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UG IR 5 2 R0, I 5 SEAE P REASE S, Fd id PO E it PCR HA X % 25 SR BRI A1 G158 VTG 1 ik K1
MR EAT TIBEROFIT . S55R /R R 22 S5\ L RO PE R T e 7, 38 1 475% IS0 BRI K, 42708 72.08% , 5
GV ax A IR IC 2 22 5P (P >0..05) o [ 3 P X SR MR A1 B B2 21 b 2 47 4 VTG mRNA 75 T iR
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A 5% H XTI ( Litopenaeus vannamer ) 523 [E 7K 72
FREEAY TR, H T2 A0 Y AR R 32
SR e & EPA F1 DHA S8 AN AR 17 R ¥ 10 7 ( Ne-
reis succinea ) , J{-Boa A WSS R SR W) E B, BB
KBTI AROCR . (HYb 7 Bifa HLWisE 5w 5E
FIX RS A e K W R, B IR s 48 47 5 % R A 1Y
o5 , SRR AP A B A F A B R AR %42
Wi (kLD Uk 45,2002 ; Alava et al, 1993 22 il i
55,2008 ; X1 ] 45,2002) o PRI, 3E DG AT R
I I AR 4 DU R RO SR AR AR TR K
IK 22 15| ( Limnodrilus hoffmeistert ) , ¥ FR 22 i 4],
FRPRLLL R “Yb i U2 SR TR S R AL
TR IVELA SR 4ty B S50 a AL, DFoE R,
K 22 15| (4 2 BT AR D R & AR T
A S IR F 62% , g1 & & 18% LA b, R
e HOAN AN AR 107 R — 8 i B 1 1R s St 1) 589% LA
T EL R NG W R 4 5 D A R Y
FHAL ( Wouters et al, 2001 ; 8 75 52 45, 2001 ; 5§ #k
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55,1997) o IRLZEINIRK A1), 55 17K 37 58 1 4 AR
RIS UG ) J LA, A= W2 4ty , AR
ROCTE ML TRAE . PRI, TR DAK 22 8518 A b
F A DR P S NS IR S IR 2 PER ) Al i 7
LRI B A XU , [ o R IR FEEAR R MR B B AOAR

GRS SRR B R SR IR AR S B 1 R A
FEh R 7R NS ARG R v, O R4
ESSLYAE Nl N g g = R S N g =P
(Vitellogenin, VTG ) , #& J5 73 34 T8 Ji 180 24 B 35 2R 1
(Vitellin, Vt) . 5P 88 1 2 B9 & 4 7 i die 3 22
53 R RN AR IR Y & B SR B IR AT S
HEAY A Y7 DI BE (Rodgers, 1993) o i i F1 5
SLAR R MR OF B AR 1 L 5 U BT (BAE R B A
[FIB B, HR IR AKOF S 335246 (Yano et al, 1987;
Browdy et al, 1990; Fainzilber et al, 1992; Challg et
al, 1995; Celia et al, 2002) ., 2GWFITUESL, IRHH
BRI AR AT B h VTG & i S e 1 i AR B 53 i)
REFE, U VTG BEPRIB A Ay 2 45 il S A R 1
HHE LA (Jasmani et al, 2000; Arcos et al, 2003;
Tsutsui et al, 2005; Okumura et al, 2007 ; Raviv et
al, 2006; Ibarra et al, 2007) . Fg 3 HRIFHHRE 78
FEAAT 1A VTG Fe[A, HIFREMR T VTG & &5
Xof MR AYF- 2 B A RN B IR 35388 45 AH S 1 (Tharra et
al, 2009) ,
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ROR FF A 9O E R PCRRIG X 4 Fh2H & 1Y SR 0
A AL 75 A0SR 5 X AR s A v VTG i3
BACERV AL BT TIBERIESE, LA VTG Rk E A
P Bl Ui 25 2 DR A AR

1 ##5H%

1.1 {5 4#

ERAR ) PG SPE 1 3¢ FOW IR R A7 )5 4
FRUR o 4 Tl 21 5 B 2% SR PEORE 23 531 DR B i 23 0 4R
(A) JK22W51 2051k B) (K 2285 (C) Fvb a0 &
TEN(D) .

