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WE: ARG BERF TN KK -42 R A Ko FHLH, 256w K 1 F 2% R B (MF) & &
WX EEE—3 - £ -3 - W3 - X Z B R B8 A(HMGR) # % mRNA 5 7 , 3F # % 3% £ B it
FRHVAK KK -42 3 H KRN HH ., KK 3.5~5.0 cm JLAE XTI S AL 2 41,
41 1 1.95 x10 ™" mol/L #y KK —42 74 ik 3, 7 4 KK —42 8y 7 7032 8 40 3 1 min, 2 f& 76 48 [
FUETH AR, 44+ HMGR mRNA K -F & & 447 & A real-time PCR, i ik & % MF
HENE R EAEROR Mk, 42 T, HMGR mRNA kP& K& E (MO) &5,
FOR R BRAR, LA A IR R KT K, FESE IR W ] IR AR 5 MO W A 41 4 HMGR ) %
HKERA LA, B %8 A & mRNA KPR RN, B4t # £ 7 (P >0.05); 5% mRNA
CEMMNEFITREFFETHOR; LH A Mk e MF BEZRH AT, KK-42 4 E T L
Z 474 HMGR %k 3£ , [EBR AR 2 MO # HMGR # 3ty T 4 X A7 F 48 [, 37 % mRNA KT 7&
LEtE R Z M EHEHEZEFR(P>0.05);#& MO THIEEZEHRAAE K, HFEEFL F 7
A ,mRNA && 27| TR 7T 82.5% 1 90.7 % ; itk ® MF # Z & 4 T, 4 R%H,KK-42
TR LAE XTI S A AL (L HZ MO AR 4% ) HMGR #% 3, & du otk & MF 3 £ | 3
kR A KWL 2 —,

KB LEXNI; KOBEE,; RYBEFRWKK-42;3 -F -3 FH - R_BLFHA
FESZES: Q459; S 917 XEkFRIZAD A

3 - -3 WA - R Wtk A (3-
hydroxy-3-methylglutaryl-coenzyme A reductase,
HMGR ) 21 ) o G JUIR) O BT , 2 Tl A A0 TP B
H S 0 AR 4% % (juvenile hormone T, JH
1) 5 15 2 W0 0 & R R LR R 4~ IRt
HMGR %35 /KF- 5 TH A SV R, %
AL TR Y 91) (ZH 203 A N3G AR O AE 2 b B
HF RIS . SR Eh ) KA B (mandibular
organ, MO ) 73 W 1) B % 35 WB Jii ( methyl
farnesoate , MF) , .45 #20] JH I [7) Ja& 5 2 4 ot
TR E KRR R,
HF R A THINAN R 523 ) MF | (R 5 s 4+
[l te, H sk ) HMGR #5835 45 2 4
AIE AL, HEdiiE , HMGR 7E36 Y12 Je i ( Homarus

i B EA:2010-04-20 1&[E] H #7:2010-05-29

americanus ) AR 2H 21 3 3k 7KV 22 R 3OK , MO &
ROV fr , HEDU AT g 5 i B 5 B MF D) RE A %5
PSRN iR A Y HMGR {7 1 G S
i MF i B AR fp R 3 — 302

PRI o R4l R 15 PP (KK - 42) 7] gk
/DB HUPR P TH 3 B AR BRI S AT T
FATHT IO FE T R B, KK - 42 Ge 82 iF FLYY
TEXF MR ( Litopenaeus vannamei ) 4=, 31 %F MO fY
KEA—ERMFER . SBSEsi L
VEXTURTE [ N AN A T 12 9758, DF9E KK - 42
XY AR P A B |, T s
HEEMEIRE L. BT MF 76 FLYYEE X IR 45 H
seshPE R R E LA & HMGR 5 MF & ALY
KA FRATHEN KK - 42 fEHI 4> 2 — Tl g
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& HMGR, #iz 1l , F AT K Se e H &84 HMGR J¥
%], A real-time PCR 43#1 7 HMGR 7 FL4JH & X%}
BRI 25 235, 455 R OO 35 T 2 T Ik
e MF %

1 RPR T

1.1 LRI ERE b 22

JUARTEXT IR T I ST 8 T AR 25 0l 7l
bil, FEMIFL 2 664 m* KPR 1.5 m (i, 4eis 2
ANTEAL60 m* G 1.5 m A RO, LI R A f R
IR (AEK 3.5 ~5.0 cm) 800 3k, FALT AL 2 40,
rh—21 1.95 x10 " mol/L [ KK —42 (HH & K2
N AL 25 2R PR AL, 4l BE = 95% ) ¥ W i Ak B
L min'"™ B, 23S PR E RO, ST 208 B A
o IR T SR R A KK - 42 B9
WALIE, TR b o KK —42 Zh3 5 AR a], Bk
FREH FO6F RZH PLANEE X HR , 43 0 i ) & H 21, WA
IR, —80 CHATE, Mk EL T —18 TR,
1.2 RNA i2EUF0 cDNA F—5 &R

