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ERFRZMIPEERRIREZM cDNA &5 F5IRY
R MRNA RiZEMHENES

X4 B O B O KA
(R 54 dn2Ebe i 201306)

HE  NERANEREZITIEFRIYE RNA, BRFEREZEGEE TN EE AR 2K cDNA
27, KR 506bp, 7E NCBI Wb E3ATH A G K3, H 5T AT, MWt , F KRBT
Ui & A JE % A (VgR) cDNA 7 7| A 8 5 By A Lt . K JF SLit %ok = B PCR 77 3%, M2 T WEFF
REHRBNEFFERANADRA TN ER AR ZE mRNA WX REAKT, FRExR, WEZI
EEORTEBEEEANEERM, MABRRAGSNZ > ERE, WERAREXKRERAENEDR
WRARB N RAERT, METE, RAMAIRKME, KEMTHEA. £4WELH
REMBENERENTMITHEERALE, FRAIA, WEEORTEREENERL L B4R 405
A AR, MEHEAETERAM LB EME, KA AR TR 7k T 90 E 4 10 3 78 4 69
FikE, Wb, BRFEN R RIA UK T 50 KR ZH VgR mRNA 5 H 1 4 4 8] 8y 3% 4 38 5

KA

hESES S917  XEHFIRFE A

TEONA S, BEVE A PR R I B H A
B BN HE e — R O WG B A5 R ) o R s AR
F, OB R B A IR CRAEAR A, 2012). fEXF
Zrpr, BRELAY MR O v AR R R AR S B, Gl i
T CL A 20 2R i i 3] B0, 4 B 200 i e 5 B B 2
Ji SZ AR A T ) B ERVE FHERE B, 7 200 D DAY s T A A 1 1
NIRRT BR BORH G HE 1 O A 45 B 3RV (Schneider,
1996; Willnow, 1997; Sappington et al, 1998), B[ # &
1 5 32 & (Vitellogenin receptor, VgR)ZAKIEE 2K
HE R R — 5, (e F R b 5 O A A
&, BEZEAFOEN, BN B A RS2 AT
Jif A e AR A A PE

Hiil, & i TAD R HER . BN E
F1 i cDNA ¥ 41, B X H 572 3 51 5 2 1 5L Y 45 1
RO B 538 £ (Tom et al, 1987; Yang et al, 2000).
2R TINE AR ZIAR cDNA 275 F mRNA

* T R ATHIH (12YZ125) A B m AR 7 — i e R B H R B . X
O MIEHE: %4, #4%, E-mail: slcai@shou.edu.cn

Weks H I 2014-04-29, Wegsicks H1: 2014-07-25

WHEEARZE; TREET; Tk, k%X E

XERE  1000-7075(2014)06-0083-07

TR w M EAR D o 3e IR IR (Procambarus clarkia)
SRATE R A, HEAPEE, EABhEZEN 5T
LR, HOZie Ak, s IR R Y P 8 A
ZARF A S ik ST R WA A o ABIE9E D) 5 IR
JREAR R WFFE R4, sk T OP AR )5 A2 K mRNA
(8o P41, IR T SE I 258 1 RT-PCR A XS & i
:(Livak et al, 2001)%F A [] B 5 & B B 1 AR 7y B9 B2
I i B0 85 2 1 )5 32 1R mRNA Rib K 7507,
NG F K 45T o [ 2 R B 5 R FAILEE

1 MH5TE
11 kmFH

S0 FH v I S AR ME R, S ¥R EE R (10.90+
4.55) g, VK K (6.83+£0.73) cm, 05917 2012 4
58 H W 1V TIT 3 A DX 4 S oy A R T

41, E-mail: hliu@shou.edu.cn
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TE 1 I R B0 5 B LR = AT IR 5L . LA
L AU PR NS | YN A7) Uk =311 i e o e 7 ST
20 i 1 B A FR SR A TSR T A3 BT 00 240 B B RN A
W v [C R EL AR BR 558 B B B o R 6 AR 3T, 40 51k i
AN AE I | B A AR T . IR R R AR L K
UM R AW . AR E ], B K E B B
3 RBARS T

