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®”E T 2000 € 3 B IBECF LG ERIBRT.S RNA, LIS 8, 1R 3 B A 3 4F 59 #4128k
Pej-SG- IV #1519 . 3597 RT-PCR ¥ 5%  TEE H M RN &4 T . 5KE —FFE0 ™= ik
FBRERBRIAREFHITUNTF . GREH, PEGEBRFRE oDNA B H 213 MHBEH R
EEYEREEEETERI A DNABREHNEERFIINMHEUFTT .AALURAFTKEFRG
YR CHH REWSK S EHU. ERAMEMUFF S FRIYNEEMFHEERMD S E
MHELUEES X—ZERETHFEAERBYRARERY DNA FREETHEEMR T AT HE
BB/ MIH B .

xgid RS BB W R M B cDNA TLRE TSR

FESES Q75

HAZIYRBTH X-SEERECKEB SN - LREEFH KEHBEENME
BE, N H 3% & M #% % (Crustacean Hyperglycemic Hormone, CHH) .1 B 37 %1
f%lﬁ(conad-inhibiting Hormone, GIH) %5 F7 311 %1 3 % ( Molt-inhibiting Hormone , MIH ) Fl1 X 51
25 B 0 # # & (Mandibular Organ-inhibiting Hormone, MOIH) . X &M S XA SLEH FEF
BE e, EfIHR T Wi YA 8 CHH 2 K # 4 K (De Kleijn et al. 1995a) .
MIH #% il H 52 sh 4 59 %6 57 , 7 854 B2 18] 35 10 70 B2 o & 7K 7 9 MIH S0 Y - 28 B A0 86 52 AR 8y
A AN RE, H I, MIH 7E8( B R BR A SRR M N4 Y - SR B a8, R 4 MIH B9 45>
i B D uY 158 1F BP I 57 B F & & 42 (Spaziani et al ,1989; Chang et al ,1990), B2 &7
WA T MIHREE , 01045 L EIERE Carcinus maenas ( Webster et al, 1991;Klein
et al, 1993) KWK ILIFRE Callinectes sapidus (Lee et al, 1995) EIEEIE® Cancer pagurus
(Chung et al, 1996) . 5 K HIE® Cancer magister (Umphrey et al , 1998) FIBL LT Charybdis
fertatus (Chan et al, 1998)
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BB 1997 3T 1L 55,1992 BRIE R 45 ,1992) , H A XF T o 4 G208 #4250 i B

» PEAERMIBYWH TETE . ZKCX-211 S, BEF AR EASHHTE 40106018 S IR E HAFHME .,
011110104 B . E7EM . 5 4 F 1969 F5 A .14 1, BB 5% R . E-mail: shrimpgenetics @ ms . qdin. ac.cn

1) BEREHE

W B 1 :2001-04-02 B B FE B B :2001-10-26



http://www.cqvip.com

D000 http://iwww.cqvip.com|

4 # T 7 BB 25 . o B o 1K O R U R A o S R EE I B9 cDNA b B e M S 51 o 433

WFIE £ 24T Ph & A4 %5 (2001) 5K FHHE A 4% R I 28 A [m) 59 @5 288 49 33 Xof v 28 AR A 440 42 o0
A RO, RS (1991) BF 5T T I BR IR XS T EE pOM B AE KR FIME IR A F ORI L &£
{TRZH(IODMHR T KM S BN AR BEMMEREZENXR. MA THRE4 K
KE REFEMMERN W IEELR TR R D ST EREE PN RASFRE,
ALEBFENENMENTBHE FRSHMIGETEMR L/E. I 7T ¥hE MIH /94 5
EHERSTFERVLE, LA E LB XML, ARBEEMNERATF, RE LN
HRFFIREEEMRTI, E-MILREHE INER.
1 #RIEF*
1.1 SSBH#H

