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B, U AN AR 24.5% By A4 R (X 4L) RO AR R R R i 2. 5% B B B 4 By L
B4R, 2 B 48 R L4 9% 2 AT 56 d, AR T AR AR R AR B XTI E AP R S S R IH BT R MR AL A
Toll & IMD fo /A # B mRNA XA E X LR R LN AT AT HE N FREXA . JEEHF MW
B¢ B4R B4 4R R B LAY R X 48 4L 8 Toll %1k mRNA fiiE H 8 mRNA Xk EH R ¥ 5 T
Xt 4L XTHF (P <0.05) ,IMD mRNA R B 5 HALEEMEZR(P>0.05), 2 HRLEE
BNHEE, BAX AR Toll 24K IMD f17A ¥ B mRNA ks EM AL AR BA L E L
., Toll % {& IMD #1 % 1 B mRNA %k ik & W (H 5 309 & (5] 2 7] 4 24 42 F036 h, EL3& & K fn
B R AN S LR KA EEME A 4 B 4% E K 201. 06% ,481. 46% #a
276.77% , ¥ B % & T X B 4 3 #F (P <0.05) o & & 7 Ao B 5 48 B4 47 A 410 X oF 88 41 41 o
Toll % fk#1 IMD mRNA kA EARKLHEENHE 12 F124 h 27 HA B F EF, @ B 45t
BREL4L A Toll % fkfn IMD mRNA kB Al E R LN EE 24 fnd2 h A WA R F L,
HAMTEEENTALARRLEE 2 h N ERATEFLEEZZF(P>0.05), Ehk
Bt R A A B R R A BT R B N R AT L 40 IR X AT Toll % K fn 75 T Bg mRNA B %
KELVRET EEINE R GG A Toll %4k 41 IMD mRNA %3k & L a6, B8 fm 7 4t 4
Toll % & .IMD #1 7 % B mRNA Kk EWIEE, & — £ B E ER S T JL47E 5 IF & 2 40 % 3
kit R
KB LG E AT BRI ; Toll % & mRNA; IMD mRNA; 7 % B mRNA; 7% I H#
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{F1 IMD 35 1 3 B KR AR 155
2 A1 1) 20 A P A% 35 5 5 4 B A — R S Rk
BB 1 A 9 80 IR 1 (e T k) 18 20 RE .
IMD 7& %W ( Drosophila melanogaster) H 2 5 8
PG BA PR AN AR S Btk S L Xt
IR IMD PR 2 B o B Ok, HE mRNA 7Eff 48 R
a5 G R TS W T 3Rk B, T AE IR AR L i
A0 LA O JUE I JR R 3 38 e AR, T R B
AEVE FHLR MR I Y 287 o LB X apt ="
BE X WF ( Penaeus monodon )" | v [ B X} dF
H A 42 %) #p
( Marsupenaeus japonicus) "’ % Z ff %} #F Toll 5%
PRJE DR T 5 B, Toll 52 1A 5 PR] 76 X6 M (7 1ft 1 il 2
Sl ek " o RS Toll 32 (AL ) ik
KPR ATE — & B8 B b SR LA 19 fe 95 R OPE
TEEF R b B EEME' " W&
B, kLT R R KF R Ve T e A
i) Toll 32 1A KL K Y 235, T 7E — & 2 b s
XF MR S ZE BT AL RE . A O 57 H XX AR IMD
e PRI 35 118 52 1 1) R DL 4

PRy R HCAE 1 5T e, B I ZE AR R R
LA R (B-1, 35 R H 8 R FR
TR A PR T K R R R B R
Vo 8 B A0 MO A R E 20T UK R R T B 4R
Y, w & e d AR R e 2 /D IK B

. . 12
( Fenneropenaeus chinensis )" .

lucioperca) "> 7§ W W} # ( Labeo rohita) ™' % fa
KA A T A RE . TR
BEAR B A 7 o 15% 30% \45% Fil 60% fh
¥y, 53 B I LA 5 o R, R B AT N gL 1
XFEREE 121 Toll Z {A mRNA 35 & A P
AR E WA (P >0.05) T Bk 52 0 1 2y n)
RSN A5 23 52 ) PL AR I X AF Toll 52 {4
FIMD K R 33K B A 98 R DL iR 8