O30T E SRR ALK ARG (R 45 AL B1.CL |
Dl) R F S 10 K (FEf% 5 A2.B2,C2,
D2) 55 20 K (FEdh g5 di's A3 .B3.C3.D3) 5 30
KFEf S A4 B4 C4 . D4) 25 IBURE T UK, 4 BR-EA
IRANIE AT ARG S 3 K (FEah g % AS B5.C5.D5)
BORE 1 IR, BRIk 3 & & — U M IR 70 5]
YECHC IR R B9 SR 3 6, 95 J5 T RNAlater oy
TRAFHIT RNA $2H,

1.2 R®H*E

1.2.1 RNA ##2  RNA filif24% I SV Total RNA I-
solation System ( Promega ) Ui B P 647, & FE 5 B
25100 mg T 1 mL B P EIH, WIR1TS L 510
W 5 350 WL SV RNA Dilution Buffer JE%], 70°C /K%
3 min J5, B ELOHL, L 12 000 F/min 33 B0
IR A 200 WL 95% ZEEHIRAT T AR
B E RNA WEREAEH, B0 05 FFm AR i AL RNA
Washing Solution 600 L, Z.0EBEG , B DNase T 71
RN ENFE F 1 |, = iR E 20 ming 2 11 W
J5, LA 600 L 250 wl. RNA Washing Solution #7223k
136, fiIfA SOuL JC RNA Jif )30 K PR RNA
Mo 1.2% BRHEEERE f vk 70 Bt RNA SE 1, FT %
M ECEETHINE RNA B Ay, Tl A fi, FH T IKT
RNA (i FEIF TR B, $RIUH RNA (1 A/ A,
{H¥TE1.8 ~2.0,

1.2.2 ##3x FrAMSE RNA 2L Random 5|
W S B S — 4% cDNA B 100 ng ~2 pg &
RNA #1 1 pg BEPLGI# T PCR 4, 70°C 722 14
5 min, JHG# & UK E¥% A0 SRS [ A0S mM
dNTP, 200 B{7 ) M-MLV 35645 51§, 25 B RNA
fifg 40 ] %) ( tRNasin® Ribonuclease Inhibitor ) &
2.5 uL 10 x M-MLV 2% #hif, #b DEPC Ab B /K % 4
IKEL25 L. 57, 42CHER 1 h, SRJF T0°C Tk
10 minZ% ([N, A5 305 = Wi oke S ~ 10 4%, LA

B-actin JEFIVE N2, PCR 8% 2 4% FE i cDNA A
WEE—F, [A)I DAL ZH DNA VRS IR 4754 4 )
PEIEL, DAHERRBE R 2H DNA 75 %4

1.2.3 %X <& PCR K& SYBR Green I Dye
7¢ 96 44 B B THUNDERBIRD gqPCR Mix, 7E ABI
7500-fast {X g AT P E B PCR, AR R
1.0 uL ¢cDNA,10 pL 2 x THUNDERBIRD qPCR Mix
(contain ROX) ,0.5 wL £:255149)(0.2 uM) , %M E K
ZEMAT 20 WL(REAFERES 3 ) o RO AR
TAEPE :94°C 30 5,40 MEHA:94C 10 5,56°C 30 s,
72°C 30 s ,72°C 10 min,

1.2.4 #3494 F Opticon Monitor 2 %4 % 4k
PEIET AT, LA Bractin fYFIRE NS, 2740
TIETHE A A BE A X T B-actin (3R 1K & ( Livak
et al, 2001) ,
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2.1 AEEREEFINEEMERILR

St B S A B HR AV 475 5% T I A R R T R L
RIUAFLLRE I 384 T R & (AR B R
Ao KWL R UM IR R B T R O Vb A
21 B A K 22 5| 20 A DR, T it 2 R k2
5. HZERY, C4l.D 4 B 41 B AR r iR
WMERERARE(P>0.05) ¥ 5 A HMERE
#(P<0.05),

