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%% vp2 815 5% O AR FFIXS FLAVEXT Bt B B4R &1

mEENRRERNEE N

R, B Y, weExE, B OH, fAERY,
REE?, EE#7, FER', ®W A
(1. B KSR =54 a2, Lig 201306,
2. Ligig R R b, L 201306;
3. E BB A AT, JER 100093;

4 B R AR BT LT, BB E M R S S E SR, TR M 510301)
FEE . b 45 it 2 vp28 1L ¥ (Anabaena sp. PCCT120) 1 fi 7| 3t JL 44 X oF 470 & B 42 A fE o &
BRI EERN, RAXFLDRA 2ZEL4HTd, ForaRdfRiFmz
MK E, NEHFEERMANN EEHET. HBEXEREZ AL ENLTRHAFEELH N
78.8%7%183.19%, kW ZURAG L EH BN TR AR E LML RENE Y. BT RA
FREITI W BEEEANERD r, #EAMNYEEESOD). B £ 48 ((PO). A4
(CAT)Fn 70 M 5% B B (AKP)VE M o G2 hg | B %, H 48396 hik Bl & ff, X
FAZOMAN T RS AENEEERN. BREEFNATEETHERLNERET, £k
MK E R IE AT EIESODE M A A LMt . FARM., 2HAKALERT
42.10%- 32.26%%116.04%, FE 1% % 5 ¥ AL 1A SODVE 1 2 Al tb FH M xt B 40 PR ot R 4.
B R A 4 2 BR AL RE 4R B 17.70% 11.50%. 15.00% A % 10.00%. 523 41 3% % & i 7t
HFFF R IR PO CATHrAKPJE M th FE M 3t B8 41 2 5] 48 % 12.17%.  88.80%7F1240.07%, Lk Bf
H A A A 3R F21.49%. 30.90%F1100%; BRI B B B (ACP)VE I b A M 3t PR 41 85 fi 42
B, MENAFLELACPERLEERLZR., ANBEARFULEREREXRSFHARX
My s, ZEHKEN LR ACATHAKPEM L E 5 THEAAE S, HCATHE M L E
REENRE. REAENLRANKKRPOERL EG THUHN B, HAA LR
B4, MAANMHACPEMT R FMEF. ARV, 28 % 10 M 4% 5 58 L
4y T SR YU e ) E R XTI AT . B vp281E S PCCTI20K & W 1 4 4h &1 18 8 A # %
B, RERRMAMN, FEAAEN A T HFRE~ Lo
REWE: LA EXTIT; AREAMERE; Hw28EE T RA,; %&EKME

hEDHES:S41.4

XiF 8F B 25 A 1iEf% 7% (white spot syndrome
virus, WSSV)& 12 4 X iF 53 58 Ml BOHE 5 B e 1) —
Fhopsag, JHCHIRH M) . YRR R . fE
BBl R AN G FL AN B X ER (Litopenaeus
vannamei), 1 H.JB&YL i [# B X} ¥R (Fenneropenaeus
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barus clarkii), "PAEGE S (Eriocheir sinensis)3F 1R
KR e e sh s MR QE WSSV,
3~10 dZ WAET- R 1T 35100%. 19924F WSSV Ik
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1474 KopE o R 41 %

e E G AT ER SR S b R IR, H A Y [
FWRBIHE R, mASCEEEPE . K
WL mE UL RN E K, FEXT L E S
ME R ETHk . R84 KA E R RS
(FAO)GL i, 20144F A BRXT IR i 5 143,663 10° t,
{HWSSVA SR J2&:F8 [ X iR F2 58 1 3k 5 R T
I, W R T AR AR P R BT WSSV ) HL
AEEEX,

1 Gt 2 2 A kg o U 45 OG5 A sl 4 e = 5
PR BE R G, IEE MO S R S R G KA
JE AR RS . AR SR, A MHESh Y A
HRPEICIZIBLLRE ", VP28/E WSSV |-
T ) — SR B T, AEWSSVIER YL XS HF
AR B Bl 2 G EEAE FH Y, 20004F Venegas 5!
WAHRIE , xR e WSSVIE 415 5 7= 48 i AL
TR EEAYEE 713 20014F van Hulten%5 U IE B
VP28 D fiE 5 WSSV YL 15 £/ &, 20044F
WitteveldtZ: " FH K B AT & (Escherichia coli)Z% ik 1Y
VP28 I e Al 5 4 52 X MR, ] 4 vy X AR 4L
WSSVINRE J1, 7 dJm X LS R 1A 77%,
XA T WSSVEE IR HE 1119 25 W TE B i WSSV I
Je— AR . H AT E P R A R
[N TN L R S SN W /P B )
ETmEE, WAR. TAEZ, HEe¥oad
T AT e, ok T SR A