4b F 958 57 18] BH &89 A AR G B € Eriocheir sinensis (AT 75—100g) BX H VL 7 4 & i
ETFTOF® o RE A AKX IR LK Pej-SG-IV A9 %S 5—12 & 3 B2 (NTCRGVMG ) F1 45
69—77 T E IR (WISILNAGQ) 53 A it L #5149 P, :5” AACAC(AGCT)TGC(AC)G(AGC)G
(GC)GGT(GC)ATGGG3 ' Fl R[4 51 4] P,:5° CC(GC) GGGTT(AGC) A{ AG) GAT ( AGCT) CT-
GATCCA3’ , i1 ¥ Sangon A A & -
1.2 RNA BRE

BYUIrh e B IR AR L BR R A e e B4, 18 B A L M R4 4 S B AR A o
AR AN & RNA. FC RNase i DNase ZbHE 8 RNA FFBR 75 DNA 153, F 25 4 Bl Bg
BB B IR I RNA B@%%‘&,*Uﬂq%&f‘ﬁ?\'ﬁ%fgﬂ‘(DU650,Beckman)‘m,ﬁiﬂﬁm%\ RNA BY
R
1.3 %A RT-PCR AZEFEPEHLEERRRFFRYE cDNA

PABR R .EL RNA AR 1, Oligo (dT) s 49 51 97, #F 1T IR F 535 I A, R o3 R R I {4 R
20pd, R S 128 1 x X FE 53 2% W ¥ (50mmol /L Tris-HCl, 8mmol/L MgCl,, 30mmol/L KCI,
10mmol/L DTT) , 2K 2 2mmol/L A9 dNTP, 25pmol Oligo(dT),, . M-MLV 2 %% 5% B SU, 1E
37C P4 F 2he HEUURFEF Y HBARGE T PCR I8, B (&N 2500, K &A%
1 x PCR 2 7 ,0.2mmol/L dNTP, 5| ¥ P, Fil P, 5354 25pmol, Tag DNA B &8 20U, &
LI 7E PCR ¥ #{X (PE 9600) [ #£1T 35 MEA, 8 — N EA L FE 94°CAE 0. Smin, £ 57—
65 CIE E MR K 1min, 72CEE M Imin, 7£55 — M EH ZHT 94°CE M Smin, ££ 5 )G — KIEH
ZJE S 10min. BT LA XT AR : LARR WA cDNA AR, LIBAT |4 P, B P, 199 185 LU p
CH B B 4 DNA AR, LL P, F1 P, BB A1 .
1.4 FIWMWZE

B RERE R BRI /MY cDNA R BEY) FoFaifh  #atifk i) DNA H BE 52 &%) pUCm-T
BAE(LEE LAY TEEARAR)FHTFWF, Al A DNA il ¥ X 7 & (Perkin Elmer 2
"] )7E ABI PRISM 310 H 3% 4 45 #7 {300 ¥ .
2 KBHER
2.1 FEREEREE RNA HER

FKHFMERME RGP RAEENOMRMNE RNA, SRS, IR
MWEH AR A G B KA, T5 E 1T BB A 07 00 2 B4R L B 52 41 4 e R B i A
ODag, ZEL T XM AL BEAGER A E RNA P E A S B, 21 2k DNA 5431 )5
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A LAME S RT-PCR BYEI#R . X A3 b iR 7 B 4R B A BRAW B RNA JE 77728 T B i 0 B A2 B 0k
Kol Hese s bt R e R ARG (E 1),
2.2 hEgEESRYE oDNA FRITE

LLHR 4 5 RNA R B, Oligo(dT) s 5147, I e & 153
28STRNA pp g cDNA, FLHELLIT 55 %7 4 0 BOAR, LAMR 48 B A X A
22K Pej-SG-IV it HI 3519 P, F1 P, A5 HE1T PCR 37
B o R KR Mg B BR B 45 i fE & PCR RLMY &
R3S 210bp A A B4 S PCR 7= 4. A B4
DA 4H DNA HEEH B9 PCR ¥ NEERB X &40 AR %%
RN, LRSI P R P, A, B ARES R X &

18S rRNA
g
1 ARSI EIES RNA 2.3 E4 DNA KT
1 i ok P B F M cDNA R BLi% 3 pUCm-T #ik b, f F 41 8k

