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[HEY B& B & 9 RNAshort hairpin RNA, shRNA) 4141 L I 9 MDA-
MB-231 i i % R AR KR F 1 #I3Z4K (type | insulin-like growth factor receptor,
IGF-1R) %35 . 481 IGF-1R X FLAR S AR A s AT R IO VE . ik M 57 A 4
U R S 1Y IGF-1R shRNA JURL 44 , g i iR/ 5 5% Y MDA-MB-231 2
JIfL 308 3t 8 B D' W A A T s Y%, CCIK-8 ik A T 200 L 434 8 658 7 AR A 3T 6 52 B 4
A0 AT AL E F7 . 200 0 35 2 S 0 445 5% 1) 4 [ B A R FH A 2200 o 22 4 T RN 2 00 T 22 4
i RT-PCR w45 R AT AL 45 R M L R AR R 200, £8 W)
P IGF-1R shRNA Jikr g4, 7 e 508 0 55%~60% . IGF-1R shRNA ¥ % MDA-
MB-231 41l J§ , MDA-MB-231 Zi il IGF-1R mRNA 57 1% k7K F 2 T B 40 o 4
SIS TEFIAT R BE 1 %2 ) W E M (P $9<0.05) . 4518 IGF-1R shRNA &3k F ki Al LA
AR MDA-MB-231 41 IGF-1R (933K .tk 25 300 1 2L 5 90 200 JfL 1) 44 &1 38 5 A G %
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[Abstract] Objective To investigate the effect of short hairpin RNA (shRNA)-
mediated inhibition of type | insulin-like growth factor receptor (IGF-1R) on breast
cancer cell MDA-MB-231. Methods Breast cancer cell MDA-MB-231 was transfected
with an IGF-1R shRNA plasmid vector labled with green fluorescent protein. The
transfected cells were visualized by fluorescent microscope. The expression levels of
IGF-1R mRNA and protein were detected respectively by RT-PCR and Western blot.
The cell proliferation was evaluated by CCK-8 assay, and cell migration capacity was
evaluated by transwell migration assay. Repeated measures ANOVA and multivariate
analysis of variance were carried out for comparison of cell proliferation between
groups, and analysis of variance was used for comparison of cell migration and the
results by RT-PCR between groups. Results IGF-1R shRNA plasmid vector was
successfully established. The transfection efficiency was 55% —60%. IGF-1R shRNA
effectively down-regulated IGF-1R mRNA and protein expression. The proliferation
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and migration capacity of MDA-MB-231 cells were also effectively inhibited when
compared to control shRNA (all P<{0. 05). Conclusion IGF-1R shRNA expression
plasmid can effectively decrease IGF-1R gene expression, and inhibit the proliferation
and migration capacity of MDA-MB-231 cell in vitro.

[Key words)] type [ insulin-like growth factor receptor; breast neoplasms; short
hairpin RNA; RNA interference

S ZREAERKE T 1 B 321K (type | insulin-like growth factor receptor,
IGF-1R) J& —Ff s B o3 A 1) 2 AR B A TR U b ZE AN E LN B RZ A K
Al +-1(insulin-like growth factor-1,IGF-1) #1 IGF-2 WA Y= ikttt . IGF-1R
HZMBMME N LA A UH S RE MM Y FI17 8 R %
TIN5 R B, IGF-1R A AUGE i 3L IR & 1 A2 K, o g A oF % 20, [ It
IGF-1R 1R AT RE 8 by L Mt 9 A SR 25 PRI 7 09 8 R0 PR e . AS BT 5% D 2L B s
MDA-MB-231 4iiJfd >y #F 55 % 52, 38 4 7% 4% IGF-1R % & & RNA (short hairpin
RNA,shRNA) FOki g4, 8¢ IGF-1R shRNA X 5| [ 9 40 Mo AR 40 3 78 F1 1T 7% fiE
TR, RNA T3 (RNA interference RNAD 35 A W T 3L R 968 35 RVE YT
P AL IR AR