ASLEG ST T AR TR s R4 IO X L
AN RS WR AE ¥ BEINIE (Vibrio alginolyticus) 2t
TR J5 AN [R5 Z2 i 4 2 Toll 3Z 4K . IMD i i%5 1
fitf mRNA ik 197284t , DU DFAl 19 BF 32 B o
JUZHTERT R 552 B0 B BE 1Y 52 Wi, DAy o M B 22 ]
BHIE R K TE 28 TR MR SR A8 S e Bt BB 2%

1 MRS Ik

L1 AR E

AR LA e R 1 5 F2 5K L R Tty
BEH 24.5% M SLRL DR (1) 7E 3L AR} R R
D1 2.5 % 8 B 4 B A0 ) 52 0 A D S
W b G R T ) B4R O i
Lt A A A R R 46 G TR 77
PO, I3 80 H O R I 452 G 7 8 2y
KER A ST N AE Ak, F 92 5 400 HL I
B 1.5 mm ZeR R, 2300 KT R FE B

Wde 2 RS o] K s R AR K R 1.5 ~2.0 mm B PTRIGAR IR RS A E T 4 T
PER WO R0 mE RE BR MO R e fRAEA A
( Cyprinus carpio )™ | 4 % W) 5 ( Sander
F1 EfAMEAFREFEANR
Tab.1 Ingredients and nutritional composition of basal feed formula
JERE Bt/ % JERE i b/ %
ingredients ratio ingredients ratio
1§} fish meal 24.5 MR 7 B beer yeast 3.0
K EHl soybean meal 14.5 L% blood meal 6.5
164 H1 peanut meal 9.0 H AW MF] compound additive * 2.0
SEKEH) rapeseed meal 6.5 131 fish oil 2.5
i #S flour 26.5 T & phosphatide oil 1.5
iR 4§ shrimp bran 3.5
E # A R/ % nutritional composition **
ML crude protein 41.55 JK 4y ash 9.12
MRS crude lipid 6.84 HfE/(MI/kg) calculated gross energy 18.62
T oo AR ¥ R SRR BT S R R, SR SR L SRy, o SRR T A s

Notes: * the compound additive containing vitamins and minerals, was supplied by aqua animal nutrition and feed lab of Shanghai Ocean

University. s## the gross energy was calculated as reference?’

! and the others were detected
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1.2 ZWANKRFEERE

SEI AR T i AR AR T IR R A A AR A . Pk
TEAE B 3G J) A A 4 UR L BE AL 20 AE 8 AR T
4mx4dmx1mKEHEPHMA(1.2mx1.2 mx
0.8 m) v, & A~ P4 50 J& U, 9] IR 44K 5T 7
(3.08 £0.23) g, 1F x5 50 I 1A A 2 5 MR A 1]
BE— 8, SR G 43 0 4 W S k) R4 4 AP AT
S5 8 JH, H R Wi M R AR BT R 3% ~5% o B
T 4 Wk, A WAE 6:00,12:00,18:00 F123:00,
B 3 KA — UK oK B /N T BRI 173, 7256
[F) 32 2 56 PR A5 V8 i 2 > 4 mg/L, @A < 0. 4
mg/L, i 54 <0.02 mg/L,pH {7 8.0 ~
8.5,k (32+3)TC,
1.3 AENEIMEEIR

BERNA M BRANE  WEEIREE R OR
FE RV R I %, 7E TCBS [ {4 B 3% 2k |
AT SR 24 h g TIBCRR BE T3 A B K AR R
IR AR TN LA R e S5

RN N IR 56 d J5 , &1
Ak 2 i HL ECE Kz ) HH A X B 36 R, 43 il 3 R
A7, 4 3% T BORL AR v, X B R AR I BB T 4 30 L
1 x10" CFU/mL 1 #&. M 7 M1 [ Kk | 23 ~
25 C,72 h LM I L FXTIFFE TG L

Ty R 2 B L8 HRUAL T W50 Rz [ 48 7 % 60 2
TR 4 AP AT, B R IR R ERE DL ST 30
wl 9 x 10° CFU/mL B . J& e J5 0 iR i F 8 4>
120 L (/K A, f i 2k 50 <, KR 23 ~25 C
E IR GG J5 AN (] B 220 B
1.4 #HmrRE