1.2 FHix

121 RRBHAIFINE R E ML fift ) e TG L
HREAE | BRAS & 2% I 00 B SR o, o B SR 1 o
BB B UP LT 3 AR OP ST B E R
1.2.2 % RNA #23fe cDNA & il v [C R B
IR, SRAS B AN BR SR, O S TR
HRYR R, B S CE TR B0 5 ) TG RNase 19 2508
W, JFH%% 2 -80CIR(F. & RNA B4R IGE I/ Trizol
(Invitrogen) i f & #/E L BRIRHL, DEPC /K¥f#, 14
FTF-80°C . FEHURME RNA HfaE e T Nano-
drop2000 FEAT5E 5 7 , Aosonm/Azsonm TE 1.8-2.0 Z [i]
AR T W R L DK IE S RNA Y 52364 ] TaKaRa
S8 G R S i ok, S IR B AP TRRAE, 3%
%5 cDNA B T-20C AT o

1.23 34kt S GenBank AN EH
PR B AU B9 B 3R RS2 AR cDNA R 91187 5 1
¥ F1(5'-GAYTGYKMSGAYGGCTCTGACGAGA-3")
Fl R1(5-CCACAGTCATCCTCGCCRTC-3"), HikZ:
ZW RN T . Macbrachium rosenbergii (GU454802.1)
(Roth et al, 2012) . Marsupenaeus japonicus (AB304798.1)
(Mekuchi et al, 2008) ., Penaeus monodon (EU024890)
(Tiu et al, 2008). Penaeus semisulcatus (AY075108.1)
(Michelis et al, 2002). Aedes aegypti (AY027888.1)
(Cho et al, 2001). Rhyparobia maderae (AB255883.1)
(Tiu et al, 2008), Z M GenBank ' ELH1 5 [ U EL R
18S cDNA J7-41| LA K 5 B I 43 5 [ Ji 2 B B 2 AR 1 )
ZARER T FA, Bt POt B PCR TIOR8 & H
ZRT N Z 51 VeR-F (5'-TGTCCTCCTCACA-
AGTTCACC-3"), VgR-R (5'-CATCGGCACAATCTG-
GGTCA-3").18S-F (5-CGCAAATTACCCACTCCCG-3").
18S-R (5'-GCACCAGACTTGCCCTCC-3"),

1.2.4 RT-PCR ¥ ¥ A= flEm F  RT-PCR P #E{k
F K100 pl, =HZE 1.0% BilsHEE R Ik, DI m
Weatife Fr Be, 3%E35] PMD-19T #k, #1L%| DH5a
WMk, SR PCR 980tk BV o ks, H Bk iy B
P v B R ROR AT BT A AR BR S wl AT I )

