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5 DAL BRI AL U FE AL BEWUS RNA LT Cloneminer™ S MY SrHY A eDNA SCPE . 28 0, SC I 9
JEHg 4.3 x10° cfu/mL, M 25 R 5. 16 x 107 cfu/mL, PHAE S 2 H 99. 6% i A - Bt 0. 43—3. 2kb Z [f] , -3 4f A -
BN 1532bp. LA SCHE BT, S 41 B 52 0 60 2 1 B B MR (mGnRH N cGrRH-ID) eDNA
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SR 09 8 TN U5 5 (1—22 BrU0ER) \mGnRH ik (23—32 RBEUIERR) = KA 04 (33—35 o2t
Fi2) i 56 A~ G ) GnRH A (36—91 AL ERR ) ; 46 B R cCnRH-TT cDNA JF BB BEAE €2 264 4B IE , 5673
87 AN EUIERR, FU A5 24 /U6 00 88 11 A4 155 Bk (1—24 (i EIERR) cOnRH-TL |-k (25—34 {i BIERR)
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WAL Z T cGnRH-IL 1Y,

KBTI B 22 5 {0 mGnRH e R 76 M e APk ) R 3k

5 8 9R) ¢ A6 0 5 cDNA SCJ%E 5§18 1 R U038 R T R 5 e 5 B IR 20K
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BEURWY b, F O KA Sy g sh . 4
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R0 BFIET Y A pg cDNA SCEMEERND 24
T HGE (ER UL cDNA ST HiRIE . A A5 R H
Cloneminer"™ 3 /2 4 #1277 & 44 2 1 4K 68 i fixi cDNA
SCIE VA SCE M BEA , w [ AJA5 19 o 215 00 1) 7 £68 fi
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f g ) 6 DR DL, T L O 4 I IR 5 15 1 88 i 1 K 2
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1 #R5F*

L1 #Feh B8 i pg SC B 4 L A6 68 iR} 5 o &k
H IR E UL, A H 7E 856.0—1221.4 g, &K 56.0—
78.Tem (1) 6 2 48 05 i (M HE 45 3 B2 ) | fiff i) J5 B4 Al
41,8 T WA ORAT , F T HE S0 Rl U338 50 #T
ok EE A 1221, 4g AKK 78. Tem 19— 2 ME £ 1) 4 fin
HFHESCE, EAAASRHTFHREED,
Trizol reagent I CloneMiner™ c¢DNA < FE#y a3 %) &
W4 [ Invitrogen 2\ w], BT kL 42 B 5 e m0 i i 7 & ok
Omegay™ fify , A A 1 0 7= 43 pr 4R o
1.2 AHi&
1.2.1 cDNAXEMMEESRERN  HUL 62 b
I ZH 2, B B RNA 5 1T 28 10 A% A6 00 430 | K
Kl Total RNA ¥ B Fl i & . M4 CloneMiner™ cD-
NA SCHE #3270 & (0 5 6 Uk W1 15 449 2 A4 68 i g
cDNA U, UK %) 5ug mRNA 7£ biotin-attB2-oligo
dT FI SuperSeript'™ 11 3% #% S g (RT) %45 H T &
5 — 4 s 7R A S A R R v Ak 2 S B R AL Y
Wik attB1 $23k #4258 cDNA 19 5K o 5 il A+
FOKEE DNA K BE BUK/NE A1 cDNA J B 150ng
7245 Al pDONR™ 222 #; & 7E BPClonase™ Jifi 1R &
AL T HEAT BP I 5 fE 2E A7 K36 DL RO RS UL vE IS
&AL =4 B s Ak B ElectroMAX™ DH10B 1) J& 32
A5 I R 5 7 SCPE AN R A S R B KB
Wi gt 5 (60% S. 0. C 1K :40% k) IFIRS) o
B JF WA, -70°C T2
FH 100w L SC P2 TR W 8 i AN [m] B2 %) A ot TR

ME] LB A0 B 28 0% 9% 3k b, V13 SCRE T S R
A AT B PR 24 AT, AR 3B CloneMiner' " {5 B
B L 25 B8, T BsrG 1 BR 1k 40 i Ak, H K
R 5 IEAR Y 2 A& pDONR™ 222 #5241 M13 L5114
(5'-GTAAAACGACGGCCAG-3") f1 M13 F i 5| 4
(5'-CAGGAAACAGCTATGAC-3"), Ll 24 4~ & 41 7%
Bat: %) Jo R S B AR 4™ 3 i A R B 5 e D SC 2 PR o B
R4 AR BER I
1.2.2 7TotEtH# GnRH EE N =EEF ISR

