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, 1.4 WSSV
141 WSSV 6.85¢g
1 WSSV ,
4°C (0.7% NacCl), 20000r/min
1.1 4°C, 3000¢g 10min,
111 (Litopenaeus 4°C 3 (4000g, 6000g, 8000g  10min)
vannamei) 2011 6 14 400 , 0.45um
, (8.5+0.6)cm, , —-70°C
( 0.14g/ml,
) ) , 50ul/
WSSV 60L , 1.4.2 21
40L , 1, , 120
1/3; 4 ) , 4 5
(25+2)C, (30+1), pH 8.0+0.2, 1 )
1.1.2 (Bacillus firmus) 2 50ul WSSV ,
PC024 (Vibrio alginolyticus) LV463 0.7% NaCl
(
) , , 14d
, -80°C , 1.5
) ) , 5 3
1.0x10" cfu/ml, 1.0x10° cfu/ml , (1ml)
1.2 , 3
4°C RNase-free  1.5ml
) -807C Oh
(3.15g/500g) (4.2ml/500g); 12h 24h 48h 96h 192h  14d 3
, 14d
( ) 4C 16 RNA
) TRIzol Reagent (Invitrogen )
1.3 RNA, NanoDrop 2000c
7d o, , (Thermo) RNA  ODy  ODag ,
720 .4, 3 _80C , DNase I [
, 60 4 () ] RNA
2 (1) , PC024 DNA
1.0x10° cfu; (2) / , 1.7 cDNA
PC024 1.0x10° cfu  LV463 3.0x107 cfu; TransScript First-Strand ¢cDNA Synthesis
(3) / ) PC024 SuperMix ( )
1.0x10* cfu  LV463 10mg (4) , cDNA ,  20ul 1ul (50ng—
Sug/ul) RNA, 2XxTS Reaction Mix 10ul, TransScript
4 , RT/RI Enzyme Mix 1pul, 0.5ug/ul Anchored Oligo
(12£3)% ( ), (dT)5 1ul, RNase free Water 7pul, ,42°C

30min 85°C Smin ¢cDNA
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1.8 PCR 1.9
1.8.1 GenBank SPSS 16.0
Primer Premier 5.0 (One-way ANOVE) , (P<0.05)
(proPO) (SOD) (LZM) Duncan
> 1, B-actin
(Liuetal, 2010) pB-actin 2
proPO SOD LZM , 2.1 WSSV
20d
1.8.2 PCR WSSV 14d 2
PCR  TransScript Green qPCR Super MIX 4d
( ) , (P>0.05), 5
20ul( cDNA 200—400ng,
5pmol, 5pmol, 1xTransStart Green qPCR (P<0.05),
Super Mix, 1xPassive Reference Dye);  Rotor Gene (P>0.05), 10d
3000 (Corbett, ) 95C 30s, 1 (100%),
;95°C 58 60°C 30s, 45 / (58.4%+0.6%),
PCR (66.3%+2.1%) /
1.8.3 PCR (69.7%+1.2%) (P<
s Rotor Gene 3000 72°C 0.05) /
95°C , 1C Rotor-Gene Real- /
Time Analysis Software 6.0 PCR (P<0.05), (P>0.05)
.3 9-AACH , /
(Livak et al, 2001) /
& 1 Real-time PCR R{ERHISI4F7
Tab.1 Sequences of the primers used in real-time PCR
(5—3" (5—3"
B-actin AF300705 GAG CAA CAC GGA GTT CGT TGT CAT CAC CAA CTG GGA CGA CAT GGA
SOD DQ029053.1 AGC CAA TGA CGT AAG CG ACC ATC ACAAGAAACCC
proPO AY723296.1 TCC ATT CCG TCC GTC TG GGC TTC GCT CTG GTT AGG
LZM AY170126.2 TGT TCC GAT CTG ATG TCC GCT GTT GTA AGC CAC CC

F 2 HIRAREFEEE ST LRI E T 5T R WSSV FRI BRETE(%)
Tab.2 Cumulative mortality (%) of L. vannamei fed with different probiotic preparations and then challenged by injection with WSSV

1d 2d 3d 4d 5d 6d 7d
B 0 0 14.46+6.92° 24.47+6.93 34.43+9.64° 44.43+7.68" 52.20+8.4°
B/V 0 0 16.71£5.7° 25.57+5.1° 32.23+6.93* 43.3+0.0° 55.57+1.96
B/Av 0 2.47+2.14° 23.4347.7° 28.37+9.31° 39.47+9.31° 49.33+5.65° 65.37+5.65°
C 0 0 14.8+7.4° 46.87+2.14° 60.43+4.27° 81.4+1.10° 95.57+4.4°
8d 9d 10d 11d 12d 13d 14d
B 59.97+15.27° 65.53+6.93° 65.53+6.93° 65.53+6.93* 65.53+6.93* 65.53+6.93° 65.53+6.93°
B/V 57.0+0.0° 57.8+1.9° 57.8+1.9° 57.8+1.9° 57.8+1.9° 57.8+1.9° 57.8+1.9°
B/Av 70.37+3.7° 76.57+4.27° 76.57+4.27° 76.57+4.27° 76.57+4.27° 76.57+4.27° 76.57+4.27°
C 96.67+3.33" 100+0.0° 100+0.0° 100+0.0° 100+0.0° 100+0.0° 100+0.0°
(P<0.05), (P>0.05) C: ; B: PC024 (1.0x10°

cfu/g); B/V: PC024 (1.0x10® cfu/g) LV463 (1.0x10 cfu/g); B/aV: PC024 (1.0x10% cfu/g)  LV463 ( 1.0%)
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WSSV
33.7%%£2.1% 30.3%=1.2%