1 Mel5R&*
1.1 EEM RS

NFLBE 9 40 I MR MDA-MB-231 1 H w50 2L 3E A= ) 28\l 5 pGCsi-U6/ Neo/
GEP Jirkr i [ 5 8 K2 Be 2 58 B s i 4 = 58 T8 AR AUE 5% T 2436 ; D15000+ 2000
1 DH5a 832 25 40 e W A R R A= AE BB 2 715 48 B o 250k 5] & (CCK-8) Al
BeyoECL Plus i & W F 28 = KA W) 52 AR BE5E B s B 92 9% DUTE I 3 (RIPA)
W NPT IGF-1RB Z wwBEHLIRI H Cell Signaling Technology 2 Fl ; Transwell
/N (3422 DWW H Costar 23 &l A 4EEHEEH (FNDIWH BD 23 A,

1.2 IGF-1R shRNA ki 25 44 it £ g

1.2.1 IGF-1R shRNA 3 A3 iT M3 96 shRNA F3ET TR, 2 88 SCk 39/
73T RNA (small interference RNA, siRNA) B /E H#8 &5, 334 | BamH THI
Hind MBI &S TIEBEERZEAG 9 bp AL L5, Ryl e 50 Hex) e A
52 T.H.(basic local alignment search tool, BLAST) 43#r LLRIE 3 R T4 . 5
Bt X BB shRNA 591, Bl control shRNA, DNA 31 i _FigE TAEYA
G RAIAE .

IGF-1R shRNA IF 4% .5-GATCCATACGGATCACAAGTTGAGTTCAAG
AGACTCAACTTGTGATCCGTATTTTTTGGAAGCTAGCA -3’ Jx 5% .5'-AG
CTTGCTAGCTTCCAAAAAATACGGATCACAAGTTGAGTCTCTTGAACTCA
ACTTGTGATCACAACGTATG -3';control shRNA 1F 4% . 5-GATCCATGAAC
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GTGAATTGCTCAATTTTCAAGAGAAATTGAGCAATTCACGTTCATTTTTT
GGAAGCTAGCA-3', )z 4% .5- AGCTTGCTAGCTTCCAAAAAATGAACGTG
AATTGCTCAATTTCTCTTGAAAATTGAGCAATTCACGTTCATG -3/,
1.2.2 HEFRIN shRNA W) FREA . 2 IR H Z B o8 v Bk da s iy oy ikt
it shRNA [ 1E SCBE A CHEIR K5 . 78 T, DNA #4220 9 /EH T 5 26t 1b
pGCsi-U6/Neo/ GFP FukiiE % . i% 352 77 ¥ Ak DH5a B2 MM, Fe4b )5 Wl
BB ATEE N TEREREWE 50 pg/mD ) LB B M .37 CHER
FEE SR . MWREDREFRML PRI 3 D R R VA R T 3 ml AN HHR
(Z o1 12 W 50 pg/mD 1 LB 5 52 9 b, 37 °C H i % IR (250 r/min, ¥ 1§
2.6 eGSR . AR BURL , Nhel B U500 , 77 G B 12K 1 F 4 ook it — 2
PRI 5 30E
1.3 4fiif % o o e

MDA-MB-231 48 H % 10 %o B4R 13 B9 RPMI 1640 35585, T 37 'C.5%
CO, HITFAR NG, A A K 2 90 Vo & AR . BOW 34 K 19 MDA-MB-
231 MM AT R A% Y . 404> IGF-1R shRNA 4 .control shRNA 41 Fi g £h
PR (PBS) 4H (25 H 4 , i Ye i 2 4% R Lipofectamine™ 2000 3t 57 14 BH 45 #52
YE. B TR A 4% 0 9¢ 35 H (green fluorescent protein, GFP) g 45 3 K] ,
DU G D) A I BB A% 7 AR SR e 0 . B UL )R 48 h AR BB DOt B s T i
A70 nm WEGVETRLE G M ER L AT CANM AR B TR el
1.4 RT-PCR R 45 415 IGF-1R mRNA )58 57K F