M4 H A 68 il mGnRH F1 cGnRH-1T Fij 4 3L A 5 %)
( Genebank J£ 51243 34 AB026989 F1 AB026990) ,
K Primer Premier 5.0 {4 43 51 % 11 Wi Xt 45 52 o4
Sl (3R 1) o LLAE 8 fi i 2 21 cDNA A, 17
PCR 14, PCR JZ N 5% P45 2y : 94°C i 28 P 3min;
94%C 15s,54C 15s5,72°C 40s,35 MEH ; FJ5 72°C
#EAff 10min, PCR Jz i & & & H: K & F H,0

13. 4L, ExTaq Buffer 2pL, MgCl1.6uL, dNTP
0.4pL, IEMBIH 1ul, 5149 1L, Bz 0. 6ul,
ExTag DNA 5 45 i 0. 08 wL; 24 1K 1% 20pL. PCR
PREPEZ 1. 5% TAE 35 0 5 e L Uk , It 4 3R
Wl BE I 4l Ak IR & 17T, 5 pMID18-T 84K 16°C
Ve B, e AL K FF 1 DHS o I A, 37°C AR K it
B, PR SE BT B IR, S UBURE, T EcoR T A1 Pst 1
it U) % 5 W € AV 5O RE S, DNA B 3l 1y %
(ABI377) BEAT 0 5 o W ¥ 45 5 F BLAST {4 (ht-
tp://www. nchbi. nlm. nih. Gov/BLAST/) 17 ¥ #
B[R] IR 0 A, AR 20 A 45 R H 2 1 4 i BUE R R
F GnRH LK K ; % H Clustal W 2 )7 XJ £ 5 figj 2
i GnRH L e HoAly #128 1) GnRH #E47 2 17 51 L 3K,
JfRH MEGA3. 1 84 LA SR A5 AH i ¥ ( Neighbor-join-
ing ) 14 £ R G HEALAY

®1 PCRYBRASIMEERFT

Tab. 1 PCR primer sequences for cloning gene

CI B 519177 1 51 R 8

Name of primer Forward of primer Sequences of primer

mGnRH-senl Sense 5" GAAGAGAACGCAACTTCTGC 3’
mGnRH-antl Antisense 5" GTTTTATTGAAGGAATGCATGC 3’
mGnRH-sen2 Sense 5" AGTGTCCATCTGACAAGAATG 3’
mGnRH-ant2 Antisense 5" CTTCTATATATTTTTCCGTCCAG 3’
c¢GnRH-senl Sense 5" AAGAGCTCTTCAAGGAACATCC 3’
c¢GnRH-antl Antisense 5" GCTATGTGAAGGAAGAACAGC 3’
cGnRH-sen2 Sense 5" TCCACCTTTAGTGTGATGGTG 3’
¢GnRH-ant2 Antisense 5" TGTCACTTCCTCTTCCTCTGG 3’
B-Actin-sen Sense 5" GGTGGGTATGGGTCAGAAAGA 3’
B-Actin-ant Antisense 5" GATGAGGAAGTGCTGTCG 3’

1.2.3 7L484[ GnRH AR RZESH  FH RT-PCR
() 5 1 , A 00 4 68 g 2 7 VA 2% R TS U 3R M £
R RIH 25 & B T i S sk ARk . 43 i) B HUAE 68
(1 e T N Rl N N R el 1N
JUE O RELAE B B (R UL HERR (DR RS ) |
N5 14 FORTRIZH 25 &8 B 10 6 RNA I [t s &
B cDNA FRE 5 2 51 W) %46 i 2R AT 9738, ] B-actin
TENEZ By (515 W% 1), K mGnRH 5
cGnRH-1I TERR 2405 38 B R i 5 sk 3Rk o

2 7 R

2.1 cDNA XEMHBHESREKN

BTl 5 RNA F6 B 100wl J5 HI 2840 23 010t i
ASURG I 1 5 B A260/A280 = 1.91, %k i K 0. 167g/L,
PRI B RNA 28 1% T REa 8 fee v kR I (J&T 1), 33
B RNA B $2 30057 i 2 38 2000 ORI 2K



