9 — B 75 B B Bl 4R 9,
W15 Wk pHMRg R, BoER EH, H PBS
(0.01 mol-L™"MBEMR L vh ¥k ,pH 7.4) & 72
h, BB 12 h |M—IKBENB. RJ5HICHHEY #
TRH TR, BRT -20 CRKBERER.

% % ¥ i ( western-blotting ) k A
Laemmlil!" R % LKA R, B BRIEEN 12%,
WRBRERS%. WEORTEDEHRT 4
BRE,BETWEL S e, mkEDNR. EAR
AR AR 10B fefa, MUHEREZFHTR
BEEN B # W , 56 B PBS-T (& 0.5% Tween 20 K
PBS)Ut%  HZ4A ¥R E: BETHHAR (&
0.5% BSA 1 0.5% Tween20 K PBS) 4 CH 3
B, A BURE BN EIR & M E 37 €
HATHUR SRS 1.5 h, B PBS-T FE4r¥E %k 5
ANEYERICHERA QEBREHN 37 CTHF 1.5
h,A PBS - T 3543 ¥ ¥ J5 I A HRP A7 iC B9 38 F
F,RMAN 37 CHFE 1.50, R4 BE )5 H PBS-T
TV, MA S mg-mL ™' “HEREKRE, T
BRIEHE RE

TEMNFITEZEHRG S B L HEFET
M SR E B R AR Y AR KB R 5 mg-
mL ™', B R A g T A, B
TSK-GEL 3000, #:8 35 C, #izh 48 PBS(0.01 mol-
L), # 8 50 pL, % 0.5 mL-min~', 7E 8 5}
R #5 (280 nm) FEAT R, Xf & A B4 #EFT UL
£,52min WE 18, LEH B ERNE N, #
EEBRMDHIREE D%, & BT, B KEN
HBR)E ,FT BEFEE-20 THEA,

ERsEHANE dAMNIBEREESST
Wk, AR EERENRE Y Ral? R
%R - Bk E L aEsE,

RSN R RMERMEEM,
Baib RIS BMEEAET 0.2 mol- L~ ! NaOH
-1.0 mol-L™'NaBH, W #,TF 45 CF 0.5 h,
200 ~ 280 nm I & ;5 SR WG, B B I 8 R
P A 3 14 A () v BE Ao IR 19 5% AN IR WK i L I
w3 BTG h R AT K.

R R B> & & MALDI-TOF
B 4B, AR B KR B R A B i (BRI R
FAEREAR) . BN ESRF: NBOLE, K
337 om, EBE FREGT RN (RTEK 1.6 m,

MEBRE20kV),FTHER N o FE4-BEARE
B (a-CHCA), EEHRFIIBBEBR R, MNAH
Mascot # R 51 A E H T A I8 & NCBI H #
REERSBWT

1 REASHRE
Tab.1 Parameters of database searching
B8 SREE
parameters parameters selected
WRHEE kR B 18 SR
type of search peptide mass fingerprint
HEAE
peptide}\mass tolerance +0.3D
i BEOR
enzyme trypsin
ik BeE L
peptide charge state
w2k 154 Z. B4k carbamidomethyl(C),
variable modifications & 1k oxidation(M)
BARIH .
max missed cleavages
AFRIEE %6 K
protein mass
BERM s

number of queries

RN &P BeES A KBr TR,
TE 400 ~ 4000 cm " E AT HFE .

2 GRS

2.1 HENBEEIFENERE

W E XS AR k3R 5 5 BRI SDS-PAGE #474>
HELD, EMELrBEBENESRAS T4 TF&E
36 ku WEHEEBEE. H 10 fidFid 8 F K m
18 X FH M 1 b A8 8 B W R R B R (B
2),/ FERAN 36 ku HIHES 8 S&FHITHEE
HEMFELHBRN, FREERESEESEEH,
M5 53 4h 9 Ar R 3 G4 8 & i 75 X% FH 4 1L 3% b #R A
BRE, B % 8 R £ B S BUR X E S E SRR
P WUR BTSSR — B BB,
22 HENKEESHENS Bl

