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Table 1 Ingredients of the basal diet

( )
Ingredients Content(DW) /%

White fish meal ! 25
Soybean meal 18
Peanut meal 14
Shrimp shell meal 5
Squid viscera meal 5

Fish oil

Soybean lecithin
Molt hormone
Choline chloride
Antioxidant
Mold inhibitor
C Ascorbic acid phosphate
Dibasic calcium phosphate

. . .
Vitamin premix”

_ O O O O O O O N =
—

Mineral premix’

Total 100. 0

.1 White fish meal:
lipid 7. 8%,

2

Crude protein 67. 5% Crude
Dry weight basis,
Vitamin premix(mg/kg) : Thiamin 90 mg;
Riboflavin 150 mg; Pyridoxine HCI 210 mg; VB2 0. 03
Calcium pantothenate 150

Biotin 1. 20

mg; VK3 50 mg; Inositol 600 mg;

mg; Niacin acid 600 mg; Folic acid 15 mg;

mg; Retinol acetate 32 mg; VD3 12 mg; VE 120 mg;
Ethoxyquin 150 mg,

3 Mineral premix (mg/kg) :KI 0. 8 mg; CoCl, « 6H,0O

(1%) 40 mg;CuSO; » 5H;0 100 mg; FeSO; » 7H, O 450 mg; ZnSO, »

H,0 250 mg; MnSO; + H,O 60 mg; MgSO; » 7H,O 4 000 mg;

Ca(H2;PO;); « H20O 10 600 mg,

2

Table 2 Formulation of the experimental diets

Treatments Experimental diets
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1.5.1 )
3 . 75% .
(10 mmol/L EDTA +Na, , 450 mmol/L NaCl, 10 mmol/L
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3 Fortilin Mascot

Table 3 Mascot Search Results of MS/MS about Fortilin

Mascot /% /
Gene accession No. Protein name Mascot score Coverage Isoelectric point Number of matched peptide
Gi| 21305378 TCTP 169 32 4. 39 3
2.2 c ., F-2 P-2 P-1
4 s (P<<0. 05);P-2 P-1 C
(P<C0. 05), (P-1.P-2, (P>>0. 05);
1 F2) (C©, F-2 o
(2. 48 X107 cell/mL) P-2 P-1 2.5
(P<C0.05), F-1 P-2 4 . -2 F1
(P<<C0. 05), o pP-2  (P<C0. 05,
2.3 :
4 , -2 F-1 2.6
C.P-2 P11 (P<0 05), 4 JF-1
o (P-1,P-2,F-2 C)(P<C0. 05),
2.4 o
4 , -2 F-1
4 fortilin ( + )

Table 4 Effects of dietary fortilin on the immune responses of L. wvannamei (Mean £ SE)

Treatments Hem?cyte numbers PO activity RB activity SOD activity NOS activity
/107 cell « mL ™! /U« mL™! (0OD630) /U« mL"! /U« mL™!
C 1.7440.072° 50.7842.219° 1.4240. 038" 41.8140. 643" 4.84+0.088"
P-1 2.12+0. 044" 52.91+4, 262" 1.4740. 042 41.19+0. 773" 5.0840. 136"
P-2 2.140.059 56. 10 3. 249° 1.5140. 048% 39.3340.431° 5.1240.071¢
F-1 2.4140.095% 72.5943.978" 1. 600, 037" 43,4740, 947" 5.7240.119"
F-2 2. 4840, 045¢ 75.4942. 531" 1.690. 03¢ 43.4040. 469" 5.1240.116°
(P>0.05),

Note: Means in each column with the same superscripts have no significant differences (P>>0.05).

2.7
2,
pGAPZ, A-fortilin WSSV
5N8 d ’
o (Control-WSSV) ,
pGAPZ, A-fortilin
, WSSV (P<C0. 05), 2 WSSV
F-1 F-2 19. 2% Fig. 2 Cumulative mortality of shrimp challenged with WSSV
15 4% ; P-2
(P<<0.05), Pl P P (Control-WSSV) 84 6%.

56. 0% 47.8%. 1 P-1  (P<C0.05),
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Effect of Dietary Fortilin on Immune Response of White Shrimp Litopenaeus vannamei

and Its Resistance Against White Spot Syndrome Virus Infection

GENG Xiao-Xue, ZHOU Yi, XU Wei, ZHANG Wen-Bing, MAI Kang-Sen

(The Key Laboratory of Aquaculture Nutrition and Feeds, Ministry of Agriculture, The Key Laboratory of Mariculture, Min-
istry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: Fortilin, also called translationally controlled tumor protein ( TCTP), is ubiquitously ex-
pressed in all eukaryotic organisms. This protein is proved to perform several functions including tubulin-
binding, calcium-binding and anti-apoptotosis. It involves in many important cellular processes, such as
cell growth, cell cycle and the protection of cells against various stress conditions and apoptosis. Since in-
jection of Pm-fortilin reduces shrimp mortality caused by WSSV, there was potential application of fortilin
in shrimp culture. The present study was designed to analyze the effect of dietary fortilin on immune re-
sponse of white shrimp Litopenaeus vannamei and its resistance against white spot syndrome virus
(WSSV) infection. The fortilin was expressed in yeast Pichia pastoris. One hundred milligrams of the su-
pernatants of the cultured fortilin recombinant yeast (F-1) or the recombinant yeast culture (F-2) were
added into 1 kg basal diet. So did the null vector (P-1, P-2). Meanwhile, the basal diet was used as the
control (C). Five experimental diets (F-1, F-2, P-1, P-2 and C) were made to feed white shrimps (initial
weight (4 87£0. 26)g for 20 days. After that, the shrimps were challenged with WSSV. Results showed
that the total haemocyte count (THC), the respiratory burst (RB) and phenoloxidase (PO) activity in F-
1 group were significantly higher than those in the control (P<C0. 05). Meanwhile, there was a significant
difference in the THC, RB, PO and SOD between F-2 and P-2 group (P<C0. 05). Activities of the PO and
nitric oxide synthase (NOS) in F-1 group were significantly higher than those in P-2 group (P<C0. 05).
The results of WSSV infection experiment showed that cumulative mortality rate in F-1 and F-2 groups
was significantly lower than that in the control (P<C0, 05). The mortality rate in F-1, F-2, P-1, P-2 and C
were 19. 2%, 15. 4%, 56. 0%, 47. 8% and 84. 6%, respectively. In conclusion, inclusion of recombinant
fortilin in diet enhanced the immunity and the resistance of shrimp against the WSSV. Further work is
needed to point out how to improve the immune stimulant effect of fortilin supplemented in shrimp diet.

Key words:  Litopenaeus vannamei ; fortilin; white spot syndrome virus; immunity; feed