1.25 ®AEZEZ RT-PCR #3  ZOLE R RT-PCR
%:H8 SYBR Premix ExTaq™(TaKaRa)isk 7] £ 0 B 45 #
o BEIAHC 3 ARESL, 366 M, BEARERIEE 3 A4
AT X IR R it PCR(AACE 35) ¥ 3 1A 24 20
£U4% 10 pl SYBR Premix Ex Tag™ (2x). 0.4 pl PCR
Forward Primer (10 pmol/L). 0.4 pl PCR Reverse
Primer(10 pumol/L). 0.4 ul ROX Reference Dye I (50%),
1.0 pl cDNA #i#5 . 7.8 ul ddH,0, KW FEF M 95°C 30 s;
95°C 55,60°C 345,40 ™ME¥F;95C 155,60°C 1 min,
95C 15s,
126 B354 HRAJE Ffr 5 3, [ i 2 0 B9 8 2
J3Z 4K cDNA #5074, 456 8 48 & R 1 HAh 15 3
Yy B0 B B 1152 1R cDNA 2K JF51, H MEGA 4.0
A NI 3 (Neighbor-Joining)#4) 8 R Gr it b p . H:
by b £ B9 B AR 1 B BER Y 51 B NCBI H i
GenBank F#k, HAKAYIFI5 5% : M. rosenbergii
(GU454802.1). M. japonicus (AB304798.1). P. monodon
(EU024890) . P. semisulcatus (AY075108.1). A. aegypti
(AY027888.1). R. maderae (AB255883.1). Caenorhabditis
elegans (CAA98143.1), DAZE HUVE M AHMEY) R £215
) FB 43715 B 2l O B AR RS2 A Y R G AR AR (NT
)0
127 mRNA # £ Kk KA EFRATRF G
2L F ok LA SN S N
mRNA FiX} 357K ] Livak Z5(2001)# 37 Y 2744¢
P, o 18S IS BEK AL H By 58 4 EC 9 %t
(BRI 3 25 HF, B 2RI 3 APATREA T IME, 4
FRNZ:, SEATAIXNT RIS AT S, SR A U 3Rk
A AR A REA N RS R AR (LI s R R RO REAAE R 1
TS ), T B R U B KA, 45
RAPFEME R ZE TR, DL ARYE 53 3115 AS ]
2 (O SN T FIAS 6] & 75 o B 338 1 DA M 3@
kEaE, IHEARXIT

Hr Bk ik =20 21y BOM X 2R 3k & <z 51 41
21O SO BER ) F-1 o

ZH A5 B Be e 3k S i =0 S S A e B A D S
KB W B 2B Bk ak i ) S A

AR FR IR B =0 SR R ) 20 2L o BL R A
S Z

ZH AU DT Rk A=D1 8L a3 i Y 2 248 B B e ik
i MARR B AR E S

K SPSS 17.0 Gt At AT 8 i S R 07 22
51 HT(ANOVA)FI Duncan Z 3 WA ISt iR, P<
0.05 WZEFRE.
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1.2.8 mRNA &k ¥ 843 kR AT H % B
B ) mRNA RBEHORIE T AL =k AR
MIBFRE S SR (T ek 2r), Bk IE L T . i e
oo QRS RS 8 RNA #2500, cDNA 5%, Ui
B U 8 51 Bt RN v R I e A 3 e G i 2 0 B
B R 53 cDNA JP 1], F L F 51 F1 18S 25
PR FEAT S22 6 2 B PCR, 45 21 A [a] B 5 % & i g
TR A D SRR R AR 9 2Rk 1, b Rk it
AS PN A RZ ARRT R T

2 #R

2.1 mREEMIIEFZRFEZE CDNA S FIINmERE

D) [C S ES R O 6 5 RNA AR, $7 48 VgR
cDNA Fr B, M43 51 7= By 506 bp, J¥5145
WK1 R . #5137 5148 NCBI L BlastX X}, &
BUZFF 5 HARBEXTUR | A XTUR | BEXFIR . PR
TH WR B B B8 2 D 32 R 24 R Y 91 AR BLEE 43 3l oy
52%. 51%. 51%. 40%. W&l 2 s, m#ss A
S50 EE R AZ R G R G A S BT, 4 Bgh
Yy Op AR RS2 RTE RGO o IR« 3R S

5'-GATTGTTACGATGGCTCTGACGAGATCAACTGCACAATGT
CATGTCCTCCTCACAAGTTCACCTGTAAGGATGGGACCTGCA
TACCATCTTTGTGGCAGTGTGACGGAGGCGAGGACTGCACA
GATGGCTCTGATGAGCAAGACTGCCCAGTAAACTGCAAGGT
GGGAGAATTCATGTGCAGCAACAAGCAATGTGTCCCACTGT
ATGTGACATGTGATGGTGACCCAGATTGTGCCGATGGGTCT
GATGAGAGCCCCACAAAATGTTCAGTCATACCTCCTAACTT
GCCAGTGGTGTGCCCTAGTGGCCATGTAATGTGTGCTCTCAG
CCCTTCACAACTTGAACCAATATGCATCCCAAGCACTGCTGT
GTGCGATGGTAAGCGGGACTGTCCTCAGGAGGATGATGAGG
ACTGTACGTGGTGTTCACAATATGAGTTTCATTGTCACAGAA
CGGATCGTTGCATTCCATTGAGGTGGGTGTGTGATGGCGAG
GATGACTGTGG-3'