7£ 280 nm T MG MR JEAE , 345 3] 5 g (E
3),HH 14 ~ 16 min WL E %4 SDS-PAGE HLik X
GEHMERZHESHELFERFBYIAELS S
W, W HPLC B4R | 11.5 ~ 16 min 3R
I%S — NI B PR IR B, & SDS-PAGE T L3k 75 4
FE36kn B—EW,HENBNEDBRKIE,
FR U i Rl E A 13.5 ~ 15.5 min,
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XHEMER S BT B, ALK DA R,
RAEE - RRENFHEEERN 4.4%,

94 ku =
64

43
ku
20 s ek

14. 4
43

- 30
B1 PEXIFEARMEYE SDS-PAGE
Fig.1 SDS-PAGE analysis of proteins extracted
LER iR,
2-4. BHRHBER 1AL 4
1.Protein marker; 3 2 1

2 — 4. Chinese shrimp proteins extracted
Ba PEMNFEESEROBEHIRE

Fig.4 Chinese shrimp allergen dyeing results
1o & FAnE;
36k 2. % D% 2 AL R,
3. REERRALR
1. Protein marker; 2. coomassie brilliant blue-dyeing;

3. thymol-dyeing
12 3 45 6 78 9 10 11 12

H2 A EXE SR E RS EE 2.4 HPEMFEZETHIRAREKERT
Fig.2 Western-blotting analysis of proteins extracted FE X S ELW AT G 7E 240 nm A4 B
LEARGE2. IR FEGNEEELSEE; HHARKSHABMHELESHE RN (E
B2 0 RIRLRR A MR SRR 5) 3 BB T o IS X4 0T 3o 80 R A 22 O B

1.Protein marker; 2:mixed serum from shrimp allergic patients;3 —

glel ) HFEFT R o- AR ENHARE,
ERMBIRENERRET BHE R, 7ERE IR E
B, SHRRENLEARER ~BERBR, H

12. serum from ten patients of shrimp allergy

5 4} Pimedpeaks B R o BB T R, TV JR O3 T 6 R A R
Z3t ERRTE 240 nm b #5745 FHE 5 SR I

S 2t 0.5 [

21

Zof 0.4 [

-t

ié*Z = 0.3

Abs

5 7.5 10 125 15 17.5 20 22.5
1B /min time 0.2 F
B3 $EIHEMEEAN HPLC Jt %

Fig.3 HPLC elution curve of 01T k)=
Chinese shrimp proteins extracted A
0 1 | | L |
2000 220 240 260 270 280
23 HEMFFEIHENESR Wt/ nm wave length

WE 4 PR, B A SEE ARG, 2 ‘ -
B0 BT 5 2 55 7 o [ S F e R a igf@fﬁiﬁ@ﬂmiffz%
AR R, Vo BB — MR . N T s i
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2.5 HEMNIFEZETEERKRBEEYEE

R mascot i) 7F 2 b HEH) W (P < 0.05) ,3F
GRT 79 43 R BARGE R R X — R RS
HEAERT 11 M E S (B 6). HA 8T A4 514
W AN LG & ( Paralithodes camischaticus ) 73 8L R
43107, Y18 BREB BN 17 4 (38 2) s B ABUK
#H#F ( Pandalus eous) 33 R 454324 89 4+, W & BK
BEBON 15 & BT XHEF ( Penaeus monodon ) F1 46
AR ( Homarus americanus ) 33 B8RS0 87, W)
BB 15 4.

1 129.606
1 257. 665

L0+
0.8+

0.6+

950.491
1 578.802

0.4

T 1414.767

0.2+

M/ Ta.u. ] X10' Intens

£ 1 842.867

=
T 2069.015

0.0 Ml AR L bl
800 120 1600 2000 2 400

JEAitE m/z

A

B 6 X o S B A Y B B i
Fig.6 PMF of Chinese shrimp allergen

F A BioEdit 3Kk 4 X 5 4 £ 5 B9 BT DU 45 R
TN RAXEFRERIHEEANEER
BB AR F AL BRI 35 99% » R BIRE
HHHRRENRES, FREAAFENRESE
FHEETHERKE S HE YR A H B
el B EHPHEBEIBEERSZ— A
mascot R W & RBEB RIS ERKRE, F
EXMIFEESHESHEPRRIHEZ HAFE
BEMFEEY, RFBEMNZ HFER RN
—NEEEHR, X5 THEHIYEELHIEZH
FIEE R R B S &l,