JH RNAiso Plus ( TaKaRa) #2 B¢ FL 44 I *%F kR
MO IRAFFIILA B RNA, £ RNA [ 5¢ Pk F 4l
FE HIBERS FEL VKRN , RNA (v FE AR Aq 4T 28
o %M PrimeScript™ RT 7] & ( TaKaRa ) #4F
UL & cDNA 55—k
1.3 HMGR 334> mRNA F5I5EE

HR A HMGR 2 3 R /57 B2 O ~F X 3 i 130T
1%, 1F 18 51 ¥ & 5'-CCNATGGCNACNACN
GARGG-3', )% 1] | ¥ & 5'-CATRTTCANCC-
CATNGCRTCNCC-3', 50 uL PCR Jz i {& %
TaKaRa Tag(5 U/uL)0.25 pL,10 x PCR Buffer
(Mg”>* Plus)5 pL,dNTP 4 pL,cDNA 2.5 ng, 5|
P51 ul, KEK#h 2 50 uL, PCR J{EF 5514
94 CHiAEME 4 min; 94 C 284 1 min,55 C 1Bk
1 min,72 CHEH 1 min,30 PMEH ;72 T LKIE i

10 min, PCR 4" 3§ ¥y #4745 I 24k, #%2 1] T,
DNA Ligase Kit(Promega) 23K 1% $#:7F pGEM-T
A HATRALI Y
1.4 HMGR mRNA kK EHESNE

NG5 %F iF HMGR F1 B-actin 1) cDNA ¥4
B H 2 HMGR (GU969105 ) Fil N 2 4 B-
actin( AY486466 ) , 51 W) i b A4 T4 & & .
HmZEHE IE 598 5'-TCCTCTGGCTGCTGTT-
3" R84 5'-CCGTAGGAGGTGGTG GA-
GTTG-3', WZ LA IE 18 5] ¥ & 5'-CATCCA-
CGAGACCACCTACAAC-3', [ [ 81 1k 5'-GA-
AA TACTGCCTCGCTCCCTC-3', Real-time PCR
$#%18 SYBR Premix Ex Tag™ ( TaKaRa, Japan) %
KikAT
1.5 [k Ed MF jEEE

LR rh MIF 1435 B2 D0 5 2R FH A e RO AH
{6, 7% ¢5 ( normal phase high performance liquid
chromatography) "™ 0 [k % (0.5 ~1.0 mL)
SIAIA NG 2.5 mL IEC K 0.5 mL, JidE 1)
0.9% f) NaCl B AR B, f HL G BN 5 mL, 58
TR, B0, MF BIFETE T i R IEC S
MF 4 i d1 Dr. Laufer Hans ( Department of
Molecular & Cell Biology, University of Connec-
ticut, USA) K15 $& fit. i s A o 1E & Je, A iR
25 C, i 1.2 mL/min, % 0)% K 220 nm, g
Wi B SR EERT: EL

2 4k

2.1 PCR 4R

PCR 43 7= W) 28 1. 5% 3y JJ5 Wl 36 i v K A
A 255 B 43S WA R A A
308 bp([#l 1), Jy#likfT BLAST kS ok JLYH I
%f#F HMGR #B 4% mRNA, P & 7£ NCBI & i}
(GU969105)

CCAATGATGG ATGTATAGTT GACTCAATTA ACCGTGGCTG CAAGGCGATC ACCTCCTCTG GCGGCTGCTG

TTCTGTTGTG CTGAAAGATG CTATTACACG TGCCCCATGT GTTCGCACGC CTTATGCGAT GCGTGCTGCA

GCTGTGAAGC GATGGGTTTC TGTCCGTGAT ACCTATGGTC AGTTGGAAGA GGCTTTCAAC TCCACCACCT

CCTACGGTAG ACTTGAATCA CTGGATGCAA CAGTTGCTGG TCGTAACGTC TACTTGCGTA TTTATTGTAT

GTCCACAGAT GTCATGGGGA TCCACATG

E1 RgyESTEF HMGR cDNA #4355
Fig.1 Part sequence of HMGR cDNA in L. vannamei
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2.2 HMGR ERE7E N HET A = B Rk

HMGR 7 FLYSEXTEF MO, HRAK , AL g
JRERA 2235, H mRNA 7K-F7E MO S5y, Hkos
ARAR , JULPA R IR AR eI (181 2) o

1.1,

ROHEE NA AR A JFJBE R
mandibular muscle eyestalk hepatopancreas
organ

Do
o
1

—
t

mRNA X R E
relative expression
(=] —
(o] S

(=]

B2 FEIH HMGR EE /= ERIE
FHBERIRT 3 Ry, A 3 K.
Fig.2 Spatial expression of HMGR in L. vannamei
The bars represent means + SD for three replicate experiments

using 3 shrimp at each tissue.