1 VgR ¢cDNA (506 bp)

Fig.1 Partial cDNA sequence of VgR of P. clarkia (506 bp)

Penaeus monodon

Penaeus semisulcatus

Marsupenaeus japonicus

Macbrachium rosenbergii

Procambarus clarkii

Aedes aegypti

—— Rhyparobia maderae

Caenorhabditis elegans

2 VgR
Fig.2 Phylogenetic tree of VgR among some arthropod species
P. clarkia: 7% [CJRECUF; M. rosenbergii: % [CIHIF;
M. japonicus: H Z<&X}HF; P. monodon: B3 X #F;
P. semisulcatus: &4 %] 4F; A. aegypti: 3R K I
R. maderae: hfEFIHWE; C. elegans: F51H) FF4k

USRI ES 8T B W S B VRO — %, AL o [ S AR
TEWN 1 W FE S 3R 53 Hh—F5 o ZE T 73 B iy JLAH 52
shiyrh, v FQ R 2 UF 5 2 TR MR A 388 1 B 8 R X 45
AT, WS HASEERT IR | SRR | BE 0 MRS A B
BRI , AR HNSE I 10 75 0 ) AT 2 B BT A Y
WSS IT

22 NEFMAFRRTIPEERRZE MRNAKER
Rix

TEAR) B0 F I, BRBEE R Z /R mRNA
TE ISR R A AR X s LR 1R 1T AT IL,
BR B A B2 AR mRNA B AH XS 205 B 7 B SR 5 1T fpR
R 22 SR, BN K TR, 3 ELAEL AR
BORAERTIIY 1000 2245 2] s B9 30 A5 7c 47 o iTJR

£1 FEABEHBNEEEESHE mRNA 7250 S50 AF RS th X 35 8

Tab.1 The relative expression of vitellogenin receptor mRNA in ovary and hepatopancreas at different ovarian developmental stages
Ovarian developmeiltal stage Expression of VgR Expression of VgR in [CLE %87 H03)
in ovary hepatopancreas Ratio O/H
I 9 ¥ ogonium proliferation stage ES . .6=0. 5.7:
G 2 O 4 78 18] Oogonium proliferati g 1302.7£198.1° 9.6+0.9%¢ 13 1
YR BE & A il Pre-vitellogenesis stage 1158.6+£177.6° 1.0+£0.2° 1158.6: 1
W95 U0 ¥ & 2 BH Primary vitellogenesis stage 641.7+35.6° 2.8+0.8% 2292:1
LN ¥ K& A BH Secondary vitellogenesis stage 436.5+65.1° 8.5+1.9¢ 51.4:1
g ature stage .1+8.2° WESW 4
R M g 138.148.2 4.7+1.2° 29.4: 1
RIZ W Recovery stage 646.5+113.1° 11.2+0.1¢ 57.7:1

T F—3VBEA LA AR TR R R AE 35 22 57(P < 0.05)

Note: Data within the same column with different letters are significantly different (P < 0.05)
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xR2 ARAEBEHBENEZEARZE MRNA ENEFFREBEPHRIEZEURTEHE
Tab.2 The relative expression and contribution ratio of vitellogenin receptor mRNA in ovary and hepatopancreas at different
ovarian developmental stages

