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MicroRNA-221/222 SFELIE MDA-MB-231/DOX giiu ka2 2t 2451
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EE B 4550 RNA-221/222(miR-221/222) 3+ 5L % MDA-MB-231/ 17 % 4 (DOX ) 4m i, DOX @it 25 M 65 % vt . Frik: £ Bg
JiAk ik 4 3 miR-221/222 3445 (miR-221/222 inhibitor ) £ MDA-MB-231/DOX #m it A (Inhibitor £8) , ) B % 5% & * BB 40 o 4 3¢
FEFF) e A bt BB, KA %A 3% K2 ¥ PCR (qQRT-PCR) #: il MDA-MB-231 48 it 4k % MDA-MB-231/DOX % it #k 64
miR-221/222 # ik /K B # Je 5 & ; CCK-8 BFAail 4 % 48 h /& MDA-MB-231/DOX 4m i3t DOX 2 d A gt 69 T AL iR X am e K
(FCM)#&im) 4% 4 MDA-MB-231/DOX 48 ftL 64 4 L8 T & ; & & 9% 97 3 52 B (WB) 4l 4% 3 )& MDA-MB-231/DOX 48 it 4% 4
=& 9 p53 LiAA A4 BT (PUMA), Bel2 & & 1545 B F (BMF ) 24 % 40 it 8 21 5 & gt B 4 40 B F p27(p27%0 ) e Rk b oL, 45
B .MDA-MB-231/DOX %1 f#, ¥ 45 miR-221/222 4 ik /K -F & T % A MDA-MB-231 @@ (P<0.05); MDA-MB-231/DOX #m L 4% 3¢
miR-221/222 inhibitor 96 h & ,miR-221/222 ¢4 & ik K F ik F X G st B A A= M3 B2 (P<0.05); 55 & st @48t
MDA-MB-231/DOX %1 i, #% 3¢ miR-221/222 inhibitor 48h & ,DOX 2k #: 43 48 h &, taf ey 8 — 29 291 &, B fm e W 4912 8 =
& & PUMA, BMF yA % p2750! ¢4 % ik 34 ¥ Ha ( P<0.05 ) ; DOX = inhibitor 287+ 25 4m A0 64 £ 3 3 4) iR JE (ICs) B ZK T2 & x4
20 LB T M A AR 48 (P<0.05) , Z5i6:miR-221/222 44 3% 4 MDA-MB-231/DOX Zm fust DOX 84t 25 b | iX Tk 5 THRA &S
0 FE A £ B4k miR-221/222 K F T § MDA-MB-231/DOX A =,  H L4 B =& G 0 £k, A3 5 i 5
MDA-MB-231/DOX 3¢ DOX #2514
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ABSTRACT Objective: To investigate the effect of microrna-221/222 (miR-221/222) on DOX resistance of breast cancer
MDA-MB-231/doxorubicin  (DOX) cells. Methods: miR-221/222 inhibitor (miR-221/222 inhibitor) was transfected into
MDA-MB-231/DOX cells by liposome method, the blank control group and the negative control group were set up meanwhile. The
transfection efficiency and expression level of miR-221/222 in MDA-MB-231 cell line and cell line MDA-MB-231/DOX cell line was
detected by real time fluorescent quantitative PCR (qRT-PCR); the change of drug sensitivity of MDA-MB-231/DOX cells to dox after
48 hours of transfection was detected by CCK-8 tests; the apoptosis rate of MDA-MB-231/DOX cells was detected by flow cytometry
(FCM); the upregulation of pro-apoptotic protein p53 up regulates apoptosis (PUMA), bel-2 protein modifying factor (BMF) and cyclin
kinase inhibitor p27 (p27'"") in MDA-MB-231/DOX cells were detected by Western blotting (WB). Results: The expression level of
miR-221/222 in MDA-MB-231/DOX cells was higher than that in MDA-MB-231 cells (P<0.05), the expression level of miR-221/222 in
miR-221/222 inhibitor transfected by MDA-MB-231/DOX cells was lower than that in the blank control group and the negative control
group (P<0.05) after 96 hours of treatment; compared with the blank control group, the expression level of miR-221/222 inhibitor
transfected by MDA-MB-231/DOX cells was lower than that in the blank control group (P<0.05). The apoptotic rate of the cells
increased significantly and the expression of apoptosis promoting protein puma, BMF and p27%' in the cells increased (P<0.05); the 50%
inhibitory concentration (ICy) of drug resistance cells in the inhibitor group was significantly lower than that in the blank control group
and the negative control group (P<0.05). Conclusion: miR-221/222 can increase the resistance of MDA-MB-231/DOX cells to DOX,
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which may be related to down regulating the expression of pro-apoptotic protein, and down regulating the level of miR-221/222 can

induce MDA-MB-231/DOX apoptosis and raise the expression of pro-apoptotic protein, which can partially reverse the resistance of

