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MHERFRERD: A

B[ %5 2 1 (vitellin, Vo) BT 5 50 55 & 4 5
(vitellogenin, V) 7E T JL-F- Ir 45 B A= 3 4 fi 44
R YR G AT PR R M 1 RO SR P O R 2 e s 3 vl
YA A R, AT A1 R Y RO S A1 2 210 g A
ML) BRI A . W 7e28) . T4 k18 40
AR A ML IR . JFBRAR (R 5e2s . s P
K. AT R G R)FEHIG ., SV —Z&E L
RIge R 2 I, sk opEL, it yEidniitiz |
TR Ry Vi T 4 B9 B4 B s . FRERET

Y K Z RN BB, Veifg —Fh KA
WilgfEH . T2 HWEY Ve gty 545
#E sl ¥ 728 15 2 H (vertebrate apoB) Al B B 3% I8 7 4
(insect apoLp-1I/1)A = B G, QiR sF i 7 31
FEPF L 3L [R] B R S 45 A Sk DL K AH 7] ) BE B A
BT TR AR 1 P ) R AR A

AR A e X AT LA 4R R R O 5 SR
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MR . VMV R ETE A A i AR, A
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() 2 1 T 22 KA s A AR ABL, R ot EL A A ) 7Y
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cDNAJT F1) 12 L 2 41 17 0 S Vi 336 14 - 1

T, 2% X R B B AR 1) Vg ik P cDNA 4 K S AR
#AE8 kb A AT, HIF M ) 1 HE 4 A — S i
2500~2600Z MR A L 2 Ak, v W+ 2 H3h
YV cDNARY & BERSFIE . 25 R 03 2 s
M, HVIE A cDNARE §1) F1Z 5L 152 20 1 i A
RLRE Ry, A0 A8 5 X6 MR 5 A V) T I R AL BE
914%™, 5 BE1 X MR A AR AL S 86% Y, 5 L4
YR IR 4 R ) R R 0 85% V4 . i i RT-PCREE A
P S A+ H Vg cDNAF S K S 3L iR 4
5\ B S 2 24l Ak BT A5 1 B B AR e B A A
AR W TV eV SR Vi A i 4 R 2 EL A A
IFi) ) B 38 D P ) DAL
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Tab.1 Biological characteristics of vitellogenin (Vg) and vitellin (Vn) in Decapoda, Crustacean

FLIES 4 VgFvn bk SCHRRYR
speace name character reference
XFUR EMEELEDOEN Vg cDNA%if47942 nt, 258741 AA. PifVn: Vnl) 7380 ku, 544, [11-12]
Penaciodea  Fenneropenaeus chinensis Vn24F 500 ku, H3AWHE
ESREPALN Vg cDNA%if47961 nt, 2586 MAA. Vnfi2/NF3E, 7T 50 8778 ku [13-14]
F. meiguiensis
H AR Vg cDNAf25871NAA [15]
Masupenaeus japonicus
B0 Vg cDNAN7.8 kbo 1440, FISAYMNET [16]
Penaeus monodon
RN Vg cDNA H25871AA [17]
Litopenaeus vannamei
LSMAPSLIN Vg cDNA%iIG7920 nt, 2569 MAA. Vg: 23, Vn: 3NF3E [8-9]
Penaeus semisulcatus
JVECHT IR 2$rl1 Ve, Vg 1 4ifh7.8kb, Vg2 #ifid2.3 kbe Vg 2 EEAEATIRIRRIE. vg2r] [18-20]
Metapenaeus ensis e Vgl ik >k
LIRS BANEL V2537 MAA, A TEB3ANEHE: AL B, C/D, J#%VnA, vnB, vaC/D  [10]
Caridea Macrobrachium rosenbergii
Macrobrachium mallcolmsonii Vg H3ANZIKEE, 70 R 5489, 100F1170 ku, A7 892 fIR Tk % ik [21]
Pandalus hypsinotus VgZi8 kb. VnPUFfiZ#A: VvnA, VnB, VnC, VnD [22]