B 8. Ovary JiF B i Hepatopancreas 121k L
IR I g RIGTAM G RMREENE (RRTHR)
Ovarian developmental sta Rikht ik i i
varian developmental stage E - Percentage of total E ) Percentage of total ~ Expression ratio at
xpression expression(%) Xpression expression(%) different stages (O/H)
5] |5 2
SHIRAINR I 13.1£1.9° 5.3 11.2+1.1° 16.2 1.2:1
Oogonium proliferation stage
DUEA LR 34.7+5.3" 14.2 1.5£0.3° 22 23.1:1
Pre-vitellogenesis stage
2 2
%ﬂ#gﬂﬁﬁi% ) 44.9+2 5% 18.3 4.9+1.4° 7.1 92:1
Primary vitellogenesis stage
Yhe 95 I >,
{}\,ﬁgﬂjﬁﬁiﬁﬁ . 52.3+7.8¢ 21.3 18.94+4.2° 27.3 2.8:1
Secondary vitellogenesis stage
A Mature stage 67.7+4.1° 27.6 16.2+4.2°¢ 23.4 42:1
iR 2 A Recovery stage 32.3+5.7° 13.2 16.6+0.1°¢ 23.9 19:1
S M p4 B
B S/ PRI e » 03
Total expression O/H
TiHkR Contribution(%) 77.9 22.1

TE: [ — 3 EUE A bR A A R 7 R R s 2 A AR 035 22 5 (P < 0.05) ;v 483K B A 7 20 =2 ZUB B akah /2 41

B G BRIk BB x100%

Note: Data within the same column with different letters are significantly different (P < 0.05); Percentage of total
expression=Expression in each stage/Total expression in each stagex100%

b, BRI R AZ AR mRNA AR X6 5A e — FT Ak
FHARAK-, AL F A —E g, oy
Ji 20 B Y] | YR 2 P e A BRI A S X e A
B, ONEE A AR I RN R 00 B K A S ARG e 58 A
I, WK I8 kAR R ek A 22530 10 £, 22
S5 FH (P <0.05),

FEOREL T, DI RS2 K mRNA B R 5
A TR K, i ELREE YA & B A I S
ARAk,, A BT AT 3 B T IR AR Sk o R, B
RATAA BTN, 2RIk 2 AL, FEMIRE
19 8 2 R T R A R R K AR I K- (P < 0.05)
URHE R RS2 R mRNA 78 51 [ 40 g 3 48 30 45 B0 v %
AL AT B S b AR R E KO, A ER AR
(P >0.05); ®IZ% 0N ¥ & A 1 b DR B & A R A AR X 3R 3k
I E TP <0.05), B Y AR K F 5 Yk 9 bp 8
KA DL R R 52 19134 2% S 1 2 (P < 0.05)

23 ARAEHEFEEZEZESIE MRNA ZEIIEF
FEEPREZEENTURTEHE

MG DRI, so R EIRIR E 2T
JEBL AR A, , B9 200 JE 3 R 97457 0.01 g 3% i £
WA 0.49 g, HINT AL 50 A%, RS
DI 2R R AZ AR mRNA (A B2 bk 2), 2

U5 OP S A Rk BT e R AR, B FE
B JE A L BRI O IR AIG, Pk R OP S K B g,
B A B AR, PRI 3 T % (P < 0.05), {HA3mE
T T B A i A Y ek i, R B R A R

NN R A 3 £, EREEEP<
0.05) , 177 AR 2Rk it 1) DG (i A, S 2 v T LA AR Av] &
BHHHHP <0.05), 254 00 AR A K H B B B 5 88
R SZ A mRNA [Tk 2 DL K 45 B B 3 ik o i oy
Fo i, AR G B0 o K Az S0 RN G s 7 3] 48.9%, 4%
M2, TP R AR B RS R 5.3%

JHF I B 1 Joit kA o [C R 2 MR O 85 % o i v AR
ORI, H O S 40 R 58 30 04 SF- 25 117 g B 2] 4
WRF45 3.46 ¢, KRR T WifY, JBAEEN & HE A
JRZAR mRNA Rk R EAME R KRIZL, BRon
S MR A G 0 ¥ AR AR (A T R
P HE 3 RS2 R mRNA B3 E R 11 9.3%), HAh 4}
W He e (R 2) 6

