HE15EH 11
200841 H

Hh G R

Journal of Fishery Sciences of China

Vol.15 No.l
January 2008

BEM LR B IER SR LAGEX EME R 4 7 [E TESEE AT

FhEAK, R, TR R

( LMK fa SHERE2E L 200234)

A SR 5 T 0 T Mt e 2 TP AR R Wk vk S FLATE ST A (Litopenaeus vannamei) BEARK R AR HFAT 0o L B8 F0 AL
% 5 MG IR MEREER Y (ACP) JIRMEREERES (AKP) (BRES (EST) AL %M 4Es (POD)4 7[R T By HEAT 7T, J1 K
it FRAF 55 R Uk S S AE R B (TSV) JREF B [F) TR AR 3EAT H . 25 AR EA L 3% 4 B[R] T BGAE FLAIE o 4 i (9 AN 7]
HRH A, BERBE TR &FHE LRENFRRENESRE R, Hd 4 B R TEIE AR R R TR, ACP
1 POD FEULAH . EST TERIR T 31555, AKP TERMR PAGRIE. B TSV JG, MIFH ACP 1 AKP ¥t g 5=
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FHEE TSV R IR B R L /Co i S8 UL PR AT IR 254,
Z11f) ACP, AKP. EST 1 POD iX 4 F [ TH§EAT L
BT MRV T W iE 4R 4 [m] TEE AR H AR, &
164 TSV HIp7iG Siz2Wie it —e e 2% .
1 #HREAZE
1.1 ##

2005 4F 7.8 RN AAT WA, BT 2 B X
IKPERE AT ik SR EL T B I TSV g i F4gE FedF
AR, KR 8~9 cms

EE B PMEERK (1980-) , Lo, L HFT A, 2 M H Feah 2 &3 A L IFFT . E-mail: 1000131891 @shnu.edu.cn

BIESE: VF# E-mail: xuyan6@shnu.edu.cn

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



mailto:1000131891@shnu.edu.cn
mailto:xuyan6@shnu.edu.cn
http://www.fineprint.com.cn

H1y

INFRK SR - RGP by £ 90 23 K FLAR ST R A4 Y 4 b 5] L B R 1) A2 4K 123
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8T Bl 255 Pk 23050 A R A =) 5 Bt s e Il 2 61
# (BioDev) TWF b5 A 28 i A W L KR A (R
TATAHA] .
1.3 A&
1.3.1 fEmElE  F AR L R R A2 e A
FEF A 10 3, 20 B SR L FFAIE 200 T R0 A
5 P e 2, B WROK 480 K B H AU S, I FRE, IF
% 103 (W/V) B ELA] in A 90074 g 32 B (0.1 mol/
L pH 7.0 BEERZE PPl ), UK 213, SIRWME
12 000 r/min, 4 “C 44 &0 30 min. HY 35 4%
11 (V/V) BN A vk DRl (k4 es
PRI 2 mL, 87% H il 1 mL K& /b 22 ) R A
JE, BT 2004 &M EERE 2 X,
1.3.2 EBik RN 91 5 TN 0 T i e e 3 17
B HE VK, 7% 43 B I pH 8.9 ( H: H EST 3% H 10%
S BERE) A 3% K 45 WE pH 6.7, LA 28 A
0.05 mol/L Tris-0.38 mol/L Gly (pH 8.3). A ¥t &
30 pL/ fL, FFaa B AR 80 V, iR My == 5 7= Al
SEARHE NS B RET, R A 100 V, iR B 22 45
718 71 B Yk A R i B, A I K. HRKE R &Y
4~5h. HIKMEREE N 4 C.
1.3.3 RB5EE ACP.POD Lt 5[ E kS
MR MY IR T AKP B s S T T vk
2 R A B R T 4 £2 33 1 U B R AT 5 BST o8
L e S ROk [12] 7T,

