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Tab.1 Primer sequencesused in this study

2 BIHF 51 (5'—3") primer(5'—3") R
gene sources
boactin F-OCCCATCTACGAGGGATA [8]
“aclin R GGTGGTCGTGAAGGTGTAA
Rab F-GACAGTGGTGTTGGAAAG 9]

R-GCCGTCTAGTTCAATTGTTCG

Grim.19 F-TGTTGAAGGCTGGGAAGTTG [10]
rm-tZ R AGAGTGAGTGTCGTGTGAAGGAA

i F-CGGAGTAGGTGTTGGTGGTGGTT 8]
Crusin . p CTCGCAGCAGTAGGCTTGAC

GST F-CCAGACTACGACAAGAGCGAATG (1]
R-TAGGCCAGGAAGTCGATGTAGG

propo  F-CGGTGACAAAGTTCCTCTTC (8]
ro R-GCAGGTCGCCGTAGTAAG

JEBP F-ATGTCTGCTTCGCCCGTCGCTCGCC [12]
R-GGTTCTTGGGTGGGCTCTT

P70s6k F-GCAAGAGGAAGACGCCATA A5
R-CCGCCCTTGCCCAAAACCT this study

F-TCCCTTTCCCTAACCCTCA
elF4ElA R-GTTTTGCTGTCTCGCTTCC (12]

F-TGGAATCAAACCTATGTGGG
eIF4E2 R-GTCCTCCTGGAAGCGTA (12]

Sz FE & PCR(qPCR): 2 MU B 45 A1)
TransStar Top Green qPCR PCR Supermix(4 2.4
AR A B R HEFTAH OCSE R Rk i I .
27 i X DR R B AT AR B
1.4 REEEENE

Sy TEMEENS 6 hy 12 h, 24 h Fil 36 h HURFHF
JFIRAR, BASEATEC3 H, SR S 3L 9 HOXTHRIR
FE, —80°CIRAE, FTH ALY ELREF(SOD). it %
LS B (CAT) . A3 Db H Akt S8 Ak P (GSH-PX) |
BEH K-S BB (GST)IEPERI E o % I
Fie HR ) 6 (R o A ) U AT o
15 Zitsh

BG4 R - Y (H bR E 25 (¥ £SD)FoR .
SPSS 18.0 GEiT 4 i B PR 2 A8 3y 254081
% (one-way ANOVA) X} B g 17 81122 0 Hr o
P<0.05 fUREFWE,
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Tab. 2 Accumulative survival rate of Litopanaeus van-
namei after Vibrio parahaemolyticus challenge

%; n=3; X £SD
21 3] JE& YL J5 B [H]/h hours after infected
group 6 12 24 36
XJ HE2H
’ 98.7+£0.05" 98.7+£0.05" 94.6+0.31" 94.6+0.31"
control gruop
Sl

91.1£0.02° 80.0+0.22° 44.0+£0.22° 31.1+0.34°
treatment group

T FFVEHE EARAS R R A7 1 3 1 25 57 (P<0.05).
Note: Different letters in the same row mean significantly different
at 0.05 level.

2.2 B Mk E X3 ML 40 iE X 4T BT AR BR R R B iE
;b=

221 WBEAYEEE SCIRBIE, SCEA N
6 MR I AR SOD & 4 3 T X ER A
(P<0.05), 7E%5 6 /NI F i K {H 23.53 U/mg.
222 SEAEE  SCIAN, SCIRAL LYY XT
KPR CAT 3% 1 BlFRVA BURERT ] 34 fin 2 5 T
R R IRARAS, R 4 /NEHASIE KM 6.81 U/mg,
MFESR 36 /N T [ 22 5 06 B 41 AR 3 /K-

223 BRHK-SHBE SCRME, S8
YR T R I B AR GST ¥ g Bl IR 7 TOEE B ] 9 14
REIETHE GRS S, 7E5 24 /NI IR R R
fE 12.97 U/mg, MTES 36 /R E LT X B4
(P<0.05),

224 BHRERISEKYEE SCRME, A
FLgR X R AR GSH-PX 1% )1 T E 5~
ey, 7855 6 /N 3% 1R (P<0.05), ik %Hx
KAE 17.74 36 F1 80407, HAESS 12 /NEF, 24 /BRI
36 /N i I T X R 2H (P<0.05) .

JEY J5 i [A]/h time post challenge

PR A LSRR Xk ML V6 %o B I it e S Ak )
5 A TR AP 145 Wi
KRG FRE I %o HR A A& I ] 5 22 ] 19 1 344 2% 572 (P<0.05);
/N SRR R S 2H A5 I ) g 22 [8] 1 3 1 25 57 (P<0.05);
{3 25 e [R] 50X R 2H 0 2 5 2H =2 [R]85 M 25 5 (P<<0.05).
Fig. 1 SOD activity of Litopanaeus vannamei hepatopancreas
after Vibrio parahaemolyticus challenge
Capital letters indicate significant differences between the con-
trol group at each time point (P<0.05); lowercase letters indi-
cate significant differences between the experimental group at
each time point (P<0.05); “*” indicates significant differences
between the control group and the experimental group at each
time point (P<0.05).
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T&1 2 R I SR Xof L&A T o B A ke fi ok 4 A 00 il
T LAY 52
REG BN B A5 IR [R] s 2 18] 1Y 2 25 1 22 57 (P<0.05);
IINE TR N ST 2H A B T g 2 8] ) S P 25 57 (P<0.05);
AR AN I 1] f 0] BEZH RN 92 B0 20 2 ) 1) i 3 2% 5
(P<0.05).
Fig. 2 CAT activity of Litopanaeus vannamei hepatopancreas
after Vibrio parahaemolyticus challenge
Capital letters indicate significant differences between the con-
trol group at each time point (P<0.05); lowercase letters indi-
cate significant differences between the experimental group at
each time point (P<0.05); “*” indicate significant differences
between the control group and the experimental group at each
time point (P<0.05).
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B3 RV I B X LA T2 o I R 2 e T K-S e