2.3 KK-42 33 LANEITIR A28 E HMGR &
B R 3E B HD

X} &2 MO H HMGR mRNA 7K - 52 B 5 I
PR L, FIES 0 RAHEL 55 1 A1 7 RIGIE 735l ik
55.5% f151.7% (P <0.05) (& 3). KK —42 4t
RIS, 4% B 8] 5 mRNA K FFEAR 34. 7% L)L
(P<0.05) , 55 1 f1 7 K, mRNA & &5 5] F
M T 82.5% F190.7 % (P <0.01) (& 3),

m X4 control
o KK-424b 3 4] KK-42 treatment
#

o
<)

=
o

mRNA Fxt &
relative expression
I
o o

(=)

0 1 2

3 4 5 6 7 8
fE/d  time

3 KK-42 3 LR IR E
HMGR EE RiARHDH

= O/ L/, w7 s ™ R MR B A LA
B E 225 (P <0.05,P <0.01) ; “#"3K/R150 d 0 LA
A BFEZER(P<0.05),

Fig.3 Time-course inhibition of KK —42

on MO HMGR expression in L. vannamei
n =9/each group/each time point. * P <0.05, #*x P <0.01,vs
control group at the same time; #P <0.05 vs. control group at

Oth day.

2.4 KK -42 3 FLAIEXTHFARH HMGR £ F
RO TIA

Sz A ], %) R ZH IR AR 4140 HMGR mRNA 5
TR AEARXT /D, 4% B ) A 5 56 0 KA Eb ok
MG LB (K 4) . KK -42 JhFRRE !
T HMGR (3235, (HAS [ B[] 5 B3 A1 Ay i 32
TR EEER.

sS4 control
20r ° KK-424b3#4H KK-42 treatment

15}

0.5+

mRNA R &
relative expression
[
(=)

o 1 2 3 4 5 6 7 8
FE/d  time

4 KK -42 3 FL20iE XS E5RAR #R
HMGR ERE FRiER 20T

n=9/4/0 8] 555 o+ 7 FRos SAHRI X IR AE LA W 2 R
(P<0.05),

Fg.4 Time-course change of HMGR mRNA expression
in eyestalks of the shrimp L. vannamei
after KK —42 treatment

n =9/each group/each time point; = P <0.05 vs. control group

at the same time.

2.5 KK -42 3§ LAGEXTER Mk B MF i3 5 822 0m

Bl 5 i~ MF [ {43 i B 8] 24 2. 87 min, 4fi 5
MF Rt 4 Ay =1 745.5x +44 174. 5y
AR W i 0 1T B, x AR % MIF Ji AR b (R =
0.999 8) . S A [A] , X HE 2 1L Ik B I35 3 36 347

2.87
2.87
= M
2.61
2.38 3.09
2.38 .29 3.49 )

fREIAFIE] /min @~ rentention

A B

5 MF HIEHSHEEBIEE
A glifl; BoREdh
Fig.5 A representative normal-phase HPLC
chromatogram showing MF
A ;purified MF; B.sample.
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ThiE , A 40 ng/mL (%5 0 KX) J+ % 73 ng/mL (5 6
K)(F1), KK -42 Zh#5, MF §i% B2 3% 8 I,
B4 RMEE 6 K, 43 5 Lo B4 5 2> 18. 6%
20.8% .

&1 KK -42 f FLAAEXS R ik B o MF i 3200
Tab.1 Effect of KK —42 on MF titers in
hemolymph of L. vannamei

215 HOR 2R 4R H6R
group day 0 day 2 day 4 day 6
T HE S
HHRAL 40 44 68 73
control
B ZiEY
ALl 40 43 56 58
KK —42 treatment
1] 2% (%
il ) 2.2 17.6 20.5

inhibition percentage

T :n =50/ 41/} 6] g5, [ MF ] 8437 :ng/mL i ke
Notes: For all the groups n = 50/each time point, [ MF ] : ng/mL

hemolymph.
3 Wig

MF 7E3 5 F 76 sh iy A K bl B 24 /E T,
MO J&: & i MF By — 3042071 45 51 R,
HMGR 75 JLAATEX I 4 Fd U0 A 6] R kK,
1 MO femy, % 5 Li % e Jg i o il BF 0 45
—%, HMGR 7t MO S PER 24 5 ik 2 MF
TR L2 — SR (& 3,38 1) % R ir
WA B R LI 25 R, se it 7 HMGR J2 52 i
MF £ i G HEmE ™ . & F HMGR FEHR A
() 3k, PRIAE S LA 1], HOKP i A2 A TG it
225 (1 4)  HEMXT MF & e IR, iTREA
HE Ay S, YR 5 78 , HMGR [ T
TEMRMUAS B TH 5h, 18 2 5 6 iUvE S A 8 Al
FERgE