216 P/ S O O/ R ¢ 33 %
J, HO B R T 1 x 10 cfu/mL, SCE MR KT S
x 10° ofu, BAPE SR K F 95% ,F- 46 A cDNA J
sss BE R F 55 F 1500bp, K, Fr 440 4 1) A6 6 i fii SC
185 JE o K
P17 8 G o 28 £ 5 RNA H Uk [ 4%
Fig. 1 Total RNA extracted from brain of marbled eel

agarose gel analysis

TEA5 LA — B AEE 8 J5 AL 1 0 gl Bk 20
R BLIR SRR R, FE AL ] SYBR GOLD A% 1R 58 i 4
BRI A5 A8 W B2 25 R R TN S A5 S A e i Tk 2
PJRTF Sng/uL, B5 14 45 7 Bed/ b, ik LG
55 BN 13 EMEES, OFEUTIE cDNA, H 45uL TE
ZE T cDNA PUEE , 206G BE TG, OD 0,240

B2 24 AN FRE ) BsrG 1B i b Al Al 0 P 3%

Fig. 2 The restriction patterns by BsrG I of 24 clones

3

HB 4y v [ TORL ) PCR 4™ 44 25 )

1,83, 3153 210ng #E 4l o TS ¢DNA HI T BP J2 Fig.3  The PCR amplified results of partial clones
A R AR P SR SRR RH & F

. 48 4 IRESFY
4‘3X106 Cfu/mL’)é\%?ing,]6><1()7Cfuo B,@*R%EIE ﬁ HN n -E’Jﬁﬂélﬁ¥ﬁjﬁ$ﬁ'

W 24 A STREBURE, 45 BsrG 1T W4k 5 PCR ¥ 14 )5
ok SR (P 2.3 ) % W, SO IR 4R R W
99.6% , 4 A A Bt 0. 43—3. 2kb Z ], - ¥4 A A Bt
K/ANK 24 1532bp, 4% H& CloneMiner™ ¢DNA Li-
brary Construction Kit ZL3R , — 4> &) i & ¥ ¢cDNA 3¢

W5 M AE 5 i i 41 20 cDNA SCJ% o PCR 758 3] 1
FES PRy 3G B Beow B B PMDIS-T £k, JF #1700
J¥ AR A T 1 8 fi 41 1 R 9 R B I mGnRH (
4) Fl cGnRH-TT (& 5) 1) ¢DNA J¥ 41, J¥ 51 43 B 3
W, 4L 68 il mGnRH R {4 2 (1 T cDNA FF i [ 12 2

1 ATG GCA GAT AAG AGC GCC CTC TTG TGG CTG GG5 CTG GCT GTG GCA CTG GTG TGT CAG GGA 60

Signal peptide (SF)

61 TGC TGT CAG CAC TG: TCG TAC GGC CTG AGA CCC GGG GGC AAG AGA GGA GCA GAT AGC CTA 120

2

1

)

H W 5 L R P G & K R G 4 D 5 L 40

mGnEH
121 CAG GAC ATG CTG CAA GAT ATC ATA GAG GAG CTG CAG AAG CTG GAC ACC TCC AGT TTG CCC 180

41 g b ¥ L g Db T I E E L @ KL Db T § 5§ L P B0

CnRH - associated Peptide (GAP)

181 AGC TGC AAT GAC CTC TCC CCA CAT ATT ACA CTT TOC AGC CTG AAG GAL ATA CTG GCA AAT 240

g 3 Cc W D L s P H I T L. s s L E E I L & N 80
241 CTG GCT GAC AGA GAL ACT GGA CGG AL ALT ATA TAG 276
g1 L 4 D R _E T & E__E N I * 92

E 4 LB mGnRH cDNA 331 FUG R ) 22 3 R 17 371

Fig.4 ¢DNA Sequence and amino acid sequence of mGnRH of marbled eel
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1 ATG GIG LAC ACC GGC AGG CTG GTG CTG ATT TIG GG5 GTG CTG CTG TGT TTG GGG GCG CAG 60

L ¢ v L L ¢ L G A g 20

Signal peptide (SP)