TE BN Sk B e i R 5 3,612,
24 36 fi142 h 435 N ER AL BEHLE 4 ~ 6 J& T R
B, TR TR, ARG B £ -80 Tk
R ORAE, AT BEZH 2 Toll 52 K | IMD | %5 15 il
mRNA 3k & 19 & .
1.5 Toll Z& . IMD,.AE & mRNA RiZEH
N E

RNA # 42 & & cDNA # & & iz IR
TRIzol i 7] ( TaKaRa 2> 7] ) ¥ B F5 42 B - 80 C %
7 B9 X IR 20 20 2 RNA, 2RIy &L RNA H
BIO-RAD SmartSpec plus ] i OD,, #1 OD ., {H #F
i, H 1. 5% 19 Byt g 5 e L ik 56 e =
SEEEME, - 80 CIRIE4

Fiz B& PrimeScript® RT reagent Kit With gDNA

Eraser( Perfect Real Time) i 5] & ( TaKaRa 2 7] )
VLW RN B RNA [ #6560 cDNA, 7£0.2
mL fJC RNA fiff PCR 4 # il A Total RNA 1 pg,
5 x g DNA Eraser Buffer 2 pwL, gDNA Eraser 1
wL, F%b 78 RNase Free dH,0 % 10 L, F PCR {Y
1242 °C 2 min £BRFILEL] DNA, 78 KK H
A 5 x PrimeScript® Buffer2 ( for Real Time )4 pL |
PrimeScript® RT Enzyme Mix I 1 pL . RT Primer
Mix 1 pL ,RNase Free dH,O0 4 pL £ 20 pL, F
PCR{Y I 37 € 15 min,85 C 5 s [ # N
cDNA, -20 CHRIER M.

Far AT E PCR kB AL ZHIL
PVEXNFWR Toll 52 {4 %L Hl ( GenBank : DQ923424. 1) |
IMD 3 [H ( GenBank: FI592176. 1) ¥ & g % A
( GenBank: AY170126. 2 ) FlI B-actin H
(GenBank: AF300705) it b s 51 M (£ 2) .
1 ¥y b T A YR BR 2 R .

it 6 SYBR® Premix Ex Tag™ ( TliRNaseH
Plus) i& ) & ( TaKaRa 2\ &) ) 3. M 4, /i Bio-rad
Real-time CFX96 # 17 %¢ 6 %€ i PCR, PCR &%
295 T .20 s HiAs ;95 € .5 5,60 T 30 5,339
AMEER VLG 55.0 T EFF % 95.0 C il a2 4
b2 A S 4 S v . B AL LA Bactin S
HEREDA o B DR 22 2k 45 2R R T AH X 22 3k i i B 5,
PL2 780k RIS

F2 NAENFAHEBER.Toll ZHEERE.

IMD EF 5 B-actin & REF 5|45 5!

Tab.2 Primer pairs for lysozyme, Toll receptor,
IMD and B-actin genes for L. vannamei

519 Jr 51
primer sequence
B-actin-SQF CGCGACCTCACAGACTACCT

B-actin-SQR CTCGTAGGACTTCTCCAGCG
GTTCCGATCTGATGTCCGATG
AAGCCACCCAGGCAGAATAG
TGAGAGATGCCCACTGCCTG
CGCTTGAAGGTTTGTGAGGGAG
ATACATCCTGCCGTTGCCGA

CCGAGATGGGTTCCCTTGTT

Lysozyme-SQF
Lysozyme-SQR
Toll receptor-SQF
Toll receptor-SQR
IMD-L134-F
IMD-L3-R

1.6 HFELEBRSEITHHT

S 25 BT ¥R + bR ifE 25 (mean + SD) £
/N, SPSS 17.0 43 B 4k R 47 1 35 1k 22 7 4y
BT o 2H AN [ I 220 85080 34647 50 XU 2R 7 22 53 A ( One-
Way ANOVA) fl Duncan [G7% 2 5 H 48 ; 24 (B 54
HEATPR ST REAS T35 P <0.05 MITA 25 5 W%
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2.1 Ao 0 B B 4R B X L 4 I X AR BF 4
ARG BEHXERRENEMm