2 H S SV g I Va4 5 R 418 R
AL, HAEAAPWAEEIE AR ES
W H AR 2~ AR I AN . AN XF R Y Vi
A2MWHE, JrF8=5r 5 8THIT8 ku'™; LAY
XFHR Vgl 24 o0 ST SR S R IR R H £
Bk, > FEIN179, 113, 78, 61, 42ku”;
TR Vs VLRI V2B FP2A 3714351 4380
500 ku, FIE ] RfFERSMEE, J5H R34,

EAF SRR, XTI A Vs 24 W 3
MV A 34N 3, Ve M Vailk B4y N-7R 3 7 41
A BB A FAT R A A DI A )
P, T Vdd A — AN 85 19 BE B — B RE iR Y
VIR EN 07 05, R Avarre 50\ g, e 1 4

R B O B A AR ALRIR R M, R T T
A ik (intraovarian gene expression)” FIME
B IRTAER Ve R & iU . SR, FEAT
W AR H I 2 3. Ve AFIVg proB, B
PEAIMW , proBift—L 47 A BAC/D 24~ W4k
RES IR 2 A RS 21 0 @ O T s o | W W

VnA. VnB. VnC/D"", —fIA K Veh 5 758
o 0LV B A R rh 2 B R L I A

B AT I BB A0 i B B B SR
2 A H IR T ER U S GRS R

AR+ H W SE s YV gt Y& R A7 1 BiF
FEAJLHET LR, REAT 3 2B B, #—
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Wy Bo s 201 20 804E AL, F208 205K, RN
BFEAHLAY | R REHASULY . B
IR ARG, FEEEHHRLLXTEE
MY Ved WAL, 20004E LU, BEE /> T4 4
AWML, Vel Y& R HEA T 5 F
A3 K F- 3 k40 b B SRR AT R A5 B Vi,
R AT I, a5 Z MMV
cDNALJFH, #F— i@t i cDNA, 7 Sf
PEOEPCRE M F R (RT -PCR), 45 & NorthernZ4 28
FARX RF & & BB+ 2 H W 5 sh ¥ ip 3L |
JFRRAR A AT M . AT, WU T R
WFFE R 7 S — B B Y, ASME X
SRR BNYI Ve G BT SRR A e, T
I FI 2 5 5 PCREE AR FMIRT-PCRAE A 2 12 46
Vgl mRNARK K&, SCI T A X & & 0 5%,
IF HE W T W0 5T G — S AN B A R
X, FE2I0H T 1T 304F B AH B 58 2R

S B A B 58N S BB B I 2 Y
V& AL K A FE B S Y (H I S 45 K 2 B0t 5%
GERLFEW T B AR AE AT R 2 O B A R e
BAEH . BE R RKCF RS BT, T
HAERT IR Ve i B b 2L [F] & #EAE T 2 873

Tsutsui®5" 1% B H A X IR P 5 % A= 519
Vi R EARGEON I, A P s WU AR & A
TR . 1 HLVIBRIRAR S, 0P LAY Ve ik i
SR, TR R AR AR /N . Okuma®E ™%t H
A UR 5T 25 R 5 2 AR, i & AT R S
OPELXF VR R TTHERCEOE Y, (HHFEER Vg mRNA
FAL LIRSS S A0, I O E S, T RE
R, BN FE X HRBP B % AR AR, AR A
bSR3 B PR LA 25 5% 0 RavivE i R 3,
IR IR AW S5 PL A T X7 0 B 82 19 V g 2% 35 LU I i
W, EVeh M EZ Tk . Phiriyangkul
SRR B X UR I DF IR A5 R S LR AR L, AR
Vg B AR RGN B R AR, T FLOP S Y
Vg mRNAZ A K V168 A 51 5L & By B AB LT
JB R s, IR O A S Ko SR 2K B B 2 2R ML S
R B R R, A R R, B TR
P HLEL P R AR 3 — WS S HF T Avarre
T BIF 5 S T8 X I F BT B R A B BT R Y )
R B B B AR AL A R, R T N TR B R
SERRIB AR WL . BGl, Urtgam®5 75T BE
W R R EE & AR AL R R B, N TR A
T, BT R Vb I 0 20 e B R 240 L RS
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AR, A X AT RESE AN T E B o R
B % W LA B P #E S T YY, - Hiransuchalert
SO g A & PR VI B AR AR A BE 15 XF RO SR F
R4, H (- ) Ve i i 32 S RO B, T
VIBRHR A IS, B0 L0 Ve mRNAZ Ik & P ok 1
fn, FETD Ik 3 s 0 o I SR U I MR AW X B B2 1)
PERITE Ry