2R 8GR e vp2 815 ¥ (Anabaena sp. PCC7120)
G 58 PLAN T X R Iy 0, A 5 Stk X6 MR £ B 8 1
PR, TR B R R T 1R X R A g 4
B B A AR B, Sk 6 B 1 BE 25 AF 7 597 Y S
R T 537 2 3L T 3 7 FE AR 3

U bR

1.1 SEIe# R

PP A R HEBEPCCT120, #5vp28HE BEPCCT120
(PCC7120 pRL-489-vp28) L I % 25 #4415
PCC7120(PCC7120 pRL-489)313 [ & B} 2% B At
PIRFSE T, SR E 100 LG S R % b AT 8% 5% o
PLEOE S #E . a6IR A 1E N OLIE (24 hikE &
SRR, DG HRSR BE S5 60 pmol/(m®-s)!, H]
BG-113538%, pHN7.2~7.4. #FEMFTF . 30+
1) °CHE 37 dJF UUTE . B0, W &% 3k [H i i
IFEVEE . BRI R, A7 T80 °CUKAR
G
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UGN X WR Gl R ) 0T o I K 7 R
FRABRAT, #EHSAE . 15T R A LIE,
R (2.240.2) em, SEHHTE21 LY 1 6 8RR
BFEIFYIMET d, B SRR AR R SRR . FR
FHK b 384y BE03 Ak, R h7, pHIE N
7478, SEEREE R(28+1)°C, TE ARG T HET,

5 5 Bk b o K B Bk (WSSV-CN, AF-
332093y, HWSSVE i [ Z 7SR A =T
WFFE T s, 6 5 1 /2 2% 10° #5 Ul /uL,

1.2 SEEHE

FIAERE IR SIS R O AR R
Wg2dl, MUV NALEE, 4350 A B X R AL
PHPEXT B . 25 300kl . P AR RU Al R SE 0 4,
AN EE, BAERRYIF, Ptk
Xof FECZE 0 X6 R 1 R 4 5 MR R, A
AL B A AL ZH RS I 2H R G ) R R A s
AR TEBEPCCT120, HF A4 B K BEPCCT120 1 5%
vp28 W BEPCCT7120, Wi I BT A7 24 51| ¥ 4% M i 1
(Artemia salina). 3 ¥5s vp28 Wk W A L 2H L34~
2, WAEZ0RXTUR, FHTFAps Wil fe e
AR . BER AR 3IK(8:00, 15:00, 22:00),
H 8V £ A X A 5 6 1Y) 10%, 1 S8 A R 15427 d,
HRER 6 mg/FE, & H KRR 5k 1H f 3%
i, B2 MKk, BREKE N3, YIFE K
0 39 R) DR 4 % S0 R, SRR T DL S A R S
R B U ) A 5Tt O 00 o AR, RS A AL
[ AH X 14 E R (weight gain, WG)FIAH XT3 | K
(length gain, LG).

WG (%)=(Wo—W,)/ W, x100

LG(%)=(Ly—L,)/L,<100
Wl a5 5 AR BT i () s W o H 32 i AR B 1 () 5
Ly la kK (em); LA SR K (em),

HAEEYE  WSSVIYIEH S AR %1
M5, ¥ WSSV R BE 104, 71 JC 1 1 20
o5 ) B R AR FE 1Y) B AN TR BF (Macrobranchium nippo-
nense){A N VE I 50 uLHs B 5 R 5 B, TSI
AP ALY R R E NP LY =R $ A
P33 R, Y WSSV [B] K B 457 AE T X6
W AR B R, I 18 5 PCR B AR K I A PR
WSSV, HJkRE & P48 107 5 Dl /mg.

