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#(GH) gt k80U B A%, IGRs A4
ORI G4 T 0 B, AR PR T-oeal ™ 3
H <88 9  Anguilla. japonica) ™!, SERL Fi & T
B SR, BB NTIR S Rk
B, IGF- 1 (8% 8 5 15 H 5 f 20 id £E 08 A
2%, kAR £h B 8w IGE- [ M0 4 JiT B IGF- 1
mRNA %5, FEBEW T mRNA § 885",
BT TER] IGE- 1, i #8¢ Oncorhynchus mykiss ) 55 A
PEAFES, MEBFEERN Na* W EEER
B 120, g5 IGE- | AT Ay R T P s ( Oncorhynchus
Fisuteh) BOME Na* | K * -ATPase 1% 14:75 5|15 1,
Sakamoto 25 R B, 7E 2 I KR T I A9E T i
Fioh, P IGF- I mRNA K F#,1 A~ BEW
#2488 IGF- | mRNA AF |- F. TEWEA 304,
IGF- [ s fud% a.b flc B3 fhF 8 ENRIETEE
HREEAZSHENRBKX, FBEENETH
PR E B A, 7E A 2R INBE T 4B (Danio
rerio ) ! 1085 ( Perca Sfluviatilis) Bl WAL 0
b BIFPEAEY, Hh IGF- T a WL IGF-1 b 7E E PR X fi
% 27an, (B EHREMR G XFIEE IGF-Tb &
A A HRE

AR E B 5P T IEE X e
FCIR A M B, BFFTE 4] IGF- 1 b E[E cDNA
FER S5, N4r FAK ST IGF- T b #EH Y 3 fp
B Z e A LR 0 X RE— VIR, i
B e R R F R A KR

O ¥ SRS

1.1 s

REFEAFEBRR(DTHHEES, R
S ON) BEFF AR TRIFES S SM) H
AL EERR S A BRI ERA BY ¢ x§E
% & AR (RS HB) fEZ Mg A LB AT
A, HUELR, KB DEPC KIEEE , M i
FE) 10 AR OHERHFHE 7t M/V) RNAstore
Wb, ks -80 TRES.
1.2 #H%R

RNAstore {£ 7% B JLnt KR AEARIEAH
PR 2 7], Trizol i 7| W B Invitrogen 74 7],
PrimeScript™ RT-PCR Kit,pMD19™-T Vector }
3’-Full RACE Core Set Ver. 2.0 &7 & By Takara
oy AR AL, BERE Il W i TS H 2 A] 9 Bio Spin Gel
Extraction Kit il &, X-gal IPTG B X FHE N

E¥EM TR AR ;3198 Y DNA 7
i B4 TEY TRAR M.
1.3 IGF-1 /Y cds FR¥| 55

A RNA 18 BT 38 5 RNA #1HUA &
Trizol PLHI B0 HEEHTT, RMGE -80 TREE
Mo 4L GenBank (¢ B & & I 5 ( EU272149)
IGE- 1 cds F¢ %), 1 Fj Primer Primier 5. 0 X {4-7F
FFHE D) BEAE (open reading frame, ORF) [X3# i 1t
—%t 5|4 (55 1) ; i B PrimeScript™ RT reagent
Kit 3850 &0 % 3 A i cDNA 88, R R R
Z Rl &5, PCR RNA#F:94 T 3 min;
30 MEK 94 T 305,52 T 305,72 T 355,772
C 10 min, KWW 1. 2% 37 f5 B8 s UK,
Biospin Gel Extraction Kit [} B gy b Bt; £ 18
pMD19-T $4k, 4 T 7%, #% 1k DH5a B2 &M
B, BB A S A X-gal &Y. IPTG 3 B
AFTER (1% Amp™ ) ¥ B 8 77 £ F 4R, ]
FIE ST T v, Pk o B —B 7%, LB (1%
Amp* ) B &I FR R 37 T 250 o/ min 7 K
PCR % 5F ; FA M TLfE X T AT B & T AR
RIF] Vector NTI 8. 0. BioEdit 7.0, MEGA 4. 0.
DNAman A4 Y3k #EfT03 17
1.4 IGF-I ®F 3RACE-PCR