61 CTC TCC CTG TGT CAG CAC TGG TCC CAC GGC TGG TAC CCC GGG GGA 4AG AGG GAG CTG GaC 120

21L 5 L C g H W 5 H G

¥ ¥ P & G K E EL D 40

c¢GnRH

121 TCC CTC ACC ACC GCC GAG GTA TTG GAL GAG ATA AAG CTC TGC GAT GGG GGA GAs TGC AGC 180

41 § L T T & E ¥ L E E

I E L C p G &G E C 5 @0

GnRH - associated Peptide (GAP)

181 TAC TTG AGL CCC CAG CGG Afs AGC CTC TTA Afh A4C ATT CTG CTG GAC GCC CTC GCC CGG 240

61 T L E P QR E 5 L L

EN I L LD 4 L A R8O

241 GAG TTC CAG AGG AAG AGS AAG TGA

81 E _F o R E R K *

264

a5

PR 5  fEEBEE cGnRH cDNA JF 31 R B ) 2 3 /R 91
Fig. 5 ¢DNA Sequence and amino acid sequence of ¢cGnRH of marbled eel

(ORF) U & 276 S Ak, 2 i 91 D2 LR, Hoh g
& 122 i 22 DR A5 5 I B A A= Y1 1
) mGnRH (23—32 i & JER ) . — > = IR LA 07 52
(33—35 L ZHEMR ) 1 56 A2 HEFR Y GnRH AH G ik
(36—91 fZ KR ) . AL68HH cCnRH-IT F{ij {48 1 i
cDNA JF i e S HE AL % 264 > A, 2 i 87 > 2 ik
W2, H P A dE 1—24 (37 f) 24 S EE IR 1 28 11 5T i A
9 CHA TG PR cGnRH-IT(25—34 {3 % &
R ) > =R 5 (34—36 (L Z AR ) Al 50
BAEMR ) GnRH MK (37—87 L B ) o
2.3 748%[ GnRH X [F# ER 4 55 #7 5 L &
Blast 25 5 2 W], £ 68 5 cGnRH-11 3£ X ) ¢cDNA
F 9 5 HoA A= Wy A B i TR . dn S H A 68
(A. japonica) WIFRIPE Sy 98% , 5 i H 11 fi: Core-
gonus clupeaformis )AL R 78% , 545 H JE %
B 4Bt Oreochromis niloticus F 2585 Morone saxatil-
is (AR BLPE 4> 9 T7% 1 13% ; 5 i B o 6T
Paralichthys olivaceus Fl & Bk 5. il Verasper moseri 1]
A4 3R 77 % F1 75% 5 5 68 7% B B 5 a8 Danio
rerio F1 4 i Carassius auratus B A8 RLYE N 67% Fi
63% ., tEHEHH mGnRH cDNA 5 H A 68 i A. japonica
() mGnRH ¢DNA [a]J5PEAL A , 2 [A] 9 AH AL 1 32
1 98% ., GnRH Hij A8 1128 5L 1R 17 1) SR 3 03 M 25
R AR AR GoRH A 3 K73, b mGn-

RH Fl sbGnRH HH— K (T ZEA/) , cGnRH-II Al
sGnRH &£ H R N —2 (11, M), 73 H, mGnRH
AU, T g 5 45 /D B IR A5 2 17 sbGnRH AF
TETor R B E e b, BT B2 Fh 2
Stk XA A GoRH Ry — 28, Ui B IT4E
SrF A M e FRAE L B A AR, T cGnRH-II
JE—RAE UL LR SF Y GnRH ZE R 7776 T £ Ff
HHES W) b s sGnRH W % 3 7 7 T 2 Fh 1 25 v,
sGnRH 5 ¢GnRH-II JE R A — i, R M 5% 1 2%
ARVR IS, Ui W] sGnRH J2& i 28 i Ab i 5 s 1= i BB 1]
R AR ORSF Y J5L b GRH 28 8Y B 75 fili b A= )
T B, AT RE R T AR B R TS L. LA cGnRH-
IT Sy 5], AVR 5 B 1 £0 25 68 08 5 1) A4 68 6 Rl H A 68 fig
IR — /Ny 3, B S R AR A I B 5P
H BIE H B HER A — KL (E6),
2.4 7T£884H GnRH EFEKAHRFRIE