FHE 1 VAR 0 P B2 BB A 19 L %o W i 4
g1rp Toll Z 1A mRNA FI% F lif mRNA 35K 17 #5
BT R4 (P <0.05) ,IMD mRNA ik &
X AT R EEZER(P>0.05) (K 1),
2.2 EARFRMBBRRYNELIENETN
RAEXIREA L F REHEXERRENZNE

S VE IR v I I, W) B 2 ) B A 2H 21 Toll
ZAK mRNA [ 635 1 7€ 24 h i3k B0 (H , JF B %
T 0h(P<0.05), 254G T k% ,42 h if FEAPK
HEPHKT- (P >0.05) o $5 &V 0B 2 Iy
T ek AL X R B8 20 2 Toll 57 4& mRNA ik &8 7E 3 h
BETEREWE E12hiffiBEHTF0h A
5 24 h iR BIEAA , 2 )5 TF iR R R, 42 h B SEAR KR
HEPIHEKFE (P >0.05), 7£0.12 .24 36 fi142 h
I 45 £ VS T 1 5 2 B4 i) ek £ o A 8 2 4 o Toll

52 mRNA 8 B3 8 2505 T4 4L (P <0.05) .
Foptut 2 P2 2 [ JC R EPEZE S (P >0.05) (£ 3) 6

wXf 4 control
OYE4 yeast extract group ,

L

Toll3Z 4k IMD W

Toll receptor lysozyme

e
o wn o
]

mRNAAI X ik &
= o

relatively expression of mRNA

o
W

(=]

B 1 {8 o o B 4R B X L 443 X 4R
B840 20 b Toll Z {4k . IMD & B & mRNA
X RIEZEH R (n=6)
AR [ R SRR R — S RN R Rk R B E (P <
0.05)
Fig.1 Effects of dietary yeast extract supplementation on
mRNA expression levels of Toll receptor,IMD and
lysozyme in gill of the shrimp(n =6)

Different superscript letters on the same gene indicate significant

differences between the different groups( P <0.05)

®3 NAENMBRLBZRMNHGERARPREZIE Toll Z4 mRNA HITREE (n=4)
Tab.3 Toll receptor mRNA expression levels in gill of the shrimp at

different times after V. alginolyticus challenge(n =4)

215 Toll %Z & mRNA A %} 3 ik & relative expression level of Toll receptor mRNA

group 0h 3h 6 h

12 h 24 h 36 h 42 h

X IR control 1.08 £0.49%% 0.59 +0.15%
YE # yeast extract group 2.04 +0.30%  0.47 +0.04°

1.15 £0.26"
2.16 £0.29% 2.73 £0.12°% 5.67 £0.26™ 1.07 £0.33%% 1.59 +0.36°%

1.34 £0.26°Y  2.82+0.11*Y 0.40 £0.03°Y 0.73 £0.05°

1 EARAE T B a,b,c,d, e Fom Al — AR N 20 22 5 835 (P <0.05) , EARAN T BE X, Y FoR [l — N 2R Al 4 22 5 .35 (P <0.05) . Tl

Notes: Data in the same line with different lowercase(a,b,c,d and e) were significantly different among the different time in the same group.

Data in the same column with different letters( X and Y ) were significantly different among the different groups at the same time( P <0.05). The

same as the following

ARG T BN S X BR 4k A 2 2]
IMD Rk 7E 42 h R F (I W& 5 T 0 h(P <
0.05) . 5 £ WS I BE £ B ) 1) RH 25 % 0 88 2 21
IMD FikHE7E24 h BB EE T 0h(P<0.05),2

R4 IAEMNTRERENERBALR

JEARZET i 42 h AR (R . £ 36 F1 42 h i 5%
LS i B 5 ) A R 2H X HF 6 2 21 o IMD
mRNA KA 0% 5 TR A (P <0.05) . HAl
W2 Z M TE R 2257 (P >0.05) (£ 4) .