FEYLIS A8 h, il U RNA 4812050 & 40 w4 $2 IGEF-1R shRNA 4 . control
shRNA 4128 LA A9 2 RNA, B 0.5 pg 2 RNA T RT-PCR [, & R
RT-PCR BB #EITH4E . IGF-1R 95190751 . L5190 5'-GGAGGCTGAAT
ACCGCAAAGTC-3'. F g1 ¥ R 5-AAAGACGAAGTTGGAGGCGCT-3', ¥ 14
FBch 325 bp, LABERR H 9 88 i =0 (glyceral-dehyde phosphate dehydrogenase,
GAPDHDIE RN S HE P8 . L5191 5-AGAAGGCTGGCTCATTTG-3',
T M 5-AGGGGCCATCCACAGTCTTC-3', 448 Fr By 41258 bp., 2w 14
$7:94 °C 3 minfiiZEME ;94 °C,30 45559 °C,30 s Bk ;72 °C,1 minfE{# (30 KAG
YD RWIEH72 °C .5 min, L 100 bp DNA Marker /55 AH% 73 51 fE AR
1. 1Yo B B A B 1 FRL TK i 1] GeneGenius ¥ 5 AR 20 B & SE gk A7 48 20 #7 . LA
IGF-1R ¥ 84 557 W K E(ES GAPDH 934 4547 K BE(EL R FL(EAE iz L 4 MY 1GF-
IR mRNA BIAHX B &, LI ER 3 WK, BOFME,
1.5 Western blot K% 44 J5 40 i IGF-1R & H E A 7KF

UL S 72 h, i H RIPA 2 vp i i £ A 4i i B & 1, S H e = 2, 1
30 pgR FARE A T e S B IR - 3R TR I Tk e 458 1 FEL UK (SDS-PAGE) 73 &5 5
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T PVDF i I, =R E M 1 h 5, A IGF-1RB it GAPDH #—#i,4 C
W E 7%, TBST (tris-buffered saline with tween-20) EE3ES WK 5 I A FH W 1
AR i A ALY CHRP) e — P, EIFEIRIFE 2 h, TBST Pk 5 W, i F i
B Ak 27 &G (ECL) i 7 & BeyoECL Plus W32 . i i Image Station 4000R
HEIE AR R G BRAH IE 3 BT B R IR K
1.6 CCK-8 &% YL J5 4 i 3 5

CCK-8 85 & & — M 3T WST-8 At w5 72 #5546 00 20 Ji 38 50 59 . M
ML 48 h RS ZH AL (3 <107 L), LA4gAL 100 pl #2550 T 96 FLAR . FE 41K
SAEIFL. H53% 12 h 58l 0. 1% 4+ 11L3% FH & H (BSA) (U 1L iE RPMI 1640
AR AR SRS FE 12 ho [ MER LT Go/Go 1. Rram s 7% 10 20 G4 135 1Y)
RPMI 1640 #5520 3597 1~4 do BALINA CCK-8 %W 10 pl,IEEF 2 h 5. T
AR AS0 nmif KM SEEE[ D(450) Mi ., SCIniE A 3 K, il 40 M AR K i 26
2 B B o % = (1 — 2B [ D(450) ME /% BRZH[ D(450) B X 100%
1.7 RANT RS S0 4G I 55 Yo J5 20 B i 7% g

FE Transwell /N8 5 i 2 1 o FL U IR 19 R 5 187 90 i 40 pd FINOJ /2 9K B
25 ug/mDJG KT, BAMMEYLT 48 h BL 100 pl(5X 10" LDEM T 1%, 4
Hix 3 MEIFL. FT=EIA 500 pl &% 15 %645 M3 A9 RPMI 1640 K7 5736, & T
37 C.5% CO, MR ANEFF 24 h, HF EEWR B EE LI TR ARTR
HIAN AL, 4 9% 22 58 B S [ 2 15 min. 0. 1% %5 & %8 (erystal violet, CV) % 6,20 min.
K EBES 3 5 KT, 10 % 218 B 4,20 min, PEML TR T HEFRAY b 570 nm P K
WERELD(570) ME . [ BT R % H . SEE A 3 K,
1.8 Siit=rab

A SPSS 14, 0 #4758 12400 1. B8 UL v+ 5 F R, i ] Shapiro-
Wilk AT IES 0 AR5, P>>0. 05 il B IES 010 ;i Levene’ test it
1707 255 PERE G, P=>0. 05 R /& 7 22 57 1 5 7R 6 2 IE 280 A Fl 7 22 57 MR 2%
PR AT 2551 M. 6 20 fif 38 A S 99 25 R {8 F Mauchly’s test of sphericity
HATERIE R 55 . P<0. 05 & B 4 /™[] o5 51 42 00 8 (%) B30 H0 [) A 7 s B A 51
R FHEE 52 0 3 T 22 43 B AL 22 J6 7 22 40 B s RT-PCR & 5t 45 51 1 41 i 1 78 52
B 4E R BN & ) 2208, P<<0. 05 N ERH G5 X,

