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RPS=( - ) SYBR® Premix Ex Taq'™ II(TaKaRa)
x100% 3 9~AAC,
1.5 , SPSS 18.0 t
WSSV , Oh,3h,6h, 12 h,
24 h, 48 h PHB 1.9
3, SPSS 18.0 Origin 9.0 ,
, EDTA , 4C, + (x £SD) ,
8 000 r/min, 10 min, RNA 0.05
1.6 RNA c¢cDNA
2
RNA Trizol
(11 cDNA PrimeScript'™ RT reagent 2.1 WSSV
Kit with gDNA Eraser(TaKaRa) A~F (79.00+6.81) h,
1.7 DNA WSSV (86.38+£5.90) h, (95.1945.50) h, (89.98+5.92) h, (80.98+
DNA 6.05)h (85.47+5.69) h, PHB
111 DNA  0.8% ¢ D PHB
(Biodropsis Bo-2000) 0% PHB ;
DNA ( ODsgo 5% PHB (P<0.05), 0.5%
ODsg) m=1.8~2.0) DNA 2.5% 10.0% PHB (P>0.05)
20 ng/uL, —80°C WSSV 22 WSSV
1.8
(sod), (lzm) 20d WSSV,
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(211, (cat) 100 | ab ¢ ?b i b
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Tab.1 Primer sequences in relative quantification PCR 20H
primer (5'-3") sequence(5'-3") 0 / / / / /
18s-F TATACGCTAGTGGAGCTGGAA Qg?» QQS’ ng ng QQS’ Q@
18s-R GGGGAGGTAGTGACGAAAAAT S Sl Qe s N S
sod-F TGCCACCTCTCAAGTATGATTTC o o N v ick NJ
sod-R TCCAACCAACTTCTTCGTAGCG 415 group
gsh-px-F AAGATGGTTATGTTCGGCAAAG
gsh-px-R GCAGACAGGTGTCCAAATGAT 1 PHB WSSV
lzm-F TATTCTGCCTGGGTGGCTTAC
lzm-R CTAGAACATAGAGCTCGAAGTGGTC (P<0.05)
cat-F TCAAGTGGCGATTACCCCTC Fio 1 M al fLit T + fed with
1g8. €an survival time o liopenaeus vannamel 1€d W1
cat-R TCTGCTCCACCTCAGCAAAG
different PHB concentration after WSSV infection
abp-F GTTGACGGAGAACACGAT Different letters denote significant difference between
abp-R TTCCACAAGCCAGAGTAAG

groups(P<0.05).
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1.0% PHB , (P>0.05) , 5% 10% PHB
100% 24h ( 2, 3)
PHB 2.5% , PHB PHB WSSV RPS
; , 1.0% PHB RPS
PHB , RPS 0
5.0% 10.0% ., 5.0% 10.0% PHB , RPS
24 h :
: 5.0% PHB 2.3 PHB
10.0% PHB , , ( 2
96 h 2.5x10° copies/ng

£2 FE—BESERE PHB KERMEFLPEXTEF7EER

Tab. 2 Survival rate of Litopenaeus vannamei fed PHB of different concentration at the same time point
n=3;x £SD; %
/h group
time A(0.0%) B(0.5%) C(1.0%) D(2.5%) E(5.0%) F(10.0%)
0 100+0 100+0 100+0 100+0 100+0 100+0
24 87.5+3.54 85.0+7.07 87.5+3.54 92.5+£10.61 72.5+10.61 82.5+17.68
48 57.543.54 62.5+10.61 72.5+£3.54 60+7.07 52.5+£10.61 67.5+£10.61
72 40+7.07 45+7.07 57.5+£3.54 47.5£10.61 30+£21.21 40+21.21
96 25+7.07 30+7.07 32.5+3.54 30+14.14 17.5£10.61 22.5+3.54
120 15+7.07 17.5+£3.54 2040 10+7.07 7.5+£10.61 15+7.07
144 5+0 5+0 12.5+3.54 5+7.07 2.5+3.54 7.5+3.54
168 0+0 0+0 5+0 0+0 0+0 2.5£3.54
192 0+0 0+0 2.5+£3.54 0+0 0+0 0+0
TA s PHB ;B C D E F s PHB 0.5% 1.0% 2.5% 5.0% 10.0%

Note: A represents control group, supplemented with no PHB in feed; B, C, D, E, F represent experiment groups, supplemened with 1.0%,
2.5%, 5.0% and 10.0% of PHB in feed successively.