1 15 B 2 1 R U8 2R R TSI 2R 1 20 84 A A fE
TR £ [R] AT WY 0 22 000 o AE TR b R RS LA
T ER R PR O JE L RRNE L E B LB IL Y P R
(BPEE AEH) JEWI % 14 FhdA b, mGnRH 72 5%
AR T4 Tl 2 20 A7 1 %) L E L AL PR A s v 1%
A 2235 DL R fa (4 UL PRI D5 o B 3K 5 T eGn-
RH-TT AN AE e £0 0 B £00 149 17 A L o i L5 10 55 M B b
ARIK(ET)
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i': Atlantic croaker cGnRH \
26 Red drum cGnRH
13 _|: Striped seabass c¢GnRH
90 European seabass cGnRH
43 Gilthead seabream cGrRH -11
Cobia ¢GnRH
28 13 Barfin flounder c¢GnRH
21 _|: Nile tilapia ¢GnRH > il
- 94 Cichlid cGnRH
Flathead mullet c¢GnRH
%0 Whitefish ¢GnRH
56 Japaneseeel c¢GnRH -11
100 100 Marbledeel ¢GnRH-11 *
Arowana c¢GnRH /
Goldfish ¢GnRH
100 Goldfish sGnRH \
Zebrafish sGnRH
Arowana sGnRH
%8 99 Whitefish s 7nRH
37 83 _|: Sockeye salmon sGnRH-2
Sockeye salmon sGnRH- 1
99 Barfin flounder sGnRH
97 — Nile tilapia sGnRH I
96 L Cichlid sGnRH
33 European seabass sGnRH
84 Atlantic croaker sGnRH
60 { Red drum sGnRH
20 Gilthead seabream sGnRH
12 _I: Flathead mullet sGnRH
1 Cobia sGnRH /
100 Japanese eel mGnRH \
98 Marbled eel mGnRH *
Whitefish sbGnRH
Gilthead seabream sbGnRH
% 100 Nile tilapia sbGnRH
T35 60 Cichlid sbGnRH
Flathead mullet sbGnRH > I
70 470: Cobia sbGnRH
Barfin flounder sbGnRH
7 &l: Atlantic croaker sbGnRH
Red drum sbGnRH
60 Striped seabass sbGnRH j
W: European seabass sbGnRH
F 6 I GnRH BRI 51 7 G it AL

Fig. 6 The phylogenetic tree based on sequences of GRRH amino acid
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FpMB IIR P IIY L II § K I ¢ M O [ B

iR

climRH-1T
Faciin
Female
FR MB HE P HY I H 5 K I L A T F B
mCnlitH — . — — M i T — — —

Malc

PEL7 i e R 98 R R TR % 7 A 5 g e e £ v O [R) 2 8 1 B R 5k
Fig. 7 The level of translated expressions of GnRH in different tissues in female and male marbled eel
FB ST A% s MB Ay o /i s HB S J5 1% 5 P oA 3 44 HY S Fe iR oA HFINE s H D0 U 5 S S IR 5 KO B IUE 5 T o /g 5 G R Bl s M JJLIAL 5 O g B
ST R F BRI 5B BT X IR
FB, forebrain ; MB , midbrain ; HB , hindbrain ; P, pituitary ; H , hypothalamus ; L, liver; H , heart; S, spleen ; K, kidney ; I, intestine ; G , gill ;

M, muscle; O, ovary; T, testis; F, fat; B, blank

K 4> F iR AR M HE cDNA SCEE AR A
L DR R R R ) B 2R A 0 2 0 5T T AR PN 4 e 1Y
FHARFEZ—., M 1976 4 Hofstetter i, Tl i f4 & T
S5 —A> cDNA SCPE LR, A4 3E cDNA SCE Y AR 7
BB RS 5EE . HATPriE Y cDNA 4 K SO
(¥ #y 2 — fe 4% B8 2 [ Clontech 23 ] f¥) SMART™ cD-
NA Library Construction Kit J5 3% 8{ GeneRacer ix 5
& (Invitrogen, USA ) fifi A 1i B #F /7. 2003 4£, In-
vitrogen 7\ & i H () Cloneminer'™ 3¢ 78 # 53 7 3
&1 Gateway A, flify g cDNA UM R 5.
e A8, T L B T DD A% 422 1 cDNA e R iR AR
HH AT A F2 B0 A 5 — A0 R % 7 1 i
FAAPEATIENE , Sl T cDNA fiY BRI 79 B Ak
fli b ) cDNA SCPE i o g AR M BEAE , P 2 4
ARBER, 2KEEMNEIETEL, B _MIR 2
BRI SCPE 2 Gateway AT Sk, H— 1 5o B 5
A CloneMiner™ 3C P fiE 5 P ok #% 1k 31 2 Fh % 3
FIRE ST RGEH , N e AR T S (05 1