MDA-MB-231/DOX to DOX.
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2, miR IR ARAL 5 22 FlOBPE s (14 & A8 & KAk 2595
PIAHOCS, S5H AR miR —#F, A miR-221 5 miR-222 HAY
St A IR A A5 51 (68-72) , 8 A T Xpll.3, 205 HE
IO, AR R , miR-221/222 FEFL MY & 2k MOT
R, KEEFEZL/EM, U Zhao JT &¢ M HAFIE K,
miR-221/222 fe s £ i 2 M i K 321K - (Estrogen receptor-o,
ER-o) (R , AT SR I8 4 HE XT P9 20357 24 ) fh s
SRR BRARTIE 25, AR 1) miR-221/222 FE 3L (9 ALT 7 it 25
RS RN, AP I R MDA-MB-231/ 5 %
(Doxorubicin, DOX) 4 ffd , i i Bt 22 4 g N miR- 221/222 33k
K, WMEEHAE MDA-MB-231/DOX 4 il ) DOX ffis 245 rh 1 £
AL RET .

1 AR5 07

1.1 ZAREiE3E

295 40 fi Ak MDA-MB-231 MDA-MB-231/DOX 1F 5% 1y
EHWHIETE, [5Fh, MDA-MB-231/DOX [if 25 20 it (T 25 45 %k
(Resistance index,RI)™ 4 11.2, MDA-MB-231 41 jg 3% % T
DMEM #5383 (4 :0 10% [ FBS;0 10x10* U/L [i55 2 ;

0 100 mg/L %5452 ) |, MDA-MB-231/DOX 4l ffi 3% 5% T
DMEM #5532 2 (84> :0 1 wmol/L DOX;0 10%§% FBS;0 10x
10°U/L (R 250 100 mg/L (R 2) T A EM:37CF
T 5%01 CO, E5 3557  3RIME I Z S5 15 4-10 4001
1.2 fHRES AN

B 4x10° X5 AR 4 0 B B Y 55 3 MDA-MB-231/DOX
ANAL A R AE 6 cm MREFRILAY, BCE 24 h 5, DUIR ik
Lipofectamine ® 3000 ( 3¢ [# Invitrogen 2\ & ) ¥ miR-221/222
in hibitor ( 5'-UGGGGUAUUUGACAAACUGACA-3', | i#f§+ T
AW TR AR RS A BR 2 ) (inhibitor 1) K& miR JE5&H F
G (B FIMEXT IR ) o HFE 4 F MDA-MB-231/DOX 41 fifd
W, W R0 SRS UL B AT, IR % Y ) MDA-MB-
231/DOX #ififi Jy 25 AR IR . 435 F 24 h,48 h, 72 h JL 96 h
Jo WU A 2
1.3 LA EE PCR(real time quantitative PCR, qRT-PCR )

W45 S B A 3-5x10° A2, 433 A 1 mL Trizol 7]
(Z£[# Invitrogen 23] ) JE i HE 405 RNA, 2 B 7 & (LI
AN A BRA BB BB A3 IS EAE . 8 205N
I (3 E Thermo /4w ) &2 Hi &L RNA (¥ #k & Fn 4l Ji
(Ane/Ano) , FF-LAHG 5 (918050 &2 (3 [ Invitrogen 24 W] ) #4730
sk, PPUET 20 CRFR A, miR-221/222 Je 12 U6 1)
qRT-PCR 5|¥)55 (B TAY TRERRS A RAR),
UL 1, 2 PCR & H#I{L (ABI 7500, 32 [ ABI A &) ) Kl 21 iy
N miR-221/222 Fik/KF, qRT-PCR ¥ (KR K 10 pL, ]
Atk :95°C,30 5;95°C, 55;60°C , 355, 5L 40 M EH 5 i 1
20 ORI miR-221/222 [AHX Rk, WL REE T3
W2 G 5T

