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Expression of Insulin-like Growth Factor System Genes in Liver and Breast Muscle
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Abstract: In the present study,expression of IGF-1,1GF type-I receptor (IGF-IR) ,and IGF bind-
ing protein (IGFBP)-3 genes was quantified by RT-PCR in the liver and muscle tissues on days
13,17,21.,25,27 of embryonic development,as well as at 7 days post-hatching (pH) in Gaoyou
and Jinding ducks differing in growth rates. The results showed that IGF-1, IGF-IR and IGFBP3
mRNA could be detected as early as on E 13 d in ducks, and showed an extremely significant
breed and development differential diathesis. The expression level of IGF-1 was very low through-
out embryonic development before increasing dramatically by E 27 d and 7 days pH in both duck

breeds. In contrast, IGF-1 was expressed in muscle at much higher levels than liver throughout
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development. Expression of liver IGF-IR was higher than that in muscle, and differed between

breeds in breast muscle. IGFBP-3 mRNA expression in liver was relatively low in both duck

breeds,while in breast muscle increased gradually from the late of the embryonic period to the

early post-hatching. Inverse relationships were observed for the expression of IGF-I and IGF-1IR,

and IGF-1 and IGFBP-3, while positive relationship was observed for the expression of IGF-IR

and IGFBP-3, meanwhile varying degrees of linear correlation was found between insulin-like

growth factor system genes mRNA expression and body weight,liver weight and breast weight in

duck. The data indicates differential expression of selected genes that comprise the IGF system in

the duck liver tissue during embryonic and early pH growth and development,and provide some

data for further study on the mutual regulation mechanism of genes in IGFs system.

Key words: duck;development;gene expression; IGF-1; IGF-1IR; IGFBP-3

Hh e T Y b d R A K & AR R 2 L
S AR L R DL P NG R AR
Yy J e g -, G A DA D G AN A AN
U5 TR 5 e 22 S A0 A L OR B Z BATT Y R B
PRSI SR A0 SRy T . D PR S A 5 e T ) G B
() R« 1] 7 DR A ot o e € R P S5 XU ) [ B e R
B8 R B s LB AR A BB L 55 DO B o 7 o
A Z LA 2 B s sk . B, 17 A K
TR B R A AN S BN AR A I IR B 8 K
BE MR

E A BT FEIE 52, R B R AR A K - (Insulin-
like growth factors,IGFs) R G X IR . 4 B 8%
JUURI B % B0 K A0 0% R A S B A B
MPERYY . IIAMAEKRE S IGFs RE SR
2 fR S PR B A 2 . IGFs B A A K
% (Growth hormone, GH) L ¥ Sh e, Y
EREBFERERTIGE X LA A R 58 14 AR
AR BE A ] A 5 O i - BN & R TR 1A 4 BORT 4
FL I AR U ROV Y B B R B 1G-
Fs A 2 f, Bl IGF-1 (Insulin-like growth factor-1)
1 IGF-TI (Insulin-like growth factor-1I) , IGF-1 %}
SRR U S A TG W AE KR KB A AR IE
KR IGEF-T i 23 B (A 7F 2 AU 2 n] =
A IGE-T M IGF-11, )T & 4% [ 3 WL 55 53 i AF:
Y. IGF AW ¢ Re i R 2 i 5 IGFs &Z {1k
(Insulin-like growth factor receptor, IGFR) 2% & 1M
SRR IGFs 7EUIRE B A T R (IGFIR) Al
1B (IGETIR) 2 H A% (12 k. IGFIR 5 IGF-1
SRS I R IGF-T A 3E 240 g AR 4 1< 3 200y 32 22
Sl it IGF-IR 4 S i9H ", I 8 i B 9 IGFs
B2 10).97% LLER IGFs 55 6 fil IGEs 45

4% 1 (Insulin-like growth factor binding protein,
IGFBP 1~6) 254 W E &M . /5N IGFs ) &
PP SEK TIGFs 192 52 1, 0198755 1IGFs 135 2k,
W IGFBP3 2 £2 1) IGFs 5/ &,

IGFs Z 4 55 K 76 1 FL 3h W) A [6) & & I 0 0O
S0 & B Rk R s i oh R i
FEE R E XTI kT B BF 588 A 6 320
W EAUA IGF-T 3 1) 17 51 # i (GenBank % 5%
5 EU031044) . ARURBH w B TH IGF-IR 3t A
(4358 43 1 41 5 o JHL 7 JUR i B0 R o A B 30 v oS R g
WL b ) ek HEAT 1 R I 5T ARUAS T o b
JF KWL IGFs R G B R 335 1 & & 2 e i ik
A RFiE— 0T,

