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HE: MEEAR AT EMIEEREREENNE Ao I R m R AR 2 TRES. A THRELES
P30T 1 it B ASHIFAT LU LA ST R (Litopenaeus vannamei) 3 HFFLNF 5%, K ELE R R F A7 M ST EF L% TR
BRI 8 FRA R R . SRR S AR BIE LIRS (Vibrio parahaemolyticus) 12 h J& , MfiL i T 88 —H 28.5 kD
HIEH (4 p28.5) . 4 MALDI-TOF/MS 43 #7. 2 5 FLANEX IR M 35 & 5 75 kD WARG &S E FEM. 350
7R, p28.5 HEA MU S 15 & Ok Rk ERr Rt 4 G T BIZ 5 xR BB G AR R IEAESC. bRl p28.5 &
N 127 2 o B % G5 T BT U5 7 A B —Fb 28.5 kD UL 15 B T REAR BT v B, HOTT BR R L WE B R HE A e e Th AR — FP Ay

K. [ HE AR, 2008, 15(3) : 425-430]

KER: FLAE TR 28.5 kD MR & A« PR A B fLE
CEHS: 1005-8737- (2008) 03-0425-06

HESES: Q71 XHRFRIRAD: A

M8 B & —MAEE T W s N AR sh )
Mtk B R SRR ES. — B, HFEEAH
DiRe SR A R A 0. (RIS RFFIR M, M
BEAR -MzUfEA L HA SRR
17, 1535 s O 4y DL S B2 el B A 3 5 5%, T HL
B A Wy E A B RETE T DU B0 MR B R v
S RARRE SR T RE BT BRI SR
FrEALR 2, AR S By i S B IR T PR AR A 2
T B BURE PEAI BRAE F B . Destoumieux-Garzon
s BN FLAESTUF ( Litopenaeus vannamei) F140
VR XTHF (Litopenaeus stylirostris) 2 i MfLE &
YB3 MR T ME B A C R m A HTRIL. Lee
LEAE W KNRE (Pacifastacus leniusculus) W45 B
afi b 1 PP I B A C R BT i R P B IR
astacidin 1. [R i, FUHE 34857 40 85 8% 9 48
Bt i IR L WA B X — 2 Ui Re R A RS R
RS R EEME. AR R EA
R F A — 2D R X R S R R IS
BRI AR AL, DU B I S A B A
7 ML B A AR AL 32 5 SRl

W B HA: 2007-08-01; {&iTHEE: 2007-11-06.

1 HR5F%

1.1 ##

L1 SKIERFRE LA i e il Sk i i A A
R, K4 10 cm.

112 XA RPT LAY T IF g 8 A P IE i
JB 1)K 2 A i B2 2 R A B AR 2 5 b e 4 L T
FEHE HE SR = U, E PR 1gG-HRP 4T
SINO-AMERICAN A7), =& LA HA R b il
TR S E 7= Fh, 2068 B = 15 4, il 2 i
Jy Sigma 7= i, B AT F1EEIA H Promega AR . R
IR FIE F L3 Sangon £ TREEF B A #], R G
4 Reflex IIl MALDI-TOF (Bruker A 7] ) .

1.2 Ak

121 ERMFRIH & 3% T HSFRER 7k
A7 00, F U mL T S A PL £ T 0 B
B itk £, 4 °C KA k%, 3 000 r/min B L 20 min,
T 20 C fRAfF&H

122 BIFMMESENOH & RAFERESH
7T EEAT Y SR I R A R B

ELWME: T AEBARRFELTE (06027212); [~ ARG R HH M B (2007B020701006) ; il 3k 77 R 4% v &1 15 B

(2006-148) ; B FK BRI ZE 4 FEHINE (30400258).