{ti ;] 3'-Full RACE Core Set Ver. 2. 0 i /&
HEATEREEY 1 cDNA3' K (3'RACE) , fi A RE
MiRfE T kMR, RIBCLIRMB K IGF-
I & cds 3, 57 B Primer Primier 5. 0 3K {4Fi%
A ERR RS #(GSPL,GSP2) , 413 51k
7 SRAL ) M 5 | S A 5 | P T B PCR,
P18 3'RACE cDNA F—4%1£78 3'RACE %%
BB Y K GSP 3|45 Rk 1, gl
YT, A /T WERNF HNFSERSC
£4K79 1 IGF- [ 2 cods J57 31 PF AR 18 IGF- 1
HEH 3 cDNA 4% .
1.5 ZEPREHTL

WHES R H R E SRR 5, F A
R ¥F {8 SignalP 3.0 Serverhttp;//www. cbs. dtu.
dk/services/ SignalP/7E £& Tl il V] BB #9155 ik R A5
SR BIG RN B . A EER— RN RS
#] 7% PredictProtein ; http,//www. predictprotein.
org/ W5 _FHAELL ST, AT RERY o BETE.B 7
B WREETULESFHIIEESEN >, 1T
http;//swissmodel. expasy. org/ M I 3k 7 [/ 5 &
W20 T B A = Rk .
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*1 BF.FEFREALTFRIGF-1 BE PCR 5[HFTENESRFHIN
Tab.1 Primer sequences, PCR size and annealing temperatures of IGF- 1 gene in

Oreochromis niloticus , Sarotherodon melanotheron and their hybrid

SlHE K 318FER iBARE =4

primer sequence T.(T) product

cds 3|4 IGE-1F 5'-ATGTCTAGCGCTTTTTTCIT-3' 51.9 542 bp
IGF-TR 5'-CTACATTCTGTAATTCCTGCC-3’ 52.0
ON- GSPL* 5'-CTCACCCTCACTCCGACGGCAACS’ 64.7
ON- GSP2* 5"-ATGCCAAGAGCACCCAAGGTTAGTAG-3' 61.4
3'RACE 3% SM-GSP1 5'-CCTCACCCTGACTCCCACAGCAACS! 63.9
SM-GSF2 5'-CCAAGAGCACCCAAGGTTAGTAGCAGAG-3’ bd. 1
Cuter Primer 5'-TACCGTCGTTCCACTAGTGATTT-3’ 63.0
Inner Primer 5'-COCCCATCCTCCACTACTCGATTTCACTATAGG-3' 63.0

= BEMRZIEHAIMME 3'RACE GSP 5|47,

Notes: = Indicates the GSP primers for 3’RACE belonging to ON and HB.

1.6 FERFIGINERGEERIHEE

FE T Fr A8 30 1Y cDNA J3 %) F] NCBI [ 3
(http ://www. nchbi. nlm. nih. gov/blast) §Y Blastn
Fol AT W B9 18 2 7T B R BEAE { open
reading frame , ORF) & 288 1T ¥ £ B8 i B 4
DNAman 6. 0 SERL; SAERR B 4% A Clustal X
2.0 A AT RS RS (F P A
EIGE-1 S A &R 7 5 H ik FIE A
IGF-1b BEH A ERTFFIAITEZE L E,
MEGA 4 IR RSB T B F LIS
1 ( Neighbor-foining , NJ # ) (1 8 R AR, AT
Bootstrap F=E4T 1 000 ¥R FEM .

2 HgR

2,1 IGF- I X[ cDNA FJ4
AR 3 MERB T JEA NS
RNA R &3 /5, #47 PCR ¥ 3, BB K F 4N
SS0bp B —H B (E 1) ,EWHAFBXN—
o AKREMFEFFERTE. 3 RKENE
B, I P i5 , 4 BLAST 2088 52 2 IGF- 1 £
H cds STEFH, 3 MEFBPEMM IGE-1 &
A cds A E K 549 bp ([ 2-2) , BT MR
ZEREE TR FS 100% —3; [ B2 M4
ML, R R ERE S HER A,
{ERIHEY S 3/ cDNA R F LTI H & B
BE FEE R3St IGE- T 26 3/ il
X (UTR) , JF3 4 B 43 825 527 bp., 526 bp &
530 bp , FE3 FPRHEAEE JEMA 3'UTR BB
BHEAE—-TRTH mRNA I B fF 5 F 5
AATAAA F 9 ~ 12 IREEY polyA FE (& 2-

b);AEFMEFMEL, 38584 IGF-1b
cDNA JFFI LBl 2Z 5 M7 M dEE, FRE
450k 0. 46% F1 0. 65% .

