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, IGF PrimeScript™ 1st Strand c¢DNA Synthesis
, mRNAs kit(TaKaRa ) cDNA
(%] : PCR 13 PCR
IGF-I PCR Primer 5.0 ,
) PCR, 1
IGF IGF-1 ,
IGF-IR-1  IGF-IR-2 PCR ,
1 pMD-19 (TaKaRa ),
11 IGF-IR-1  IGF-IR-2 PCR ,
2009 4
: 15°C PCR iCycler PCR  (Bio-Rad ) ,
, ; 15 16T, 25 uL, 10
30.5 cDNA 2 uL, 400 nmol/L ,
) 8 12.5 uL SYBR" Premix Ex Tag™(TaKaRa )
) 3, IGF-I f-actin PCR,
20 DEPC(Sigma ) : 95 4 min; 95 10
, RNAstore( ) 47TC 2d s; 60 30 s, 40 :
RNase, -80°C IGF-IR-1 IGF-IR-2
1.2 RNA PCR, 60 15 s; 72
, Invitrogen 30 s,
RNA RNA DNase 0.99, (E) 0.95,
I(Qiagen ) 30 min, M 0.1
DNA 1% ,
28S 18S ; PCR , , 3
RNA OD , OD260/280 [S-actin PCR
1.90 2.05 RNA 500 ng,
%1 3B PCRFTASIYFS!
Tab.1 Primer sequences for real-time PCR
/bp
primer sequence fragment length
IGF-I-f 5'- TGTAAGCGAGTAAATGTATCTGTG- 3' 147
IGF-I-r 5'- GGCATAAGGGATCTATGTTGAG -3’
IGF-IR-1-f 5'- TGGGTGAGGTAAGAAATGAC -3' 123
IGF-IR-1-r 5'- CCAAATGCTTTAGCAGGTT -3'
IGF-IR-2-f 5'- GAGGAACTGCCGCCGTAT -3 118
IGF-IR-2-r 5'- GAGGGTTTGCCGTCTGGT -3’
B-actin-f 5'- GGAAATCGTGCGTGACATTAAG -3’ 155

f-actin-r

5'- CCTCTGGACAACGGAACCTCT -3'
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1.4 2/3 , ) ;
, 1 H 69 h 40 min, ,
mRNA 1 , , ,
7=AACT  [10] ’ "
(x£SE) , n=3 One-way 2.2 PCR
, SAS Duncan’s Multiple Range 2 1 4 cDNA ,
Test f-actin PCR
,  P<0.05 , 2 9
10 IGF-IR-1 ,11 12 IGF-IR-2
2 PCR ,
2.1 IGF-I IGF-IR-1  IGF-IR-2
IGF-I 5~8 13~16
, 15 16 2.3 IGF-I
C (D Real-time PCR ( 3 , IGF-I
( 1A 30 min , mRNA,
; 1B 5 h 25 min,
) ) ; 1C mRNA , ,
11 h 5 min, s , mRNA
; 1D 21 h 45 min, 164.9 (P<0.05)
3/5, ; 1E 29 24 IGF-IR-1 IGF-IR-2
h, ,
; 1F 45 h 50 min, IGF-I R
; 1 G 59 h, ( 4) IGF-IR-1

A: ; B: ; C: ; D: ; E:

(

15 16C)

; F:

; Gt

Fig.1 Embryonic development of P. olivaceus (15-16°C)
A: fertilized egg; B: cleavage stage; C: blastula stage; D: gastrula stage; E: nerula embryos; F: eye len formation stage;G: heart beat-
ing stage; H: prehatching stage.
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1 4 cDNA , PCR ; , 1. IGF-I, 2. IGF-IR-1; 3. IGF-IR-2; 4. B-actin ; 5 8
1 4 ;9 10 IGF-IR-1 , IGF-IR-1 IGF-IR-2 PCR ;11 12 IGF-IR-2
, IGF-IR-1 IGF-IR-2 PCR ; 13~16 9~12 ; M: DNA
Fig.2 Identification of the primer specificity
1-4 indicate PCR products using cDNA from prehatching embryos as templates; 1. IGF-I; 2. IGF-IR-1; 3. IGF-IR-2; 4. B-actin,
5-8 indicate the negative controls of 1-4; 9 and 10 indicate PCR results of the /GF-IR-1 and IGF-IR-2 using IGF-IR-1 plasmid

as templates, respectively; 11 and 12 indicate PCR results of the /GF-IR-1 and /GF-IR-2 using IGF-IR-2 plasmid as templates,
respectively; 13—16 indicate the negative controls of 9-12; M. DNA marker.
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Fig. 3 Relative expression levels of /GF-I gene during
embryonic development of P. olivaceus
1. fertilized egg; 2. cleavage stage; 3. blastula stage; 4. gas-
trula stage; 5. nerula embryos; 6. eye len formation stage; 7.
heart beating stage; 8. prehatching stage. Different letter
indicate significant difference (P<0.05).
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Fig. 4 Relative expression levels of /IGF-IR-1 and IGF-IR-2
genes during embryonic development of P. olivaceus
1. fertilized egg; 2. cleavage stage; 3. blastula stage; 4. gas-
3 trula stage; 5. nerula embryos; 6. eye len formation stage; 7.

heart beating stage; 8.prehatching stage. Different letter
> indicate significant difference (P<0.05).
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Expression patterns of IGF-1 and its receptor genes during embryonic
development of Japanese flounder

ZHANG Junling, SHI Zhiyi, CHENG Qi, ZHAI Wanying
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201306, China

Abstract: Insulin-like growth factor I (IGF-I) is an important regulator of growth and development in verte-
brates, and its biological actions are mediated by binding to membrane-specific IGF-I receptors (IGF-IRs).
Therefore, the analysis of IGF-I and IGF-IR expression can help to further elucidate the role for IGF in the
regulation of developmental processes. In this study, the expression patterns of /GF-I and its receptor genes
during the embryonic development of Japanese flounder (Paralichthys olivaceus) were analyzed by fluores-
cent real-time PCR using embryos at different developmental stages. We observed that maternal transcripts of
IGF-I, IGF-IR-1 and IGF-IR-2 were present in early embryos and that their expression is developmentally
regulated at different embryonic stages. A few /GF-I mRNAs are detected in early embryos, and the zygotic
IGF-I transcripts are gradually increased from the eye lens formation stage to the pre-hatching stage.
IGF-IR-1 and IGF-IR-2 exhibit distinct temporal expression patterns during embryonic development.
IGF-IR-1 has fewer transcripts than /GF-IR-2, and these appear at the fertilized egg, cleavage and blastula
stages. The zygotic IGF-IR-1 transcripts are abundantly expressed at the gastrula stages and maintain a high
level at the neurula, eye lens formation, heart beating and pre-hatching stages. By contrast, the considerable
transcripts of /GF-IR-2 are detected as early as the fertilized egg through to the gastrula stage, but the zygotic
IGF-IR-2 transcripts decrease significantly following embryogenesis. This indicates that the two IGF-I re-
ceptors might play different functional roles during embryonic development of Japanese flounder.
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