AT SRR 25 10 B 5 2 11 R 32 AR mRNA 3%
KEHE A, B0 SR B BR AR BP9 A= i) 2k A
ZiK, INEMFIREZNIFRIER 23.1 £%, 0P
SN Pt G A A R B AR A Y, 22 R/N1.2 %)
IEEABN B R B RTHIE , O SL7E 45 B0 B 8 1 R Az
mRNA R85 TR, &SR fEnik
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Tab.3 Total expressions and proportion of vitellogenin receptor mRNA and vitellogenin mRNA in the main synthesis site at
different ovarian developmental stages

B 5% 75 B 0 B VeR #ikt

Ovarian developmental stage

Expression of VgR  Expression of Vgin VgR total expression of in

JIFIBENR Vg Fikte BRSE VeR AW 3k S PRl Ve 2530 5 3k A i

Vg total expression in

in ovary hepatopancreas ovary hepatopancreas

P 54
d “}E’Eﬂ,ﬂﬁi " ﬁﬁﬁ , 28.9+4.4 3.6+1.4 0.005 0*
Oogonium proliferation stage
SWBCRERTY 77.2+11.8 37.2+7.7 0.142 0*
Pre-vitellogenesis stage

45 i L
PRI R 99.8+5.5 150+108.8 0.183 0*
Primary vitellogenesis stage
Y 41 Tl S
U\"&gpﬁjii’ﬂﬁ . 116.4+17.3 11680+318.4 0.214 0.245
Secondary vitellogenesis stage
A Mature stage 150.3+9.1 23120+426.3 0.276 0.752
P Z W] Recovery stage 71.8+12.5 18.8+28.9 0.132 0*

TE: VG B 5 I TA I 2 T ML it s 4

, WAERER ABERAD, ERT 0

Note: The data of VG cited from not-published results of YU Gaihong in our laboratory. * means the number is small and

close to 0

JRECUR P B B RSB B, SRS TR B EE R 1 R AT
K mRNA W358 77.9%, IR 22.1%, fHZ
WL (3 2).

3 it

KT HH s i & A Rz AR ks B
A A Z, H cDNA 2331 H Bt {UA Roth %(2012)
1 Tiu %(2008)#3H , 73 1k cDNA #543 J¥ 51l (Mekuchi
et al, 2008; Tiu et al, 2008), FEALE PFEXTERG £5)F
THUR(1 5%), BEUFGAR DARIE . AW E IR e T 5
[ BB MR R 3 25 1 RS2 AR cDNA B3 91, i BT gk
15 038 53 15 5 AT 0 B0 B8 1 R AZ AR cDNA JP I 7E
TRy 5 -1 H e s b e sy, AL m )y
FIAHBIEETE 40%L) b SEHRME, 5+ 2 HH %
Y AR A, PR RSN —%, 5%
HATTFE, 025 H i B9 5 2 1 R A2 PR L R A Ak B vh
TENT BB N BA — 2 IR E

X B B B R AZ AR B A GO R R B, TE
BEa, BEE R Z R mRNA 32 E 278 A 1 O
B4 g 3% 3K (Tufail et al, 2005. 2007; Cho et al,
2001); 72 H W52 sh Py i BE 15 X R A1 %[GR dR
A, HRAE B ok 0 3 B 8 2K 1 R A2 /K mRNA 3%
ik, FEHALZUNIRAR . LA OWE . Mk . B8, Bp
2 YUK E(Tiu et al, 2008) LA K if g i (Roth et al,
2012)¥5 A BEAS I 21 B #5 7 11552 /& mRNA [)3Rik
FEAIEZE v, B S5 RS2 45 000 281 B9 5 2 1 Az 1
mRNA [R5, FUE TR i 2Rk AT AL, 29

