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Western E[lifi ;5@ IGF- 1 REZAEQEFHFETIHRAFTIE

KBRH, wEN, EFE,

M E: P Western BTN R 5 KA K H -
I (insulin-like growth factor-1, IGF-1 ) Jz H % &
(IGF-1 receptor, IGF-1 R)EHEFHFALTE
SHBIRBH#T . HRER ICGF-1EBTE
FFERAHT (17 d) FARZER B (21 d) S o
B8, T ZE AR A R4 ; IGF- 1 R B AR SR 1A
FrBepFRis 5 IGF- 1 260, {HAE AR5 (6] 5 ICF- 1
MR, BEHXFEE R RE, XNyt — L0
S IGF- T RHZ AR T 7F 8 A8 25 v i A 38 3 B8
T HEA

B EAEERKEF-1 (insulin-like growth
factor-1, IGF- 1 ) 7E45#4) b 5158 & 28 J5 & B[R],
A HESh W b AR 2 20 B AR R R 0 Y B R A IR
KR, WAL, ICF- 1 EEH AL
B, HoAl R B ANH R A Rk [
B, HRE 5 B2 (R B IGF-T 32 & (IGF- 1
receptor, IGF- I R) fE SR K FHA D HE Z
Fkm  BE—2FR ] IGF- I RNMUEA NI
ThRe, & AT LAE 1 55 40 W6 B 2 b i 07 AR AT
IR B HHE, PFREH ICF- 1 RHZ
FEARER RF AEAKBEERT RESE
SR R R I EE R R Y

ZF6F ( Paralichthys olivaceus )  J& 82 H , 1E
HEBRER T — A AR SR, — RIREE
L SR HIEB B 53—, 43 7 Xt AR i Al
A REWR, XFAESREETPIA R RHASR
B S5 TE IR iR 3 1) 6 S5 , 38 0 40 3 A L oA
SR EZMAMRSAT AT ERBEER K
RE . BRARBEEER R LR UK

RS HHA: 2012-02-20 f&E H#A: 2012-05-24

= #

(1. BHERERE A FRRAK KRR IRE R LB E, L

201306; 2. £ EAF=H AW Bi5, b 100026)

MREA: FHLSRALFPR TR TR
RIBLE, 24 SCH IR F| FH Western B[ 8 & £ 1] T
IGF- | R HZREOET AR s B ESMEN
Rk, o T _EBENEYF TR, At —P
MREXTERTEE T,

X@EH: O ESRE;BREERAEREF-1;
RS REAERKET- 1 Z1k; Western blot
HESHES.S 917

XEFRERS: A

PRI P R S F R S EE RS
Hh , BRATSERTRIBE S 2 B IGF- 1 R H 32 1R A8 I 667
AEP WA EEENERY AT
BN B E AR R O R IERE, B, A5
TR F Western EB LA T IGF- 1 R HAZ 1A%
BT ARG KRS, U #E— 55T
IGF REAEBIY H RS i A B AR
ZHIFR}
1 MRSk
1.1 £iif

SCE FHF AT R 4R T EK PR R AT
Bt AL AT o0 S 56 3, SR FH B Y 4 He - PR
F5 BN FRFE I E) K IR I 7E 14 ~ 16 °C 54y 57
JfbfE 3.13.17.21.24 29 33 F136 d Bibt, £
ARSTENLSG 21 d JF4R,36 d 453 Ktk
LA E T -80 C WKEEIRAT
1.2 HE&EREERF

HHEE B %bt IGF-1 . IGF-1 R ik B
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Santa Cruz A &) ; FR¥T B-actin Fi& B Sigma 24
H) ; #H W —PT HRPeonjugated goat anti rabbit IgG
HRP- conjugated goat anti mouse IgG i H KPL /A
H) ; PVDF ) B Millipore 2\ & ; SuperECL Plus #8
BROLWE B PIRECE A &) ; B AniE s ¥ B E
HWg B Fermentas 2\ &) ; A~ S2 56 B Fi HoAth 4k 27 3K
FIE 3Bt
1.3 ZPHEREZEBRN

R ERER PR EHRFERICRER,
AT 1 x PBS PE#—IK; %4 100 mg #5101
mL Fi¥8 i) RIPA 2L, TR B BB S K s
o, B UK BRI R, VK B AESEZ#E 10 min; ¥
SRR ERE 1 mL B4 ,14 000 r/min 4 CE
030 min; /NOIREREH BWE, A EER, B
-80 C UkFE#H .
1.4 BCA ZMEEHRKIRE

T SElC ] 4 17 E 2 (BSA) A e (0.5
mg/mL) A1 B W (8 R F 200 pL Solution A
14 uL Solution B JEA]) ,# K 1 FiAHIKLE 96
FLAR A BSA FRofe it SR i (B i TSGR K
B 10 fif) X Solution A + B IR-G ), BNl 5E 24
3APATRIL. 182,37 C fRiE 30 min, ¥@&1ZF]
iR, WE 562 nm FRERIL(OD fH) . AELH
PRAERNLR, THO H R AR S IR