Fig.1 Flectrophoresis pattern of total 51k % A FF B, I RE P PE Bl /5 K B AN, BRI ®E
RNA of the eyestalk from the crab En- 49 DNA K PCR ¥ @ MBI E S @ & HH A B, U E
ocheir sinensis 4 DNA HEHR, LA P, F P, K544 1 AT L5 5 5 4% 5 1
cDNA FBx /I #H B 94, 5 1k AT LB 52 4% 5 P cDNA H BR
Bk s T- kb, 2l by X R E A DNA 7] LUVE A IF PCR HIMEM .
2.4 MEHFE
g BB B E A DNA S BIAR, A& b6 MI3 521 514 4 51 4 2F 17 I 5
PCR, %/ ABI PRISM 310 3 [ A ah4r 8 SCF , W7 &5 R - 2.
1 AAC ACC TGC AGC GCG GTG ATG GGA AAC CGT GAC ATG TAC AGA AAG 45

1 Asn Thr Cys Ser Ala Val Met Gly Asn Arg Asp Met Tyr Arg Lys 15

46 GTG GAG CGT GTT TGC GAG GAC TGC ACC AAT ATC TAT CGG TTA CCA 90
16 Val Glu Arg Val Cys Glu Asp Cys Thr Asn Ile Tyr Arg Leu Pro 30

91 CAG CTG GAT GGT TTA TGC AGA AAT CGA TGC TTIC AAT AAT CAG TGG 135
31 Gln Leu Asp Gly Leu Cys Arg Asn Arg Cys Phe Asn Asn GIn Trp 45

136 TTC CTG ATG TGC CTT CAC TCG GCC AAG CGG GAG GCC GAA CTC GAC 180
46 Phe Leu Met Cys Leu His Ser Ala Lys Arg Glu Ala Glu Leu Asp 60

181 CAT TIC AGA CTC TGG ATC AGA ATC CTG AAC CCG 213
61 His Phe Arg Len Trp Ile Arg 1Ile Leu Asn Pro 71

B2 FEBEBRIRETEREN cDNA FBERAEHENKNEERTS]

Fig.2 Nucleotide sequence and deduced amino acid sequence from the crab E. stnensis

2.5 FFIMEER L B

DIERBRFS R AEREREE &R, TR AWM TR 26 b i 2 BIRN Y
¥R PE cDNA FF A K EHLUFS, a3 8 A3 EF MIH F1 7] 8080 X EF 8 MIH 55 &
EEBFEFIAUEESSHFES . ZFE3H23 MM EHAR . B e ESHEERFES Ed



http://www.cqvip.com

D000 http://iwww.cqvip.com|
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71 MEEMRAR(E 2) . HE RN P EAEERWEANRE R cDNA SR EERT
5| 5 H fith 1 55 20 49 B9 MIHAY [R) V81 F0RE UM B ), 8 33 5 R BUY B B n] LA R B L sh AR Y
R R X BEHES O R BT Y S T WU XA A X I AG MIH A% R R PR AR ARl e )
B HIEEMEE 2R 71.8% 1 70.4% FHUE LB 4 B2 84 5% F1 81.7% . SHBE
G m EE R W OE R R BRI L N IRRE IR MIH 8 B AR N
42 2% —43.6% HHIUTE R 60.6% 67 .6% - 1M iX B & R T 55 FLA %t #F A9 MIH p9[A
PGP FAE UEER R AR, 43 50 A 28.1% F1 55%

MIH-ERISN
MIH-PENJP
MIH-METEN
MIH-CHAFE
MIH-CANPG
MIL-CARMA
MIH-CALSIE
MLH-PROCL
MIH-PENVA
GIH-HOMAM
MOIH2-CANPG
MOIH-LIBEM

CHH-MACLA
CHHA-HOMAM
CHHI-PENJP
CHH-PENVA
CHH-CANPG
CHH-CARMA
MIH-ERISN 47
MiH-PENJP Si
MIH-METEN 51
MIH-CHAFE 51
MIH-CANPG 51
MIH-CARMA 51
MiH-CALS] 51
MIH-PROCI. 51
MIH-PENVA 50
GIH-HOMAM 51
MOIH2-CANPG 51
MOIH-LIBEM 50
CHI-MACLA 50
CHHA-HOMAM 50
CHHI-PENJP 50
CHH-PENVA 49
CHH-CANPG 50
CHH-CARMA 50