M {Hl ] SM L HE:

2 060 ap
1003 »p
T2d ap
800 op
200 op

100 op

Bl BF.EFRLALTFRIGF-1 DNA F =Y

M; DL-2 O0DDNA 43 7-BFric; ON. BF; SM; §EE,; HB,

=L Lo

Fig.1 Agarose gel electrophoresis of PCR products
of IGF-1 cDNA in Oreochromis niloticus ,

Sarotherodon melanotheron and their hybrid
M; DL-2 000 DNA Marker; N: (. niloticus; 8.S. melanotheron ;
HB: 0. niloticus X 5. melanotheron.

2.2 REBFIISH

Bl DNAman 6.0 344 S R EERFF 5 £
HA,IGF- b £ cds [X iy 182 MREMMNS, 5
BB ( Acanthopagrus schlegelii 4104007) 145
( Perca  flavescens 33089962 ), Ji H A4 ¥ &
( Epinephelus lanceolatus 167077135 #0148 F #F
( Paralichthys olivaceus 3483058 ) IGF-1 b H: X H.
B(E3) . FEERP P RHEGEAIGE- 1
S AR IG5 TR A5 IR AR E
BRI, 155 & 44 D EBRFE F:(amino acid
residues,aa) , REAIKH 68 - aa ¢H (B [X 29aa,



492 x = ¥ R

4%

Jip et age el T To UL ez 1gz <al 13 1EE gal fc U &ag 2g 2 L5l B

e

Wi P12 FF e RISV 4N
3

T EICRELZ] 6 23T AT O 123 Sk (2 e kel Mo v o lgadd cxge 100

EE2

P T v A MU S v S
MMM MMM MM¥MMHYNMaDM
PREEN

M
[ 2 i ) 00 ) 60 QR0 g0 R Ba g2

e wgIgcam 18

1o et 2 ET 1T € 1L ELVYET LR
ACIEL 387 @3 OFA 267 TH 131 NC X £2 003 ICE 3B I SEC I aX Ara gl 24D

=5

£ 6z 7F 33k 16y F & 43

S LATE T W Y O SRR 1 135 I 232 £20 T EAGIgCa2 e (N gy 0D

2

Ei3e rnc:iiasi: LGRLE
El.E}ﬁT

ﬁ@%

=52

TOMPR&PXVESKMANKCTIERGE
m— —
E EREOX! SAZ0TE (7 3 3 35 £ 3TAIE 3T g 221 IOk o, A o 3y e 490

T»yr < FDECES 3 E 2P
T GRS 9EE FINCEDLARSELEATIOY £ CRA AEA AE I £ R L2EMI RO 5)

£z EEE

EIEENE U S A S T S A T A

e—
i

N maapa S5

R (al

O 23 420 B30 870 153 40445 20> c_uaic‘tzgzzg,agagmgagt e
4 .o Py

O soonamiy s C[gi"EidEgﬂC!Clﬂ!in&iuﬁ” & l3,:1.ﬁ i
SH

ry iﬁﬂ[;ln.lf‘{ﬂ]ﬂ! tcm,.ﬁag: ERRLEE ng(rﬂa@ggtgrg‘sa\gg
B e

4 ror gt 20 baa a3t b1 £k Gl 10 03 Cic e gt oed B 19 32 Ml 70
LY
o 'rm_a, ‘ai[g[ﬁi(agmlﬁlﬂlg[?ﬁ age =cgaamgaglra11=1 E&I

O g diglz g et mg g i s g rpacg Rl ez g 00
s .

Bk Ck-igl:l)!ﬁ ey e a3 Flgsr ljmc 3 13 Il.m:guﬁs: ol '1"]
O groga czcrentalescrh e g ol L oy el v e et 120
54 F D

o aﬂﬂtanaigrm ,Em 3 igslli ?[Uﬂlgsl k6l 43R aE '.I'Tf-
115 S e e e .88 ]I]"]

(b

B2 BRE.FET . #TERIGF-T £E cDNA FHEEMEE
() IGF- [ b A RIERELESHNEERFF; (b)IGF- [b 3 RmBEFA .,
(atg) HREBRERT; () FREILERT; (M M) FoRE BRI, (O) FREMETFR; Lafd + BERBT8RrRET
FEREER . EFESMEENEER, (QFEF D AAEBBRAGL, () FArHEEEERZRERES: ( Y YEF MEEL

R (O poly A MRES

Fig.2 cDNA seqoences encoding the IGF- I gene in Oreochromis niloticus

Sarotherodon melanotheron and their hybrid
(a) The open reading frame and deduced amino acid sequences of IGF- [ ; (b) The 3 -untranslated regions of IGR- 1.
(atg} indicated initial codon; ( % ) mark stop condon; (M_ M) indicates transmenbrane segments coding from 19 to 36; mature peptides are

boned wite { ) the variety bace apd amimeo acy Detween SM znd BB and ON are bolded and shaded with colors;