EEE A TR 19710, 5, B+, BI2R, TENHTF YRR H RA % R T RZ% 5 . E-mail: zhangyl@stu.

edu.cn

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

426 o KR 2

5%

VEIR O RRE A 5.0X 10" CFU/mL 1 T Bl -
1.2.3 TERAG AT RER K sRg X R4 o %) 4l
(A 4H) FIsEasad (B4 )2 4H, 47 HIHL 0.1 mL 0.85%
T T AR B R KR 1.2.2 46 ) W B T IR 2R 2
HET AL AT LA 4. FESS)E 6 ho12h 24 h i
36 h FEMLPREL 5 A7 3 0THF, i ECH mik =% 1.2.1
43 37 T A BN KU I SRS W IR Mg . O TR
F oW, ¥ SRR AT XA R PRIGE ZE T X0 (g
W LS 2 05 I S W FE R (M SR 4y 25 )
SRRAN LR 1 (B, 41) FIsEIR4 2(B, 41), I
B AR [ I BEARAS (4 56 R L5546 Y 6 4% 4 B1/B2-6h,
B1/B2-12h, B1/B2-24h 1 B1/B2-36h, 5 2 % [, %t
T X O AL YR 40 3 iy 44 A0 A-6h, A-12h, A-24h
A-36h, T 20 C fR{74% M .

1.2.4 SDS-PAGE HBik F 0.01 mol/L pH 7.4 PBS
B 1.2.2 Bl & 00 R A R S $ AR 110 7
B, 5 2XSDS G INFE S i SF AR IR G, 100 C
A 5 min, RH 3% WRA10% 7 Bz w7

T
1. 2 5 MALDI-TOF/MS ##1 RHZEKXESMR
i 77 34T 1Y, WA SDS-PAGE & i [ HX p28.5

5 AT R R AT I B A B AR TR R G o
HT AT MS-Fit # 225 [ #4852 .
1.2.6 Western-blotting 53 #7 [ 1.2.3 SDS-PAGE
Rk, I I TR R B A E A B A, 5% i
NE WA SR B 1 h, Rk S b 6 85 A 1eG 1t
MyE (1:400) FFEH% IgG-HRP (1:1000) =i
§5E 2h Al 1 h, DAB R, BUEH R 4T .
1.2.7 p28.5 EA SR B R ABXES
A 1.2.4 9> JEEAT B1. B2 408N BRI 3% SDS-
PAGE HL¥K, R ¥ p28.5 & A 7E vk 3 H Il S
75, v B1 A1 B2 DL K B2 4H 12 h §iJE Wilk e T
XPUR TR p28.5 5 [ HU B JL 2, LRI p28.5 B
5T UG RE T AR DR

2 ERESH

2.1 XTERECGRE)S KR /S N5 SDS-PAGE 43 #7
W 1 BT, S5 AR L, Sl e G R if 5
W5, B1-12h. B1-24h. B1-36h UL &% B2-24h. B2-36h
VR & M35 7F SDS-PAGE HHyk B3t L Bri 1 &4 F
T4 28.5kD AR AW (frdh p28.5 |E ), 1M
B1-6h LA 2 B2-6h. B2-12h G p28.5 & (4 4 HI TR
SEE IR BRI, p28.5 B [ 4 I A (0 B P Bl O

S Y 5 I T ST () PR A T 22 IR, 7E B, B2 20
FH 59 21 5% [0 860U 43 71 9 : B1-12h, B1-24h., BI-
36h 1 B2-24h, B2-36h. HUILHE/R, p28.5 B AN i%

R TR L B s T K R S YR BT R A
le2345678910113kD
-‘F--_

97.4 r 8
 999ese0900

43.0 ree Yy

31.0 - 28.5
20.1

14.4
1 FL4i i 6 R B 4t Bl v 0 90 1 )5 IR & ML SDS-PAGE

T

1: FRHEEE (15 2~5: 47508 A-6h. A-12h, A-24h il A-36h & &I
5 SDS-PAGE 43}#7: 6~9: 435124 B1-6h, B1-12h, B1-24h fil B1-36h
B & L% SDS-PAGE 4347; 10~13: 4+ 52 B2-6h. B2-12h, B2-24h
# B2-36h {84 1175 SDS-PAGE 437 .