R R AL I R R 22 5+ . K
22 5| 4 B 1 5 L BRI 22 i 8 7 O R L B
K5 K 22 M| 20 VAR 2 1 % 5277 D SR IR 25 T S B
TR B S B g/ N o AU R IR B B P RE L
1,
2.2 VTG mRNA F;A354L

BB FRAL T Y G 45 2 IR IR S R (9 VTG mR-
NA &8 SO U AG TS 2 H At A5 20 JH J A A o
HAEMEY VIG mRNA AHXf ik &, FEM R Y %
SRR T, YDA 2 A R A I e sk R
IR G, D A VD 25 41 A s A 355 RN A 2
AN B B BUORE A I VTG mRNA 3% 3k 1 19 28 1k
SESL R SEANEDRHE M 20 d 5, BB O S A
VTG mRNA #4175 5 1M K i FRak , e e Fn B 2 rp
VTG mRNA ¥R 8 FFHE T R IBA L, R
fRrp IR AR A B 5 20 KIKF A S E, 11150 5
HFESR AL 4 30 KEHASIEE (1), B oy
Hrf VIG mRNA [ 7 5RE § &G Ak, W% s A
G2 R IR A ) VTG mRNA 3% 45 %
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B GRE A, T BT IR S R R AR PR A, BT BON EE AT VIG mRNA # BRI T K
VTG mRNA 7 B 1 1 58 v i) 32 1 i P AN K Jﬁ%&ﬁﬂiﬁé&lﬁlo
R1 FEIAYEEMRE

Tab.1 Reproductive performance of parent shrimps

205 PRI TE A/ % TR/ kL SR IR I LA P
T SRR R 675.00 =318. 19" 9.78 +0.09*" 1.67 £0.04% 29.29 +1.01%C
IR 225120 AR 1100.00 +0.01* 11.48 £0. 10" 1.88 +0.045 62.99 £ 11,948
7K 2215 1475.00 +106. 06* 10.63 +0.92* 2.33 £0. 1748 72.08 +0.924
a2 A R 1400.00 + 141.42° 12.59 +1.98" 2.79 +0.06" 56.25 +8. 840

TE: “BUE = BB 3R 2 AT IR A S IEL = BrEe” s Al — S BUE P A R R B AR NG P RERR 22 R B (P <0.05) .
Note: Values were presented as “mean =+ standard deviation” of the two parallel trial groups, respectively; values with different superscript small let-

ters in the same column differ significantly (P <0.05).

CI HE VTG mRNA {93 B2 P T3 mRNA 40, JF e
£ s B VTG mRNA &S AR L RS (18 4) .
i .% 400 12007
ﬁ & | OFFBER
= o £ mup R
&5 200 15 %2 800
0 ’_l K2 400t
3310 BH EVER AR g
BE 9@107? %20% %307? EXPS ° 3 I
1 VTG mRNA £ 8RAF AR AR A0 0P E s R 1% 0
Fig.1 Relative expression of VIG mRNA in E%ﬁ Qﬁ&/ﬁ ) gg % //i %
hepatopancreas and ovary of parent shrimps B3 IBiEE %30 X VIG mRNA 7EFFEER
2.3 VTG mRNA RixE O E R RIE
FEpE 13 A KK (13.87 +0.58) cm  {f&KH  Fig.3 Relative expression of VIG mRNA in hepatopancreas
(33 87 +4.23) ¢ I H: S 4% o W FH o SRR s Ak and ovary of parent shrimps on the 30th day
FEFE 20 K, HME IR A — 40P A K1, At after strengthening cultivation
B R4 o 1S TF R, B A Lk VTG I
mRNA ¥k A FRERBRE(E 2) . mE 7HH m Ergot s
5530 o, SUER I — 2 % 7, XUZ I AN e
. = S, [ S L =) 8
W, A B B VTG mRNA, B 5 o ik ik i 51 Bl S5
St = 60
RAEL, T JFF G o 335 B BB 7575 20 KA I P
~
(F3) o BTHRARSS , MESRE A DR IE T, BB 200 i 21
ST A A, B DR 2 R B £ gg%;ﬁ A T
SO0 E4 RIRERAE3 X VIG mRNA ZRF BRI 00 5 ch i 3%
g [ gy Fig.4 Relative expression of VTG mRNA in hepatopancreas
ﬂlgl %200 3 and ovary of parent shrimps on the 3rd day
K % I after eyestalk ablation
E-g 100 |
#3 J 3 it
c I
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FORE g RIx