%3 [E—AESAE PHB KRN & R (RPS)

Tab. 3 Relative percent survival (RPS) in different PHB concentration at the same time point

%

/h group
time A(0.0%) B(0.5%) C(1.0%) D(2.5%) E(5.0%) F(10.0%)
24 0.00 -20.00 0.00 40.00 -120.00 —40.00
48 0.00 11.76 35.29 5.88 -11.76 35.29
72 0.00 8.33 29.17 12.50 -16.67 0.00
96 0.00 6.67 10.00 6.67 -10.00 -3.33
120 0.00 2.94 5.88 -5.88 -8.82 0.00
144 0.00 0.00 7.89 0.00 -2.63 2.63
168 0.00 0.00 5.00 0.00 0.00 2.50
192 0.00 0.00 2.50 0.00 0.00 0.00
tA , PHB ;B C D E F , PHB 0.5% 1.0% 2.5% 5.0% 10.0%

Note: A is control group, supplemented with no PHB in feed; B, C, D, E, F represent experiment groups, supplemented with 1.0%, 2.5%,
5.0% and 10.0% of PHB in feed successively.
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Fig.3 Relative expression of immune genes in the hemolymph of Litopenaeus vannamei during WSSV infection
A, B, C, D and E represent the gene expression level of sod, cat, gsh-px, Izm and abp. The columns with different letters under equal
PHB concentration are significantly different(P<0.05).* means significant difference between different PHB concentration groups at
the same time(P<0.05).
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Effects of poly-p-hydroxybutyrate on non-specific immune gene ex-
pression and WSSV resistance in WSSV-infected Litopenaeus van-
namei

DENG Kangyu" ? KONG Jie’, MENG Xianhongz, LUO Kun?, LUAN Shengz, CAO Baoxiangz, LIU Ning2

1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea Fisheries Re-
search Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China

Abstract: White spot syndrome (WSS), an epizootic disease, has been prevalent in cultured shrimp in China since 1992
and results in high mortality. The economic loss caused by white spot syndrome virus(WSSV) is extensive and has been
harmful to shrimp aquaculture worldwide. Poly-p-hydroxybutyrate (PHB) is a polymer of the short-chain fatty acid
B-hydroxybutyrate. B-hydroxybutyric acid can promote food digestion, nutrient absorption, and protein and mineral
utilization. This study was conducted to investigate the anti-WSSV effects of PHB on and relative expression of
non-specific immune genes in WSSV-infected Litopenaeus vannamei. Litopenaeus vannamei were supplied with 0.0%
(control group), 0.5%, 1.0%, 2.5%, 5.0%, or 10.0% PHB in artificial compound feed at a daily ration of 5.0% body
weight. After WSSV challenge, survival rates, mean survival time, relative percent survival (RPS), and number of
WSSV copies were compared. The relative expression of the genes that encode superoxide dismutase (sod), catalase
(cat), glutathione peroxidase (gsh-px), lysozymes (/zm), and antibacterial peptides (abp) in L. vannamei were analyzed
by quantitative real-time reverse transcription PCR. The results showed that there was no difference in survival rates
among different treatments (P>0.05); nevertheless, the mean survival time of PHB-fed shrimp was higher than that of
the control group. The mean survival time of 1.0% PHB-fed shrimp was the highest, and it was significantly higher than
that of the control and 5.0% PHB-fed shrimp (P<0.05). The number of WSSV copies in the experimental individuals
fed with 0.5%, 1.0% and 2.5% PHB were lower than the contral group (P<0.05). Moreover, sod, cat, gsh-px, lzm, and
abp expression levels in 1.0% PHB were higher than that in the control group. The expression level of sod, cat, gsh-px,
and /zm reached the acme at 6 h, 6 h, 3 h, and 6 h, respectively. After WSSV infection, abp dropped rapidly within 3 h
and then steadily decreased after reaching the acme at 12 h. In addition, the gene expression levels of PHB-fed shrimps
were higher than the control group. Consequently, PHB can help improve immunity and treat WSSV infections.

Key words: poly-pf-hydroxybutyrate; WSSV; challenge test; real-time PCR; non-special immunity; Litopenaeus
vannamei
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