A 105 g Jgg, T o v 0 M 2 FETROK P AR KR
7 MRS i 2 DR T O A T ER R TS
P ik B B T 0 A T A 68 e AR TR
HARIEZ, B2 s 0 [K Gy sy, H

EE MR LT BT RLA R A B 5 WA R IR AN
TWRE L AL, I R Ak 65 i b 25 A R N A I E T, N AY
A I 1 68 i % 5 A, T EL o] Sk A6 8 f T2
PEAE F 30 AR . A 3K 56 R H Invitrogen /A H] 1)
Cloneminer' " SC 4 #4 {4 577 &5 44 7 1 4F 68 55 i cDNA
SCHE . BT AR SCPE g KW, SCE R TH E N 4.3 X
106pfu/mL,,'é\7§~§ﬂ~7 5.16 x 107pfu,ﬁﬁﬂ$ 99.6% ,
AR B 0.43—3.2kb Z ], F- ¥4l A R BE R/ A
1532bp, 1t B 7 21 3C 2 114 o 1 AR i o AR F 5238 DL 3
JE SRS, I AR B H A 8 i 5 )i 48 65 GnRH S
KUY 91 15 1 00 R S5 1k 51 0, v B A5 1) PR 4L 68
GnRH B:[K 1) cDNA J¥ 41|, i — B UE S8 T b g SC 1%
cDNA [ Ji #2550 A B . 7S SCTE 9 # AR AL AT LA
P4 T [ Gt B sl W A 8 i Y 52 B R R IR T
H R4 5 A i i A= K & AR BE A28 N A3 A A
L R AR 5T 35 T SE A

I P R U8 R O 3R R fR T I 43 A T o 25
Sy T, B 5 A AR S5 00 20 ) R S A2
A5 A5 I R T B 1) 7= 2 5 R R, R 2 R A B
WA BEA NI EEHSI P E LR
JER) GnRH /A 16 F, AR FH 25 A GnRH fR5F
PR R, Hod 1—4 6.9 10 13 24 3 iR 5% 36 A X A 5F
i 5.7 .8 {7 G MR AR I A kg " . White
i GnRH 1) 9] [ #2 ,# GnRH 432 [ #8411 &R I



220 7K H o

7]

33 %

¥

=R Hop T8 GnRH J2 Ff s 53 9 GnRH, 4
mGnRH ( mammalian GnRH ) . sbGnRH ( seabream
GnRH) %F; 1 % GnRH 3= % 43 A5 76 i , th B o g
Al GnRH, & — M7 K0 i A b A % 57 19 cGnRH-
II ( chicken GnRH-II) ; T % GnRH 3= % 43 1f 1 i A4
ZRHT AN AE R oy bl 2 4 UE SE % sGnRH ('salmon
GnRH) "' FATHI B HE AL 2347 B, A TR
Y GnRH 432 = KK, 5642 3 HF T White (190
Mo HEAEA AT I FR B, b 8 fig 5 1A 68 fig g 3y 2R Sk
S (= 0 = el AN SIASIN AN
HERb— KR, 58P H R, W] 1768
Hek 5692 H 802 B &8 H BE H % m %56l
BRI C R, X TR M e iy K
WA o
— a2 il 2z /0 m) DL 2 Ff GnRH 5 6
AT LAFE A 3 Bl GuRH B (1 i v A] 7 A 2
K ) GnRH ( mGnRH Al cGnRH-11) "2 | A5
vEREARAS T A 68 B 2 Fh S ALAY GoRH, FYCUE 5E 68
5 )& 10 5 A7 /E mGoRH Al cGnRH-IT B 5 {1 Gn-
H, LR X, mGnRH 1 1% 68 i vp 19 21
LU ATz, M cGnRH-TT HAE K i 4% DX R iR 4
BRI X S51E A8 6 0T 5E 45 A s
sbGnRH FEAA ECANAR 4 Haplochromis. burtoni 11 KK
ORI REL IR A AR R A A, T eGn-
RH-II RAERS 55 K A7 #6357 5 cGnRH-1 AE 45
. Carassius. auratus WG 55 90 5 v F 53 A 55 05T
gAML . AT GnRH [ BT RETF 5T, LLAE 1Y
i 18 F2 TN R K X R i GnRH A 5Y & £, T %
PERREE AN R P i) GnRH iF 584 /0 . mGnRH 3
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CONSTRUCTION OF BRAIN ¢cDNA LIBRARIES AND MOLECULAR CLONING AND
EXPRESSION ANALYSIS OF GNRH GENE IN MARBLED EEL (ANGUILLA MARMORATA)