Boucard %X} E B BHXTUR (9 AT 45 SR A
225, N IFIERRTER 00 8 K AR, B R
WERE, MEGSLA34E, W TEEARN, J5am
FEAKBONE T, (AW R, AR
AN B TS FE B R G AR Y B S RN, B B AR B
WA AR A R EEAER . AE X E B X R
FLGH XS AR A B 58 h B A B, XTSRRI Ve h
R FEAEH B 20, B Ve mRNAK A
Ja B BRI, AR B AR 35 A P S
KA E IR S0 RE X Ve mRNAAEXS =ik
EIYITE, OISR S TTEREELY 5 80%, i AR
10 4520%. PN, XHERIS AV b ml BB T
BREL . SIEMRW H A H IR BRI B2
F2 EEARRG TR IR S 25 AN TR] 3K AT R I A O S
25 5y A, T I A M AR ) T R R 2 —

AH ECKE 22K B9 B 7= K X IRSS, A
1 51 >J 158 (9 B AR H R 1 Ve i R A 22 &
SRR, JLF A B a5 R A BT TR R 2 Vg
B LY F B AR A EE 2R ME— AL, {HLeeSE
Hho Chen®FPUE i fupie2: | Al 2k or+
A W B AR BT RS UE R B TR AR Vg i &
AR . Jasmani®E P & B2 FQVH SR Ve HRETE
SRR R IE, B L-FAA R, T AradE
B 9 45 R R B TR IR Vg B AR Al ] 7E B S v
R ), SRR R RARRAR 2, A
RV R LU B R BB, 2RI
I AU e I, BRI TG T MR 7 A 4 2R R A )
B\ Ve Kik, [HFBRRY S & 3= FHA, @l
THER P E A ik &, 15 R AR X Ve & B
TR R KT 90%, Kb, BFFEIN K LLAT IR b
VeFEE WAL+ R BFKINES TR, 7
N LRI FMT, T R AT, A B
2R R it (AR B, R IR ) 3 R
B NN AEEINT Iy — HARRNSE H A TE AR A5
WAESE, DY MR GE G Ve, HIF B
DR

TEXF I — 2R W . B Fh 28 58 0F 28 14 B B
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Tab.2 Synthesis site and charalteristics of vitellogenin in Decapoda, Crustacean

TUES 4 Ve & AL SR SCHRA VS

speace name character reference
PILIES o [E R (1) G SRFFIETR BN S AR [37]
Penaeiodea Fenneropenaeus chinensis — (2) I IFRIEFNEH 51 [45]

(3) GHELANA B, ORI SR
(4) G ST AR

B UR (1) JHF e i B 51 [13]
F. meiguiensis (2) IR IR B B AR B8 1) DTk A1 [14]

