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IGF3 gene doning and expression pattern of Protonibea diacanthus
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Abstract: We cloned IGF-  gene from Protonikea diacanthus by RACE method. The length of cDNA was 1 184 bp. The homologous
analysis of deduced protein shows that the identity of IG=- gene and Oreochromis niloticus was 58. 0% . Compared with IGF-  and
two subtypes of IGF- of P. diacantus, the identities were 21.9%, 26.2% and 25.2%, respectively. Phylogenetic tree analysis
shows that IGF-  tended B cluster with IGF-  firstly and then cluster with IGF- composing IGF family, and finally 1GF family
clustered in the same branch with Insulin. Tissue distribution shows that IG--  was widely expressed in heart, gonad and brain of
P. diacanthus, especially highest in gonad. Quantitative real-time PCR analysis rewveals that the expression of IGF-  in testis wes sig-
nificantly higher in deweloping phase than that in the others, showing a significant decline. The expression of IGF-  in ovary of matu-
ration phase wes also remarkably higher than that in other periods. Besides, the expression of IGF- in forebrain, midbrain and hind-

brain in female fish in mature phase was higher than that in other periods. However, IG=-  expression pattem wes different in male
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fish. Itis suggested that IGF-  might be important for the dewvelopment of testis and maturation of ovary, and forebrain might involve

in the feedback regulation of IGF-  expression in gonad.
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1 IGF3 cDNA
Tab.1 Primer pairs used for amplification of IGF3 of P. diacanthus
(5'-3)
primer primer sequences amplification target
IGR3-F1 GTGGTCTGGTTATGGCACTC cDNA fragment of IGF3
IGR3-R1 CACAGTACATGTCCAGATGCTG cDNA fragment of IGF3
IGR3-F2( OUTER) GTGTTGTGTGTTCGGATGTG 3' RACE of IGF3
IGF3-F3( INNER) CTGTGGTACTGACCTCCTCA 3' RACE of IGR3
IGR3-R2( OUTER) GCAGCACTGGTCTACAATCC 5" RACE of IGR3
IGR3-R3( OUTER) GAGTGCCATAACCAGACCAC 5" RACE of IGF3
IGR3-F CAGGATGCACTCCTCATGCT ORF of IGR3
IGR3-R TAAAGGTCATGATTCAGAGC ORF of IGF3
IGF3-QF CAGGATGCACTCCTCATGCT Expression of IGF3
IGR3-QR CTGIGGTTTGCTGCTGGCTC Expression of IGF3
18SF CCTGAGAAACGGCTACCACATCC Expression of 18s rRNA
18SR AGCAACTTTAGTATACGCTATTGGAG Expression of 18s rRNA
One-Way Analysis of Variance | o
3 CAC ACA GAC AGG[ATG|CAC TCC TCATGC TGC CCT TCT GCCAGA CCG 47
M H S S C C P S A R P 10
48  CAGACACTGAAGGTGTTGTGT GTTCGG ATG TGT ATG TTCTAC TCC 92
2 11 Q@ T L K V L C V R M C M F Y. S 25
Signalpeptide
93 ACCATGTGT CTGGCC GGCTGG CCGCTC TCCTCA GAG GCAGCC AGG 137
21 IGE3 26 T M C L A G W P L S S E A AR 40
) 138  CTCCGCTGT GGTACT GACCTC CTCAGT GACCTC ATC TTTGTG TGT 182
IGF3-F |GF3-R( 1) 41 L R _C G T D L LS D _L _I_FE _V C 55
! B domain
RACE PCR 183  GGA GATCGT GGAATC TAT TTA GGT AAA GGT ACG TGG TCT GGT TAT 227
s6 G D R _G I Y L G K G T W S G_Y 170
IGF3 cDNA 1 184 bp 228 GGT GCTCGG CCCAGA GGGAAG GGGATT GTA GAC CAG TGCTGC CGG 272
71 G A_R_P R_G_K G I V D @ C CR 85
5: ( UTR) 14 bp’ C domain
273 CCG TCCGGC TGC GAA CTT CAG CATCTG GAGATG TAC TGT GCT AAA 317
( ORF) 600 bp, 199 - 3'UTR 570 8 P_S G C E 1 Q@ H L E M Y CA K 100
A domain
bp IGR3 B C A 318  CCAAAGAGC CAGCAG CAAACC ACAGCT CACCCAACC ACAACT GCA 362
1ol P K S Q@ Q@ @ T T A H P T T T A 115
D E IGF3 D E 363 GAATCTTAT ACCACG ATGCAG CCAGAC ACGACG CAG CAGTTC CGA 407
116 E S Y T T M Q P D T T Q Q F R 130
( 1) 408 GCAGTATTT CAGAAGAGACTT GTGGAG CACCTG GGA GCT CCC GAC 452
131 A V F Q@ K R L V E H L G A P D 145
2.2 IGF3 453  AGT CCAAAGAGGGAA AACTAT AGAAAG AAAACA CAG CCT TCA AAT 497
L. . 146 S P K R E N Y R K K T Q P S N 160
Pairmise Alignment 498  CGACGGAAA AACAAA GTGTCA TCGTCA GGCAGG AGG AAT AAC TCA 542
661 R R K N K V S S S G R R N N S 175
, 543  AAGAACGCA ACTAGC ACGCCT CCGCCA GCCTCCAGG AGT CCC CTT 587
176 K N A T S T P P P A S R S P L 190
IGF3 34.5% 58% g IGF3 588 CAAACAACAAGGAGC TCT GAA TCA[TGA|CCT TTA ACC TTG TGA AAA 632
199 @ T T R S S E S =
IGF1 IGF2 (21.9% 633 GCT GAATAT TTATAG TTTCTA GATTGA ATT TGG CAA GTT TCA AAG 677
26. 2% ) 678 ACT GATGCT GGCTAC AGT AAG ATGAAC TCAAAG AAA TTCTCG GCA 722
- £70 723 AAG TAGGGA TCAAGT TAAAGA ACGACA GAATTG GAG GGAAAG TTG 767
23 IGF3 768  CCGGAT CAC ATAACA CACCCA CTGGCA GCCATG TTG GAG GAA AAC 812
. 813 ACA GAACAC TGTTGG ACTTTT GAG TAA TTTGTC CTA TTATAA ATG 857
MEGA 4 O IGF3 NJ ( 858 TCACCGTGTACAAGGTTTTCT TACTTA TGGAAC CAGAACCTG GTA 902
. 903 GTGCCGGTT TCACTC CAGATG TCTATT AGCACT GCA GCAATG TAT 947
2) IGF3 IGR2 IGF1 948 CAAACAGAAGCTTCC AATAAT CTGACC TTTAGA TAT CCAACA AGG 992
' 993 TTTTTTGTACTCAGC TCCTCT TTG TGTTTC TGTTGT ATT TAAAGC 1037
IGF , 1IGFs
1 IGF3
24 IGF3
' Fig 1 c¢DNA and deduced amino acid sequence of full-length
IGF3 mRNA ( 3) IGF3 nRNA of P. diacanthus IGF3

