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WE. B WitERALH TRO4NBEE - £5F9%H 17(ADAMLT) A H #9424 £ RNA(shRNA)
EASUIRSE MCF-T7 ta B8 s e VE AALH . ik 4P ADAMLT A BT A 4% 5% ADAMLT-shRNA, %2 &,
FILEFE MCF-7 s e, RFBMBIZREMH (FEAFBRA) it RNE (£9 PBS. # % ALLA7
ADAML7-shNC . 4: & ADAMLT-shRNA), 554 % BT B4 F 0 shNC 28 % 0 shRNA 20 sk BT JE 41
B A ShNC A fese 8 shRNA 41, @i A 1%E O, 5% = £ 4L8 CO, F= 94% F, N2 #9184 A AR FR A AL Il &
R, 5 A KR L AR TR A4 R M (QRT-PCR).ICELLigence % % .7 X & fofU ] MCF-7 4m Ly
ADAML A R RA KT, mpp Ak WmE ., MAaEh A l, S8 fmi st ADAMLT A B
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Effect of silencing ADAMI17 gene on proliferation of human
breast cancer MCF-7 cells under hypoxia*®

Guo-fu Chen, Li-jun Wu, Xue-peng Zhang, Zhun Cai, Xiang-chao Meng
(Department of Surgical Oncology, the Affiliated Hospital, North China University of
Science and Technology, Tangshan, Heibei 063000, China)

Abstract: Objective To investigate the effects of short hairpin RNA (shRNA) targeting at a disintegrin
and metalloproteinase 17 (ADAM17) gene on proliferation of human breast cancer MCF-7 cells under hypoxia.
Methods The specific ADAMI17-shRNA expression vector was designed for ADAMI7 gene. They were trans—
fected into human breast carcinoma cell line MCF-7 cells by electroporation. Depending on cell culture condi-
tions (normoxia or hypoxia) and cell transfection factors (blank control PBS, transfection with ADAM17-shNC,
transfection with ADAM17-shRNA), experiment groups were divided into normoxic control group, normoxic
shNC group, normoxic shRNA group, hypoxic control group, hypoxic shNC group and hypoxic shRNA group.
Hypoxic environment was acquired by a three gas incubator filled with 1% O, 5% CO, and 94% N, QRT-
PCR was used to study the expression levels of ADAMI7. The proliferative ability and cell growth curve of
MCF-7 cells were detected by iCELLigence. Cell cycle distribution of MCF-7 cells was analyzed by flow cy-
tometry. Results The specific ADAMI17-shRNA expression vector could effectively silence the expression of
ADAM17 gene in human breast cancer MCF-7 cells under hypoxia [hypoxic shRNA group 2-24T= (0.55 =
0.16)]. The proliferative ability and cell growth speed of MCF-7 cells were inhibited and the cell cycle was
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delayed by shRNA transfection and hypoxic incubation. Conclusions It suggests that the synergistic effect of
ADAMI17-shRNA and hypoxia inhibits the proliferation of tumor cells.
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& )8 B R B 2 —, BT AP R
ADAMLT FEZLBRIE ) & R R R R L 2y
. RNA T4E(RNA interference, RNAI ) J&—Fii
RAGEEFGORBAR . IRFTIIAF 5T A3, FIH RNAI
AR Y ADAMLT siRNA 3 7L 7 9 MCF-7 41 iy
i, A LB MCF-7 41 ADAMLT SE[H (3%, il
HAMERRZE iz shhe ) I FERE 7o H T
TEBRE SIS FI RNAT TR ADAMLT JER % AFL
Hges MCF-7 2R 3G 5E Y sEm i o2 50 A9 B 7
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1 #HEREZE

1.1 ##

MCF-7 4t jitd 52 14 T~ v [5] B2 2 B 2 e SE Al 2= =
WEFE T 40 0 %2 , Trizol \M-MLV 336 %% 53577 £ | Plati-
mum SYBR PCR &7 & 26 H Invitrogen 23 7] 42
fit, ADAM17 shRNA F1 ADAML7 shNC #& &L T
T B 2 AR A BR A R AN AR Ak
PEHE H GFP [ZIAHESL il e o G R R
TR DR RE L YR FR P S ANR : ADAMALT $0 )7
51| pGPU6/GFP/Neo-homo-ADAM17 A 5'-GGAACT
CTTGGATTAGCTTAT-3", BPEXT IR T ¥ 41 pGPU6/
GFP/Neo-shNC : 5'-GTTCTCCGAACGTGCACGT-3',
1.2 FHik
121 %Ioin ARYEAN MR IR A R4 M Y R
R, 52850k 6 41, W3R 1.