*1 BCA ENEHREERIRE

Tab.1 Detection of protein concentration by

BCA method pL

1 2 3 4 5 6 7 R

BSA 0 25 5 10 15 20 25 25
H,0 25 22.5 20 15 10 5 0 0

Mix(A +B) 200 200 200 200 200 200 200 200

1.5 Western EJifii%x#0 IGF-1 R ESEER
EFSFaPRFRIE

W Soli ] 10% SDS-PAGE 4hBS B fl 5% ¥t
gERE I E RS BHAE RS, HRER SR EMEE
(25 pg) MR HT 5 A 5] 8 AR AR, AR Yk
ZHEIKFLIE G, A2 46 FLAE N 3 2 H R Marker,
% Mini Trans-Blot F3 kI E IR H K, 56 50 V {E
FE, IR B W5 450 B3k 70 55 I R vk 4 B 1 43 3
A 100 V EE 4B E B A, FHR B i 2 5E
JE P ER B 25 TR LUK o

HIKG G , SEVIBRBUZ I, LU IR PVDF JRAI
AR/, S E Y H R Marker Y)F H 2
H BT A B DI, W I S 5 2 mp i R IR Ve

http: //www. shhydxxb. com

2o HBIFRRIERE IR BT AT
RHEBE MBS, Rt B 2 R E
178,350 mA {8 FiEEE 90 ~ 120 min, FEfELEH
J& ¥ PVDF JEBY M UBF R E A, ZR T
PVDF &M AELT S Y445 5 min, SR J5 i TBST &
Ue, UM B E BB ROR; Re A% 5% %
R250 X EEREHEAT Y029 4 h, 6, WA HE 1 %

% PVDF AR 5% JREYi%/ TBST f
P RIRE 3R /NIL A, B KO3 R LR,
F{RFA 1 h,SRf5 F TBST Rahiik 3 I, Bk S
min, i 5% AR §343/ TBST BLdl H & H IGF-
[ (5% IGF- I R) —#i TAEW 2 mL, ¥ PVDF fEjik
BETFRES - TIERT S Hil,4 C KEBE
AW (412 h) . &K HELH PVDF %, 8 A TBST
H R BHYER 3 K, BIK 5 min; A TBST A HRP
PRicEP R P TA/EW 2 mL, THEW E R
1:2 000, BYR &P ER TN RN 1 h; “HIHEFLER
J& BB TBST H 23k 3 IK, BIK 5 min,
B-actin HLAME KNS, THEWKEE K 1:5 000, HRP
PRCEDUNR B TR EE N 1:3 000,

B ECL fb2 % 6iR57 A WA B #i45 1 mL,
REGEZERTSEEM1 ~3 min, REZRE
&, RGBT A Z TR RIR R AR &
SRRERE b, S EIAT S X SHE G . ABE
RGP BGRB8 4T K BE b, 45 56
— 5% K BE L IE T R 1, THRH B4 KB A
B KR A, FIF B-actin fEAN S,

2 4R

2.1 BSAfREHKSEHFRNEARKRE

B 1 RARYE AR LT 3R B (BSA) AR 22
MR ERN 2, R TH R AR A A I A AL I B
JRABENZR 2,

o %0 1224.7x-121.54
y= . Tx-121.
T 501 e 9073
3 400
ésoo
X 200
o8 100
B o)
0.1 0.2 03 04 05 0.6
W

1 BSA #rdEmEVERHE H 22
Fig.1 Standard curve based on BSA standard sample
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®2 BEREARMRE

Tab.2 Concentration of sample proteins

s} 8] 3d 13d 17d 21d 24d 29d 33d 36d
W/ (ng/pl) 0.94 0.99 1.17 1.12 1.35 1.26 1.41 1.50

2.2 IGF-1 REZGCEREFHFEALZEES

Bl 2 R BEE R IGF- 1 K H 32k IGF-
I R EREF TR T &R IZfLE
Ho IGF- 1 R ERMfF b LEEHffAah R
H AN KT, SR (17 d) FAER R IR
BrEe(21 d) HRX KPR -4 LR ESE, mE
ARSI, HE B KB 8RR, 72
ARG R A AR BARK - R 3k . IGF-
[ R EBEAAELSERH B IGF- T A, K&Kk
KRG, B AR BI LG M IGF- T A, B
AHXFEERFRE,

‘ PAL |
3 13 17 21 24 29 33 36

5 - A 67 1

110 ku—

W IGF- TR
A7 T S o in

2 Western blot 458
Fig.2 Results from Western blot

3 g

Y HERWESY LB KRERXEFRIEXM
NI R GE R TRAE , FRATT ST BB 9T R B IGF- 1
mRNA e R Bk 1) 17 d F#H T A A
RIRH 21 d fra P REE R, TR 2R & g
BEWAR (BEE KRB RGN, 4
W55 K Western EQIBIEALI T IGF- [ R H 32 {4k
AT T A B MRS, 4R BR IGF-1 1
FEHAFMRILEKXSH mRNA K& EEAH—
HE; IGF- IR EAEEZDERMBEHRES
IGF- T #8140l , (HZEZE A H] 5 IGF- 1 A[A],