(3) BH SRV A S FE NI N B R A, TR AR R S, O SR B B AT v T T AR [41]
B, KRVt AL IR

H AR (1) PR AN G S H SRR 78, O SRR R U BRI [15]
Masupenaeus japonicus (2) VIRRARE, RS VgRak B n, T FB IR I LT 7T 2% [36]
(3) IFFIRARAN G SAR Y, B 3D, HEOR)E F RRdR [42]
(4) FHBEfF0 O 5L [40]
(5) G SLE Vg K ME— AT [24]
BEAT SRR (1) JFFIBE AN G S STRRAHAL, 7EGSLA4%~8%M, Ve Bk L% [16]
Penaeus monodon (2) UREE R AT, FFIRAR M A2, 1 39000 AR 51 [50]
(3) N RHRAN 5 5 [33]
(4) JFERRAT GRS, N TR T SRR R S VA IR 40 i v B BR 40 M e R i et R (7]
LUISES S
(5) VIMAR, B SEVg & AETUHRTIL S, RUIANIT, FFBIRTEL-IINY, Ver&mugings [51]
F120~401
RELHEE (1) SRSV g O B LE IR IR 2 2% [17]
Litopenaeus vannamei (2) T JE 0 O 55 [52]
(3) HTHRIRAN 5 5 [23]
(4) IFIFRARAN G S, BN S TTHR 4 2980% [49]
(RPN (1) RF PR P AR B 3R A LRI (O 34 ) [8]
Penaeus semisulcatus (2) HMIEFN NP KA [28]
(3) JHF A g A [27]
EIVE WU (1) ARV & AR IR, FURKNEIER], JEWI(GST 3.4~4. 1) AN A BB AL (34]
Fenneropenaeus indicus (2) UL [26]
JIRUHRS AR (1) GUELFF PRV g & HLEIAT, AT 7.8 kbh X, F#H23kbA L [18]
Metapenaeus ensis (2) 91 SR I [19]
ESE (1)JFF IR g [52]
Sicyonia ingentis
HARE  DRER (1) FEBERR A T2, VeRik a2k i L1065 [53]
Caridea  Macrobrachium rosenbergii (2) JFBE0 3, B RIA & LT BEIRAS £ . [46]
(3) HT e [48]
(4)HF e [5]
(5) IR [35]
FIAAIF (1) O HRUTFBRNRE, P 2 PR3 [38]
Macrobrachium nipponese
Macrobrachium OV SSER [21]
mallcolmsonii
Pandalus hypsinotus OV S ES [22]
BHFZE v IR AR (DIFBIRA T, >90% [54]
crayfish  Procambarus clakii
Cherax quadricarinatus (D)JFFBERIE A 3= [55]
A () AR N T, PSR A RV, FUG — B R s, oSG AR [44]
Homarus americanus
TR ()R ok B (1) FFBERRTTHR R 1599%, OW AN 1% [47]
Brachyuran Eriocheir sinensis ) MR A 32, BB T RES &k [39]
(3) HT AN B 5 [32]
ks (1) 91 S (Hre s SRV 7%) [31]
Callinectes sapidus
Wi (DIFPR [23]
Libinia emarginata
a2 77 1 (DIFPElR, orSEd T2 54 [56]

Scylla serrata
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AW S BAR A AL Z5 R, SEUM IR IR
Vet B EZAEF AR, BR84S, HAKF
AR, XN AEPIERE R B, v DR i 2 0 J A
XVl & i sk R 1599%, B EL ) BTk R ml LI Z
W& A1t o FerreZg PR 7K EE MR (Cherax quadricari-
natus)1 59 ¥ K AW SR A5 AL, NN Ve EEAE
JHF JR R v A A, SR BRI R I VR A2 2 B B
R L