122 miade ¥ ANFLIYE MCF-7 4l & A
10%HG4F INVE (1% HE R R S RIS DMEM
WERR SR IR SR o 40 BV U 359, 37 C1H IR L95%
23 5% A bk CO, IR 5% 4 T F CO, 5557
FEPVH LGS B4 RIS T 35 5%, 37 CHEIR  TEA
1% % 0,.5% C0,.94% & N, iR & <1 1Y 58 2
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x1 ZWHA

215 MBS SR A ML YN R
AT IR WA et e

4 shRNA 41 A $4 ADAML7-shRNA
4 shNC 41 A Yy ADAML7-shNC
BT B2 &2 et e

48, ShRNA 2H &2 #:7t ADAML7-shRNA
T4 shNC 41 7 Yy ADAML7-shNC

123 W sliEsrde IR, AR AR E
1 x 108 N, B HL AR AN 5 | 1Y ADAMLT-
ShRNA, A JTKE . FEMIRIANNE, EHLIERAE. & &
CUY21 EDIT II 4t F % A AN iy i th i (125 V) |
Jok i 5 B (10 ms ) A1 HL % B [B] (1 min ), B &b B &5
J& IMATE &R TR R T 45 4% shNC 4 Anxt
HEZH , shNC 4L A S YL iR A1 JC P51 ADAMLT -
ShNC, X AT A 554 G4 AT ADAML7-shRNA i
& EEFEM PBS,

124 gRT-PCR #:# MCF-7 %1 Ji. &9 ADAMIT
MRNA 89 F 5 AKF pRIEEYe 12 ~ 24 h J5 AR 4540
L3S TR AT AR, 23 0l R AECT B R f R T
Ri g% 24 ~ 48 h, 42 Trizol 3855 156 B 45— 25 B R BUEL
RNA, I 5E &5 RNA ()40 RNk B AT A 526 2R Ja R
FH M=-MLV i&57 &4 it cDNA, Piatimum SYBR il
B T PCR ¥ 8 [ Vi o ADAMLT 514751 . Ll
5'-ATCAAACCCTTTCCTGCG-3', Fiji# 5'~-CAAACCC
ATCCTCGTCCA-3', ¥ ¥ Bt JiE 154 bp; B -actin
W55 : il 5'-GTCACCTTCACCGTTCCAGT
TTT-3', Fij# 5'-TTCTTTCCCACATTGCGTTGATTC-
3P BEKEE 175 bpo X S2B64h SRR FH AN G B
T T AT

1.2.5 iCELLigence % %t& il MCF-7 4 i 64 32 74
{8 H1 iCELLigence RZE#EA T4, 7E E-Plate L8 L
JIA 300 p 1 RA SRR . ¥ 1 Bt E-Plate
L8 i B /K15 746 1 % iCELLigence [ 1754 3%
Fto 53 LU F CO, #5574 h Y iCELLigence 17
HAEIE IR, HICELLigence RGEAa N, 5 H SL U0 5
Fgh S A SRR AR A AR A5 11 20 B BHBT S 80 4 ik
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FeH(Cl) sk Fan, i iCelligence DA Software 1.0
AT ARG S A RS A 3L
1.26 AX@Srpmie il wohigg 12 ~
240 J5 ARYE A LR IR ARSI, 4330l AR
B TR R 24 h SRS AL AN, A TR B 70%
LT 2 ml R4 BRI, BT 4°CREE4i i 24 h LI
Lo M RE LS A TIA 1Y PBS W E R4, in
AHEREJ7 50 wg/iml 59 P14 500 w1, 28 TR E YL {0
30 min. FH 300 4HUE ¥ 3 118 20 At 2k L o FH b o
JF 22 AN A SR o 2 440 it F1 3 4K F ModFit 234
g
1.3 SHitFEFIE

K H SPSS 19.0 Gei R4 T4 4t 434t , AR
B ESHT AT S R R K- 4L A 1
SEYGIE, P R AT R85 22 0 M 4% S I
) BRI, | =B 0N RN PR 2R ) 58 HORON , P <0.05
LRAGIEE L

2 #R

2.1 MCF-7 #Ram IhEE & shRNA FRik ik

USSR A TR 48 h J5 B TOOLEI B
FH2E AR T LSRG YO, AR S0 v o 2 FL e
P HIRCR IR 90% L [ (UL 1), iE S AR S 46 17
R G TR SR I
2.2 ADAM17 mRNA #1833 FRik 7K FE

24 ADAML7T mRNA BIAEXS Rk W3R 2, 1R
PEHTIR D7 223 M A5 Y, A 35 45 A% MCF-7 411 Jifg
ADAML7 mRNA [ 3R 50 5200 5 240 i e IR &
%t MCF-7 41 fi ADAM17 mRNA B Z A M IRA
S, AR ARG SR S A ) 22 S A e L (F =
17.914,P=0.000). #5451 T H TR MCF-7 4iiffl
) ADAM17 mRNA FHXT IR AR T 5 A4 T iR

