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PS #E 44 3% x 00 o 1 B 8 K E B A B R M v AL F], L8 ROF 5,10 A 20 pg/mL 3 4~ PS
REMAUMEMTRTNARATES, EHEHNSO L, A EAFHEE S A, ELEHK3
ACEATA, B A E Y 0.6,12.24 36 .48 A1 60 h, Al & T K T & B A E, AT R OUE
EApIS.p7T7 T M mRNAWRZ UK X m EZARAEELE, FRET: 54 HRAHM
b, R EEEAG6h ABEH TH,6~36h W EEMELN,24 h BEFZRAME(P<0.05);
i 9 & & T JE p75,p77 f1 mRNA £k A& 0~36 h ;g 2 E R AL, 12 h Bk 8 F AE (P <
0.05); mEEEBHAMEEMEA3h W EEEEA,12h /i3] K AEP<0.05), K
M PSHEHFEAMEMT A EZANGACEEE, RALABHH BN ERN, B HEE
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R R HE UL I . BT, Coates 45
WFSEIE S T 3% W % ( Limulus polyphemus ) Il 5 %
FILERE B T8 22 % (PS) B9 FF T AT 2 8 i 4
PGB P L 37 I A2 76 T 20 i B P9 0 ) PS 7] R 2
L 5 2 1 2 4 T 4 A T P B RO R T
PS S A7AE T 31 90 40 ML 155 18 000 /s o1 i A
BEle S T, BEME S 5 2 Fh A L S 5 R — b iR
BRSO SR T R
W R R B 938 v A TR 25 BRI R N Y A R B
BRI RE Y S T B W I 4R AL RO R S
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R TEHRHL I A0 S5 A5 AN R B I 3e R &
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PEAT O, T A 5% X0 SR AE 1 4T PS /9 2% T L i 4K
FI 5 B ST T T 1k A BF 5 18 R AR E . SRR
WFFE T PS XF L 44 3 %) F . 5 2 3 4
F:(p75.p77) Al mRNA 3k DL By S8 AL B 1
SR ERDE T PS I AR A A B A A T
QR ARAE T PS F S S LA I X HE O AR
F A 2 1 A At 0 P 11 K B o

1 MRSk

1.1 SHwtH

ALK BT A OFL 98 BE XF B ( Litopenaeus
vannamei) T 2011 4F 12 A T3F & B () X ¥
TN HE R BT A E RS TR, R B
(15.7 £2.3) g, =¥ KK (10.8 £1.2)cm, /KR
(22.9+0.5)C ,EhEFEH34,pH8.0+0.3,1E4 7%
A, K 2 0, H oK ES 172, [R5 X R
Be & kL o
1.2 LB/ H*E

BEfE B L R (PS) ik o &  PST
Sigma 24 ], PS A7 W il 45 (1 mg/mL) 2: i
Coates %5 "' ({9 J5 % , #4 PS [ Pk J00kL T & T % 4
&L 7K ('SSS, shrimp salt solution, 450 mmol/L
NaCl, 10 mmol/L KCI, 10 mmol/L. HEPES, pH
7.3) 4 CF A B 1 h B, FEHIK R GL
JEIE(0.22 pm ) 33 98 6 UK 25 R Y B 2 4 Ji 5 R
132 PS d K B TAEW (20 pg/mL) o

Ktk BXE SEHG N R IR — B LAdE
LS 3y B ) 37 GE BR84S S () AR 7R 0[]
PR 7 B A PR A R ), S 6 300 1) X 0 B A AE T 1
Mo SEEGTE 50 cm x 60 cm x40 cm B8R KN
PEAT B AE N TR 40 IR, AL 50 4 A ab
PRZH - b A PR ER K 40, FE S 5,10 A1 20 pg/mL
PS 2, S5 R AT VRS 09 5 kAT, 43 ] HOxS
SR AR BER K 3 Bl B2 /Y PS IR T FL 94 T %) R
B LA AL JEAT T 5, 1 5 & D50 L, DL 5 R
IR 2R B AR K 20 S X BRAH, & A B S 1 3 A AT
Ao TES R B L 0,6,12,24 36,48
F1 60 h,
1.3 HmRfl&