KK —42 JbH 53 LA X iF MO HMGR 3%
IRAMA, MR M J5 B2 A, (H — 38 1 28 1k i
JATEE—3, KK -42 fEP/5%5 1 K, HMGR
mRNA 7K-F-REAIK 82. 5% (&1 3) , 1 MF i B 484k
AKX 5 R 7, W IR & 3 e 44
) MF JE (s 5 — A B O ad B 5 0k, 925
it HMGR mRNA i i B2 47 78 i 3 % (&
3) , T MF j§ BEAKIFEAR (R 1) , R MF &
JAY BB I R %, HMGR g oz —
FATmAE BB B, KK -42 X MF & g i
Ja— 2 WL WE IR O — W L 5% F4 il ( Farnesoic
acid O-methyltransferase , FAMeT ) b, A HH {2 it #iJ

FIVEF (453K R) . AbFEZH HMGR 75 MO FilR
With b AE7E W] i 2% 55, HEDI KK — 42 %5
W24 HMGR 3 [R5 5 50 0 11 34 4% 7T REAS
[, A Rt — R ST . % L 3 R i RS
R, ¥ HMGR ik mpLila £/ > 1t
FA 5 300 B IRV B 0 ( B8R B 140 00 5 1t S B
fifi) AT LA MO HMGR 2% 3k, B AIG I itk B2
MF ?%E[H—B] .
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The inhibitory effect of juvenile hormone antagonist KK —42
on HMGR expression in Litopenaeus vannamei

XIA Xi-chao', WANG Wen-feng'*, LI Xin', NING Qian-ji'*
(1. College of Life Sciences ,Henan Normal University , Xinxiang 453007 , China;
2. Xinxiang Medical College ,Xinxiang 453003 ,China)

Abstract: Methyl farnesoate ( MF ) is an important hormone controlling crustacean growth. Our previous
study has demonstrated that the treatment of juvenile hormone antagonist KK —42 can accelerate growth of
Litopenaeus vannamei. In order to research the possible molecular mechanism of KK —42 growth-promoting
effect on L. vannamei, a part of mRNA sequence of 3-hydroxy-3-methylglutaryl-coenzyme A reductase
(HMGR) ,a key enzyme of MF precursor production,was cloned and the spatial and temporal expressions of
HMGR and the effect of KK —42 on the expressions were assayed. The shrimps( L. vannamei) 3.5 —=5.0
cm long, were soaked for 1 min in KK —42 solution at a concentration of 1.95 x 10~ mol/L or in the
solution without KK —42 ,and then cultured in normal way. The HMGR mRNA levels derived from tissues
were assayed using real-time PCR and hemolymph MF titer was determined by high-performance liquid
chromatography (HLPC) . Results showed that the highest level of HMGR transcript occurred in mandibular
organ( MO) ,then in eyestalk and the lowest in muscle and hepatopancreas. The expression pattern of HMGR
derived from eyestalk and MO tissues varied in control group during the experiment, of which no statistical
difference in the mRINA level was observed in the eyestalk ,but the mRINA content rose significantly on day
1 and day 7 compared to day O in the MO; the MF titer gradually increased during the experiment and was
observed. Administration of KK —42 resulted in important depression on HMGR expression,and the change
trend of the down-regulated mRNA levels, however, differed in the two tissues mentioned. For eyestalk, the
HMGR mRNA levels at all time points had no statistical difference ,but those fluctuated and even reduced by
80.2% (P <0.01)and 90.7% (P <0.01)on day 1 and day 7 after KK —42 treatment, respectively ,in MO.
Meanwhile ,the amount of hemolymph MF fell in KK —42-treated shrimps compared to that in control ones
during the experiment. Our present study demonstrates that treatment of KK —42 significantly inhibits HMGR
expression in different tissues especially in MO, and decreases the hemolymph MF titer, which is likely one
of mechanisms of KK —42 growth-promoting effect on L. vannamei.

Key words; Litopenaeus vannamei; mandibular organ; KK — 42; 3-hydroxy-3-methylglutaryl-coenzyme
A reductase
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