E3 & DNA T RAEEIRDT MIH T3 5 KB ZA496 CHH R iR 20080 IF 9l Hoiw
Fig.3  Alignment of partial MIH from E . sinensis with CHH family neuropeplides from other crustaceans
4, MIH-ERISN b % 40 55 8% % MIH: MIH-PENJP A4 H 4% 4 #F A% MIH( Ohira et ol 1997): MIH-MENTEN Y7 JT % 37
AT EFE MIH(Gu et of . 1998) ; MIH-CHAFE A BLEAF#Y MIH: MIH-CANPG g 3% 37 & % 49 MIH: MIH-CARMA Y7358
B K MIH; MIH-CALST 9 38 WK 48 7 8 49 MIH; MIH-PROCL 2 7¢ 1T T 2 #F A9 MIH( Nagasawa et al ,1996) : MIH-PENV A
ARAXEFH MIH; GIH-HOMAM X E M JE #F 19 GIH: MOIH2-CANPG 24 % i@ & i % #Y MOIH2( Wainwnght et ol
1996) : MOIH-LIBEM 4 $0%: % L. emarginata (9 MOIH( Liu et al, 1997): CHH-MACLE 938 #F M. lanchesteri ft§ CHH
(Ju et al , 1998)" ; CHHA-HOMAM %7 35 % & #F ) CHHA(De Kleijn et al. 1995a.b); CHHI-PENJP # 1 7 & diF i
CHHI(Yang et al, 1997); CHH-PENVA R ML XTEF A9 CHH( Sefiani er ul . 1996) : CHH-CANPG 79 i%58 47 i 8 "y CHH
(Chung et al, 1998): CHH-CARMA 2 %M /Z 8 CHH(Kegel et ol . 1989)

1) Ju B, Khoo H W', 1998 Characterization of crustacean hyperglycemic hormone ( CHH) mRNA transcripts and genomic se-

quences in Macrobrachium lanchester: { de Man) . Submitted to the EMBL/GenBank/DDBJ datahase



http://www.cqvip.com

D000 http://iwww.cqvip.com|

436 i jes 5 ] e BE

B3R5, el ERBHNEESE DNA #HEEWEXERFFI S BT84 CHH K
T A 2 B 2 Bk 22 18] 1 (R YR PR AR R b B R B KL B S R BE R R R
L. emarginata #) MOIH R9R FAEITF 5 RIVEME 7+ A 2 39.1% F1 29% ,#HEPED 5 A 49.2%
M50.7% . M5HIT M. lanchasteri .35 WHEE JE I L H A< XS HF LA XS AF 3% 18 58 B %8
VEBER CHH 09[R ¥R ME L BITE 27 .5%—31.9% Z [a] , AL HE 2R 49.29%—59.4% , T 5 £ ¥
B AF GIH B RVEE AP A X 8 5, 7 B R 46.4% F1 62.3% .,

3 itig

R KB LUT S, F 47 RE MR LI AT  aT LR Bl PR BN R
P cDNA B WM EERFYEA M A P 553 CHH ik 4 I 3E FR A m s
BT AR B MR, XN ERER AT UERN S RESR TR =N Z
B EMERAREMNRTHEREREY ., ES5HEAXZSHEF LY MIH S £ :
R 23S, S BT CHH REMHEMH LRI ERR ., L#A & F
TERFEE S B oDNA FEHBEWMEERTFIRTEEEN MIH B, HE 3T TLUE
RGN MIH B R AT 5] 5 X R MIH @7 [m] IR B8 i 70 % , AL L R
AEt 80% ;iS5 H MBS MIH(ELFEREL ST A B EE LR EBRMEKRMIESE) NFE
WHEARE 0%LESA  HUENRE 60% G , X EEU AR H T3 19 MIH & 8K
FHMAESMZREEEXREFEERR. ZFEUNMERINKCE XA ZE
MEZALRESENMNELERAMNRELREZH A —E L LY S (Goodman et al, 1979; Avise et
al ,1983; Tajima, 1983 ; Pamilo et al ,1988; Takahata, 1989), Maddison(1996)#2 5 & U, A K
HEBRFEABEMNS Fx—F  RAEEALTUEER—M" BRI =" . EHIFAMTLYS
FAXS R A (bR AR — B0, —H P RE R R BRI S UM R G X ENEE 3
BT 32 S5 EEXEZAFOERFLRE S R,