s bk B R R AR e 36 ) & Tl JE AL R
B PLAA I Xof HF I 9 22, A VA RE A S S g Sk A L
mL {35 2% B A AR IF Sk i RS 2 O 3
mm e A7 FEAT SR AL, il 0L A A R A 0.3

mL 2 BSCHR [ 36 — 37 1 049 J7 15 9% DA sk i) 190 %
FLgh %t iR BT EE# (0. 34 mol/L NaCl,0.01 mol/L
KCI,0.01 mol/L EDTA-Na,,0.01 mol/L HEPES,
pH 7.45 %1% 1) 780 mOsm/kg ) , f5c 2 i 13 471 B¢
FVFILIAR EL 0 Ee R 101 MG IF S B BE L ik I
1.0 mL, T4 CF 800 g B.0» 10 min J5, B @
T, B I SEAE 5, T - 80 C &1 T IRF

FF M E ¥ RNA 89 32 1R JHF IR JUE S RNA 1
PEIUHE BB Trizol® (Invitrogen™ ) (1) 18 B - 3 47 #
YEo BASEATHIRS RAR, 3 50 A 5 37 19 Ak 1
PR R AE WA SR A BB FE 41, SR 5 80 ~ 100
mg 21218 & F 6 RNAase [ B H, A 1 mL
Trizol , 7E iR iE Pk % ¢ L IRIZIRE 5 R G B T 8508
S ming 5 4 CTF12 000 x gg&.0 15
min, WHL F3% . A 0.2 mL S0, BIZIE 15 s,
FE 3 min, 3 ELE 4 T F12 000 x g& 0> 15 min,
0% WL IR L 27K TR B 0, A A DA AT
£ 4 CHRRA T REAMEI, A 0.5 mL
SENEEFKAHFE fdr, b S P R SR L =
TR E 10 min, X5 F 4 CF 12 000 x g B0 10
min, #E W, A 1 mL 75% 2, %% 0500
VEL ARG T4 CF 7500 x g B§.> 10 min, 5 PR %
1R, ZE il T4 RNA Ui 10 min, 48 J5 H 30 pL
DEPC /K [a]%F . Bt 1 pL & RNA #5517 1% Bl
B I L K L S 5 A RNA [ 52 48 M | Ha Wk 4 AR
JIF 28S rRNA 5 18S rRNA 25 [k 2: 1, H Yk 5514
> 135 V10 min; [5] B {5 A% 2 25 11 {X ( Ultrospec
2100 pro) X} £ RNA i 17 RNA ¥ B2l 5 , %
KA o Angorm € L1.8 ~2. 01 Lh 2 Ao ® Apsorn >
2.0,

I M RE & & @ F 6 3 W BRI S
RNA $2 B #8 v 360 4% 19 A B0 AR 360 4% 19 7K A
BT, A 0.3 mL Jo/K LB, bR EERR A F
b, E 3 min, 5 F T4 CF 2000 xg &5
min, I W, A 4 mL B8 0, A 1.5
mL 5N B, BN ENR A A A, §E 10 min, 432
A T4 TF 12000 x g #6500 10 min, # i, 2
mL 0.3 mol/LEL RN ( & 95% £ W) I ¥t 4 H UL
T, 5% ® 20 min,4 CTF 7500 x g B.[> 5 min,
HAE W2 K, #EREL W, MA 2 mL JEK
CREHEATURBAERAE P IRF ) o 78 B3, TH
2 THRALP TR E B BT 10 min, SR J5 A 400 pL
1% SDS,95 C4{F F 7% 10 min, =R ¥ %1 1 h,
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BT 4 CTF 10000 x g B0 10 min, B EIEHR,
Ry JHF JRE 2 R, T - 20 CRORFER
1.4 EHRAE

wERGETHMNL MK MEED S E
B 52 2 % Nickerson 22 FiI Baden 2" ity J5
PRIk o WU R 9 30 WL I K AE AT 96
FLBEEFR AR, 2R 5 A 270 wL XLZE K, T B AR 1Y
(MDC, spectra Max190, America) H 75 /7 7% 1% 1R
B, WER AL . HEAE A 335 nm PRI RE I
B G OD,y,,, , I 5 & 1 A9 ¥ JE (mg/mL)
ARILLE A X7