oI 1 B S
R B0 B A5 IR 18] 55 22 18] 19 2 35 1 22 57 (P<0.05);

NG SRR SR 2H A I ) 22 8] 14 31 25 57 (P<0.05);
o ARF A AN ) 0T B 2H 0 S 3 4 =2 [R] 11
2% 5 (P<0.05).

Fig. 3  GST activity of Litopanaeus vannamei hepatopancreas
after Vibrio parahaemolyticus challenge
Capital letters indicate significant differences between the con-
trol group at each time point (P<0.05); lowercase letters indi-
cate significant differences between the experimental group at
each time point (P<0.05); “*” indicate significant differences
between the control group and the experimental group at each
time point (P<0.05).
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YT 1 ) 5 R
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PR 25 R (P<0.05).

Fig. 4 GSH-PX activity of Litopanaeus vannamei hepatopan-
creas after Vibrio parahaemolyticus challenge

Capital letters indicate significant differences between the con-

trol group at each time point (P<0.05); lowercase letters indi-

cate significant differences between the experimental group at

each time point (P<0.05); “*” indicate significant differences

between the control group and the experimental group at each
time point (P<0.05).
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FEFESS 12~36 /NI IR 7K 34 1 25 T X HR 4
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AR R R ek, AUA T REZHAY 0.41 £i%5; 4EBP %
IR A 32 9 T35 303 ] 3R 3k 7K S 34 W 3 v ) IR el
(P<0.05), 7E55 36 /NIF L VRTREE R, Xt B
() 28.52 % eIF4EIA Fl eIF4E2 JE A 31k K-
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24 /NEFFIES 36 /N 5 3K T X B 4H (P<0.05),
elF4E2 JEIRNTESS 6 /N LR feok, Xt B4
M 1.65 £, MIES 36 /NEF R EAL T X B4
(P<0.05).
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Fig. 5 Relative expression of immune-related genes in the hepatopancreas of Litopanaeus vannamei after
Vibrio parahaemolyticus challenge
Capital letters indicate significant differences between the control group at each time point (P<0.05); lowercase letters indicate sig-
nificant differences between the experimental group at each time point (P<0.05); “*” indicate significant differences between the
control group and the experimental group at each time point (P<0.05).
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Fig. 6 Relative expression of nutrition-related genes in the hepatopancreas of Litopanaeus vannamei after
Vibrio parahaemolyticus challenge
Capital letters indicate significant differences between the control group at each time point (P<0.05); lowercase letters indicate

significant differences between the experimental group at each time point (P<0.05); “*” indicate significant differences between

the control group and the experimental group at each time point (P<0.05).
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The effects of Vibrio parahaemolyticus on hepatopancr eas antioxidant
enzyme activity and gene expression of Litopenaeus vannamei
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Abstract: In order to determine the impact of pathogenic Vibrio parahaemolyticus (Vp) on the hepatopancreas of
Litopenaeus vannamei, shrimps with weights of (2.2+0.24) g were challenged with Vp at a concentration of 5x10’
CFU/mL for 36 h. The hepatopancreas tissues from the experimental and control groups were collected at 6 h, 12 h,
24 h, and 36 h after the start of the experiment to evaluate antioxidant enzyme activities and immune and mTOR
signal pathway-related gene expression levels. The results showed that after challenge with Vp, SOD activity was
significantly higher than that of the control group (P<0.05), while CAT, GSH-PX, and GST activities all increased
at first and subsequently decreased, reaching the peak value at 12 h, 6 h and 24 h, respectively (P<0.05). The rela-
tive expression levels of Rab and Grim-19 were significantly higher than in the control group (P<0.05), crustin
and ProPO were up-regulated at first and then decreased after reaching their peaks at 12 h and 24 h, respectively,
while the level of the GST gene was significantly lower than that of the control group during the time 12-36 h (P<
0.05). These results showed that functions of the immune system were affected by Vp. Several important genes in
mTOR signal pathway were also been quantified by qRT-PCR. The relative expression levels of 4EBP gene were
significantly higher than those of the control group (P<0.05). elF4E1A and elF4E2 were both up-regulated at first
and then decreased after reaching peak values at 12 h and 6 h, respectively (P<0.05). The level of P70s6k was
significantly lower than that of the control group after challenge (P<0.05). The results indicated that Vp challenge
had a noticeable impact on antioxidant enzyme activities and immune and mTOR signal pathway-related gene
expression of Litopanaeus vannamei, with significant destructive effect on the shrimp’s immune system.
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