R FIF %K IMD mRNA 4854 K i 8 (n =4)

Tab.4 IMD mRNA expression levels in gill of the shrimp at different times after V. alginolyticus challenge(n =4)
2 5 IMD mRNA #%f ik & relative expression level of IMD mRNA
group 0h 3h 6 h 12 h 24 h 36 h 42 h
X} HE 4 control 1.02+£0.22*  0.68 +0.28° 0.73 £0.19° 1.11 £0.32* 1.43+0.26" 1.50 £0.08"Y 2.05 +0.48"Y
YE 4 yeast extract group  1.14 £0.28%  0.84 £0.13% 1.05+0.09Y 1.54 £0.49°" 1.85£0.19° 2.94 +0.18" 9.87 +0.74*%

SPE R v BN T I, A 20 I il 2 2 TR
fitt mRNA £iEHI7E 3 h B3 F (P <0.05),
SRIGWKSE ,fE24 hit i 2 T 0 h(P <0.05) ,
%36 h ik F| I, Z 5 N R, {H 42 h 15 2 3%

FO0h(P<0.05), 7£0.36 142 h &% NEEE:
e Oy GRek 21 % 0 8 20 20 b 5 T i mRNA 33K
AR T (P <0.05) o HAt 2 # 2 2
] JC s 5 P22 5% (P >0.05) (£ 5) o

http : // www. scxuebao. cn
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x5 NMAENTBRELZRMNASRALPAERZMBEE mRNA B REE (0 =4)
Tab.5 Lysozyme mRNA expression levels in gill of the shrimp at different times after V. alginolyticus challenge(n =4)

2 5 V55 T i mRNA AH X 3635 £ relative expression level of lysozyme mRNA

group 0h 3h 6 h 12 h 24 h 36 h 42 h
YR 4] control 1.07 £0.45°Y  0.12+0.01¢ 1.62+0.39° 2.60+0.68° 18.69 +3.25° 33.36 +3.21*Y 28.33 +7.65"Y
YE 4 yeast extract group 2.05 £0.53%  0.45 +£0.02° 2.25+0.339  3.75+0.90% 22.31 £6.12° 92.33 £9.34"% 77.64 +10.18"%

ML 2o R R 7 BE TR IS 42 h A R
41h Toll % {& mRNA, IMD mRNA Fl i (4 /i
mRNA IR 335 B 5 8l (1&12) TR 4 6 7 i i

kol d

ak-PAE

Rz 4t

ESX

S4E 3t

Z =

7 el

255 2T

£28 1t

W2 .
sz O

== X HEZH YE4H

control

(a)

yeast extract group

IMD mRNA

] ,

X HRZH YE4
control yeast extract group

(b)

IMD mRNAAM 5} 5k
relative expression of

100
801 |

60
40

lysozyme mRNA

20

R mMRNAAR X 1%
relative expression of

papiceil YE4H
control yeast extract group

©

B2 RAEXNIFEREEINEG 42 h HEEAR
Toll Z{K mRNA (a) .IMD mRNA (b) fn
A EE mRNA () X RZETHLE
PRASHR R 7R FF U6 220 9 B K T 45 R R 20 9 BUfE = A
TR TR T BRI 2 B BB/ T 45 RO 20 i BB, AR B 5l 4k
PR SN WL N N (i G E
Fig.2 Candlestick charts of Toll receptor mRNA (a) ,
IMD mRNA (b) and lysozyme mRNA ( ¢) expression
levels in gill of the shrimp in 42 h after
V. alginolyticus challenge
The black box indicates the initial value greater than the end value.
The blank box indicates the initial value smaller than the end value.
The lead on the box indicates the maximum of the variation. The

lead under the box indicates the minimum of the varialtion

BRIP4 % AR 6 2 21 Toll 57 f& mRNA [ IMD
mRNA FZ B B mRNA () 4 % 2 35 1248 10 iR
IR T BB GHAR . 7E 42 h BsF, 6 41 % A il 2 27
H Toll 57 {& mRNA A % & 35 i 56 A 1k & Ik 4 iy
HIH] 4 7K F-, 1 IMD mRNA F1 7 filf mRNA AH
Xf Rk wE ) TG KO
2.3 EA R N B IR B X L 40 R X ER iR
BN B8 TR

RIVSE 3= NGRS R PO L IS 2N WX o
JE A BN 5 72 h 2RIET-RE M, 78 12,
24 36 148 h i H5 B VR 0 R RE 4R BP0 o SR AR
FET- 2R = T X B, T AE 60 A1 72 h B S 0
TR BP0 % U R RBE T SR AR T X B AL, (H 4%
i 22 9 £ % R 22 ) 35 TG B 22 5 (P >0.05)