E s.m(mg/mL) =2.3 xOD,,,,

i EF G EE KRG NE Z %
Bradford ™" f) J5 i I 2 JHF I8 J0E B 2 19 A4 ok O, O
TE Y R b o BB IR A — R T M Ik e
JiE HL K (SDS-PAGE ) X i 5 & [ 3 5 & ik i 17 43
Bro WU BRME S A 25 pg MAEMIEIRS 2 x
SDS-PAGE I #£ 2% Wil A BUR &, 7E 100 TF
AW S min , SEFEARHL R 25 V R HiTH Uk 30 min, 48
J& LA 3% Wi 68, 12% 43 8 10 1) o B2 A1 ] mini A,
VKA HEAT 5 Hs B vk, H UK A R Ry i 4 e v 50 V4
252440 min, > B 110 V #2529 2 h, k%S
WG 8 0.025% % 5 i 55 i G-250 (&% 10% &
M2 ) X BEREHEAT Yo 0, 522 2 h, AR5 10% 1R
HEAT B0, B 1 /N B4 — R 40, L 2 B
HH 4% 0  OhT B AT B TR BE IR RUIR R 48 (BT
JS-680D) T i 1740 #1 , 4R J5 {fi i AlphaEaseFC %k
PEXS H B8 B A B R BB R AT 20 A, L3O I
W O 1 R IE Ko

f 3 & & mRNA & ik 690l 2 (1) Ifi 5
M cDNA 15 . DA B IE B RNA Dy B4,
Oligo dT 31914 i cDNA % — . FJH 20 pL
G SRR Z, BURF 1B R B RNA FE 4 2 pg, Oligo
dT 2 L K5 FI KR KA 2 213 wl,70 TR

A5 PE S min, 35 v B0 THKiEiB & 5 min, K5
T F AR AN A 5 x RT buffer 4 pL dNTP 2
pL FUR G Sk M-MLV 1 pL, 82576 42 T
PP T h SR JE T 95 T R A 10 min 2R % M-
MLV DA% RS, 4 C AR IR I DR AE, SR 5 6
B RAFE|N) cDNA 4386, T -20 ClRAF

(2) I W5 3 1 %5 5 R %% 5% PCR IR & o
PAXTUF B-actin FE R 2y 9 2, I ¥ & E f B-actin
R R WE S Wi o 5| W BT 3 Primer 5.0
i Oligo 6 ¥it 514y, IF th g T/EY) TR
MR 25 A B R , BAKRF 51 L3R 1, PCR A4
AW 2, DAREE G cDNA R AR, i1k
B JORBE T, {8 FE PR R B, e 40 5 B-actin Fl
I 5 2 LR PCR U 2514 295 C T As M4 3
min,94 °C 25 1 30 s,60.3 C (B-actin)/53.0 C
(I 8 F) ZPE 1 min, 72 CTERA 1 min, K
Kbk 30 Wk ,72 CTHEEAP 7 min,4 C{A4FE, PCR
RN ESHG P2 1% B B BE RS Uk (135 V,
25 min) SR 5 TEBE R &R 48 (151 JS-680D) T
WL 31 B, #| F] AlphaEaseFC %% {4 %} PCR ;=4
I K B A AT 8 B4 B, DK BE E LG (B
(I35 25 3 Rl B K AL/ N 2 B-actin JE ]
BOK FEAR ) 2R Il ¥ B mRNA {19 A1 X 3 3K
K-

x1 mMEZAEEM B-actin BEEK S F T

Tab.1 The sequences of primers of

hemocyanin and B-actin gene

s -
areet 51751 K/ bp
& forward/reverse sequence product
ene
& length
WHEH L5149 .5'-CCCTTCTGGTGGAATGAT-3' 445

T34 .5'-CAATATGGGCAGTGTTATGT-3’
B-actin 5|4 :5'-GCCCAGAGCAAGCGAGGTAT-3' 439
Fie 4 :5'-CGGTGGTCGTGAAGGTGTAG-3’