I T BT Y T 5 2 B Xie S PR ik, Bk
RIRYH WSSVINFET: H ARTBIF, BRI,
B, 22 2E WE O R ICEL BN BRI,



9H SRR, G Fevp28iWE R RN PLYA IS HR DL RESH S A T BE T B BRE SO YR T 1475

B T4 CORAFEM, ITABEEKR T T, 3K
BAWSSVER S MBS i, e
ODgoo 153 H 5 B 22 W MR B2 Ry 10°95 DL/l

SR SR — TR, 4
TR IE, BCEE R 1 ) R4 A7) 4% i %
R, WM Z ATV PR 12 h, T
BT T W s BE I L IR 2 20, it L R oy 2 /s
TWURL 5 25 R T A A ER A, B0 X R A
JoT i 1 3% AT o BOEE T B R e SO0 MR I BR A B0
PARFETHL, 7 ARS8 REG S, BILK#HES
M WitteveldtSE "B vk, B PEXT B L1 TAER
W, BHPEXTRRAL . BP AR A AR AL LR
HHWSSVEIRR L, /iR 4 h, HEIK
JEIK10" $8 D1/mL, Y5 7 20 H AR vk 35 2R 4k 1
WA e KgAK whigks, JF5H 248 & WSSVIR i
K, TR S 25 A B AR S I TR

T B 45 o 5 R B R) 5 2w — B
H 14:00400K , k&8 N1/3, JEchrtl il ditr |
P B R 2R KT AR FE TR AL, &
BF 87 th AEUF IF Il S, XTI B S . Id %
YRR S5 20 dXFHR AT 40, 43 R I IS 90 T R
BIR A X iR B3 E T S AT %, R

s 2T AR i B 1 Bl W) L BV T
I DNA$E BURF) & (KRR A RHE AR A A, b
SO 7 i 2 BUBE T % 0 A K 9 42 o HE 4 %o O 1Y)
DNA. % FIMendoza-Cano%5: ™ Fi i vp285 | 4 1t
TTPCRY 14, vp28IE M 51 ¥ N5'-AGGTGTGGA
ACAACACATCAAG-3', J[1514)45-TGCC-
AACTTCATCCTCATCA-3', PCRIAZRH512.5
uL 2xPCR MasterMix( KRR A (b BHEAH A, b
7)), 5110 pmol/L)4#%1 uL, 1 pLiAR, ddH,O
#MEZE25 uL, PCRYBEFIF . 95 °CHilZE 144 min;
94 °CAEPE4S s, 57 °CiBk30s, 72 °CIE{H145 s,
HIOMEI; 72 °CCALEAT min, DNAZ1.5%H
T B R VR

Jo T B H AR M B g2, 24, 48, 961U
K168 hiyg XfF , FH T 43 B fe 92 91 1) 1 4 AL 1l
(PO). MY B fL T (SOD) . i A b = i
(CAT)FIG P 5 92 13 (AK P 1 A5 AR 1 0 . 59 B
5 W A0 iR AR L A% MR A R RN IR R R R T bR
K S SE T IR XTAR 4347 4 MR SODFE #¢ i
WRHHG AR O, DL R I SRR N R

PO. CAT. MM WM MG (ACP)FIAKPIE AR 1L .
FH /N5 BB e 350 70 g+ O LA L TF R
-80 °CIRAEF H o

SODF M 7 R H B 5t g B A 4 TR F Y
FF i T-SODIR I &1

POV PEI % 2 iR Ashida™ i) 7%, LPAL-Dopa
HIKY, K100 pLIFRAR AL 217625 °CHA M T 5
50 pLJBE 2K 1 B (1 mg/mL)3E [F % 5 10 min, ¥
100 puL 0.1 mol/L pH 6.0 i i £k 2% #i i A150 pL
0.01 mol/L L-DopaiA#i T =ik N2, &2
minE B bR A TP BCEE490 nmP K, LLas 44
FEWAE BP0 B

CATIE PR & K B ot sl A= ) TR F A
PRI CATIAR &, oMk,

AKPHIACPIF P 5E 53 77 >R F w5t e A= 9
TSR T AKPI ) & FIACPIA R &, RA &
TR T
1.3 HIEALE

S 45 R R - 24 (B 45 M 22 (mean+SD) 1Y
Fn i, BdE H Execl 2007410rigin Pro 8.04E 17
Ab ¥R, I FISPSS 19.043 T 4K (R AT B R 5y 22
/37 (One-Way ANOVA), P<0.053 77 2 5 . 3% |
P<0.01587R 22 5l b 3% o