Fig.1 SDS-PAGE analysis of mixed shrimp sera obtained
from Litopenaeus vannamei infected by Vibrio
parahaemolyticus

1: Protein markers; 2-5: SDS-PAGE analysis of A-6h, A-12h, A-24h

and A-36h mixed sera respectively; 6-9: SDS-PAGE analysis of B1-

6h, B1-12h, B1-24h and B1-36h mixed sera respectively; 10-13: SDS-

PAGE analysis of B2-6h, B2-12h, B2-24h and B2-36h mixed sera

respectively

2.2 p28.5F AMALDI-TOF/MS43#r

H TR R p28.5 B, UL E At
1T MALDI-TOF/MS 73 # (& 2), 85 R R HL, p28.5
A5 N gy X oF i #E & 3 AT 4£ (Hemocyanin
precursor, Accession: 1085839) H A& & & [y, H
BEAR B E L R IA 3 81% (AML R IE 1.
{B2 NCBI U E A i Q)75 ORI A . %
FI NCBI ptotein-protein BLAST #t—204-#1, K i%
F|A LR AXNHR I A 75 kD W (gi|854403)
HA 100% B — 20, Hoel DOA 1% 8 A 92hn B2y
JLEhEERPER I HE 85 ( 75 kD Wk, B IR HERT, gy
I SOT I S ) ot I i T B Y p28.5 R
AL HMmEE A 75 kD W EA & R RJEN: .
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34 FERRE SR FLANIE X AT 28.5 kDa ML WA & I REAR BT BY 427

a.i.i
vy vt et - 00 01y -
700°5%3 g To8ex gz
Rem = S5hRE 23
6007 Y W I/
5004
4001
3004
200
100+
5 1T ————
1300 1 800 2300 2 800 m/z

2 p28.5 & H MALDI-TOF/MS 447 ik i B 154U B i
Fig.2 MALDI-TOF/MS peptide mass fingerprint (PMF)
spectra of p28.5 protein

R 1 p285 EERGEHELEL MS-Fit &5 ZERELER
Tab.1 Homologous search results of the PMF of p28.5
protein by MS-Fit search engine

REEE oy, ISR (TR
Searched ° EITELET /% it
rotein Mowse score Masses matched Protein

P MW/ (D) /pl
p28.5 2.09 9 (81) 74981/5.3
EHTFHS Ykt =]
Accession # Species Protein
[FZESISPOL S A EEIRES
1085839 Penaeus Hemocyanin

vannamei precursor

2.3 p28.5 & H Western-blotting 53>

h T HE— B 52 p28.5 £ [ 5 XF A I B A
75 kD WP Z [6] [ Ok R, FEHLIEEL A-12h 1 B1-12h
VR & X6 UF ML 3E 4T Western-blotting 73 4. 45 1 4l
Bl 3 Brom, il ¥ 8 B iR R 5 A-12h, B1-12h
M3 S 9y 7 82 75 kD AT 77 kD 1 2 A~ 1f %5 5
AR R R M4 & 46, 15 BT 5 A-12h,
B1-12h M35 F1 8 2.6 %77 £ B ¢4, JL H 2 B1-12h
VR WPIR IS A H M B A S = B >, i H
7E 28.5 kD AbHIIL 1 5B B AR L4 . B BE LR,
LR ST I W5 S ) AE 52 2100 I B R AT e AR
ZoBRR B, Horb p28.5 BR A N E TR B

kD 1 2 3 kD
97.4

66.7 s ‘

43.0 [—

31,0 — . —=—28.5

20.] —
144 e
3 FLEIESTER R S BV I 9N J5 H0 43 VR & LIS Western-
blotting 73 H7

1: bR¥EEE E R 2~3: 413005 A-12h i B1-12h V8 & 8T 7% Western-
blotting 347 ( —FLA = FL4 510 S SUAF I B & B PLIAME 5% -
IgG-HRP)

Fig.3 Western-blotting analysis of partially mixed shrimp sera
obtained from Litopenaeus vannamei infected by Vibrio
parahaemolyticus

1: Protein markers; 2-3: Western-blotting analysis of A-12h and B1-

12h mixed sera respectively (first and second antibodies were rabbit

anti-shrimp hemocyanin antibody and goat anti-rabbit IgG-HRP

respectively)