+®2 IN¥%ZEH B-actin mRNA RiLH) PCR K&

Tab.2 The PCR reaction system of hemocyanin and gB-actin mRNA expression pL
K 7K 10 x Taq 2.5 mmol/L 25 wmol/L 5|4 25 pmol/L N 5|4 rTagq fif DNA f#
sterile water buffer dNTP forward sequence reverse sequence rTag DNA polymerase  template DNA
16.25 2.5 2 2 1 0.25 2

(3) MiEEABAAEEEONE, SR
Perdomo-Morales 25" [y J5 1 3 i L i 4, SR A
A A8 4 2R TN I 19k e B i FEL UK ( Native-PAGE ) Jf- 45

4= LR B e 0 P G R 45 5 1 T R R T E
L 8 1 B A6 B 3 4 . R Bradford ' g
T DN E MR H L 8 mg i K R B R
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i, 45 2 x Native-PAGE [ FEZZ vl 1: 1 S5 R FUR
51,06HE 25 VR JOAE fh U Uk 30 min, 452 55 DU
3% VR 4 K ,5 % 53 3 JeE (1) % B2 A AT mind H PR Xof
ISR A it HEAT 5 Hs B UK, FL UK AR AR Sy vk 4 Jie v 35
V #2245 50 min, 4B A 90 V £H4: 452 h 30
min, H K B AE VKR EiFAT. RERIKE RS, e
W B TR K 3 B Bk T, 36 1 B IS I 3
F 10 mmol/L 4-H 3% JLES W e (75 0.3% MBTH
1 25% 1) kTR L S g . IR ZE K
BT VR T B, TR BE I AR R G (KR IE JS-
680D) N HEATH A AT, B FZE K R R
T BERE S8 S5 T 0.025% 2% Hy iy 52 i G250 (&
10% £ TR ) W B i e AT e 4, FH 10% R #E4T
. SRIETEBER MR R S8 (K1 1S-680D) T ik
T A IR, )5 8] AlphaEaseFC 3 {4 xf H
Y2 9 250 0 R AR R AT 0 07, DA H Y 2500 K B2
R 722 A ok ORI W5 & E Y B AL B S R
AL
1.5 HERESHH

S 2ok AR T WCAR B BRI DL 3 A AT 2 R
Y + bR 25 (mean = SD) 2k KR, IF R A HL A
272257 Bt CANOVA) Fld /N i 3 22 80K 9 v
(LSD) X} S 40 % 46 #4748 1143 47 , P <0. 05,

0h 6h
Marker %/ PS-5 PS-10 PS-20 PS-5  PS-10

24 h 36h 48 h

. L i
ku PS-10 PS-20 Marker %/ PS-5 PS-10 PS-20 %}/

B 1
R R R B A PS Ak 3R IRORE B[]
Fig.1 SDS-PAGE analysis of subunits of hemocyanin ( p75 and p77) from

48 h

__48h 60 |
PS-5 PS-10 PS-20Marker X} it

-1 r 1 r
ku PS-20 Marker Xff{ PS-5 PS-10 PS-20 Xff{ PS-5

2 45

2.1 kS8 AS Bt 22 SER XY FL 40 iE X4 A I 3% M 35
EASE . FREMNEEATEM mRNA Rk
A |

T PS Sk FL A i 6 UF i 3 i i 8
JHF JB A 1L 3 2 5 9 (p75 ,p77) Al mRNA 3k 7K
V5 S 2 (P < 0.05) 7 xf B8 2 TG W 2 Ak
I3 1 3 2 1 S T MR ot 5 AR 2 (p75
p77)1E 0 ~36 h R IE(E AR L, Hovb, i 5 2 1 &
HTE6 h NBEA T FE,6 h Ak ik B R AR, H 5%
WRAH TC 35 25 5, 10 p75 . p77 W W) 3 BE Oy 3%
TR o i R S AR 24 h 4Lk B
I RAH L p75 . p77 WAERIKRTE 12 h kb ik 8 5 R fH
SRIM & ¥k 5 PS I 5 vk B 522 B0 W b 9 A o6
P£,36 h J5 & 46 br i TRE , 50 IR TG i % 22
(1 FIE 2) . 78S PS S E] P I 85 2 E
mRNA LIk R - F+, 76 12 h &b 1§ & ) mRNA
AHXT 38 B AE e ey, 25 WAL 34 I 3 T
KT (P <0.05) fHIEIFAR T PS {5 e i L2 )
Y 4 A OGP SRS T 36 h 5k &2 2 0] BT K P
(KE3).