—— X 2 control

BHIETE /%
cumulative mortality
D
(=)

20 B YE#4 yeast extract group
0 . . . , . .
0 12 24 36 48 60 72
i1 / h
time

3 ERRARMEBSRERERY N LAENGFAT
AERRARENEERRECTENZMW
Fig.3 Effects of dietary yeast extract supplementation
on cumulative mortality of L. vannamei after

V. alginolyticus challenge

3 dhie

Toll 32 45 LA X MR 5 R B 82 S vy Hh o
M5 515 W7, S HE AR E H R AR
55 WA A E 8 = A N, JF B & T il — &R 51
GRS, R4 TR K A e R IR g ok
Wang 2" 58 L4315 S0k HF 52 5 390 K v 2
3N (Vibrio harveyi) ™' &3 5 , Toll 3 {& mRNA
Rk B E B ARSI 2 LG I R I
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o 38 %

Yo B9 IS 6 2 4UF Toll 57 & mRNA ) % ik
L B E AR AL (P <0.05), B JL g4 5 4 I
Toll 57 f& 2 58 >4 FQ I B IR 5 1 S 15 5 19
ik, TiAE 88 p, Toll f SR BHWIN N RS
HE22 I B R B e R . Yang
25 F K 3 1 88 9 ( Vibrio anguillarum ) i
Hh [ B X R O 2 B Toll A% 1% 5 R fy 35 ik 7 3
BG5S h B TH,8 h i i B L, 5E
23 h NS ER R . AR b v SO B
JL4A e %of F G 2 40 rf Toll 5% {A& mRNA ) 3 ik &
W SRR e R L S S A AL . X5 B R S SR A
Lo

B A BF 78 87w 4 R 3 o R A S
Vel USRI . % Y X 2 41 Toll
TR F A AT AE . FWIRRL R SR 2K
SRS B R X B A K 5 X B 1 6 28 TR L
RE M A PUTR RE T o A S50 vb 55 £ S I e B 42 B
Wy R L4 5 % I 65 24 41 Toll &% & mRNA
{1 2 3 i 7 R 0 N TR B N B TR AR
H(P<0.05), AR RN, PRk b 3 hn e B 42
W) 23 5% i) L 490 358 % BF Toll 32 4K 1 5 5 & 4%
SR, F BRI 40T i BF 58 S B, PR IR B 4 U4 3
Sy A AR FR AL LN I AR 42 d 5, o i 2 20
Hi Toll Z{& mRNA {3 ik it 76 A 28 A T e i
T EAEAL (P >0.05) o fy oAl WL, % BF 42 B
A A TS 550 4 P a8 A e st R X PL 4 i o) S
141 Toll 5% 1Kk mRNA 3 ik it A [ 5200, 3% 5
V5 S50 A R v RS B R R B I I K% R R A 2
AN ZA %A R — WA

IMD i T4 ML, 5 85 B i 482 =R 0l 32 1
45 4 5 RE 5 | 1A 10— 22 900 S 8 S I, BT
Relish 2 [ 7 A 20 M0 A% 8005 B0 9 Bk 3k R 2%
BT LR R IMD £ 5 8 B 4 A
1525 1 S e LS 52 B, g 8 0% 5 2% TG B P 40 7 A
1R 15 5 A% i3 21 40 10 4 9% 7= A — R 50 19 G 6
JiE T Wang 45T UK IE A O T R L X
UF 6 h 5 T Mk O 20 B IMD i R 3 ik R
% B (R RE EE L 21 IMD JE R 36 3k i R %
R I R R W 9 I R U G b e %
IMD JE [N Rk A SE i o, GRDRE ob R i i B
I X L4 35 oF 0 IR T JR e i A 2 40 P IMID 3
PRI B 26 15 TE 1 35 % ), L S5 6 h o i 4 41
IMD mRNA {33k 5ok 8% 71 & (P >0.05),

{HAE YL 42 h i IMD mRNA ) #3558 W% & T
0 h(P<0.05), 3% MYy IF 68 41 41 IMD
mRNA (1) 3 15 1 5 7 SR B 0 e e AR A G