HUANG Hai'? ,ZHANG Yong',LIU Xiao-Chun', YIN Shao-Wu’, YANG Li-Ping',
ZHU Pei', QI Xing-Zhu® and LIN Hao-Ran'?

(1. State Key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and Guangdong Provincial Key Laboratory for Aquatic
Economic Animals,Sun Yat-Sen University , Guangzhou 510275 ;2. Key Laboratory of Tropical Biology Resources,Ministry of Education ,
College of Ocean ,Hainan University , Haikou 570228)

Abstract; Marbled eel (Anguilla marmorata) is the secondary protected animal in China. In order to save the genetic in-
formation of this rarity and clone the function genes on growth, development and reproduction,a ¢DNA library was con-
structed by Cloneminer™ kit from brain of marbled eel. The titer of the amplified ¢cDNA library was 4.3 x 10° ¢fu/mL, the
total of recombinants was 5. 16 x 10" ¢fu, and the percentage of recombinant efficiency was about 99. 6% ,the exogenous in-
serts of the recombinants was from 0. 43kb to 3. 2kb and the average size was 1532 bp. These results showed that cDNA li-
brary had excellent quality. Two types of GnRH ( mGnRH and ¢GnRH-IT) ¢cDNA sequences were isolated from ¢cDNA library
by PCR. Sequence analysis showed that mGnRH ¢DNA contained an open reading frame ( ORF) of 276 bp and encoded 91
amino acid residues,which consisting of a 22-amino acid signal peptide precursor (1—22 amino acid residues) ,mGnRH
decapeptide (23—32 amino acid residues) ,3-amino acid signal processing site (33—35 amino acid residues) ,and a 56-
amino acid GnRH-associated peptide (36—91 amino acid residues). cGnRH-II ¢DNA open reading frame ( ORF) con-
tained 264 bases encoded 87 amino acid residues, which consisting of a 24-amino acid signal peptide precursor (1—24
amino acid residues) ,cGnRH-II decapeptide (25—34 amino acid residues) ,3-amino acid signal processing site (34—36
amino acid residues) ,and a 50-amino acid GnRH-associated peptide (37—87 amino acid residues). The homology analy-
sis showed that the percentage of mGnRH and ¢GnRH-II precursor sequence identity with Japanese eel Anguilla japonica is
98% ,with fishes of Salmoniformes , Perciformes and Pleuronectiformes is 73% —78% . However, it was relative low with fi-
shes of Cypriniformes (63% —67% ). Phylogenetic tree analysis ranked the fish GnRH as three distinct groups, mGnRH
and sbGnRH group ,cGnRH-11 group and sGnRH group ,respectively. Expression analysis by RT-PCR showed that ¢cGnRH-11
and mGnRH gene expression had no obvious differences between female and male marbled eel individuals, but mGnRH
gene could be expressed in more tissues than ¢cGnRH-II. mGnRH were detected in forebrain , midbrain , hindbrain, pituitary ,
hypothalamus, liver, heart, spleen, kidney, intestine , gill , ovary and testis, while expression of ¢GnRH-II was mainly limited
to forebrain, midbrain , hindbrain ,ovary and testis. The present work provided evidence of two GnRH in Marbled eel repro-

ductive system and suggested an important role of mGnRH in reproduction.

Key words: Marbled eel (Anguilla marmorata) ;cDNA library ; GnRH ; Cloning ; Gene expression