6h

12h 24h

60h 6h 60 h

ku

X PS-5 PS-10 PS-20

Marker

17—

77ku 85—

75 ku
49—

34—
25—

FES PS 3 FLgY R X EF AT R A M 85 & B L& (p75.p77) RIZHI 0

hepatopancreas tissue in shrimp L. vannamei after injection of PS

Different concentrations of PS and sampling time were marked out over the picture.
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—— WS E L ERIK injected with shrimp saline solution  —= J3:4}5 ug/mL PS injected with 5 ug/mL PS
VESF10 ug/mL PS injected with 10 pug/mL PS 71420 ug/mL PS injected with 20 ug/mL PS
a8 £
E g 30 I
= R =
Eg§ 2 - N e 7
= 20 S S SEX
% 5 e TS
T = 15 / 31 . = ) e
o g "%:%4—{%”/{‘? = Begd] S i
w10k l WS E4F e ——
= g 5 L L L L L L L L L ) E| 2 z 3 1 1 . N . . | | L )
2 70 6 12 18 24 30 36 42 48 54 60 =) 0 6 12 18 24 30 36 42 48 54 60
HURERSIE] /h sampling time HURERTH] /h - sampling time
o g
S~
Xg=26
=
255
R
Heol3
o3 E 2
vy € 5 1
igg@306121824303642485460
H & HURERTE] /b sampling time
B2 FHPSHAMRMNFMFOEZASE FHEBENERSTE(p75.p77) RZHF M
Fig.2 Time course changes of plasmatic hemocyanin concentration and expression of subunits of
hemocyanin ( p75 and p77) from hepatopancreas tissue in shrimp L. vannamei after injection of PS
0h 6h 12h . Oh L oh L 2h
bp Murluyx'}m PS-5 PS-10PS-20 x»}l!(f. PS-5 PS-10P5-20 x}m PS-5 PS-10 P$20 IFLPS.5 PS.10PS.20 3R PSS PS.10PS.20 XML PS5 PS 10 PS.20
g .

100
24h 48h

1 T 1 r
PS-5 PS-10 PS-20 Xf il  PS-5 PS-10 PS-20 X/l PS-5 PS-10

36h

T
bp Martey I fit

2 000—]

1 000—]

=

1000
445 bp

48h 60h
|
Martcy PS-20 #f[fl  PS-5 PS-10PS-20
P

bp
2 000-

24h 36h

T 1 1

r r
Martcy Xl PS-5 PS-10 PS-20 %/l PS-5 PS-10 PS-20 Xl PS-5 PS-10

48h

)
439 bp

48 h
[
PS-20 X

60 h
PS-5 PS-10PS-20

445 bp
439 bp

8 3 N
@ g 33 —— VRS A ER /K injected with shrimp saline solution
# 2 I‘_'___ T ——— VESF10 pg/mL PS injected with 10 pg/mL PS
KEg 30 —— o . n .
= E 4 T—— —s— VRS pg/mL PS injected with 5 pg/mL PS
o3 < 25 ;T /f-__ _]‘: —— VEHT20 ug/mL PS injected with 20 ug/mL PS

S . — .
z2% /
ETE 20 2
g a—
s 1
g2
*5 T; 1.0 1 1 1 1 1 1 1 1 1 J

0 6 12 18 24 30 36 42 46 52 56
HUFERSTR] /h - sampling time
B3 ES PS Xt 44 iE X 4R BT B AT M0 % & 8 mRNA =% B 2 00

AR A R BE A PS4k B A BORE A A]

Fig.3 AGE analysis and expression changes of hem

ocyanin mRNA from hepatopancreas tissue in

shrimp L. vannamei after injection of PS

Different concentrations of PS and sampling time were marked out over the picture.
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2.2 FHBEMLIBX AMNENEDRME 4 AES) o A0S0 5 2 5 S B AR
ES B A AR A TEST PS J5 36 h N RLIE(E A8 fk, 75 12 h Py |

TEST PS X PN X &F I 28 M S AL B YE T, T 12 h SR B0 M ,36 h 5 AR FR R E RS,
PERZ IR (P <0.05) , MxH AR C R F LA (K S0 RARA BEEES .