(=3 indicates

phosphorylation sites; ( —<«) position and sequence of insulin family signature is indicated between the arrows; ( Y ) indicates a N-

phveosvlation site; 4 polyadenslaton sipnal are boxed with {71

C[X 10aa, AKX 2laa, DX 8aa) i BRFf1 A X
&AM IGF- [ BE LR 6 -k @i,
E k41 70aa,
2.3 IGF-Ib EFAZ L&A

IGF- | BE—H MR ERFN,3
TR ER T AN AR IES 115 4
aa R RAXERNEOES ., ERBAK R RY
HE—A NS SRk s (ST .

[RK]( & 3-a), Hi PHDhtm 7345 % 7] 40, IGF-
[ EEAE 18 4 aa 4 B B BRI I &4

(19Met-The36) ; Hi T B EF b= 5 B HAR TR

"R REE 3, o BRES
17.03% ,B T8 &5 13. 74% ,v 3 (5 69. 23% , A5
STEEAR 3 MR EAT A IGE- [ b EAM

e W SHEE i



LRI, 4 JEPBIES BB IRS R HA A FAURS RAEA K (IGF- 1b)

4 14 FH 37 cDNA FKIFFMER FFFI A7 493
[ =SB 44][ BE ][ E a3 LS
N NS A F P e S R oL T B SHT L= T T EV LT TRT AT AT T oS B S T L AR Vo GERGT TR EPTS EP= LR RER-TVDACOT G20 R 100
4 PRSP (a 1]
A.schlegelfib ... - 8- B o9
P.flavescens b ... .. L3, B O X
B danceolotus b, ... .S .3, B o
P.oliracens b T T L L5 A AT
L ) < T .5 LB m
i 104 [ 0F 17[ EX q82]
H.\ ,‘I"{'EPE‘ETT?EIEES':'ESEPJ-IT[I}[F’F}.P}TJSEE‘,——F}.'EI}TEFRTFL@?‘:IFZTE[{DRPSP'SEE—SS]’EEE'HQ]‘EB%SESGEIF:'R’DE—Z
M - T . T T T T T S e e 182
A schlegelribh ... & 3 A ... A co G TERHEVD Ll p I T
P flavescens b oL & 3 A R 12171 A SR A IR - S R PRI |
Hdanceodatuws b A LS A LA R I £ | v R = RN /A DR - J PR -
P.oolivacensh ... AL S A8 .. A oW TERHEY L L e L WL PP ¥ PRI |-
P fluviatifish.... & . 3. 44 . & CTABHEVD L. 2 oo WL B RN P -]

A3 RF FEFRRTENIGF-1b ANGRERFT SRR HE6,
ZBEEA. 8T AR IGF- 1 b EERFEELE
3 MEHAE I IOF- 1 b £HEXF S ~44) , RBAL B K (45 ~73) (C K (74 ~83) A K (84 ~104) R D (105 ~112),

E k(113 ~182) , » 3m iR B P DR R

Fig.3 The structure of the IGF- I b precorsor with the predicted amino acid residvues (aa) encoded by
the ¢cDNA of Orecchromis niloticus , Sarotherodon melanotheron and their hybrid
The signal peptide(1 - 44 ) , mature peptide which including B domain(45 - 73), C domain{(74 - 83), A domain(84 - 104) and D
domain(105 - 112) and E domain ( 113 - 182) were identified in sequence alignments of A schisgelii (4104007) , P. flavescens
{33089962) , E. lanceolatus( 167077135) and P. olivaceus( 3483058 ) , Perca fluiasilis( 37936473 ).

#2 LBWFIEAEIGF-1b BERBRU—ZFFE TR ML AFGRE R %
Tab.2 Homology comparison of mature peptide of tilapia IGF- I b with P. olivaceus,

P. fluviatilis, H. sapiens , and Gallus gallus

B [X (29aa) C[X (10aa) A K (21aa) D [X (8aa) £1t (68aa)
B dom. C dom. A dom. D dom. total
15 7 FF P. olivaceus 28%(96.6*) 9(90) 20(95.3) 4(30) 61(89.8)
BN AE P. flusiatilis 27(93.2) 9(90) 20(95.3) 4(50) 60(89)
A H. sapiens 27(93.2) 3(40) 18(B5.8) 3(37.5) 52(77.2)
T8 G gallus 26(89.7) 3(40) 19(90.6) 3(37.3) 51(75.8)

I« B BERBEY; « = {ENRERTAREEMRBREELEFTENT L,

Notes; = Indicates the amino acid residues number; %+ indicates the homologous ratio in each conserved region.