SRR I S A KRB A 1A SR
B, 22 3353 1% 4 J5T Sk ik AR BE V5B SR PR 5 1 AL [ s
AP FRPMAERET I ERENERE, &
S 8 R AF - 4 1 T Oy 2. 48 k) Fl 4 i 1 Oy 48
BifkdE oy 1. 54 k) IR E 2 4> 20 51 5
PO 2 A SRR PR A K & B AR SC R 1 A e I R
REZES EMRMAAEK LT WHEES PR, &
TR 5 LA v MRS 3 R 4 52 W8 R F 5% X6 54 oR FH S ) e ot
ECPONTER =/ T NI O L (Yl = U R
IGFs £% %M IGF-1.IGF-IR fil IGFBP-3 mRNA
TE 0 16 JULZE 280 e 2 55 00 & Bl 42k i) R B ) AR S
HEAT T o307 JR&8 G U E S5 R AR bR AT A G
M A AESE IGFs Z 48 3k PR 3¢ 3k 1 8 45 AL i) K v )
iy 7 S 5 o 2 R ) S R R B B A O

1 #MHE5RFIE
L1 X%z
o 5 SR TV e S RS 4 DAL A [ 9 ORROK



2 U 05 4 I 0 B A K TR R 0 TR T S IS A 2 S A A UL I o i 3 i 185

TR H # & H RS (Gaoyou duck, Gaoyou) F
452 W9 (Jinding duck, Jinding) Fh B B, Fh & % 1L
B BEATRREE N T R RN B R R R
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Table 1 Gene-specific primers employed for analysis of duck IGF system genes by quantitative RT-PCR

I8 FH(5-3D)

Primer sequence

E SRS

Gene name

PR /bp

Product size

B KGR /T

Annealing temperature

CTGGTTGATGCTCTTCAGTTCGTAT

IGF-1 182 60
GCAGACTTAGGTGGCTTTATTGGA
TTCAGGAACCAAAGGGCGACA
IGF-IR , , 270 55
CAACATCAACCATATTCCAGCTATTG
, ATGGTCCCTGTCGTAGAG
IGFBP-3 , 195 60
ATCCAGGAAGCGGTTGT

1.4 WHXEHKEE PCR

Fr 5t E & PCR * ] SYBR Green 1 3, %
BT AL G RT 9 RE R BUR & IR G A
(cDNA mix) #E47 [ N 4% 15 i A0 AL £ 48 H B 2k
NS BN 5Bt Fa B IR SO (51 ik
JE BEAROR BE 0 8 G S AR B 26 . o BRI Y
Bk e IR R S A R DAY AR A TR 8 10"
R o K A0 S 0 B ) s ot AR 0 AR o ] IF AT
it PCR 43 U2 I 24 3 9 1 ) B 4 4 i 1508 3
AN . AR B o AL S 0 A o il 2 OB o il 2k e

ARG A S5 b A TH 5 RIS S E G 5
45 DL,
1.5 ZitaHh

iz ] SPSS #t {4 (IBM SPSS Statistics 20 )
ANOVA G it Horp P50 L B F H i ) SR 22 5
FHBUEEL 53 A o [i] — 1 1) s Aol AN T] 0% 1) B % )
— e A T P 531 B8ty o ) EC 2 LLSD Teest i 1€ 22
S8 2 M Bivariate Correlation B0t K 5 . 4H
LU AL N Rk Z A AH e . ir A 2080 LA Mean =+
SE”#H£ /R .P<<0.05, £ /RZHF T E; P<0.01,F /R
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2.00E+03
1.50E+03
1.00E+03
5.00E+02
0.00E+00

JFWEE/mg Liver weight

1 2 3 4 5 6
Developmental stage

ML EE /mg Breast weight

27 WA RN 7 H IS B R #) g 3 K (P<C0. 05 8 P<<
0.01), 2 A~ FhFpIFE 40 & 1B Frw, 2 A i Fp iF
i A T B 38 R R TS L v RS Y T TR
21 JRIEFN 7 H W 2 T g g (P <0, 05 8§
P<0.01) 2 A B g LEE 40 & 1C Fr s, 2 4> i

i FL B B A 3G K 2 A F AT (27 iR
W) 35 3 Fe K H Ak FS A i R A R RS ) M L A
27 RS A 7 H B 2 R T A g (P<<0. 01D,

4 5 6
Developmental stage

6.00E+02 1 mum e d d

5.00E+02 | [ 4EM d d o
4.00E+02
3.00E+02

2.00E+02 |
1.00E+02
0.00E+00

1 2 3 4 5 6

K AEHrE

Developmental stage

AT TR bl S R e 7 00 4 PR E AR A 5 B S [R] i BT A e 7R 00 A T A A 5 €. S [ e ol T 7 300 A i L