Fig.2 Relative expression of VIG mRNA in hepatopancreas GREE R VTG mRNA ik i FEAS 55 WL 51 (19 fhE A 45
and ovary of parent shrimps on the 20th day after A3, K 2251 25 PRE K 2245 b 2 20 6 1k
strengthening cultivation HIEFIGEEEMEIF VIC mRNA £ixEWHE ST
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T i SRR R P R 3R A2 O R HAt B
B VEREAL YY) 5 TR R AR RLZH, BB VIG mRNA
REAE S WS R Y A ME BE , A A By S8 MR S A 1
REIEH 165 o
3.2 VTG mRNA 7t Fg 3% 5 X3 #F B R BR #0 0P £ oh
EFPERIE

LANTOET o & DR R VAN FSTER R STy
O (HAFE BT E T ERA—B HAXS
B A B SR O B AR 1 A5 B3 B, T AT IR R il 2
550 BT BOA IUUE RN, it LA IR AR BN A
A5 ERE M ( Yano et al, 1987) ; Browdv 4§
(1990 ) YRI5 25 R 32 W D) 5 2 St 79 ) M o — ) B
A 1 EUE UER AL ; Fainzilber 45 (1992) fF58 A 4 BB
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Boucard, et al, 2002) ,
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k4E,2012) .
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Feasibility of Ripening Litopenaeus vannmei by Limnodrilus hoffmeisteri
Based on Vitellogenin Gene Expression

PENG Jin-xia, HU Rui-yu, CHEN Xiao-han, JIANG Xiao-zhen, WEI Pin-yuan,
LI Yong-mei, CHEN Xiu-li, JIANG Wei-ming

(Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture,
Guangxi Academy of Fisheries Science, Nanning 530021, P. R. China)

Abstract; Traditional broodstock diets, being susceptible to virus attacks or carrying the virus to parent shrimps,
bring a huge bio-security risk to shrimp breeding. This study was carried out to determine the feasibility of Limnod-
rilus hoffmeisteri as a replacement of traditional bait to accelerate the maturity of parent shrimps of Litopenaeus van-
namei, which was verified by the dynamics of vitellogenin gene expression in hepatopancreas and ovary of Litope-
naeus vannmei. The parent shrimps fed on four different diets ( commercial parent shrimps feed, Limnodrilus
hoffmeisteri combination bait, Limnodrilus hoffmeisteri and Nereis succinea combination bait) , and the effect of each
diet on the maturity of parent shrimps was evaluated by testing the gonad weight increase rate, eggs amount, aver-
age spawning time and levels of VTG gene expression. The results showed that Limnodrilus hoffmeisteri, as a closely
related fresh water species of Nereis succinea, had the best effect on maturation of parent shrimps. The highest go-
nad weight increase rate of 1475% and the largest consecutive spawning rate with average value of 72. 08% were
both in groups fed on Limnodrilus hoffmeisteri, with no significant difference from the groups fed on Nereis succinea
combination bait. The dynamics of VTG mRNA level were observed in hepatopancreas and ovary of Litopenaeus van-
nmei with the trend of increasing firstly and then decreasing, which reflected reproductive performance of the parent
shrimps and was suggested to be an indicator of reproductive performance for selective breeding. As a result, Lim-
nodrilus hoffmeisteri is a suitable substitute of Nereis succinea based on its effect on the reproductive traits and VTG
mRNA expression level in parent shrimps of Litopenaeus vannamei.

Key words: Vitellogenin; gene expression; ripening; Litopenaeus vannamet; Limnodrilus hoffmeisteri