% 1 qRT-PCR il miR-221/222 95|45
Table 1 Primer sequence of miR-221 /222 detected by qRT-PCR

Genes Primers Sequence(5'-3")
RT GTCGTATCCAGTGCAGGGTCCGAGGTA
TTCGCACTGGATACGACACTCACC
miR-221/222 qRT-PCR
Forward CAGCATACATGATTCCTTGTGA
Reverse CTTTGGTGTTTGAGATGTTTGG
RT TGGTGTCGTGGAGTCG
qRT-PCR
u6
Forward CTCGCTTCGGCAGCACA
Reverse AACGCTTCACGAATTTGCGT
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1.4 AR SNIE

ELv 48h J5 K45 41 MDA-MB-231/DOX 4l fft s D 78
96 FLAR N , (B FLAERN 2 1x10* AN S2 58 40 M, 4R U AR [ vk
B DOX(0,1,2,4,8,16,32 pmol/L) , 315 & 3 NG 1L, F%
F% 48 h, SERMUR TR LW, BN CCK-8 45 ik, Fb 77 4
h, ffE 0% 450 nm P A CROGEEE .. L SPSS20.0 R4t
. DOX X} 4 41 MDA-MB-231/DOX 4 fifd 1) 21 %5 400 i) vk B2
(50% inhibitory concentration, ICs,) , J{-22[&] .

1.5 AT

F H W = 40 Be R (Flow Cytometry, FCM), Annexin
V-FITC/PI 3 4446 4 2 MDA-MB-231/DOX 4l i 5 7-5% ,
B 48h J5 | 4 41 MDA-MB-231/DOX 41 fitd /f1 43 5 i A 45
3 wmol/L DOX WY TCMIEEFRMR, dALLIEFE 48 h, WERAS U2
Jita, PBS ¥E% 2 ¥k, filA 500 wL Binding Buffer & 241, /5
JILA 5 wL Annexin V-FITC &) )5, N A 5 wL PLiEA) , ik
FeHEE 10min, FRNAIAEIL (FACSCanto 11, 32 [ BD 23] )R
AT 2R, S AR 3 e, TS T .

1.6 EAREZEENTH N ( Western blotting, WB )

W2 4-6x10° A SCER A, 7N RIPA £ 1 A A3 ( 1
AL A BRA D, o s 4 22, il BCA
€ R £ (92 Thermo 23 w))INE & FIKTE . FIA 15%8)
SDS-PAGE & # MK B M EAZ )G, DIk MEAGE
PVDF fi§, HH 5%89 BiiG 95 % T 2 6 T 7% £ A1 29 2h, ]
TBS-T ¥, Gyt AAT-HERNF (PUMA) TR HL (L
(12450, 3£ [® CST /AH],1:2000 i #%), i A Bel2 2 &M
[X 7 (BMF) £ va B4 14 (5889, 35 [ CST 44 7], 1:1000 i ),
G N 20 B S B I L p27 (p27°') 2 mREdIIR
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(1) MDA-MB-231
(2) MDA-MB-231/DOX

microRNA-221/222

(2552, 3¢ CST, 1:2000 F%) , e pi A GAPDH Hi g diik
(2118, 3 [H CST, 1:3000 ##: ), 7 4C FIEE % UL TBS-T
PRI, Wi /EdS I HRP Fidric i E0 e 9 (A dbr MIEA Y
BARERABRAF,1:10000 # 8 ), LIEIRIFEZ 1 h, il ECL

T EEHE LS X (GelDoc-1t, 3¢ [F UVP A6) ) A 8 [ 4% 52 R
%2, 1331F4 58T ImageLab A4S0 AK 404, B0 IKIE
. LREL 3 KRG, #7550
1.7 SEitoran

it SPSS20.0 FRAF LB RL T . THERTORIE R R AF
BIESIAR, LA (s )ITE R AL LEABCR T ¢ R A b
TEBEE N 0=0.05, L P<0.05 KLEF AL 25 L,