Fil =2, IGF- 1 & A7 7 6P 41 A B B A
(17 d) R R B (21 d) R K& 3.
Bt & A AR W) K P ¥ B 8 ( Hippoglossus
hippoglossus) Ft IGF- 1 Z& [t A 25 i k",
S5mAsh®IS L, IGF- I ZEfAR P FE TR

N FERKBERRAERMN , ELMadkd
FIBFR R, MR A ) IGF- [ /K2 5
B EASBAEKEREMXH ",
CASTILLO % f5y R Wi 7E 4T 84 7 IGF- [ i 5
REFTAR, T A7 aGIRTB AR
J& 20 ~24 d FFIE, & 36 ~42 d 4530, Hisse i nt
8] BB R T A7 8 FR R 0, T ELAT K/
(standard length, SL) ZEiKF| 7.0 ~7.5 mm, BiZ
SCH 21 d AT TFIRARZS , T AR 20K RER B 5k
W A AFEBESHE S OER, FEES
DT R Z W RE & #5 B H IR 58 A s, |
T, % B3 IGF- T 76 #2842 A K A 458 37101
H i ESA/ER, #4719\ R IGF- I mRNA 17 (H7E
AR R AR SR IR B B R B 3R IR T H
BARNERBAMBEN TR ESEEEFEEMNE
Mo

IR, ARS8 R &R 9 IGF- [ B (7E T 61 55
B FB KRR, B 58, IGF- T /K i R AT
B 5 5 0P 70 AR 25300 A Py SRR A
HyR, A EEAR A 18] AR BE 1288 0 3 B3 #R iR ¥
KENRIZUMHE LR E FEE, X MBS0
T FEHMMATEIE . Eaks,IGF-1
BT AR 2R 40 B 4T R 3G 5, 18 EL A 400 1 240 P 0
ToHVERY T ERATHEN IGF- [ & F/KF7E%E
535116 (Y B AR 7T B 5 2 641 £ 78 285 30 [B) ) 4
MPRT-A %,

HWR, AP B T IGF- | ARG M
BFRA 5 IGF- [ A8, HEHKFHE HAS
HisAn, —fiA N, IGF- 1 A FEFM R IE EE
W SHE AL RS M AZ R B IGF- T R 45
A NMEEAR AN KE S FEE IR, B
I, IGF- [ R J& IGF {55 M ¥5 7, kK
SRR B R LT IGF- [ {4 S sk, B
M ,IGF- I R EEEA R IR M B R R IR R AT
REESR T IGKF- T M2 ZURUEE, NI 3R T IGF-

[ R RIS . X R FEAE SR, 859 H AT
BT —AMRE A KRR B, REF
10 5 BEE AR 25 BT I L B s [ 2 AR DL A, 1HL— i
Pegi 2k KT S W IF iR E R —uet™ 0 ix
XM E, BeA IGF- 1 41 2 Uik iy 3R 75 vl g
BFARRBEESFLTFR. i, 5 IGF-1
%, IGF- 1 R & 76 647 2 A A5 245 1 [ 2 4%
FHER I Ko SRl 7E K32 67 I BF 53 R 9,
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|

21 %

IGF- I R mRNA ZEAF AR &5 KKK, A E 1
EEKPHBA P, dA B R e
SR E T R B K KT 87, IGF- [
R mRNA 7K A o PR, B A4 I 726 A5 25
HABR AR 5 B 19 IGF- T R 7K AR 7] 68 2 % s i
FrEa R N BAR ) IGF- 1 7K i —Forb e, X % F
R AW IGF- 1 # 2 S SUskt , 5 Bh o 6147
BRI TERESEAEEENE XL,

LR ARV B T AT RRE
KB IGF- 1 & IGF- 1 R ZEE A /KR FEik
B, (E AT i — 2 M I 8t R AT A R
EhF R s AR SRS T AR R R H
YEFIMLE

S E 3k
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Expression of IGF-1 and its receptor proteins detected by Western blot
during metamorphosis of Paralichthys olivaceus

ZHANG Jun-ling' , SHI Zhi-yi', ZHAI Wan-ying', LI Wei’
(1. Key laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306 ,China; 2. National Fisheries Technology Extension Station, Bejjing 100026, China)

Abstract ; In this study, Western blot was used to analyze the expression of insulin-like growth factor-1 (IGF-

I ) and its receptor (IGF- I R) proteins during larval development and metamorphosis of Japanese flounder,
Paralichthys olivaceus. The results showed that IGF-1 protein has a higher immunoreactivity at
premetamorphosis (17 d) and the onset of metamorphosis (21 d), while lower during metamorphosis. The
expression pattern of IGF- I R protein at the onset of metamorphosis was similar to that of IGF- [ , and but an
opposite pattern was observed throughout metamorphosis. These results provide a basis for further study on the
physiological significance of the IGF- | and its receptor in the Japanese flounder metamorphosis.

Key words: Paralichthys olivaceus; metamorphosis; IGF-1 ; IGF- [ R; Western blot
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