2 FR
2.1 shRNA 33K Jiokr it ket ik g

IGF-1R shRNA ik ki fl control shRNA 3k ki 28 Nhe | g4 B
WK, AT IL—2% 630 bp A9 DNA & (K D a3 ER, & Rig4dTAYA
I F 54 R T AU sShRNA F B 5151959 58 4 — 3.,
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M 1 2 3

7501
L 631 bp

M:D15000+2000;1:pGCsi-U6/Neo/GFP Ji ki 5
2. IGF-1R shRNA %35 k7 ;3 control shRNA &3k ki
B 1 =4 ok D) 5

2.2 IGF-1R shRNA 7 MDA-MB-231 41 g P i %5 Y 0%
YIS 48 h 7B E 9Ot WUEE T WS, B Y I ) 40 B 7R AR 4 0 0
shRNA Fik FkifE MDA-MB-231 40l 955 YRl 55 % ~60% (181 2)

B2 YU MDA-MB-231 4 fifl N 33k 4 (.5 G B 1 (X 200)

2.3 IGF-1R shRNA ## MDA-MB-231 40} IGF-1R mRNA F#ik

IGF-1R shRNA 4 IGF-1R mRNA #HX} %A # I control shRNA 4 %5
FZH P (P<C0. 05) 5 control shRNA 4 545 4 IGF-1R mRNA 2 ik 7K F
2R GEFE L (P>0.05,% 1. 3),

£ 1 Y IGF-1R shRNA X} MDA-MB-231 4ififd IGF-1R mRNA ik & 15

215 IGF-1R mRNA #£ik i F1{i Pl
IGF-1R shRNA 4] 0.3240.02° 30. 596 0.01
control shRNA £ 0.6640.09"

A 0.67+0.06

a:P<C0. 05,5 control shRNA M1z {4 b ;b P>0.05, 525 B4 LR
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M 1 2 3

400 bp—
<IGF-1R(325 bp)

300 bp— «—GAPDH(258 bp)

200 bp—

M:100 bp DNA marker;1:IGF-1R shRNA % ;2:control shRNA 4 ;3.4 H4A
B 3 IGF-1R shRNA il MDA-MB-231 40t IGF-1R mRNA ik

2.4 IGF-1R shRNA #J#] MDA-MB-231 408 IGF-1R & £k
shRNA 3k fki 2t MDA-MB-231 40l 72 h J5 .5 control shRNA 21
25 HAAM . IGF-1R shRNA 20 IGF-1R EHEZHF R ETFEE 1),

1 2 3 M,
GAPDH (i SN  awwi 3/ (0

IGF-1R B — S 05 000

1:IGF-1R shRNA %4 ;2:control shRNA #H;3.25 441
4 IGF-1R shRNA #i#] MDA-MB-231 4iii IGF-1R & H ik

2.5 IGF-1R shRNA ## MDA-MB-231 4f g {4 & 3 58 g

ShRNA ZZ3A ki UL 5, IGF-1R shRNA ZH 40 i3858 I 1% , 5 control shRNA
ZHAR L . 55 2~ 4 K 10 B8 58 41 1 245 1 oK 28, 09 % .35, 13% F1 25. 16 %3 1M control
shRNA 2l 575 [ 4L 8] 41 Jfd (AR S B4 B BE ) i) 25 5 TS i F 27 L (P>>0. 05,38 2. 4]
5,

%2 #: IGF-1R shRNA % MDA-MB-231 41 Jifl {4 41 34 58 fi& 77 19 5

D(450) &
215
1d 2d 3d 4d
IGF-1R shRNA 41 0.20+0.02 0.23£0.02° 0.33240.02* 0. 4640, 04*
control shRNA % 0.214+0.02 0.3240.01 0.50+0.02 0.6240.03
FHA 0.214+0.02 0.3140.01 0.51+0.02 0.63+0.03

a:P<C0.01,%5 control shRNA 41 fl%5 141 Fb ¢

2.6 IGF-1R shRNA #ii#il MDA-MB-231 48 itd A4 44 78 3T 5% fig

IGF-1R shRNA 41 4ff ffd i 4R 73 B 0 il %4 33. 98 %, 55 control shRNA
H.axZxHAE . ZR G513 L (P <0, 05) ;control shRNA 4 5251
2] TR AN LA H i 22 R IR ST 2408 L (P>>0. 05) (% 3. K 6).
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0.71
0.61
0.5F
0.4}