2.4 IGF-1b REMEEHNERER TH
DR Clustal 2.0 3R44F%y 3 MEEA T MR
IGF- I b 2 H 58 B B JE 1 ( Oreochromis niloticus
niloticus ABY88872 ), B 2 w ¥ dE @
( Oreochromis mossambicus AAC17494) ,1H B ¥ 3F
1 ( Oreochromis urolepis hornorum ABN13422) |
4 1 ( Perca flavescens 33089962 ) , Jv jH & B @
( Epinephelus lanceolatus 167077135 ) . o[ @ ( Perea
fluiatilis 37936473 )., % F 8 ( Paralichthys
olivaceus 3483058) | 38 { Gallus gallus 211951) | &
R ( Oryetolagus cumieulus 126722801 ) , A ( Home

sapiens 183109 ) | K ( Canis familiaris 73977757 )
WA B, ( Rottus norvegicus 92423 ) K /3% Bl ( Mus
musenius 163659892 ) IGF-1 EH T E E 3
(B 4), A28 3 fh %9k IGF- [ b B Ak
5RP FRE R EP I EEeME, B
TIHF B AAE IGF- 1 &R, BIF &% IGF-1b
HETE C X5 82 iy 83 fi i)t K P 7R 5
BFAK B.C. A Il D X 5 H EYR BRI FEELE N
75.8% ~100% (X 2); BEGEEFH(E 5,NJ
tree) R BN, AR AESIW LR — X, A2k
AT A —%, BIal#E— ST —E.



494 x = ¥ R 34 4%

2R AR 1

oy 1
HB 1
o nffotices 1
0 . horanrun %
[\ missamhfons 1 -
F. flarescens -
I Ianceclatus L -
F. ol ivacers -
P Muevialilis L -
H. sapiens 1 a3z
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CONSENSUS 1
0% EE
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L i fiernceron EE
[ missamhfons ah
£ Flavescens a6
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P Huvialilis o6
I sapiens 60
L. familiaris Bl
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K. norvegicus 60
¥. moscelos ]
fr. zallus 60
CONSENSUS 61
114
] 114
L afiotices 114
(L u. Rornorun 114
Sy 114
(L possamhicus 114
P flavescens Hjll
B lanceclatps T
F. elivsceus 114
£ flwyiatifis 120
fi. sapicns
L. fami liaris 120
0. conficulus 14
K. narvegicus 120
X. woscelos 124
. zall s %g?
CRNSENSUS
17
B 170
L nifoticys 170
[L i forachren 170
S . 170
[ mossamhices 170
I flarescens 174
g. a?c eolates oy
. ol Irscoy
P f‘iutjﬁl’.l‘ff.‘i‘ 174
H sapiens _ 11H)
. Fanfidiaris 151
L canfcirins 135
. 10Tvegicus 151
N muscelos 151
L. gallps
CENSERSDS 141

H4 HEF.FF.AARKKIGF-1DNARSHNEERFIEEEWHASEILRER

Fig.4 Comparision of amino acid sequence dednced from IGF-1 ¢DNA of Oreachromis niloticus ,
Sarotherodon melanotheron and their hybrid with some similar protein sequences
AMFEERRA + 7155 AR EERA R R ORI EEGE 2 a8, ()ERERYEAYRM aa,
SRFLEMEBSEML B [ 1457 ICF- [ E B C-u) R AT B B X GenBank JFFIE % ON. $iE €8
B(&30) HB. 2 S (A3) BB B IEMH Oreochromis niloticus ABYRR872; SM. (2B B 3kt Samtherodon melanotheron ACR18999
(3 ; HRH S IEH Oreochromis mossambicus CAAT1780; ()8 % IE i Oreochromis urelepis hornorum ABN13422; # & Perca
flavescens 33089962 ; J 1B ¥y BEAL Epinephelus lanceolatus 167077135, 8§ F #F Paralichthys olivaceus 3483058 ; Ji #5 Perca fluviazilis
37936473 ; T8 Gallus gollus 211951 ; FAR Orycolagus cuniculus 126722801 ; A Homo sapiens 183109 ; R Canis familiaris 73977757 ; W&
El Rastus norvegicus 92423 ; /52 B, Mus musculus 163659892



sotir g BB B BB 0B AR AUBL RREAKIN T (IGF- Th)
il TR 3" cDNA KT BRI 495

24, HB
13 1 0. u. homorum
. ON
24 oM
100 I ‘ 0. mossambicus
O.nfloticus
P. flavescens
P. flyviatilis
38 E. Tanceolalus
a3 Polivaceus
G. gallus