0h 6h 6h 12h 24h
Martcy CK  PS-5 PS-10PS-20 CK PS-5 PS-10 PS-20 Martcy CK  PS-5 PS-10 PS-20 CK  PS-5
- T o= e T P v '

A —a50ku L | H R A 450 ku
.; N il VWA ~A ’
w
.
0h 6h @ 6h 12h 24h
ku Martcy CK PS-5 PS-10 PS-20 CK PS-5 PS-10 ku PS-20 Martcy CK PS-5 PS-10 PS-20 CK  PS-5
669—— ~
440— ——450ku ——4sdku
232—
‘ N
(b)
24h 36h a8h
Martcy ~ PS-10 PS-20 CK PS-5 PS-10 PS-20 CK 48 h 48 h 60 h
i PS-5 Martcy PS-10 PS20 CK _ PS-5 PS-10 PS-20
- > ~
——450ku
hhﬂ““‘ﬁ' - e — ok
»
" s s (c) 48h 48h 60h
- ku PS-5 Martcy PS-10 PS-20 CK  PS-5 PS-10 PS-20
ku Martcy PS-10 PS-20 CK  PS-5 PS-10 PS-20 CK
660— -
660——  — 440— - ——450ku
440— —450 ku Y .
232—
140—
66—
[ i W N R
(d

B4 E5 PS 3N 40IE X 4R M 5% i 55 & 5 B &40 B iE 1% 59 5 00 B ik B
(a), (c) XN 4-F 3L ILZE M I e 555 (b)), (d) XML DIl s2 i G-250 Je @ &5 2R IR L AR o AR R Y PS Ak BEATIRORE 1]
Fig.4 Native-PAGE analysis of prophenoloxidase activity from plasmatic hemocyanin in
shrimp L. vannamei after injection of PS
(a) and (c) was results from 4-methyl catecholamine coloration while (b) and (d) from CBB G-250,and different concentrations of PS

and sampling time were marked out over the picture.
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o 37 %

—e— VRN A EEK injected with shrimp saline solution

VESF10 pg/mL PS injected with 10 ug/mL PS
—=— V£S5 ug/mL PS injected with 5 ug/mL PS
—— {420 ug/mL PS injected with 20 pg/mL PS

i 5 P P A A A A
gray value of phenoloxidase
activity from hemocyanin( X 10*)