2.4 28.5 KDIMIEE B MR B S 3T ER i g
WILi:ES 2

H T 2B BT B I 28.5 kD 1ML EE B [
fEB B (Rl p28.5 85 ) HXTHFHU/E& S Re ) 1y
AHRAE, 2 5 Bl B2 4H 54N 0 iR if i 1264 T SDS-
PAGE L3k, 45 B an % 2 F1E 4 i 7w, p28.5 & M
7E A\ Bl HI B2 HH I JLZ 5374 0%6.70% F1
42.8%, B2 40 12 h AT 5 p28.5 B A I JLEES
Bk 25% F156.25%. FHULUCRA, 28.5 kD MMl & A
WA f o B A K L IR A L S R e g
BE 7 R IEAH K.
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£2 p28.5ZFEATE A.B1 1 B2 AR HIHLE
Tab.2 Percentage of p28.5 protein presenting in groups of A, B1 and B2 respectively

k| 6h 12h 24 h 36h ST Total

Group n  ASP" %~ n ASP" %™ n o ASP"T %" n ASPT % n ASP" %™
A 5 0 0 5 0 0 5 0 0 5 0 0 20 0 0
Bl 5 1 20 5 5 80 5 80 5 4 80 20 14 70.7
B2 6 2 333 6 1 7.7 8 50 8 5 62.5 28 12 42.8

RPN p28.5 B ARIAARELE Y4B p28.5 BABBLIILE .

Note: " means amount of shrimp presented p28.5 protein; ™ means presented percentage of p28.5 protein.

60~

[ o e n
= (=] (= (=3
T T T T

Percentage of p28.5

p28.5% W H )L/ %
=

a b
>4 Group

4 B2 A 12 /MRS BURFE T AR A p28.5 & H B
JLE
a b: 4B B2 4 12 h 2 PIFR 12 h Z JEXHEF A H 3R p28.5 & A L .

Fig.4 Comparative analysis of presented percentage of p28.5

protein in the group of B2 between within 12 h and
after 12 h
a-b: Percentage of p28.5 protein presented in B2 group within 12 h and

after 12 h respectively.

3 it

— A A XTIE 8 SRR A S A R &R
stk R G, HAuE FELLR R s &, BT
FURT R A0 97 180 D8] 7 52 23 7 A2 4 TAE A8 1k
RFTE P A R, T BE T R 4 2 ROR (bR i
R R R TR A S B B A 4y T I R G I 9T
XPUR B AR Rt T B F B . Dhar %K H
cDNA 5 H AR R B AR % B (White spot
syndrome virus, WSSV) /& 40 F TN HF G, AR
550k SMERRNZMEREEKERET A
FIFERE A L " . Wang % "7 3&H] cDNA #0515
FAR K WSSV &4 /i [E B (Penaeus chinensis)
G, —EB o S A SRR R I #R FE AL (heat shock
proteins, HSP70 and HSP90) . i & 5 ¥ #F & A\ B
(trehalose-phosphate synthase , TPS) % % ik L FF,
MM 55— 5B 2R 0 ATP & R A B R R IR 55

FiE T W He % " iz ML WA & R 7E
SR R B S B H AW ERER R ILT 25 T ReL
SN Y (acute phase response, APR) #H3<f
B, ARFHE HE O R H AR, 1 IR
LR IR B S B LA IR S ORI T 1
28.5 kD [M.44 85 (A FEAEHT B, W10 I 5 %
U DR BE ) EIEASS. R AT LUK, ThEE A
O R B A S — BRI RIS 5 T R T
() S BT AR 5 BAT Z A BRI

ISR BT FUUR SE, M5 0 & —FEA 2k
RE 1 B 5 2 0 I EL AT LA PR AR A s v M B AR T B
2 ohae® e ¥ 8 T HRR I & C0 A
B, 283 LR 43 A PLgR e B e % B T 9 s S
[ B ) 8% 1) 375 B 1 0 2 R TG 0 2 JER L Bl v o
N 12 h J5 H M —+~h 285kD &£ H (K
1), & MALDI-TOF/MS 447 1 Western-blotting iiF
S5, 1% E AL S LA R M B A 75 kD W
FEEAEEEREME (-2, % D, i HIL 55
WEAOTVBEEF TS E (E3). BN,
p28.5 RV 1% 2 % T /8 e TR R S B I B
75 kD WA FAE = E R — MR B R B A,
5 Destoumieux-Garzon 25 ™ 1 Lee 28 ¥ B
I35 85 (1 AR BOREL LG, ASB T B R I 2 — PR
v B ML R P B, o E RVROR, AT REE
LM EE R KL TEARFR R