2.6 WEMNIFEETFFRERIS A

M 7 7] LA B F B FERE AR 1 — R AR E
L :3306 cm ™ 'iX — I BER O - H M 45 ik
30,2958 em ™' i) — A IR MR C-H 4R 3h;
2400 ~ 2300 cm ™' Z R B — & R B F R
T30 7= A B4, 1648 om ™ 4k ket b BER 4R
B fE R Uk 2, 1557 em = fH R — 5B IR I %R N-
HAEXT C=0 URAMBWEXFE; ME
1394 cm ™ [T H B T — £ % 5 B R ORI A
X SR 0k 54 N-HZ Rl C-N 4R
SIMER, NAASEET AT UBRAEL R K%
M4 B10-201 11209 om ~ 4 A AT R ik i , T B
ZEBARN - REMFE - BIE,

2 BEERELER
Tab.2 Database searching results

WEE i 3 BT AL Rk 8 sl
observed value calculated value delta Da position miss peptide sequence from database
835.3852 834.3719 0.0060 134 - 140 0 SLSDEER
880.4537 879.4450 0.0014 162 - 163 1 YDEVARK
918.4004 917.4454 —-0.0523 67 - 74 0 ANTQLEDK
950.4507 949 .4505 —-0.0071 153 - 160 0 FLAEEADR
1010.4194 1009.4936 —-0.0815 8-15 1 MQAMKILEK
1078.5502 10775454 - 0.0025 153 - 161 1 FLAEEADRK
1129. 6064 1128.6026 - 0.0035 190 - 198 0 IVELEEELR
1146 . 5667 1145.5750 - 0.0156 169 - 178 0 LAMVEADLER
1257.6648 1256.6612 —-0.0037 92 - 101 0 IQLLEEDLER
1274.6731 1273.6700 —0.0042 168-178 1 KLAMVEADLER
1295.6245 1294.6629 —-0.0457 39-49 1 AEEEVHGLQKR
1376.6380 1375.6215 0.0092 113 - 125 0 LAEASQAADESER
1413.7670 1412.7623 - 0.0026 91 - 101 1 RIQLLEEDLER
1414.7437 1413.7212 0.0153 77-90 0 ALSNAEGEVAALNR
1587.8023 1586.7787 0.0163 252 — 264 1 EVDRLEDELVNEK
1644.8303 1643.8730 - 0.0500 199 - 213 1 VVGNNLKSLEVSEEK
1647.7518 1646.7933 —0.0488 169 - 182 1 LAMVEADLERAEER
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Fig.7 The infrared spectrum of Chinese shrimp allergen

3 w

AHREEETEMNIFEFESHER S TFE
7 36 ku WWEEE O, A A3 & 3R A 598 vk sl AL A5
ASHEED WAL IEEN 4.4% , 7 O-&
WK, “REMEER B, R\KRERL
ELERRE R T 17 &Y & KB, %8 & E xHiF
FEAFESHERRREFRSREZRAFE
ERERRIEME. PRl gER MR RT
R B, X R RO 78 2R 2 1R 38 XL I —A
BEEFEH,

S EHE
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Identification and properties of major allergen from
Chinese shrimp, Penaeus chinensis

WANG Xiao-fei, LI Zhen-xing, LIN Hong, DU Ya-nan
( Seafood Safety Laboratory, College of Food Science and Technology , Ocean University of China, Qingdao 266003, China)

Abstract: In order to obtain relevant data of Chinese shrimp allergen, and lay theoretical base for the allergen
control, here the antigenic components and properties of Chinese shrimp were investigated. Its protein profiles
were analyzed using SDS-PAGE. Then western-blotting was used to determine the major allergen of it. A new
shrimp allergen was obtained with high performance liquid chromatography (HPLC), and its characterization was
preliminarily studied by B-elimination, UV a scan, peptide mass fingerprint (PMF) and IR spectrum. The result
revealed that the major allergen of Chinese shrimp was molecules-36 ku protein. It was a kind of glycoprotein and
the total carbohydrate content was 4.4% . The bond between the polysaccharide and the protein was O-type
glycopeptides linkage. The major allergen of Chinese shrimp showed high sequence identity with that of other
shellfish .

Key words: Penaeus chinensis; allergen; identification; petide mass fingerprint( PMF)
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