W

0 6 12 18 24
HUFERE] /b Sampling time

30 36 42 48 54 60

5 ESTPS XL 40 E X 4R M 5% 1 ¥ 2E 5 B 4 B A vk Ak R LAY S

Fig. 5

Time course changes of prophenoloxidase activity from plasmatic hemocyanin in

shrimp L. vannamei after injection of PS

3 3t

3.1 EHMEmMasBR NAEMTNEER
CRAEAL

¢ 3 0 I 1A 2 ol A () SRR 2 Y 2
R 5T, R Y 25 0 B 1l 6 2% T 4H
75 B AR Zawa ™ BF 58 GF S2 3 G I
( Carcinus maenas) Ifil. ¥ 55 [ 45 ) o0 & A B g %
gy, 2R JE T 51 i 2 ) BEAL o S B
PG B, T A0 AN 2 A i K SR A5 AL P oe] e
K2 R s M G AR s 4% Coates 25 H 38 55 i
% ( Limulus polyphemus) Il ¥ & H 5 W 5 Bt 22 %
BRAHEAE IS 51 #2748 AL W] SDS i85 % 1fiL 15
WA E A G AR AL, HAZ 5 5 W nl A 1L
SN AL, FE TR R AT R RS , A 2 Bk
JIR ot 22 W2 , W] BE 2 I WA 25 1 445 1y 4 A1 Tt 0 1
VR B RO R Fo 5340, B S DA
BT HE PLAN P8 L 3 R P N SR AR R Y = 2R T
G35 KNG 73 .75 R 7T kT HAF 24
AL AR 2 AR R TUTE T DA R 5 A 2% 58 1%
SO BRI+ 2 HH Rk miEEA S
JAVE A5 TE I IR LT 9 BLE— 4 5 o B
JHRME R FoAiie . S pE g 4 R EoR L i
X ERFETE ST PS J5 6 ~36 h Py I3 Il 5 A E A A
SUE(EAZ AL, T 24 b Lb 3k 3 e KR AT g UE i
WEEE 1 p75 F1 p77 K 3K Al mRNA 14 3% 35 1)
150 ~ 36 2 [i] 2 WA 22 Ak, T HL AT 1B 1fn. 25
ML F3K A mRNA (19 3235 2 30 B i — 3K
Pk, £5 4k FRAT B W7 KL 32 35 1 mRNA 33K 78 J B[]
PR T, 7 12 h b33k B s {E . i HL 20
pg/mL PS Vi S5 20 by HAth b B 20 7 SO I (8] P 4%

UK t=g el 5T A =IO 1 N (1 4 (1 - S Bl = B
i T I 5 A% 19 6 A1 mRNA fg F Gk 7E 5 F 20
wg/mL V5840 o BAT — % B I ) 5508 56 &, OF B
5 PSR IEANSC, ], g PS 5 ALY
BEXTHR IR Bl T I WE A R A R, S AT B I i
N Rk W T, B S A B0 I K AR e
T RN 2% , SR J5 58 48 1 R s 380 Il bk 228 2 v 2
5341, Favilla 45 BF 5 2 W) 9 AT DA 938 1R
V% ( Carcinus aestuarii) Ifil ¥ 25 4 75 ku W 3%
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Hemocyanin synthesis and hemocyanin-derived phenol oxidase in
white shrimp ( Litopenaeus vannamei ) injected with phosphatidyl serine

YANG Liubing, PAN Lugqing *
(Key Laboratory of Mariculture ,Ministry of Education, Department of Aquaculiure ,
Ocean University of China,Qingdao 266003, China)

Abstract; In order to investigate the effects of injecting phosphatidyl serine ( PS) on hemocyanin synthesis
and hemocyanin-derived phenol oxidase ( Hd-PO ) and probe into the pathway and activating mechanism of
PS as a possible native elicitor for Hd-PO in white shrimp( Litopenaeus vannamei) ,we injected adult white
shrimps different PS with 5,10,20 pg/mL,and assayed hemocyanin concentration in plasma, expression of
hemocyanin subunits( p75 and p77 ) and mRNA in hepatopancreas, along with Hd-PO activity in plasma from
white shrimp. They were investigated by spectrophotometry , native-PAGE, SDS-PAGE and RT-PCR in vivo
with different sampling time at 0,6,12,24,36,48 and 60 h respectively,and we set the control group and
parallel group. The results showed that hemocyanin concentration declined slightly during 6 h after injecting
PS and afterwards changed as a peak by 36" h after injection with a maximum at 24" h(P <0.05);
expression of hemocyanin subunits and mRNA all had peak changes during 36 h after injecting PS, and
likewise , all reaching their ceiling values at 12" h( P <0.05) ;Hd-PO activity had a peak change within 36 h
after injecting PS, with its climax at 12" h (P < 0. 05). The research revealed that PS could activate
hemocyanin to show phenol oxidase activity with significant time-dose effects,and meanwhile brought down
hemocyanin concentration in a short time at first and subsequently started the hemocyanin synthesis,
indicating that PS is the elicitor of Hd-PO in white shrimp, which lays the theoretical foundation for the study
on immunological function of hemocyanin in shrimp.

Key words: Litopenaeus vannamei; phosphatidyl serine; hemocyanin synthesis; phenol oxidase activity
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