Sk GRS R AR 2 ARG 20% , AT K2 80% )
WHRMZIA mRNA REDIHE PR, IEE AR
ZAK mRNA AR L 7R mAE L, o
L AT B e T 1 O AN B B e e,
IR 2 A%, TR T IR AR S, DN E R R
ZAK mRNA A3 2k 1 0] 52 805 AR X 36 A I A
Ak, OF RN RS A B K, BEBR R B RN, B
WIBAIE(E . BE 0 HFOF 8 2 1R 32 8 mRNA 3%
IR RN LA AR A 45 55 B AT R X B Rk e
SEARARL, BIFE DN 5% & FAR X 20k B, 5 0 T RE,
XA UL R B HSEsh Y AE B AR A R A A R A
A ARG ARARL B T R 34

H7 R B T AN i 3 B 0 Y B SO o AR R A2 1A
(VgR)MRNA HL{7 X 35 f fe ey, IS D SR A% o it
HRf/INE, B9 BLACPR IR A BN B EE R AZ AR &K
%5 B SRS Y EL 0P 8 2 R AZ R mRNA A7 AH
Xof & 3 kA2 BT JAE A0 8 T 1) TR 2 10%, {HZ B ER Y
JERHIBEAN T UE 50 £, IR S PR A 1 U0 B R
PRS2 A i 2 T A R B B, XBAT & 00 3k
BRI E R ARA R, 256 0P EE AR
mRNA (V) Rk (F 3, ALREFERENL
R), Vg mRNA 7t 5 [ 2 MR ) 32 223 1k R 07 o2 Ik
Ji, HLF IR REBEON SN L F A LT, Ak ) i
i, XSO+ VgR mRNA ByF kb #os 4
— 3, i [CR AR Vg 195 185 AN A sk
F, FBERRA RE Ve ZK0FF R 500058, IR
it 38 3 A2 R (B VigR) A5 119 77 =R BB Vg ik
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KE o MAMFHLEN AR E] VgR mRNA, A]
REAE Kl Vg i 2 5 I g b HoA S 25 1 0% 3 i A
FEAE 8 72 VR 245 e ia i I 2 )i £ H (Stifani,
1990; Mac-Lachlan et al, 1994)22# .

& % x #

RYLAE, AR, BAR, AF. =T ARBIXT S [CTRIROE R R
(VTG)# B Mk IR & 7 B2 . il B2 3 Jig, 2013,
34(4): 77-83

Cho KH, Raikhel AS. Organization and developmental expression
of the mosquito vitellogenin receptor gene. Insect Mol Biol,
2001, 10(5): 465—474

Livak KJ, Schmittgen TD. Analysis of relative gene expression
data using real-time quantitative PCR and the 27247
Methods, 2001, 25(4): 402—408

Mac-Lachlan I, Nimpf J, Schneider WJ. Avian riboflavin binding
protein binds to lipoprotein receptors in association with
vitellogenin. J Biol Chem, 1994, 269 (39): 24127-24132

Mekuchi M, OhiraT, Wilder MN. Characterization and expression
of the putative ovarian lipoprotein receptor in the Kuruma
prawn, Marsupenaeus japonicus. Zool Sci, 2008, 25(4):
428-437

Michelis R, Meron H, Tietz A, et al. Putative ovarian lipoprotein
receptor in the shrimp Penaeus semisulcatus. Marine Bio-
logy and Biotechnology Israel Oceanographic and Limno-
logical Research Tel Shikmona - POB 8030, Haifa 31080,
Israel, 2002

Roth Z, Khalaila 1. Identification and characterization of the
vitellogenin receptor in Macrobrachium rosenbergii and its

method.

expression during vitellogenesis. Mol Reprod Dev, 2012,
79(7): 478—487

Schneider WJ. Vitellogenin receptors: oocyte-specific members
of the low-density lipoprotein receptor supergene family. Int
Rev Cytol, 1996, 166: 103—137