A

B

(o AR AL YL 2R Z [ 25 58 Gt 2F g L (F=
50.005,P=0.000). %% 2 AL SR, it H
AR, Y shRNA (1) MCF-7 4ififif) ADAML7
MRNA R FEA AR T4 BEZH FiIshNC 2H(P<0.05),
X B FT ShNC 4 [H] beds , 22 R ES 122 2 (P>
0.05).
2.3 R4 K &AL E A

% iCelligence DA Software 1.0 #E4b BT G
FE3) 20 0 AR K AR 22 (UL 2A KL 2B), FFi 754 48
Xif HRZH 480 ShNC 2 i %80 ShRINA 21 (40T IR 2
B4 shNC 41 Fil i 4 shRNA ZH 1K) CI 2351 Jy 6.22.,
6.19.3.12.2.86.2.73 il 1.27., X} 440 MCF-7 4 jitu
FAHT PR 7 25 ATt AL 35 25 A4 6 MCF-7 41l g
(49 A A B R B TR A S 5 4 A G R R X
MCF-7 Zfi i A=+ 3 B R 8 15 PR A 52 . AN W] 20
MusE SRS LR 2 T A it L (F =5.258, P =
0.000) , ik (45 TR E G 5% , 45 4 MCF-7 4fi g
MR BETE 24 h NN, 24 h J5 18008 , 3858 1 1 1%
I ARG G PR 22 25 R A St L (F=11.053,
P=0.000), %54 2@ LA LE R, Toig # AL A,
YL sShRNA 1Y MCF-7 4 Y AF < TR AN 3 78 1

R2 HEMBIE ADAMLI7 mRNA HIRIEER

251 % pLuE
HAENT IR 3 1.00
W%, ShRNA 21 3 0.74 +0.11"
45 shNC 41 3 0.96 +0.11
i &=Wa itk 3 0.95 + 0.57
48 ShRNA £ 3 0.55 + 0.162?
B4 shNC 21 3 0.84+0.11

2 1) 5% A 0 B ZH TR 45 shNC 41 [ %8, P <0.05;2) 5 Bt S %
HAZH FNfi 5 shNC 21 FA:, P<0.05;3) 5% %8 shRNA 41 3, P<0.05

A Y ShRNA J5 9G4 B #54% shRNA J5 I BHIZ &% ; C . AR BIKZ hn 1%

B1 RHAEEEERMETURELNE

(x100)
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I A L 45 R PP T UTER ADAMLT JE PR X N ZLIRIE MCF-7 48 LG 5 14 5 k)

AHXT %) BEZH A1 shNC 21 [ A (P <0.05) , X R 20 Al
shNC 2 [a] b, 22 7 ot 1245 L (P>0.05).
24 ‘HEAEHEARIEEL

H Y GJ/G1.S.G/M 4 Jifd Sl 18] UL &l 3 ANk 3.
FY GJ/G1.S . G/M AL A AT R O 25 0 A
T, AR IR 50X MCF-7 4R ] GJ/G,.S.
Go/M I LA AT S 5 At A G PR 2 %6 MCF-7 4t
JAHITT) GJG,.S.G/M TN 5EM . A RIS IR A
M2 A Geitr i L(Go/G, ] : F=60.211, P=0.000;
S 1. F=37061, P=0.000;G,/M ] '=10.103, P=0014),

A a] /h
A HREKI TSR

AR A F RS 3519 MCF-7 411 Go/G, Wi £ T
BRSNS (G B TR A R R
TR A AR Y N R A 2 R A Gt X
(Gy/G, #: F =95.853, P=0.000;S #]: F=31.974, P=
0.000;G,/M #: F'=15.089, P =0.001), 454 £ HE L4k
GERE I, TC R A SRR, 5 ADAML7-shRNA
1) MCF-7 4017 Go/G, 121 il 2 T~ B 41 F1l shNC
ZH(P<0.05),S HIFT G/M Hi4t /T FEZH il shNC
ZH (P <0.05), 1fif % BEZH A1 ShNC £H M4 22 S+ L 4 it
2275 X (P>005),

Fifa] /h
B R A TR

1%} F82H ;2. shNC £ ;3:shRNA 4H
E 2 HHMBKIERKMZE

| i
5 ]
] #
. ]
H

g0 :
5 A

- 1
AR LW
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Mmtn

A~ C: i EIRAS ;D ~ FL BRECIRAS ; A D XHIR4L ;B E:shNC £H;C .F:shRNA 41
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%3 HBAM GJG..S.G/M HMMAE N ELEE  (xxs)