MREEREEWW H S —KEHZIY, 0
A 1B 5E R BT g I R A 2 Vg iy 32 224
gtz 750l I A U S ST R I P AR Gk
N R A, IR A DTER R R 38 99%, DI
) TTER LT Z B ATt

iy LA R H WS I B
B EB AL AR IF S A R, TR T
45

(1)JFF g i i R B ] g 2 T R 23y Vel
B R o

QFEME IR H AP (LRSS, 2Rk MR
Ry, LT A R Vi) 32 25 iR A 2 SR
i, TR AL 90%, BF 5 FE GBI

)FERLHENE. H AP R ERZE) Hr,  OF 580 ER
BRXF Vgl & AR A sTk, (HELBR S S £, JuI
SETEIRE A RN, OISR R,

(HIRHR LR GIHME R 25 B E 2R Up 5L,
VIBRIRAW S, %P UFOR 8 1 Vg & i g i,
X JHF TR M 552 el R X 55708 o g AR BB B BT 32 1Y
W IR AL 22 5% .

MO A A SE, FZEIESY
My PSS . 2SR B B AR Y D 4
LA . BREHIRNRE S, Boesiy e h
B, FRBEMENEGRY, TREHFEZEH
PSR AE A Rk, T EL X R 28 3 AR B B
7T LR 55 o SRR AR o DA L 3 A W 7 o
A, UBEE MU — > AR 7 1 2 5P 5L 3
SR AR A A 72, o T 5 4B Pk fk AR By
JCEI S B T IS

KA HXTERRAE N T E | IE A &
B, X5 0P kAL R M D P R R A
FEIRRUAHOCS M, e, XTEFB Ve R il 3 EAR
TONE, JUHZWERAFEY, MR Ves
BAZ B IR AR R GIHR i, (R ME Rk EF 2
B, — BLHRANVIER, B0 Vs sUR Es fn, oy
B Wm0 Hk, i T RS R iR
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F P 0 DR 3 3K Y B B R AR LA, S BV e g
T 200 I o I r) B 240 i e B o A o R e
SOWE T OPREAA M Vi AR Bl B T IR A
1115 GYHX JHF B R BV @ BSGR2 T U A Xk 5 /N0 2,
JFF Rt A0 B9 S5 e 52 1) P 6 R L o A 22 5
HE VR H i 28 BV et il ZEHOBUT B, A I
FOONBLR B X IRSE A 5 o A O X A B BE X D
S H AR R OR S8 e T, IR B AR
Vg B B TR AL DL KRS B e Py i PR 3R gk A
A HILEE A i A1 22 DR o i — 2D 1R
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Biological characteristics and synthesis of vitellogenin in Decapoda, Crustacean

CAI Shengli ", LIU Hong
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The order Decapoda, with most species and high economic value in crustaceans, was divided to two
sub-orders: Dendrobranchiata (Penaeidea etc.) and Pleocyemata (Caridea, Astacidea, Palinura, and Brachyura etc.).
The full length of vitellogenin cDNA in Decapoda is about 8 kilobases (kb) in size, and encoded 2500-2600 amino
acid residues. Vg gene organization and expression pattern in Decapods is highly conserved. But the site and
model of vitellogenesis is obviously different. In the artificial control conditions, there is a distinguished different
exhibition between the Penaeidea shrimps and Caridea or Brachyura, etc.. The ovary of Penaeid shrimps is difficult
to mature, and usually people have to remove their eye-stalk to promote the gonad (ovary) development, however,
the species in Pleocyemata like Caridea or Brachyura are very easy to mature, even people need to inhibit their
ovary to develop early with control temperature and nutrition. Vg in Penaeidea shrimps is synthesized in ovary and
hepatopancreas coordinately, and ovary contributes more than hepatopancreas usually, especially during the early
stage of the gonadal development. So penaeid shrimps may constitute a unique model for vitellogenesis, showing
intra-ovarian gene expression and synthesis of yolk protein. However, in Pleocyemata such as Caredea, Brachyura
etc., the ovary also joins the vitellogenesis, but the hepatopancreas plays the major role and its contribution rate
accounts for more than 90%. Why so big difference of vitellogenesis mechanism and gonad maturation in captive
condition exists in these two groups of crustacean is discussed in this paper.
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