Stifani S. A single chicken oocyte plasma membrane protein med-
iates uptake of very low density lipoprotein and vitellogenin.
Proc Nat Acad Sci USA, 1990, 87(5): 1955-1959

Sappington TW, Raikhel AS. Molecular characteristics of insect
vitellogenins and vitellogenin receptors. Insect Biochem
Mol Biol, 1998, 28(5—6): 277-230

Tiu SHK, Benzie J, Chan SM. From hepatopancreas to ovary:
molecular characterization of a shrimp vitellogenin receptor
involved in the processing of vitellogenin. Biol Reprod,
2008, 79(1): 66—74

Tufail M, Takeda M. Molecular cloning and developmental
expression pattern of the vitellogenin receptor from the
cockroach, Leucophaea maderae. Insect Biochem Mol Biol,
2007, 37(3): 235-245

Tom M, Goren M, Ovadia M. Localization of the vitellin and its
possible precursors in various organs of Parapenaeus long-
irostris (Crustacea, Decapoda, Penaeidae). Int J Invert Rep-
rod Dev, 1987, 12(1): 1-12

Willnow TE. The low-density lipoprotein receptor gene family:
multiple roles in lipid metabolism. J Mol Med, 1999, 77(3):
306-315

Yang WJ, Ohira T, Tsutsui N, et al. Determination of amino acid
sequence and site of mRNA express of four vitellins in the
giant freshwater prawn, Macrobrachium rosenbergii. Exp
Zool, 2000, 287(6): 413—422

(B8 B



% 6 W X ZnA: B QAL G 8 2 1 R A2 (48 cDNA #8433 51 Y 7 B B mRNA 3R 3k 1 (1 AH X 5 i

89

Cloning and Relative Quantification Analysis of Expression of the Partial
Vitellogenin Receptor cONA/MRNA of the Crayfish Procambarus clarkii

LIU Hong, CUI Jun, YAN Jie, CAI Shengli”
(College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306)

Abstract In oviparous animals, vitellin (Vt) and vitellogenin (Vg) are of importance for early
embryonic development. Vitellogenin molecules are transported into a developing egg cell through
vitellogenin receptor-mediated endocytosis. At present most studies of vitellogenesis have emphasized on
vitellogenin. Here we analyzed the expression of vitellogenin receptor (VgR) mRNA in order to elucidate
the dynamic relationship between vitellogenin and its receptor. Total RNA was extracted from ovary and
hepatopancreas of the crayfish Procambarus clarkii at different ovarian developmental stages. A partial
cDNA fragment of 506 bp was cloned with RT-PCR using degenerated primers. Relative VgR expression
levels were compared between ovary and hepatopancreas of P. clarkii at different ovarian developmental
stages using real-time fluorescent quantitative RT-PCR. It was found that in P. clarkii, ovary was the
major organ that expressed VtR gene and there was also VgR mRNA in hepatopancreas. During the
development of ovary, the relative VgR expression reached its climax at the beginning (the oogonium
proliferation stage) and then decreased along with the developmental process until it reached the
minimum at the mature stage. Considering the quantity changes in ovary during the whole developmental
stages, the total relative VgR expression level was calculated as the relative VgR expression level
multiplied by the mean value of ovary quantity at each developmental stage. It showed an opposite trend
that the minimum appeared at the beginning (the oogonium proliferation stage) and the expression level
constantly increased along with the developmental process until it reached the maximum at the mature
stage. The total relative VgR expression level was similar to the Vg expression level in ovary and
hepatopancreas in P. clarkia, which was an indicator of the relationship of the receptor and its target
molecule between VgR and Vg. The present study was the first report of the relationship between
vitellogenin and its receptor in Decapoda crustaceans in terms of the mRNA expression. Furthermore, we
constructed the phylogenetic tree based on VgR sequences to evaluate the evolutional relationship
between P. clarkii and the other arthropod species.
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