The start codons and stop codons are marked with boxes.
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Tab. 2 IGF3 amino add sequences used for alignment and construction of phylogenetic tree

species protein GeneBank accession No.
( O niloticus) IGR3 ABY88870. 1
( D. rerio) IGR3a ADO16599. 1
( D. rerio) IGR3b ABY88869. 1
( Sparus aurata) Insulin ADV90806. 1
( Xenopus tropicalis) Insulin NP_001093706. 1
( D. rerio) Insulin CAC20109. 1
( Homo sapiens) Insulin AAP36446. 1
( Q niloticus) Insulin XP_003458727. 1
( O. mossambicus) IGFL AABB6652. 1
( Epinephelus coioides) IGFL AASD1183. 1
( Paralichthys olivaceus) IGFL AAC62228. 1
( Oncorhynchus Mykiss) IGFL NP_001118168. 1
( Acanthopagrus latus) IGFL AAT35826. 1
( Perca flavescens) IGFL AAP93861. 1
( Sciaenops ocellatus) IGFL-Eal ADK38548. 1
(S ocellatus) IGFL-Ea2 GU175982
(S ocellatus) IGFL-Ea3 ADM15566. 1
(S ocellatus) IGFL-E GQ443297
( D. rerio) IGFL NP_571900. 1
( Cirhinus nmolitorella) IGFL AAY?21902. 1
8 Jctalurus punctatus) IGFL NP_001187224. 1
( Bos taurus) IGFL NP_001071296. 1
( Owis aries) IGFL AAAB0534. 1
( Sus scrofa) IGFL ABGB8023. 1
( H. sapiens) IGFL NP_000609. 1
( Mus musculus) IGFL NP_001104745. 1
( D. rerio) IGRa NP_571508. 1
( D. rerio) IGR2b NP_001001815. 1
( O. mykiss) IGR2 NP_001118169. 1
(1. punctatus) IGR2 NP_001187128. 1
( S aurata) IGR2 ABQ52655. 1
( O niloticus) 1GR2 ABY88873. 1
( E coioides) IGR2 AASS8520. 1
( B. aurw) IGR2 ABD34310. 1
( M musculus) IGR2 NP_034644. 2
( X. laevis) IGRa NP_001082128. 1
( X. laevis) IGR2b AAH72153. 1
( H. sapiens) IGR2 NP_001121070. 1