1 2 3 4 5 6 7 &8 9 10

134 EBIEER BOEEREIKEZERAMN
b7 URREAT RIS 53 SERI IR REBE I A8 AR ik
T, XA R IR R BRI A R B A g fn
Wk, s T, e s R B . BT SRS Y
G5 2 JRE Pn A= A2 i A0 KU 52, 48R BEARGK
By BRI [F LRSS 58 1, 40 ACP-1, F M BHAR 3B
PR R

2 ERESH

2.1 ERMEREERES (ACP, EC 3.1.3.2)

M1 RTE H LA SR AN [R] 41 2R b 2 1A Y
ACP B+ AR, Hp SR LR ACP-1 X 1
Sl LA R IE 2 B8 (ACP-1.2), DI
i & ik 3 4B (ACP-1.2.4, ACP-1.3.4), fif
WY B AR 2, 4 % NFEAAFRIEN ACP
Bk ikt B E R, I+ ACP-3 B4 fif
R e R LR B 1) ACP-1, LA (1)
ACP-1 et ik, DL bt R LR SFIF ACP
) B A7 AE B W AL 2R e, ACP [R] LEGE T
W Rk e, NI AR IR 555 .

Bl Ja, FLANTE ST ACP B il R 4 T — 2 A
b, B IR FIL AL ) ACP B 2 B A A28 4, H
R 3 MR B RN BRI AR, KL
JIF e o (0 AR A B B B, B R T 2 4B (ACP-3.
4), D EFIEE R A 5R k T ACP-4 85 AL Y
ACP-2., i 1 1) ACP-3, I I Fll.0 i A 1 ACP-1 B
WA IS . U TSV 5 FLANEX IR ACP [F
TR EB A S I A RS

123 456 78 910

— ACP-4

— ACP-3

— ACP-2

—— — — mmm— ACP-1

1 FLAVESTER AR ) ACP [F) T/ ok B i A g 7 =
F:1,3,5,7,9: fREEIF; 2,4,6,8,10: FHlF; 1,2: R 3,4: ALP; 5,6: 0ok 7,8: AFAE; 9,10: 88 .

Fig.1 Electrophoretograms and patterns of ACP isozymes in different tissues of Litopenaeus vannamei

Note: 1,3,5,7,9: healthy shrimp; 2,4, 6,8, 10: diseased shrimp; 1,2: compound eye; 3,4: muscle; 5, 6: heart; 7, 8: liver; 9, 10: gill.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

124 i E KR

5%

2.2 WEERBEERES (AKP, EC 3.1.3.1)

B 2 5o, MOLENE G o A Y 8 4% AKP
) BB, & Fh 20 2R rh B R (0 BT A T 22 S
TR A BB, 88 ok 2 4B, LAY 4
SR, O HE T S ARERT, AT TR B 2 6 45Tl
H . Horb AKP-2,AKP-5 Fll AKP-1.6 4 5| RAEWLIA
COERT AT PR AEAE . B4R 2 8] % AKP 5] Tl
W BATTEH B Z 4, & HZURIA AT JL iR
A B R [E], AKP-3.4.8 78 AT e 0%, TG
HE AKP-8 Pt g iR, 45 R ML iF 2524
2 [8] AKP RIAZ 5 B3, 76 M i R 1 5 i,
BRPAKIL,

123 4 5 6 7 8 910

JRGL TSV JG, REF LA H AKP 62K T 3 40
i (AKP-2.4.8) ; LE R T 4 487 (AKP-3.
4.5.8) ; PR ANGEE AKP HY B 5 AR L 2 2%, JIFF
RO EE 3 4B (AKP-1.6.8), H H AKP-8 2
fd MR AR Y B S 0 s I BT, L AKP-3.4.7 [ 4%
BT BTN T 2 A (AKP-3.4), [F I &
KT AKP-8; EIRT LN, SRR, HEEA
AR P A B TR L 1) PLANE o R 8 o AKP Y
FIE GG AN AN, 9 5F R O BE RV AL AKP i
R IE Y T B, RN AKP B 2B N1
FEA

123456 78910

[l
I
[
1
BN

B2 FLAERTIR AR R AKP [8) T sk BHE &S~ = E
F:1,3,5,7,9: fRERIF; 2,4,6,8,10: FHlF; 1,2: R 3,4: AL 5,6: O 7,8: AFE; 9,10: 48 .