RWFFTE 2> 47 28.5 kD L4 85 (4 B AR 5T A B
7E A B1 fil B2 I I JLZE, LAilE— DR R N
RIS 28.5 kD Il 55 1 AT A B S ek R ek
Pere KNSR R AR KRI, 28.5kD I ¥ A
Béf T B A B8 R B 5 I I TR 5 A3 4 0 o H R
(I JLE I B T WG sE Tt ar s I JL R, W
FEWIESE T ST, 12 h Z BT ST 5 R o S B L
FREMT 12h ZJF AT HF R I LR (%
2. 4) . BUbAEN, 28.5 kD I 8 1 AR B B
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B RS LA T 28.5 kDa I 15 8% 19 B PR AR 57 F B 429

LE AP L o IS A 5 R e gL e 0 B IE A
Ko HET, KEWFFIUESE, APR & HUARTESZ 5 5o
JORAT B — s o i DR 30 M A2 B S N, A5 52 24T
R B ER R A B G LR, G R
M5B GRS R PSR B (acute phase
protein, APP)"?’, Yoshiga %5 ' % H, 2 Fh {7
I (Aedes aegypti, Aedes albopictus) 5z %) 4 1 B Y
J& AT 43 Wh — P HR AR B 1 B 66 kD HYJ APP.
Jiang % P g, M BRI (Manduca sexta) v 4%
fE—FhRESS & B-1,3- WEH sLBEBERR Y APP (B-1,3-
WEEIRAE A -2, B-GRP-2), HBE AT A4 B 5. 4
B, 0 AT EOE I B R O RS HRSE IR,
Destoumieux-Garzon 2§ | Lee 25 ¥ DL A6 57 45
TR S, IR 52 B9 ot 1R g 4 )5 I WG 85 1 AT PR A
PR Z M S PR S ML B A PR B, R
TR IX T RE A TG ME S Wy HRAE 0 SR A AR ) AR ) —
b i A e S e 2 T A T I B AR ML
Rridt— TR R
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A new fragment with 28.5 kD degraded from hemocyanin in shrimp Litopenaeus
vannamei

ZHANG Yue-ling"?, YE Xiang-qun’, CHEN Jie-hui', HUANG Tong-wang', HU Zhong', LI Yuan-you’

(1.Department of Biology, College of Science. Shantou University. Shantou 515063, China; 2. Marine Biology Institute, Shantou
University, Shantou 515063, China; 3. First Affiliated Hospital, Medical College, Shantou University, Shantou 515041, China)

Abstract: It has been suggested that hemocyanin would be a multifunctional protein involved in immune process,
producing some fragments with different immune activities in particular. To search some new fragments of
hemocyanin, a comparative analysis was conducted among serum proteome of shrimp Litopenaeus vannamei
during different periods after the shrimp was infected by the pathogen using comparative proteomics technologies.
The results showed that a new protein with 28.5 kD (namely p28.5) was found in the Litopenaeus vannamei
serum after it had been infected by Vibrio parahaemolyticu for 12 h. Then the p28.5 protein was subjected to
MALDI-TOF mass spectrometry analysis, and the database searching results indicated that p28.5 protein showed
high homology with Litopenaeus vannamei hemocyanin 75 kD subunit. Further evidence indicated that the p28.5
protein not only strongly reacted with anti-shrimp hemocyanin antibody specially, but also was related to anti-
infection function of shrimp. These results lead to the deduction that the p28.5 protein is a new fragment with
28.5 kD degraded from hemocyanin, suggesting p28.5 protein as a new type of non-specific immune pattern of
hemocyanin. [Journal of Fishery Sciences of China, 2008, 15 (3) : 425-430]

Key words: Litopenaeus vannamei; 28.5 kD; hemocyanin; new degraded fragment; anti-infection
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