2 4R

2.1 ¥ vp28E5E O AR 571 3 FL AR X HR A K A
AU

B A 2R A 4 R ST 6 20 3 1 &0 A R X 3
R T BT B4 (P<0.05), 5% & B A A
41 75 B PR 20 RS2 00 41 A & R KR T 3 R R
T T I E X BE 2 (P<0.05), 4 ) 2 1 IR g 7 d
J&G, SEE A AR I IN50%, W T PR
WEZH | BH M HE 2 R 2 U 2H (P<0.05); SRl
SR AR 3 E 2,834, i T P X R 2 R B
PEXT R (P<0.05)(F6 1) L4025 R 3 I 5 B A
AU 4 £ B AR 4 B R A% 2 0 X R A
2.2 Fevp28iEE ORI LAUE XA T WSSV
R R

PR MR BBBE T RS R R, KR
MEE2RFFURAET, BHMEXS IR B2 RIET- %N
5.77%, MiHAU RIET: . AR PHMEXTIEL] B
PET-RiKT5%, WA BB TR N7.69%.
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#1 YUENITHNITRERBUITREERKMERETHER
Tab.1 Juvenile L. vannamei length and weight before and after immunization strengthening
4153 TR A /em CRLIELEN SO ARSI 2E/% e TR B g CRLIEL N HHX 1Y B 2%
(r before immunization after immunization relative length ~ before immunization after immunization relative weight
group strengthening strengthening gain strengthening strengthening gain
IR T 2 2.15+0.13 3.02+0.10° 40.5+1.87" 0.056+0.008 0.174+0.010° 210.71+20.32"
negative
control
BH P 0f R 2 2.26%0.15 3.12+0.12° 38.0+2.12° 0.060+0.010 0.190+0.010° 216.67+18.57*
positive
control
Ligackicts) 2.304+0.10 3.25+0.05" 41.3+2.05" 0.065+0.009 0.215+0.030° 230.77+16.75°
wild type
A 2.3620.36 3.35+0.10” 41.941.03% 0.0704 0.008 0.235+0.035™ 235.7117.65™
blank
LA 2.20+0.07 3.30+0.05° 50.0+1.42° 0.060+ 0.008 0.230+0.010° 283.33+19.85°
experiment

W B ARENG RN 7 R 3 (P<0.05)

Notes: in the same row, values with different small letter superscripts meant signifiant differences (P<0.05)

AR N 46.20% . FH K 3.85% ., FIPEXT R
HARHIICT . HESKIHAMEXT A . B A AU DU
Kz #dkdl BRIE TR W ER M, 75 &k
90.40% ., 82.70%7%180.80%, 1 524 4H{L7.69%
TR IR B X B A AR T4, S A R
FET- % A21.20%, HAbA BESET- R 3i5100%
(K 1-a),

R BRE T R R BOR, LIRS
17.d, SR AR v B X BR 2 R At T . Hifth
ZHXHERAE S SR I U BB T, PHPEXT REZHAE T
HN5.04%; b BRI M A, BRI
ToRBW LT, 558K BH M X B 2 DA % By A= AR 2]
ERIE TR 5 15 84.87%F179.83% ., 25 3444

—— X IE 2 negative control
—m—[HVEXT IR 4 positive control
—a- T AR wide type
—e— SR blank
—— SIS 2H experiment

80 t+

100

60

40

20

ZRIET R/ %
cumulation of mortality

o 1 2 3 4 5 6 7
W e R Hud
days post challenge
(@)

&1

RPBET /%

(@)~ (b)F3 5 3 7~ 45 MR K e AU L IR Yo WSSV g JLYNiEE st iiF BAFE T

Fig. 1 Cumulative mortality of L. vannamei after WSSV infection

H52.10%., TSI BEAET-FR{U8.40%; F11K
Jir A BCRE R IR FE TR R 100% . SE50 2 R UL
TR N16.81%, HEFEET ARt (&1-b).