Al . eday. WS day. H s+ . [A]— R E B [ & b E] 22 5 4% 25 (P<<0. 05), » *.

[f) — JU 48 1) 7S [) ity Fob 18] 22 53¢

Wi 2 (P<< 0.0 TR A& FxRE B2 (P<0.05 8 P<<0.01),n=12~16, 1.13 Jf#l;2. 17 I ;

3,21 Ry 54, 25 #8535, 27 IR ;6.7 H i

A. Body weight; B. Liver weight; C. Breast weight. eday. Indicates embryonic days, and day indicates neonatal age.

%, Indicates significantly different between Gaoyou ducks and Jinding ducks in the same age at the level of 0. 05;su-

perscript * * indicates significantly different between Gaoyou ducks and Jinding ducks in the same age at the level of

0.01. Bar diagram values with the same letter are not significantly different between different age (P>>0.05), and

values with the different letters are significantly different between different embryo ages (P<C0. 05 or P<<0.01), n=
12-16. 1. 13 eday;2. 17 eday;3. 21 eday;4. 25 eday;5. 27 eday;6.7 d
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Fig. 1

2.2 IGF-1 &£ [ B % AR AR HA 0 Y % 2 H#A BT
0B AN e B 3R 3K

ZIRNE T 220 M 45 3R % B IGFs R 48 3L R 7 2
A it A [a] JUR 1 1) 2 3k i e P 31 ) 1 22 e O W 3
WO AT IR S BEER S AE — R HE AT 305K 8 22 S 40 17, 45
B3 2, 7EMFH, IGF-T mRNA ()£ k1A 7E 521
AR S5O, R R AR, . AR B IGF-T BRI 7E 2 4
Ffrep iy 2k m AR BB — B0 A PR R B B
BRI B0k ABAE 25 RIS i 33k B I ARAR

The profiles of body weight, liver weight and breast weight during early development in ducks

2 ARRT (27 BRED AT 7 H O W E R . 13,21 IRk
FLT H % A 22 35 o A SRR ] 22 AR 3 (P<<0. 01),
7 H i e BRS AE IGEF-T i 8 D10 LT 4 15 1 2
W 17.25 F1 27 RME &Rl ) 22 5 R B %

TERI L, 2 A 5 Ff IGF-T mRNA i 363k 25 1k
RS — B AE 13 RIS SRk i ey . B 17 IR
FREEF T 21 R k8 X BT MG
e R 3 27 IR R R A S R A B S
BT SR E] PR A B B 27 IR A, IGF-T mR-
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NA TE i WG b i) Rk B # e T2y, HAE 17 1k
I Bif 3k 1) &g 2 K- (P<<0. 05)

[F] B 5T e S R 4 B O [R] 4 2 IGF-1
SRR R 2 A L IGF-T 5 K 4% Bir
By Rk i e s T AL, B FIL R o R
kAR BUR AR B, BB IGF-1 BE R 3R IR A7 18
HAER
2.3 IGF-IR £ FE 7 7 [5) BS fh AR B HA #n ) 4 S HA BT
A0 A AL A Y SR IX

G Lk F R P AL IGF-TR mRNA
FRIBIWEER 2, TEMFH .2 MARS Y IGF-TR K&K 3£

IR Bl 2 R0 N 13 IR T IR 4R 22 3 BT
(P<C0.05), % 21 ik i ARG HL 2 27 IR 3y
TR (P<0.05), A JG I A T R0 5 4
(27 PRI A HE 22 S5 AN B 25 (P=>0. 05) , [W] B iy Fof
] A R B AE A KR R 4 W9 B b IGF-IR
mRNA Rk & T a by, B 78 27 IRk o ik 5
i FE K (P<<0.05), FERAL, 2 AP S i IGF-
IR JE PR A B AH L R BRI 76 13 IRl i 3%
IR AR 21 IR B S B f R Bl S R B R 4R
FEFA X BAR M K7, th Ak 5 RSB R A LI, 13
2R WE R KRB B W & T 17,25 27 R I F17 H