2 &R

2.1 ZLBJE MDA-MB-231/DOX ZAffi R miR-221/222 Fik R

FEYLHT  QRT-PCR S230 4% 5 i /%, MDA-MB-231/DOX 4
i i miR-221/222 ik B (6.3420.35), W T %A
MDA-MB-231 43 (1.020.06)(P<0.05), WLEI 1A, %]
miR-221/222 552 HE T FLIRA MDA-MB-231/DOX 4
Muxt DOX ATt o R FNg Bt 1A% 4 miR-221/222 inhibitor %
MDA-MB-231/DOX #i g h, % 4t 24 h 5, 55 % 41 19
miR-221/222 7K 3N [, I H 40 i &% WL v] K 22 & 96 h,
miR-221/222 {1335 K3 IR 225 L0 B2 Y (68.92+
3.07)% I BTN B2 £ (64.59+2.68)% 5 HL2% 1% AR 2 45
X R L 5 e 119 4% I 57 F) miR-221/222 ik K AR EL, 6
GiitaEa SL(P>0.05), L 1B,

B
1.2 1
AV

0.6 AV AV AV

-o- Control

-= Negative

-+ Inhibitor
0.0

0 24 48 72 96
Time (h)

1 ZLARJE MDA-MB-231/DOX #BRfIH miR-221/222 FiATER RERNE
Fig.1 Expression and transfection efficiency of miR-221 /222 in MDA-MB-231 / DOX cells of breast cancer
Note: Compared with MDA-MB-231 cells,* P<0.05; compared with the blank control group, P<0.05;

compared with the negative control group, P<0.05.

2.2 miR-221/222 inhibitor % $t 3f MDA-MB-231/DOX 4H ff1
DOX it 25 B9 540

DOX X inhibitor 28 Tif 25 4 Jiid ) ICs, {6 &y (3.11+1.02)
pmol/L , B B AR F25 FU X R 4 (12.42+1.63 ) pumol/L FTBH X%
PR AN (11.6121.37 )umol/L, 25 F A Fi it 25 X (P<0.05), 23
Xof BB PEX HRZELY ICs, (HICHe 1222 5 (P>0.05) , L 2,
2.3 miR-221/222 inhibitor ¥ 3 MDA-MB-231/DOX ZHEEA T

ap=A

525 {1 % B8 40 A 1L, inhibitor 41 T 25 40 B 7E %% 4
miR-221/222 inhibitor 48 h J5 ,3 wmol/L DOX 4kZzAbF 48 h, 4H
MR IR TR D B B TR T, AR T B R R
4, 2= S it L (P<0.05); T 25 19 %5 JE 25 0 B 4 %o iR
AR BUE TR R SRR RS ER
(P>0.05), L3 2,
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Fig. 2 Effect of miR-221/222 on drug sensitivity of MDA-MB-231/DOX
cells to dox
Note: After 48 hours of transfection, DOX (0, 1, 2, 4, 8, 16, 32 wmol /L)
of different concentrations continued to treat cells for 48 hours, and

CCK-8 was used to detect cell viability.

3 itig

FUE RS BN =R —, TG A A g
S T, AT RIG IR FZRGIRYT R Y BRI (A ek
SPI S T 2 A E T | R IR RIS A R, LA IET:
H—AEERRY, HIRERY A MIE 0 R A BOG R
o, SR Ko miR AU, 38R D miR A RS )
R BT L,

AR, miR 5P 25 2 MR OC R, ZRERMZ 1K
. miR JEifiid Drosha fiff & Dicer fiff8§] miR g4 frs, Hn]
WL AL mRNA (19 3' dE 2R % X (3'Untranslated Region,
3-UTR)ZE & TERE KT BB 7 565 K7 T B R Y 8
K-, 2 55 40 0 45 TUAE A s 3l U0 4R SCERIRE
miR-221/222 5 Z2F [ (IR YT T A R USROG, T 51 iR
e 25 P M TR, Antoniali G Z£PHIESE , miR-221/222
RERS3E 4 0] PTEN 15538 i, 919 9 40 M A o 7 U . A
D E AN RIFFEPHIE R, miR-221/222 RERgiE i Z PR, insy

5 2 B34 48h J5, &4 MDA-MB-231/DOX FMIE T2 (%)
Table 2 Apoptosis ratio of MDA-MB-231/DOX cells in each group after 48 hours of transfection (%)

Late apoptosis ratio Total apoptosis ratio

Groups Early apoptosis ratio
Blank control group 2.13+0.25
Negative control group 1.79+0.17
Inhibitor group 4.38+1.12*V

3.21+0.71 5.61+1.14
3.54+0.48 5.46x1.25
21.93£1.43*7Y 2637+ 4.01*V

Note: Compared with the blank control group, #P<0.05; compared with the negative control group, ¥ P<0.05.