2.3 FHRBER I EF) S TN

PLvp285E e S PE S | W E AT PCRY 1S, 3
IPCR i Be U /Ny 140 bp, 18 i PCRY™ 4 [
FL UK 25 SR AT, R i A R 4 D B A AR A
WSSV PR, MR EE vp281k i 7 d H YL Hij 1)
SEH A . BT R . Y WSSVIE B SE SR 4 |
A= RV DL 28 AR AL B WSSV AR BH P (B 9 18 1y
H 24, 1 B X B8 41 i WSSV & B 1 (81 2).
TR I S50 2 HL AT PHPE T B Ak, R B X

—<4— [ X 2 negative control
—a—[HAPEX A positive control
—4—-UF LT wild type

100 |Fe-THEdAblank” . 2 5 5 2 2 & & &
.. —— LA expen'me ;
= 80
=
]
€ 60
G
=]
8 40
B
=
g 20
=
o
0 ggaoo s a4 G}
0 2 4 6 8 10 12 14 16 18
B 5 R Hud
days post challenge
(b)

RLAWSSVIE FLAESTEF RFAE - &

(a) and (b) represent L. vannamei’s cumulative mortality of feeding and immersing infection
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9 1) SRIRIE, 5% Hevp28iEKHE 1 IGR XS FLAA XS KRHT A BE 4505 A5 75

B T e 3 S5 S Y 52 ) 1477

B2 ERFRENLPENIMERAWSSY PCRE
M. DNA Marker DL 2000; 1. X &% i #F A 40 2. Mot il == ik
My 3 BAMEXTIRAL: 4 KFE R AR, S5 MR E SR, 6.
WS, 7 WAl 8. B X A

Fig. 2 PCR test for WSSV in L. vannamei
post challenge

M. DNA Marker DL 2000; 1. wide type (before challenge); 2. blank
(before challenge); 3. positive control; 4. wide type (post challenge);
5. blank (post challenge); 6. experiment (post challenge); 7. experiment

(before challenge); 8. negative control

TS5 O H IR vp2 8 3 5 WU I A X MR A 1 B
Vp2BIFEY S5t SRIWIXTUREA S WSSVIRR L AL .
24 REIEREN

$5vp28iE B 1 R A S AT HF AT A B M 4y
R A3 AT AN [ st ) o5 L9 35 5ot MR A PR il i
P, KRBTSRI -2 EE ., SOD,
PO. CATHMAKPIHETE S 52 hit B W T
B TE48896 hik B fz B K- .

B vp2 8 W 11 IR S BEXTHR2 b, X HR A4
N SODIE P B W #2755, 2141548 hif SOD{E M ik 2|
EE, 5N 2R 8 % (P<0.05); 4168 h
B, SODE MK 2 Fe#] KT (1#13)

30t s a

i

25+

[

0 2 24 48 96 168
Yo 5 8] /h

hours post administration

Eei®E

[\
S
—T

[on

=

SOD activity
S O

Ho

SODj 14/(U/mg prot)
wn

(]

3 REEvp28IEE G NLAE X ENANL
SODE M 1L
AR AR R R IR 2 7 3 (P<0.05), T [
Fig.3 SOD variation of shrimp muscle after
administrating Anabaena-expressed vp28

The columns with different letters in different groups are significantly
different (P<0.05), the same below

¥ vp2 81K e 1RGN S BEXTHR2 W, RFHRAAR
PO T R #E v, F196 hil T HF 4 P POIE P
KE A, 596 hif POE PR b % 5 B
130.13%, 2254 B3 (P<0.01), X Ui B 0 IR g
PO XTI A N B S A i R e, AT 5 [ AE PO
PEHG 5 (1514)
40 r
351 I
3.0 1

—He

—H

i g

S W

T T

o
—— o

._.
(9]
T
e

PO :/0D490 nm
PO activity
.;‘ ;

e
(9]
T

o

0 2 24 48 96 168
G ) /h
hours post administration
Bl 4 SR vp28iE i iR FLAYE X AT AT R AR
POEM T
Fig.4 PO variation of L. vannamei hepatopancreas

after administrating Anabaena-expressed vp28

BPE2 . 24F148 bt R AIL N CATIE 1 48 b A
B4 #4596 hitt, CATIEVE W FHHR, o
AL 2,55 (P<0.01); AEXTER PR, fed%2 h
JE CATIE M IR L, 215548 h CATIH Mk B %
EE, HRPENTE S B (P<0.05), L5 BT
TG REAR (5 5),