D (450) {f

0.3F

.---"'--‘:E—-.
02 P IGF-1R shRNAZL

— ———control shRNAZ{
0.1 —[4

0 2
) (d)

a: P<<0.01,5 control shRNA 4] . #%
B 5 %7 IGF-1R shRNA Xf MDA-MB-231 4 i t4 #1384 58 6 1 #4 5% Wil

£ 3 #:% IGF-1R shRNA St MDA-MB-231 41 il {& 4 1 5% 8 7 1 52

2 41 D(570) {4 F1{H P
IGF-1R shRNA 41 0.08-0.01¢ 81.438 0.00
control shRNA 4] 0.1340.01°
25 1A 0.1340.01

a: P<0. 05,5 control shRNA 41175 (4 4 ;b P>0. 05, control shRNA 41575 (4] Hu 4%

0.161

0.12

L

0.08+

D (570) {4

0.04-

A

0 3
IGF-1R shRNA# control shRNAZH =S HAH

a:P<<0.01,5 control shRNA 4 [t %
B 6 #Y IGF-1R shRNA %f MDA-MB-231 40 {& /M T F RE H1 1 5% )

3 iTFig

UM g L i LR G PR . DA RO IE &L IGF-1R 7EFL e 4 4
H A K B TIEH D, a3k IGF-1R MHE L F/NE T 8 s B al I s 3.
BRMEES . RNAL ZF5 38U RNA 70735 7 [F IR H R RNA B, 5 80 e 2L
FRUTERMY NS . 75 40 M Ji 4% TR 1 Dicer FIVE I T » shRNA F&f# K 21~23 bp
) siRNA, siRNA %5 & H A oo 8 I i RNA U5 5 2 4 % (RNA-induced
silencing complexes,RISCs) ,#XJ5 siRNA 5|5 RISCs 454 25 2 H#MY mRNA
JP5 L B AR AR B mRNA, § 808 H R B KF- TR, S22l B 193 R =8 U0
BRI, RNALH AR T 1z 1 F 3 R S GEF 58 FE PR R Y7 Ok

ARG R DA I 54 L T 23k IGE-1R shRNA 19 5 ks 2% 44 , %% 4 J5 3L
IR A A IGF-1R FE N 5 8 A A I % 3 IGF-1R mRNA 52 H B 5 W
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2R B, 22 W] IGF-1R shRNA % Juso 31 7 % IGF-1R 2 A 3 35 4 1 B9 76 .
shRNA FikFki#6 04 5 ,IGF-1R shRNA 20 40 My 3458 Jk 12 , 5 control shRNA
HAHLE 56 2~ 4 K W0 3G B 40 i 5% 43 1 A 28. 09 %6 .35, 13 % Fl 25. 16 %, 53¢
BRI IGF-1R shRINA 4100l L A g 40 B A K A9 il — 30, IR AT 75 S 00 45
RE/R . IGF-1R shRNA 4 40 i 19 {4 4h i 7% 30 il 2 28 33. 98% . 5 control
shRNA 4 f175 HAL L8, (RSN BB Il 52 3] 8 & ], iz 45 R E W IGF-
IR 7EZL MRS AR AR M E RS o B v A AR . g A it i e B s R U 5 1R
28 AWK Y s dk k AN AEK S IE, IGF-1R A ] B3 i 14 3 7
P9 40 L ) 3 % BE D i A i R I R A . R 4t IGF-1R shRNA 19 MDA-MB-
231 A ARS8 5 FITE RS BE T 0 2 B, $E R 8 i RNAL BERUTER IGF-1R 7]
DA SIS0 400 o) 2L s A0 Y AR D 1 B FD AR TR RE D