2.4 miR-221/222 inhibitor %t X MDA-MB-231/DOX 4 ffi i
RATEARIENZMm

5 25 [ % B8 40 AA LY, inhibitor 20 Tt 25 40 Ml 7F 5 g
miR-221/222 inhibitor 48 h J& , AN AIIE R T-EH H PUMA,
BMF L) ] p27%! [l 3k 33 (P<0.05 ) ; 25 A HEZH 5 BP0
TEZH A PN ) PUMA ,BMF DA% p27%0! 25 kK TP 22 53,
WG X (P>0.05), WK 3,5 3,

Control Negative Inhibitor

PUMA

BMF

e s -1 GAPDH

p27kip1

& 3 #:f 48h /5, MDA-MB-231/DOX AR AT E A FRILEKTE
Fig.3 Expression level of pro-apoptotic protein in MDA-MB-231/DOX
cells 48 hours after transfection
Note: 48 hours after transfection, WB detected the expression of puma,

BMF and p27%! in the cells.

W LR b B [ e Ak e Bt T A20/c-Rel/ Z5 454 K IR F
(Connective tissue growth factor, CTGF) {55518 J& M\ 1M 52 i L iR
FEI R KRR . B4 miR-221/22 TEFLR AL F I 25, B
R HEE AR S ERTE? ABFEIRTT T miR-221/22 43,
Jif MDA-MB-231/DOX £ fifs DOX i 25 5 B/ FH

AT 5 52 % 25 R % P %% Y miR-221/222 inhibitor J5 |
MDA-MB-231/DOX 4L A 451, Mt LA R S T2 34 i 25
1o, RWIREAT miR-221/222 KA ik 4 i 40 A 8 T A RCR
278 miR-221/222 H A JF@ 3 H M EH . sesh, Ml
miR-221/222 7K 7] 2 £ MDA-MB-231/DOX 4fi ffg %} DOX [
259 BORPE , TT L9 ) miR-221/222 fi % 34 i L e
MDA-MB-231/DOX 4ii it % DOX 1) 25 ¥y i g, 32 7 41 il
miR-221/222 45 i % 2L it 4% MDA-MB-231/DOX 4 Jfi Xt DOX
ifit 245 VR RE

ZIRFFTIESE, miR-221/222 W] 38 52 7 #0315 ¢
F3k, U0 PUMA,BMF L K p27%0' 25 | W78 22 i T8 1 b osd 1)
RAeERRARTEEEEZMIEN. EARR S, HITRA
WB 461 7 MDA-MB-231/DOX #iiffi, il miR-221/222
BIFEIRIG A2 UH T 25 PUMA BMF L) J p27% i 3635 7K - 1Y)
TACTENL, LA RN, K MDA-MB-231/DOX 4 il N
miR-221/222 7K, PUMA ,BMF L) p27%° [ 7 [ %35 7K F
I 22 8, U W A FL AR 9 MDA-MB-231/DOX 41 il /1
miR-221/222 Al §65: 5 T L8 7= 4 PUMA, BMF L) % p27%!
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% 3 #3 48h J§,MDA-MB-231/DOX AR R B T-F B MR IX KT
Table 3 Expression level of pro-apoptotic protein in MDA-MB-231/DOX cells 48 hours after transfection

Groups PUMA BMF p27%!
Blank control group 0.75+0.03 0.59+0.05 0.61+0.04
Negative control group 0.69+0.04 0.52+0.05 0.64+0.06
Inhibitor group 1.13+0.12* V¥ 1.19+0.06* ¥ 0.96+0.05* ¥

Note: Compared with the blank control group, P<0.05; compared with the negative control group, P<0.05.

MIRIEW A . A FROARZEAE T, IF B 53

miR-221/222 Y2 8 1= 1 PUMA,BMF LJ J% p27%! ik

A HAABLRIETRADITE , 5 T ok, JA T 2t — PR AT H

WAERLHE, I FAR T miR-221/222 75 S 3L 58 40 i ALy 7 T 24

R RELE A

25 F AR, 1 miR-221/222 ik ] f#{fk MDA-MB-231/

DOX #fifiix} DOX Ky 251, il e e W fe -

PUMA ,BMF L} p27"¢! Z35 5230 Ry, 3278 miR-221/222 73
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