40 [ C—J LA muscle
L JHF ¥R hepatopancreas

35 |
30 |
25 |
20 | b

15:— c c
10_‘C
51
0

a

CATH/(U/mg prot)
CAT activitgyp

0 2 24 48 96 168
Gt 1fl/h
hours post administration
B 5 SRk vp28iEiE fF FLAYE TR AL P Fn
FFERBRCATIE 1L
Fig. 5 CAT variation of L. vannamei muscle and
hepatopancreas after administrating

Anabaena-expressed vp28
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Ko AR

4%

Xof BRI R R P AKPIE MR B s TR, %
REAR I IR 1% M8 BB R, bl A e TR I
T it il 7% 1 1R 4. 28475 (P<0.05), - [l IR 5 72 55 48 WL
PR AKPI P 38 2] 5 5 7K P (16) o

250 T 3 Py muscle a
= V22 1913 hepatopancreas *
:?-D 200 r * ac % ac
=P
B2 150 |
o
i?-; 100
H<
HI
& s0F *b
N
< b% a a

0

0 2 24 48 96
IR ] /h

hours post administration

6 kit vp28iE R E FLAVEXTHRANL A
BT BRBR AKPSE M ZE 1L
AFEA EFR 7R R R OR % 7 B3 (P<0.05); *R N AR A —
N ) 22 57 58 3% (P<0.05), A
Fig. 6 AKP variation of L. vannamei muscle and
hepatopancreas after administrating
Anabaena-expressed vp28

The columns with different letters in different groups are significantly
different (P<0.05); * means significant difference under same stage at

different groups (P<0.05), the same below

ol Bl
%Z‘ ii 7 7 z%
£z 2 % . %
= % % %
X % % %

1 2 éé}i]ljp 4 5
(a)

R KA 2t 4 HFAR A B E M4 R R J&
YL 117 52 55 20 LA rf SODE 14 43l Lt BA 14 %o B4
R O OO RN = A % NI <G W 2 o S =
9.56%(P>0.05), 2.28%(P>0.05) .
52.70%(P<0.05)F114.90%(P>0.05) [F] i} 4% MR Ja e
WSSVEHE4 K24 X A KEIET:, £ AXTERALA
H SODIE PE 1) B L Fir kg 5, Jak e J5 S50 4 3 M
427.17 U/mg prot, FIPEXF R | BHA% X HR2H |
A T2 R 25 B AR 4 TR R 43 1 R 23.08 L 24.37
23.6371124.70 U/mg prot, =25 2H 43 ] kb B 1 o R
. BHPEXT B B A A2 RN 2 4R AR 4L X I 4R
B17.70% . 11.50% ., 15.00% LI &
10.00%(P>0.05), H /B YL J5 52560 21 L Jsk g iy g
37.19%(P<0.05)(&l 7-a).,

JHF F i v (151 7-b), BRI SE 56 40 SOD T
4133.41 U/mg prot, 43l b1 X AR ZH . FH 4 X
WAL | B A A2 RN 2 3R 4 155 65.15%(P<0.05)
47.71%(P<0.05). 2.40%(P>0.05)F12.19%(P>0.05).
JEYL f5 F2 56 20 SODYE $4:44.20 U/mg prot, FHM: X
HEZH . PR X REAL | B AR 7 20 R 2SS R 4 7
23992032, 31.10, 33.427F138.09 U/mg prot, £
U 2 5 B PR T HEZH L BH P X R AL D i AR A 2
] 77 76 @ % M 2 7 (P<0.05), JRYL 5 586 4
SODFE 1 o I8 YL il 155 32.30%(P<0.05), 1 &% 4L
F AR R 2 LR T 155 2.42%(P>0.05)

50 1 W #A1 before challenge "
45 | V7 W7 5 post challenge  dc
2 40 d b
ES 30
=8 25 a
32 20
S
S 10
5
0
1 2 3 5
2151
group
(b)

B 7 FAME X RRA UK IR B WSSVHIE & A FLAEXTENALE . AT BRARSODR)ZE 1t
() o L 2L DL e 45 W8 S WSS VIR I % 2L L 299356 3 JUL P SODAE A5 (o) 9 kB LA 2 5 K e WSSV J5 5 21 FL 494 55 0 I I it