K2 EHBHAELEBARLERAMMBANPEE IGF-1, IGF-IR(X10°)#1 IGFBP-3( X10°) mRNA Riz&
Table 2 IGF-1, IGF-IR( X 10°) and IGFBP-3( X 10°) mRNA expression level in liver and breast muscle of Jinding duck and

Gaoyou duck at different developmental stages

HH HH i A 13 Jim e 17 i 21 it 25 IRt 27 R 1 7 Hi
Gene Tissue Breed 13 eday 17 eday 21 eday 25 eday 27 eday 7 day
=5 s 46. 02+ 38.414 246. 23+ 220.22%+ 1927. 04+ 4 320,31+
At Gaoyou 4,74 6. 40* 50. 21" 33.00" 428.30¢ 479, 094
Liver 4B 22. 45+ 39,824 188. 86+ 251. 87+ 1774.37+ 2 335.09+
Jinding 2.57° 9. 54* 38.91° 60. 19" 309. 34°¢ 222.77¢
IGF-1 .
Ji&g L e G L ) be | : al
. 2.15+£0.17° 0.77+0.08™" 1.76+0.13* 0.94+0.07° 0.30%0.03* 0.43+0.05%
(X10%) Gaoyou
Breast &M
reas - 1.8140.16¢ 0.6820.05" 1.327-0.10° 0.8440.06" 0.302-0.03" 0.3640.04°
muscle Jinding
75 i ] i ) ,
8.70+1.53" 34.32+9.70" 87.28+11.60°53.61+10.98" 6.24+1.65"" 5.72+1.50"
¥ Gaoyou
Liver 4= E Y 10. 38+ 47.32+ 108. 62+ 56. 05+ 11. 11+ 9.27+
IGF-IR Jinding 1.17¢ 21.58" 18.18¢ 9.29" 1.99° 1.93°
(X10%) i 1l
e L 7.954+0.58" 2.65+0.51" 7.08+1.07" 2.7540.27" 1.8740.28" 2.9040.39"
Gaoyou
Breast .
e , , , , , .
muscle o 7.90+0.58" 3.31+0.60° 8.78+0.97" 2.50+0.32° 2.4240.35° 4.10+0.56°
Jinding
g | b . .
0.26+0.05" 0.9040,13" 3.7140.60° 9.35+2.13¢ 0.914+0.17"" 2.2640.71""
Jiis Gaoyou
Liver 4 E Y
] o 0.3640.07* 0.89+0.14" 4.22-40.63° 8.17+1.24° 1.73-40.28° 3.7040. 84°
IGFBP-3 Jinding
(X10%) K 15 s s 10. 47+ 3.37=% 10. 62+ 5.69+ 12. 29+ 15. 59+
Gaoyou 1.38" 0.43" 1. 39« 0. 86" 2.03¢ 2.27¢
Breast e
muscle Jindi 16.01+2.61" 4.0240.68" 12.25+1.37" 5.08+0.65* 13.7841.50" 18.43+2.30"
inding

[F] — i ol AS TR) R 0 B8 0% () L 350, - BRI 38 7R 22 57 0 38 (P<C0. 05) 5[] — 41 2L AH [R) R 8 K TR) s ) b 4, - 2 R B3 (P <<

0.05)," " . ZH M EFE (P<0.01)

In the same breed,values with different lower case letter are significantly different (P<C0. 05) between different embryo age;in

the same embryo age; * . Indicates there is significantly different between breeds in the same tissue (P<C0.05);" " . Indicates

there is extremely significantly different (P<C0.01)
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# (P<<0. 05) Hx #5 i 0] 22 ¥ A i 3 (P>
0.05), MglH IGF-IR mRNA 3£ ik & 78 i F 1] 22
S E SRR 13 F 25 IR B AR T = HE g
AhH B BB TR R