>

41.6%=+0.6%,

>

2.2 /
WSSV
PCR
/
, 41.6%
2.2.1
RT-PCR
B/V
proPO SOD
LZM () 20d  ,B/V
proPO SOD LZM 3
20d , 11.4
10.3 57 (P<0.05)
, SOD
proPO 10d ,
15d , (P<0.05),
(P<0.05); LZM
5d (P>0.05); 154,
LZM (P<0.05) ,
3 ,
0
&
B

16 - B proPO B SOD BLZM e

0 5 10 15 20
SEHRIE/

Fig.1 Relative expression of three immune genes in the hemo-
lymph of L. vannamei fed with B. firmus / V. alginolyticus com-
posite group during immunization time

(P<0.05),
(P>0.05)
2.2.2 /
WSSV
RT-PCR WSSV s /
proPO SOD LZM
( 2 WSSV
,SOD LZM Oh (
), 24h Oh (P<0.05),
Oh 35 2.62 96h,
(P<0.05) Oh 4.4
85 , SOD

(P>0.05) LZM
0h (P<0.05); proPO
,  24h , 48h ,
(P>0.05)

WENEh

WSSV
Fig.2 Relative expression of three immune genes in the hemolymph of L. vannamei in the B. firmus / V. alginolyticus composite group
during WSSV infection

(P<0.05), (P>0.05)
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[M proPO [ SOD [ LZM

- )
2] o
1

ENFAELA
>

5
0 s
WEsaiah (Rengpipat
et al, 2000),
3 / WSSV
Fig.3 The expression enhancing effects of the immune genes of L. vannamei during WSSV infection
after feeding with B. firmus / V. alginolyticus 20d
(P<0.05), (P>0.05)
: (o,
2.2.3 WSSV
/ ; ,
proPO SOD LZM ,
NH; ;
WSSv ,
( 3 / ( , 2004; Gatesoupe, 1999; Cherif et al,
proPO  SOD WSSV 2001; Pinchuk et al, 2002) ,
11.55 10.5 , (Vibrio
, 192h harveyi) (Rengpipat et al, 2000; Bachére, 2003)
12.28 14.1 / (2008)
LZM (B. licheniformis)
, 48h , ,
10.36 , , 192h 2.23
/ 3 6 Liu (2010)
1 >
; Chiu  (2007)
3 (Lactobacillus plantarum)
PC024 168h  proPO 6.1 4.4
LV463 , /
( , 2008) , proPO
proPO SOD LZM
, WSSV )
/ / ) ,
WSSV , (Stefan et al, 2000; ,
33.7% 41.6% 31.46%, 1993) ,
/
/ , s 35%

(Austin et al, 1995) Garriques  (1995)
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(Austin et al, 1995; )
1993)

WSSV Tian
(2011) WSSV 3h
(ECSOD)
2.64 24h
Mai  (2010)
(L. stylirostris)
WSSV ,

WSSV ,

R proPO  48h
, SOD , LZM

96h ,

24—96h
WSSV

, /
proPO SOD LZM ,
/

(2001) WSSV

, WSSV

WSSV proPO

, B, , 2004. —
, 24(1): 69—74
,2008. 4
. , 39(4): 374—380
) , , 1993.
,33(4): 285—289
, 2010.
(Paneaus vannamei)

s s

, 41(4): 577—
582
, 2008.

15(2): 244—251
) ft, , 2001.

(WSSV) . , 8(4):
46—51
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EFFECTS OF ADDING PROBIOTICS IN THE FEED ON NON-SPECIFIC IMMUNE
GENE EXPRESSION AND DISEASE RESISTANCE OF LITOPENAEUS VANNAMEI

SUN Yan"?, LIU Fei"?, ~SONG Xiao-Ling?,
LI Yu-Hong™?, HUANG Jie?

(1. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao, 266003; 2. Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071; 3. Shanghai Ocean University, Shanghai, 201306)

MAI Kang-Sen',

Abstract

expression of non-specific immune related genes and antiviral ability of Litopenaeus vannamei. The relative expressions of

This study was conducted to investigate the effects of Bacillus firmus and Vibrio alginolyticus on relative

non-specific immune related genes encoding prophenoloxidase (proPO), superoxide dismutase (SOD), lysozyme (LZM)
were analyzed by quantitative real-time reverse transcription PCR (RT-PCR). The results show that the relative expressions
of proPO, SOD, and LZM were obviously up-regulated in hemolymph of shrimp fed diets supplemented with the probiotics
compared to the control during the immunization. In hemolymph, the relative expression of proPO, SOD, and LZM were
significantly up-regulated 24h post WSSV challenge, and increased to the maximum levels at 48h, 96h, and 96h, respec-
tively. The cumulative mortality results confirm that the diet containing probiotics can improve the ability of the shrimp
anti-WSSV infection. Results suggest that B. firmus and V. alginolyticus are potential candidates for use as probiotics.

Key words Litopenaeus vannamei,
virus (WSSV),

Probiotics, Real-time PCR, Resistance to disease, White spot syndrome

Immune related gene