CEAHIBNIR Y R LR B E BRI k. X T ME B R 32 1K (estrogen
receptor, ER) FHYE A FL R I 8835 SR EN 43 W36 97 vl LA i 35 B (IR At TR (B A
WS W 1/4 1B E X AR T TR T 2557 . Song S8 WF 98 & PR, K 4
P43 WA TE YT A fi 5 3 7L s 20 B 8 IGF-1R {5538 % i 35 M. BHWT IGFs
68 5 U] A0 411 ) 0 8 2% 0 2L R 0 A B B R R Y . IR AR ER BELIKT )
A IGF-1R B9 #E [m] 3R 97 BCA 00 . it A ] 58 7= A= 1 [R) VR T DAt — 25 ol 3 2L R
FEREMEUE" . X T ER BMEMZLIRE B R B E ER VA EZ IR A
TR AR F Az K 2 Yo BB = B PE LR B BOTR YT T SR AN
UG 2% B 32 R T 0T BB RCA VR AE B 25 W S R AR Y Ol B 9 S 1)
IGF-1R By RIG T $2 40 7 S0k 4 . (Hid i RNAL $ AR UTER IGF-1R B9 77 &
N T R B rT AT PR A it — 20 R 5

2 2% 3Lk

[1] Werner H, Bruchim I. The insulin-like growth factor-1 receptor as an oncogene[ J]. Arch Physiol Biochem,2009,115(2) :
58-71.

[2] Sachdev D. Regulation of breast cancer metastasis by IGF signaling[J]. J Mammary Gland Biol Neoplasia, 2008,
13(4) :431-441.

(3] M. ZEmAf, %), B siRNA #ar g IRR A IGFIR 5K 09 JF 3 4 M vk i Se 36 i 5 [0, op 3% 41 32k 510 PR
24 7,2007,14(6) :679-684.

(4] ZR/RIS . Bham A, M RNA TP B 2 38 2 441 ) T 988 40 M IGFIR Rk AT S [T, b i 5858 2 2 4l (B2 2
R »2009,29(10) :1163-1168.

[5] Lann D, LeRoith D. The role of endocrine insulin-like growth factor-1 and insulin in breast cancer[J]. ] Mammary Gland
Biol Neoplasia,2008,13(4):371-379.

[6] Jones RA, Moorehead RA. The impact of transgenic IGF-IR overexpression on mammary development and tumorigenesis
[J]. J Mammary Gland Biol Neoplasia,2008,13(4) :407-413.

[7] Takeshita F, Ochiya T. Therapeutic potential of RNA interference against cancer[J]. Cancer Sci,2006,97(8) :689-696.

[8] Riedemann J, Sohail M, Macaulay VM. Dual silencing of the EGF and type 1 IGF receptors suggests dominance of IGF
signaling in human breast cancer cells[J]. Biochem Biophys Res Commun,2007,355(3) :700-706.

[9] Musgrove EA, Sutherland RL. Biological determinants of endocrine resistance in breast cancer[ J]. Nat Rev Cancer,2009,



A PR 2 A8 (B P D 2011 4F 2 A 45 5 % 45 1 ) Chin ] Breast Dis(Electronic Edition) s February 2011, Vol. 5,No. 1 e 57

9(9):631-643.

[10] Song RX, Chen Y, Zhang Z, et al. Estrogen utilization of IGF-1-R and EGF-R to signal in breast cancer cells[J]. J Steroid
Biochem Mol Biol,2010,118(4-5) :219-230.

[11] Fagan DH, Yee D. Crosstalk between IGFIR and estrogen receptor signaling in breast cancer[]J]. J Mammary Gland Biol
Neoplasia,2008,13(4) :423-429.

[12] Miller TW, Pérez Torres M, Narasanna A, et al. Loss of phosphatase and tensin homologue deleted on chromosome 10
engages ErbB3 and insulin-like growth factor-1 receptor signaling to promote antiestrogen resistance in breast cancer[]].
Cancer Res,2009,69(10):4192-4201.

[13] Semeth. = PIPEFLBRE BT LT/ CD]. A FLIRI 2% - 0 TR, 2008, 2(5) : 612-617.

(SR H 91 :2010-06-17)

(AR 3 i B8 < % 7K D

HET. ARG S MBEHERET 1 2 2ARER & RNA # &l JUIK & 3§ 740 i 45 4k 7y 09 16
b3 A A [J/CD]. P 4 JURR A A& & . & F 1R, 2011.5(1) :49-57