SODAE K. 5
Fig. 7

LBIPEXS IR A 2 PHPEXS IR ZE . 3 BF AR T4, 4 2Rk, 5. SLind

SOD variation of the negative control and other groups’ L. vannamei’s muscle,

hepatopancreas before and post WSSV-infection

(a) SOD variation of the negative control and other control L. vannamei’s muscle before and post WSSV-infected; (b) SOD variation of the

negative control and other control L. vannamei’s hepatopancreas before and post WSSV-infection; 1. negative control; 2. positive

control; 3. wild type; 4.blank; 5. experiment
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9H SRR, G Fevp28iWE R RN PLYA IS HR DL RESH S A T BE T B BRE SO YR T 1479

XoF R PO Z2 $5CA 7E T M50 Il 248 Bf LA K S e i
S XFEMARS RN, BRI ICRE R A
T I ) X6 AR B BT IR R o % 2, K I POIE M, 4%
R S5 40 POTG 4 4 1.784(0D),  S2564H Fb FH 4
NPHAZE | BHMEXTHRLE | AR AR RS 2R 43 )
17.18%. 12.17%. 21.49%F132.21%, SZ4HPO
T S T A A D A AR ZH (P<0.05)(E18).
20
1,8; ab
6t |
1.4_- l

b

ab
T
1

PO 14/0D490 nm
PO activity
S o = ~
AN 0 © N
——i

N
[N
T T

1 2 3 4 5

ZH 5
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Effect of Anabaena-expressed VP28 against white spot syndrome virus
and related immune response in Litopenaeus vannamei

GUO Yuanyuan ’, YIN Rong ', SHIDingji’, ZHOU Yuan', HE Peimin"*,
WU Qianping ?, ZHUANG Minmin ', WEI Zhangliang *,  JIA Rui "*’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
3. Institute of Botany, Chinese Academy of Science, Beijing 100093, China;
4. Key Laboratory of Tropical Marine Bio-resources and Ecology, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: This paper described a kind of subunit vaccine, and the effect of Anabaena-expressed VP28 against
white spot syndrome virus (WSSV) and the related immune response in Litopenaeus vannamei. Firstly, L.
vannamei was orally administered by feeding Anabaena-expressed VP28 for 7 days. Secondly, the shrimp was
challenged with WSSV and its mortality was monitored. Finally, the shrimp related immune index was measured.
The results revealed that Anabaena-expressed vp28 can significantly improve the shrimp’s ability against WSSV.
The survival rate of feeding and immersing infected WSSV is 78.80% and 83.19% respectively. The results
showed that oral agent can enhance the ability against WSSV in L. vannamei. After shrimp was administrated by
Anabaena-expressed vp28, the shrimp enzyme acitivity at different time points showed that superoxide dismutase
(SOD), phenoloxidase (PO), catalase (CAT), alkaline phosphatase (AKP) at 2 h after immunization were rising,
and reached peak at 48 h or 96 h, which suggested that oral agent could cause the change of enzyme activity. The
enzyme activity of shrimp hepatopancreas and muscle after feeding infection showed that the SOD activity of
experimental group in hepatopancreas after challenge was 42.10%, 32.26% and 16.04% higher than those of the
positive group, wide type group and blank group. In muscle, SOD activity was 17.70%, 11.50%, 15.00% and
10.00% higher than those of negative control, positive control, wide type and blank group after challenge. And the
PO activity, CAT activity, and AKP activity of the experimental group were 12.17%, 88.80% and 240.07% higher
than that of the positive control after challenge in hepatopancreas respectively. The PO activity, CAT activity, and
AKP activity of the experimental group were 21.49%, 30.90% and 100% higher than that of wide type after
challenge in hepatopancreas respectively. ACP activity was slightly higher than that of negative control, but ACP
activity had no significant difference in the muscle groups. The results of shrimp PO, CAT, AKP and ACP activity
of immersing infection were similar to feeding infection. The experiment group CAT and AKP activity after
immersing infection is significantly higher than other groups, and the CAT activity of immersing infection were
more significant than feeding infection. The PO activity of shrimp hepatopancreas of experiment group after
immersing infection was significantly higher than those of positive control, wide type and blank, but ACP activity
of different group was not significantly different. This paper showed that Anabaena-expressed vp28 can strengthen
shrimp’s resistance to WSSV and decrease the mortality of L. vannamei from white spot disease. The Anabaena-
expressed vp28 can be drug and feed from the same feedstock without purification, which has great application
potential for field use in large-scale production.
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response
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