( O. aries) IGR2 NP_001009311. 1
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Tab. 3 Pairwise comparison of amino acid sequences of P. diacanthus IGF3 with those of slected IGF3
1%
species protein amino acid identity
( O niloticus) IGR3 58.0
( D. rerio) IGR3a 35.4
( D. rerio) IGR3b 34.5
( P. diacanthus) IGFL-Ea2 26. 2
( P. diacanthus) IGFL-EA4 25. 2
( P. diacanthus) IGR2 21. 9
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Fig. 3 Tissue distribution of IGF3 in P. diacanthus
M. marker; A. liver; B. heart; C. spleen; D. kidney; E head kidney; F. stomach; G. intestines; H. gill; . muscle;
J gonad; K. pituitary; L. forebrain; M. midbrain; N. after brain; NC. negative control
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Fig. 4 Gonadal histology sections of gonad development of P. diacanthus
Female: a. developnental phase; b. maturation phase; c¢. involutional phase; Male: d. developmental phase;

e. maturation phase; f. involutional phase

mMRNA : ; ( 6-Db)
. IGF3 mRNA , IGF3 mRNA
IGF3 mRNA , : IGF3 mRNA
; ( 6-a , IGF3 mRNA
IGF3 mRNA IGF3 mRNA
; IGF3 mRNA , IGF3 mRNA

IGF3 ( 6-0)



56 12
ICF3 E IGF3
skeksk
8.0- sk ) ,
= 6.0+ sk b p 1 MEPE female
S 4.0- | AI == 0 HEYE male , IGR3
o
RN LI — IGF3 2  IGF3
= 06l B
z 0] 58.0% 35.4% 34.5%
0.2
E 0.005F , IGR3 IGF2
= 0.003- C
RS 2
= 00011 —‘"—I : IGF3
0 0 X IGR2 IGFl-Ea2 IGF1-Ea4
& /x\& W D
Nl N oS NI : 21.9% 26.2% 25.2%
\ @& 3@)‘5\\0 %/ \00
/ XN
& & » IGF3 IGF1
& & S
N ¥ IGF2 , IGF3
c (GF3 IGF2 | IGF1 IGF ,
(P <0.005) ; IGFs : IGF3  IGFs
( P<0. 005) IGF3
* ;
’ 3.2 IGF3
Fig.5 IGF3 expression level in gonad development
: IGF3 IGF3
of P. diacanthus
Different lowercase letters represent female significant !
difference ( P <0. 005) ; different uppercase letters represent the IGF3
male significant differences( P <0.005) ; all data were expressed 201 ,
as ; + SE. Asterisks indicate the expression of male and female IGF3 ,
significantly in the same time. The same case in the following figure.
3.3 IGF3
3 IGF3 ,
( 5) IGF3
31 IGF3 ,
(Oyzias  |GF3 mRNA ;
latipes) IGF3 IGFs , IGF3
, IGF3 B A IGF1 IGF3
60%, C D 30%, E
[20]
IGR3 D IGF3
a [k forebrain Wt ¢ | bk midbrain CJE M hindbrain
3 WETFE female
_ 0.157 o ok = T male . 38;' ok . 0.002 54 *
o b & V21 a & a
& 0.101 A = ik = 0014 ab £ 0.002 0
are N T
T 0.05{ ¢ g 0.0020F T 0.001 5-
I s [, Zooors] ||, £
Z 00057 1 Z 0.0010 A Z 0.0010{ & a
£ _ £ 0.000 6T £
& 0003 © 0000 4] ‘ ‘ ’_‘ ‘ ’l‘ ©0.000 5+ A | '—‘B
2 0.001 2 0.000 21 S
0 . T - 0 T - + y - - t 4 0 T T T
& &L & &L L e & o &L
S &Y O S S O S &Y O
s Sy %S S S s ¥ P
& & & & & & & & &
& & & & N & & N &
W W W
6 IGF3

Fig. 6

IGF3 expression of different regions of brain in gonad development phase of P. diacanthus
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