Fig.2 Electrophoretograms and patterns of AKP isozymes in different tissues of Litopenaeus vannamei

Note: 1,3,5,7,9: healthy shrimp; 2,4, 6,8, 10: diseased shrimp; 1,2: compound eye; 3,4: muscle; 5, 6: heart; 7, 8: liver; 9, 10: gill.

2.3 EEES(EST, EC3.1.1.1)

K 3 Bos MLENEXTHF EST [A] LB e 3k B 18 Lb
B A, FLAG I 20 4535 M A B, S Ml 2 8y
H 2 40w I, (BB R B TE & A, H
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Z, 14 5%, HRDHNER 754 WA 7 40 IF
8 45 B 9 4. ot JIFAE () EST-3.8 FHL AT 1Y
EST-10 By 4 5008 O AE AL 43 Jil k2> 7 oAb
4 PPAHLA)H F A EST-15 Al EST-3; EHRAN4E
/DAl 3 PR LRI HRIAR EST-19.20 P45, &
AR AL P ) Bk /> EST-8.9; EST-6.14.16 H A7 4E T
JEAE, EST-1 RAEAE FRAEAEFLCHE H . BT WL EST
76 LGN IR 5 2R 2R R o0 A )20 22 e B 2, 7 AF
I R R IA i, IR RS

bl 452 4 e L Sk A 1Y) % 41 21 EST Bl i,
o 2 FIR T JUIL P o 1 A 3 5 A Y AR A Ak, T

LU EST By ir B0 F0 g 8 A 3G . O v o 18
T EST-4.5.6.10.11 5 4B, MEK T EST-1; At
WE AR BT T 3 4 BF A (EST-10.13.17), Hd G LA
EST-10 B 7 5 %« & IR 75 /b EST-1.2.3.4.6.9 /5
S5 By A i BB YR BB RO T EST-10 B4, 1M
BROCT EST-2 Fg7y, H EST-8 B Fi (v AR iR, LAk
& 3R B FLAN TR R 95 0 (8O0 o A U R 008 5 4 21
W EST (7] TSRS %A (b B A5, 0 I 00 R0 i Hp
(AR Ak BT — s B AR 1, S IR R AR AR A 1
B A R R A B B, B ARk B A
PR E IR,
24 WEAYEE (POD, EC 1.11.1.7)

Kl 4 2R FLERTEXTIF i 44 POD [A) LB
WK RS, M R ET R H L AR E % 4H 22 ) POD
A LEFILR A T 5 48377, ITFAE § 1) POD B 44
B2, M 4% (POD-1.2.3.7), {HE /D> H 4 4 Fh 40
HILH [ POD-6; H k2D, 3 4B (POD-1,
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6.7); SR FI6E B 5 A 7], #5518 2 % (POD-6,
7 LA &b, R POD-6 B, 1A ik HAb 4
FheH 231594 ) POD-7; POD-2.3 P 4% Bt HLU7E I I
WA, POD-1 B e O EFIAT AR P 655 . HRE
POD Ffy $ J Je 0 F2 8 v H FLARTEXT IF POD 3£
EREHEBMHSAEE R, R R &, VLA
W RIE RS

B AR AN, ML 2ty o diF 9% o = A 20 2+ POD

1 2 3 4 5 6 7 8 9

IFi) L 1 B o R AR R AR T B B AR AR AR LA
B T fa& B AR Y E # POD-4 F1 POD-5 i 7, /0
WY BT T POD-3, APt L T H & 4 FheH R
A POD-6, H. .0 Fll 48 v POD-6 i 77 4% {4, 1]
W, &5 3R LA IR R P00 B A
JULPAI AN R () POD 21K BB S0A e R S 3
B0, B39 J5 POD Hgis /7 B B hn

NN TN
BUO00CD

3 ALGEXEFAFIZE 2R EST [F) 1B m vk Lol gl & 1

E:1,3,5,7,9: FEREEF; 2,4,6,8,10: FEF; 1,2: BHR; 3,4: HLA; 5,6: LofE; 7,8: AFHE; 9, 10: €8 .
Fig.3 Electrophoretograms and patterns of EST isozymes in different tissues of Litopenaeus vannamei

Note: 1,3,5,7,9: healthy shrimp; 2,4, 6,8, 10: diseased shrimp; 1,2: compound eye; 3,4: muscle; 5, 6: heart; 7,8: liver; 9, 10: gill.