2551 Gy/G, S G,J/M

H IR 54,38 + 1.95 33.80 + 4.09 11.82£2.70
H4H ShNC 41 53.03 +2.52 36.01+1.55 10.97 + 1.94
HWE shRNAZ  70.10+1.85°  23.60 + 1.09 6.30 + 0.82°
&= waiit| 62.84+2.09°  26.15+158  11.02+2.38
B4 shNC 21 6257 +1.10"  27.51+1.98 9.92+195
G4 shRNAZH  7435+2.36°  2097+1.35  535+0.38

e S ER IR R, P<0.05
3 iTig

LR AR 2 A A DL R R 2 — |, BB SOk
fit i 2000~2006 4F- & [ 2 7 7L M 95 HL & e %o
6.96/10 J1 ~71.46/10 J7, HE B FFHEa#E, Hir
Z R HFAR AT FIR MR YT S LR BRI B,
(AR I A B Ak, Bl T A2 HOR 2
o RN e 2 i AL TR AR, TR %o 40 i 52
A SCSEIE PRTR 2 20 B S IR T T, B4
AT 0, R BT Y AT LR IR YT U
S

ADAMLT SRR ER - 4@ 51 W 50 1) 2 Al
Bz —, B R EMN &R E A, ADAMLY
KRR BT UIEGRE /R, (A58 1 20 I A1 D fig
DX R | I BRSO 22 45K AT REAS IR ) 40 F , DA
TR Qs 2 shee ) & 2 M= reaA o, H
RIWFIE & B, ADAMLT 7 22 Rl i oig 20 40 2 B
IR, ANFLARIERE AN IR 0 Sk S e | B L
JEAE . RNAT Z B SUBE RNA, DU 54 S rY
FORUTER I UR ML 9 Rk . K 24K siRNA £k
AP TT A RE ek 4 19 & 2k RNACShRNA) , fifi
153 shRNA 7E4I N I8, Bl 90 TAL siRNA, A
M A FESFTUBE . SRR H 2 H RNAT AR T
W ADAMLT FRIRIKF-, AT DLIo i 2L Mg g A4 1) 2 1
PRI, R AT ) LR bR i A K R 28 RE T, A5
ISHIFITUESS , ADAML7-shRNA 7] LA R T2k AFLIR
S MCF-7 41l ADAML7 FEPRI ik , iR 40 i
AR TR, SE SR AN A SR, P A A . R A
K FH shRNA JTER S100A4 JE K %) 3L IR 88 MCF-7 41
Ji A S HE FEAS 1 BAT VR F o RNAT B8R
WD), A R PR TR R E T

FHOCHIF 5T O UESE , ik S LR o 55 S AR i gg )
PREUIRET 0 FEAEAE 2 — B, Bl 25 o9 40 e pesie A

o, PRBRIE A , H A L VAL o AN % T g
PR I8 4 P AL 17 T R e A A, Jm TR B v i 4
AT LS M e ed 20 B () 34 58 R AR RS T AR
AT R R o RS S IR B, SRR LA
YRR AT R A EE N, HR R L e
YNAIERS (RZEMNRE ST . SRIHAGEWE B, i RE [
NFLUIRIE MCF-7 41 miRNA-21 %35, /2 240 it )4
T2, i 45 . 5T DL B DGR, ARG R ] RNA
FABEXT ADAMLT JEH) ShRNA FERZRMAGFEYL A
FLIEE MCF-7 ZHH, 38 i AR MEADUE S O SR , B TE
WLEE Bl S 45 11 R DLER ADAMLT K& PR X A L B o
MCF-7 4iu385a 52 . WFFE 45 530, ADAMLT-
ShRNA 7EBE S T UTER MCF-7 40Jfif ADAMLT-
MRNA 335 , P 1T S 500 A K B 1, 240 e
B e STRRARG , FRAR MCF-7 41 S 391 . G/MIHAY LL ],
Go/Gy HA L BH fub BT , 4060 ) A A 2% . ik B 200 it 5%
IS (B A A5 1 ) TN A R e IR 3R (5% S« ADAMLT
shRNA) Xt MCF-7 Zfififif) ADAML7-mRNA FFKik |
20 it A R R B T AR 4 S R L
3, ADAML7-shRNA FE SRR AFAE I RIAEH
S [0 1 e 200 B P 348 o ARSI  , ADAMLT
BN Y o P S EN L M NP
It —ANBr A 5T 7 ) o A OCER S RNA T-HLAAH B
VEFBLTIA Rtk — 2L R AR IR AR S RNAT F2R
AIRABIESE B BT AT T o e 20 e s 4k
PREE 22 0] 9 5 ZR AL, Ay ek yga A S ik fF 5 R e A A
] YA YT SR AR 1) SRS A v
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