435:!!. sapiens
100 C.lamiliaris
100 0. cuniculus
ER. norvegicus
69
99 M. musculus

BS5 R¥F.FF.R2TRAEEE
WM IGF-1 REEEH
Fig.5 Construction of Phylogenetic tree based on
IGF-1 amino acids in Oreochromis niloficus{ ON) ,
Sarotherodon melanotheron(SM) and their
hybrid( HB) and other species

99

3 s

AW TR A RIIRSEEN 3'RACE L E R
BRI INEAHNEP P B EER A,
8 TR R EES B HEA, KRB AR
JE A B 15 E T IGF- 1b [N 52 809 T i
] 32 AE (ORF ) 1 3'UTR,, 5 HAlH#E 5h4 IGF- Ib
HEEBHBRAMELME60% ~99% , i ORF #E 31
3 MRE P A IGF- 1b EHBRITF - REMS
IR B B TS B OF 6T BRI B
IGF-Tb & E—3,{XH 7 ~8 NMEEEMECIEN 2
S5 PR RSS2 IGF- Th ER MBS A
B B8 A BT AP SEAE BLA R RS, BAE C
X1 D X4r5| RE 40% F137. 5% WA (% 2,
B 4),3 F2 4 IGF- Ib 7£ C KHKR 2aa, B 5
R RH 68aa, AR TIRA. K K 5 3%k
B 70aa,C KEERAE B XF A X, Hith C KI4E
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Sarotherodon melanotheron and their hybrid with other homolog species
The arrow indicates 2aa-deletion, the shadow indicates the differences of IGR- | a and IGF-[ b.
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Tab.7 The predicted tertiary structure of IGF-1 by homology modeling method
The red bonds in picture 1,2,3 indicate the special segments misging 2 aa of ON,SM,HB and perca.
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Cloning and sequencing of IGF- I b 3'cDNA in Oreochromis niloticus ,
Sarotherodon melanotheron and their hybrid

FAN Wu-jiang, LI Si-fa*, WANG Bing, MENG Qing-hui
(Key Laboratory of Aquatic Genetic Resources and Aquaculiural Ecosystem Certificated by the Ministry of
Agriculture ,Shanghai Ocean University, Shanghai 201306, China)

Abstract: Aiming at exploring the sequence differences of IGF- [ gene of Nile tilapia ( Oreochromis niloticus
NewGifts ,ON) , black-chin tilapia ( Sarotheredon melanotheron,SM) and their First Generation of Hybrid
(HB) , investigating the relationships between the great differences of salt-resistant property among the three
genotypes, we cloned partial cDNA fragments of insulin-like growth factor | (IGF-1 ) from gill extracts
through rapid amplification of 3’ ¢cDNA ends(3'RACE) methods. The results demonstrated to be the IGF- [
b gene cDNAs with length of 1 076 bp,1 075 bp and 1 079 bp respectively and comprising of a stop codon,
a 546 bp open reading frame ( ORF) encoding a 182 amino acid peptides( aa) , and 3'-untranslated regions
(3’-UTR). The deduced amino acid sequence of IGF- I b precursor is composed of signal peptide, mature
peptide ( including conserved B, C, A and D domains consisting of 29-aa, 10-aa, 21-aa and §-aa
respectively ) and E domain of 70aa. Results of the predicted secondary structures were typed as “ mixed
patterns”. The results of multiple alignments showed highly homologous with 75.8% to 100% amino acid
identity. The B and A domains are highly conserved in all of the allied species. There are 2aa-deletion
between No. 82 and 83 sites in C domain, 3aa and laa-deletion next to NO. 131 and No. 159 site,
respectively. Ala / Pro substitution occurred at No. 133 of E domain of black-chin tilapia compared with ON
and HB, which is identical to Oreochromis mossambicus and Oreochromis wrolepis hornorum. We presumed
that the differences of salt-resistant property of ON, SM and HBE may be due to the alterative splicing of the
IGF- | E domain.

Key words; Oreochromis niloticus; Sarotherodon melanotheron; hybrid; insulin-like growth factor I b;
cDNA; clone
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