1 2 345 67 8910
—— = — = — = — POD-7

1 2 3 4 5 6 7 8 9 10

______ — = = POD-6

— — POD-5
— POD-4

— POD-3
— — POD-2

— POD-1

4 LY IFASFI 441 POD [F) T B vk B i R B =
F:1,3,5,7,9: fRERIF; 2,4,6,8,10: FHlF; 1,2: BHR: 3,4: ALP; 5,6: 0o 7,8: AFAE; 9,10: 88 .

Fig4 Electrophoretograms and patterns of POD isozymes in different tissues of Litopenaeus vannamei

Note: 1,3,5,7,9: healthy shrimp; 2,4, 6,8, 10: diseased shrimp; 1,2: compound eye; 3,4: muscle; 5, 6: heart; 7,8: liver; 9, 10: gill.
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2B A A SR T A B 1) 53T 5 R A BT AN TR I — 20
B, B B AR RS A SUR e L R
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FE PR ES XRA ] B A RS etk AR R
DU Fof ) Pl i 350 A £ W S 22 5 SRR AL U S
R RIF AR R B I R AR R R T
B4 B I I X B A A A AR S MR A R B

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

126 O KR

5%

MIAER, DA [R) B S AR s SR LA 4 2R
L BEAE N B —, [F) TR HL S 59 . X AE AW
FUH AR R T U S, B FLENTE T 4 Ff A A4 20
eI &, BT ACP. AKP. EST 1 POD % [A]
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Changes of four isozymes in different tissues of Litopenaeus vannamei with Taura
Syndrome Virus

SUN Jing-qiu, XU Yan, LI Xiao-ying
(College of Life and Environment Sciences. Shanghai Normal University, Shanghai 200234 . China)

Abstract: Four isozymes including phosphatase (ACP), alkaline phosphatase (AKP), esterase (EST) and
peroxidase (POD) in eye, heart, liver, gill and muscle of Litopenaeus vannamei were ananlysed and compared
between the health shrimp and the diseased shrimp infected by Taura Syndrome Virus (TSV) through vertical
polyacrylamide gel electrophoresis (PAGE) .The results showed that the four isozymes were all expressed in five
kind of tissues of L.vannamei, but the band numbers and activities of the four isozymes were tissue specific to
some extent.The activities of the four isozymes were all the highest in liver of L.vannamei, while those of POD
and ACP were the lowest in muscle; EST activity was the lowest in eye, and no AKP activity was expressed in
eye. There were evident differences between diseased shrimp and healthy shrimp in zymograms and activities
of ACP, AKP, EST and POD in tissues. The ACP and AKP activities decreased after infection with TSV. ACP
decreased by 2, 1 and 1 band in liver, gill and heart, respectively and some bands got weaker; AKP decreased by 3,
4 and 3 bands in liver, heart and muscle respectively.But higher activities and more complex zymograms of EST
and POD were detected in diseased shrimps than those in the healthy shrimps especially in liver and heart. EST
presented 3 new bands and 5 new bands, and POD presented 1 new band in liver and heart of the disease shrimp
respectively, furthermore some bands got deeper and thicker.Due to the electrophoretogram of four isozymes
changed most obviously in liver of diseased shrimps with TSV, the isozymes in shrimp liver can be used as
biochemical marker for diagnosis of Taura Syndrome in L.vannamei.[Journal of Fishery Sciences of China, 2008,
15(1): 122-128]
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