V) AR TR sh v, &K= s
o R A P T A W B AN . 2 R A7 2190
PRG5BS R S 08 R0k NI 2 5 6L
PRGUR e S B0 o AR S ML X AF 2
PR BN A YL I, 68 2H 20 5 B i mRNA %3k
B B R R RS S TR ARk .
2 VRSl A A I SR g i G v B X R 4 B S 4
e IR ULV T I TG A SRR e ) 3 £ 32 B o
3K 5 7% S B v g S B R e R L 48 o A A 2
SIS i mRNA 3k 5T AL,

TERA B Es m 50 mg Zn/kg H (BEE RN
73.25 mg Zn/kg Tl RE) FLGATE XF I 5 20 21 A i i
P mRNA L5k & W35 5 T oK WS I BE 48 F0 s
150 mg Zn/kg ZH (P <0.05) , H {5 % #F (4 42 5 41
FEHLAES B e R R RN S R
i1 35 U (0 1 A 08 o 0T 94K XL 5 R o v 1 G 3 R
FIRETLEG IR AL L AR ST
1 VS 0 4 I AR 1 L 48 % R i 2 2 rp i
PR mRNA 1) % 35 7 R 2 TG 9B i 2
FEETARIBMA (P <0.05), ERBFREY, I
b 38 35 R KT 5B 5 Wi I T 3 R Rk, I
R 5] B R 470 TR AL BE o

2 TR WL G 58 7 O AR R AS 2 o 4l 4 1 3 A
G H6 AR B 7K - T S 4R LR e g A R
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Effects of dietary yeast extract supplementation on the immune-related gene
expressions and vibrio-resistant ability in Litopenaeus vannamei

HUANG Xuxiong'*** | LUO Cixing', WEI Likun', CHEN Chunyan',
ZHAO Libin', LI Sang', LIU Linlin', ZENG Beibei'
(1. Key Laboratory of Freshwater Fishery Germplasm Resources ,Ministry of Agriculture ,Shanghai Ocean University ,
Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquaculture ,Shanghai 201306, China;

3. Shanghai University Knowledge Service Platform ,Shanghai Ocean University Aquatic Animal Breeding Center,

Shanghai 201306, China)

Abstract; The basal diet containing 24.5% fish meal as control, and experiment diet( YE group) with 2. 5%
yeast extract in basal diet,were fed to the white shrimp Litopenaeus vannamei respectively for 56 d,then the
mRNA expression levels of Toll receptor, IMD and lysozyme in gills and Vibrio-resistance of the both
shrimp were detected for assessing the effect of dietary yeast extract on sensitivity and balance of immune-
related gene expression of shrimp. The results showed that; The shrimp fed the experiment diet displayed
significantly increased mRNA expressions of Toll receptor and lysozyme in gills compared with the shrimp
fed the control diet( P <0.05). There was no significant difference in IMD mRNA expression level in gills
between YE group and the control( P >0.05). The relative mRNA expression levels of Toll receptor, IMD
and lysozyme of the two groups changed significantly after Vibrio alginolyticus challenge, and the peak of
the gene expressions appeared at 24,42 and 36 h respectively in both groups. The peaks of the gene
expression of Toll receptor, IMD and lysozyme in YE group were 201. 06% ,481.46% and 276.77% of
those in the control, and significantly higher than those in the control (P < 0. 05). The mRNA expression
levels of Toll receptor and IMD in YE group significantly up-regulated at 12 and 24 h respectively while at
24 and 42 h respectively in the control after Vibrio challenge. There was no significant difference in 72 h
cumulative mortality after V. alginolyticus infection between the two groups. It is therefore suggested that
yeast extract added in diet significantly up-regulated the relative mRNA expression levels of Toll receptor
and lysozyme in gills of L. vannamei before V. alginolyticus challenge,led to significant up-regulations of the
relative mRNA expression levels of Toll receptor and IMD early and increased the peaks of the relative
mRNA expression levels of Toll receptor, IMD and lysozyme in gills of the shrimp after V. alginolyticus
challenge. This result implied that dietary yeast extract improved the sensitivity of the immune related genes
expression of the shrimp to some extent.

Key words: Litopenaeus vannamei; yeast extract; Toll receptor mRNA; IMD mRNA; lysozyme mRNA ;
Vibrio alginolyticus
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