ARG B M IX — FE 4 MIH 5 FLAA XS 4R i MIH S04 69 (5] ¥8  F0 A48 {007 L B4R
fiX, RE 28%F155% (& 3). BB E ERRIT 5 L8 FESH 20 7, A 3E & BL AL G X oF
B MIH 5 ¢ RE30 CHH BB & AR, XERPHELEEEN MIH 5 L9455
B MIH Kl A TB TRl — ik, 5 4h, LISk B 2 B R py BB W 57 300 o1 0 1
B CHH M5 cDNA Rugth#E ¥ 3% (5 RACE #1 3'RACE) B9 J7 ¥:15 3| FL44 *t
IFAER AR cDNA, M4 B =il L S &M CHH /9 cDNA 1ERIRE, HLIXH®
cDNA W7 FLAYXTEF A9 MIH 2 BK(Sun, 1994) o [ i3 3 AR ME# 2 X R BT ) MIH 2 & A
B AT PR SR e RN M BUE P RIE ME AR (Lee et al,1995) -

P T B B BR 4 MIH 5 6B B IR A GIH & A2 5 5 Rl IR ME FuAR L, T L 2 Bl
AL BIIRE 458 46.4% F1 62.3% (F 3) , XL BIE E & TH%& MIH 30 & BT
5 5HEEAMEL N MIH B RITEE AR . De Kleijn % (1994) k8, 2 M2 AT 1
GIH Br T EE MBI R LTS, EXRS 58 EE S T H@ o 3R 28351 MIH
5EMWERITHW CIH WEXRBRFS . AT EBEMESH EEFRENHELME. Ars
EME AT E GIH MZSl, &) MIH FIBEXT MR AT R A AEER, XFTEHR M
SCESHIFSE
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B oh R BE Vg PE TR BT XU AR 20 T DNA AT TAE , R A BEH 5 L
R AT ESOTT.

& £ X W

gk RV AR E S, 2001 . AR B B AS 4 R A IR R R AT A 400 ML T OB T IR S TR (320 6) 1627634

Brom B 35T L, 1992, AR B A MR 4h 1R o fig B R I F LI S IR, 23(5) 1533535
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MOLECULAR CLONING AND SEQUENCE ANALYSIS OF cDNA
ENCODING PARTIAL PUTATIVE MOLT-INHIBITING HORMONE FROM
THE CRAB ERIOCHEIR SINENSIS

WANG Zai-Zhao, XIANG Jian-Hai, CUI Zhao-Xia
(Institute of Oceanology , The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Total RNAs were extracted from eyestalks of the crab Eriocheir sinensis. Eyestalk complementary DNAs
were obtained from these total RNAs by reverse transcription. Based on the amino acid sequence of Pej-SG-I\ from Pe-
naeus japonicus , two degenerate primers were designed. Reverse Transcriptase- Polymerase Chain Reaction ( RT-PCR)
was performed by using these eyestalk ¢cDNAs and the degenerate primers. A specific cDNA was cloned under proper re-
action conditions. The specific eDNA was subcloned into pUCm-T veetor for sequencing. The sequencing results demon-
strated that the specific cDNA from the crab E. sinensis consists of 213 base pairs. The alignment of the deduced amino
acid sequence from eyestalk ¢cDNA of the crab E. sinensis with neuropeptides of CHH family from various crustaceans
demonstrates that it has the highest identity and homology with most MIHs from other crustaceans. The highest and the
second highest amino acid identity percentages with MIH from the shrimp Metapenaeus ensis and P . japonicus are 71 .8%
and 70.4% , respectively. It suggests that the deduced amino acid sequence from eyestalk ¢DNA of the crab E . sinensis
is a part of its MIH neuropeptide of E . sinensis.

Key words Eriocheir sinensis , Molt-inhibiting hormone, Complementary DNA cloning, Sequence analysis
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