FE AN Rl 2H 21 0] IGF-TR 3 A Rk A8 b & 3K, 2
SR B B IGF-IR RN £ B E TIULA
AL, SEMAFFAALA  IGF-IR 1Y 3 5 & 634 1
BUAE 21 Wiy, = BB G o 02 21 IR % B 3 5k i A
1R T UL PR PP U2 13 JYR % B 3R 3K o e e
2.4 IGFBP-3 E[H7E 7 [5] RS # B Bs HA 0 Y 46 B A
FF 7 B AL o 1 3R 5%

g R % F i AR I FALA T IGFBP-3 mRNA
MK L 2. IGEBP-3 3 K AE Fir A6 0 i i 01 kg AL
HANF KB BER RIS IF HAE 2 D ahFp b iy 3Rk
AU — B, 7E WG RS A R
() 3K AR AEAIG . 13 R 1% o 2 3K 1 B AIX, SR )5 Fp
TR N 17 PR TT AR B 3E E T (P<C0.05) , ik &=
U L PRAE 25 R L AR5 70 M AT (27 RIS T 3R [
(P<C0.05) . th 4k fE s A EF. BR 25 MR A, &
Mg IGFBP-3 JER B35 1 3 T Ms g . H H7E 27
JREY AT 7 H i 35 3 3 K (P<C0. 05), i LA
IGFBP-3JE K AE 2 i Pl v o 38 B 4 AR DL A 22 3k R
ENININ Y A= R R B e e o <
FEEE T BB KT (P<C0.05), B& 25 IRE4N, &1

®3 IGFs R EEZBRESHRE FERMANERHEXE

IGFBP-3 mRNA ik &35 T s kg . B AE 13 IRk
M 35 3] i 2K S (P<<0. 05),

LLe A [l 4l 81 (8] IGFBP-3 % N 3 ik 2 1k &
.2 SRS & B BLIA Y IGFBP-3 B [ 1) 3k
Bre T Rk B AE A 2 % B
Ik I BUAE 25 RIS L T B L AR A R0k v
WA eSS 7 H .

2.5 BFIGFs R4EREZzARESA[EENXBEST

i P. A, Weller 251 F 5%, JiF o 77 A8 19 P9 TR
IGE-T X975 LA ) A ke 38 2R . oA BF 55 [F)
B B I ZH 2 IGFs & 48 6 R 3R 58 Z 1A 1 06 &R e H
XEORTE SRR . 45 R IE 3. 2 A5
P R B IGF-T 5 IGF-TR # H ik K F
Z B A AEA B 35 1 B AH OC (P<<0. 01) , 5 IGFBP-3
FEH R IR KPP Z R AEERAI R KR AH KRB H B
K (P>0.05) ;1 IGFBP-3 3£ 5 IGF-IR 3}
PR % 35 7K OF- 2 6] A7 6 A 2 3% 19 1E A 56 (P<C0. 01),
2 fh Rl IGF-T 3[R 26 35 7K 7 5 IR 5 JFF 52 0 g L
SRR AR G B 5 s R M L R A B 2 Ak L
23R8 T 4% 5B 2 K - (P<<0. 01), i IGF-IR
[N 23k 5 R FE R B 22 1R) 2 A OG5 M LR A A7
HEIEM K. IGFBP-3 S FRBKFS5WE . JFHE
MM EZ MR EMC, HESEM P RE T8
Z K (P<C0. 05 B{ P<C0.01),

Table 3 Correlation between IGF's genes and body weight, liver weight and breast muscle weight

fh P Breed F K Gene & BW A& LW it L& BMW IGF-1IR IGFBP-3
. IGF-1 0.687" " 0.730" " 0.195 —0.312"" —0. 057
i g .
IGF-1IR —0.143 —0.254"" 0.365" " 1 0.304" "
Gaoyou ]
IGFBP-3 0.143 0.006 0.125 1
. IGF-1 0.660" " 0.772"" 0.365"" —0.296" " —0.038
&N .
IGF-IR —0.107 —0.206"" 0.152 1 0.327""
Jinding )
IGFBP-3 0.363" " 0.198" 0.396" " 1
TR AR 0. 01<CP<C0.05) ;" L B M 56 (P<C0. 01)
* . There are significant relationship between two different index (0. 01<CP<C0.05); * * . That there are extreme significant rela-

tionship between two different index (P<Z0.01)
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ACBIF 5 8 FH vy HS S 0 5 2 08 1 A F S 0 UL IR 2R
K& & AR B0 R L G R A R B R LR
A X5 SRR A DU 1T PR G A Y &
B ASCEEAHFRF S Ud B A [5] 5 s 2 oy 0 A
R BB A, M L AR AR TR IO R
Seh o A S g TR X 5 WL Chen 455

P 0 T AR — 5 AN Dy 1 R AR e RS AR R
REGWZEH AW, MW S A 2246 5 IE K
RE MR . A Kk B R kB R R
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