& MGG R 201345 40 55 198 Chin J Clin Oncol 2013, Vol. 40, No. 19 www.cjco.cn 1 145

- b B

miR-512-3p fE FLARIE 1 A3 ik B HINRERR 50

R E EIEE

BWE B W miR-512-3p 2% 1A B SRR Fo i 40 47 P 09 R ik, v R 3t SUIR S 20 i 2 MDA-MB-2313% 74 . 74 © . J& 7
Fo LETS R AE N 0% of S AT T e AR . iR 1B R AR B PCRAGM 2 1 M SURL R A= 8 5 21 28 49 miR-512-3p 69 & ik
¥, 3B A MTT % 7 X A BSUfe M50 T A%, 52 36 94T miR-512-3p sT @ i dg 74 A = B B Ae LI R Ak ) 69 Fvm . @i Tar-
getScan , PicTar #= miRanda % # F-# miR-512-3p T 4 ¥2 A B , & ] RT-PCR #= Western blot #% Ri# 7338, ZR JURBEA LR P
miR-512-3p & & 8 BAK T B 2028 (P<0.05) . MTT X% ¥, 72 hi& & % 100 nmol/L B, miR-512-3p % $UAE I 20 1,3 74 64 409 ) 1E
RS, b & 4 45.38%, miR-512-3 4670 2% F 08 £ FH A (9.322041)%, 5 = @ xF B4 (3.1£0.54)%, fi e
(2.9+0.39)% ¥b4x, £ FH 53t F &L (P<0.05), 55 G BAkE, GJ/C MM 23 %, G/M M a i ol 208, (P<0.05)., F
HSL BRI 27 i KK miR-512-3p 7T 2% ) an fLd SLIE T R Ak A, St 5 AT B4 £ 1 2 3% . 8 k€ % PCR #» Western bolt 52
I 25 R 2 77 100 nmol/L miR-512-3p 2 Z 49 H) c—FLIP mRNA o & & & A KT, £ :miR-512-3p £ SLIRJE 220 P &k R BAK T
SR LR FL T AR AB A AR R T F 5 A B o~ FLIP 47 5] SURL & 20 Ju bk MDA-MB-231 6938 38 Fe S I8 TS s AR 0, 5 58 ==, LT 9B &
AR P TR AL F AR ARG A &, TR AR IURSE S R s T e — AN ATeh de b

XEIE SURE miR-512-3p ¥ AT LB c-FLIP

doi:10.3969/j.issn.1000-8179.20121921

MiR-512-3p expression pattern and function in breast cancer

Ting LIANG, Peijun WANG

Correspondence to: Pei-jun WANG; E-mail: tongjipjwang@yvip.sina.com

Department of Medical Imaging, Tongji Hospital, Tongji University, Shanghai 200065, China.

This work was supported by the National Natural Science Foundation of China (No. 81272240) and the Fund Project of the Shang-

hai Commission of Science and Technology (No. STCSM 10411964700).

Abstract Objective: This study aims to investigate the expression pattern of miR-512-3p in breast cancer and noncancerous paired
specimens as well as the effects of miR-512-3p on the proliferation, apoptosis, cell cycle, and cloning of MD-MBA-231 breast cancer cells.
The study also aims to identify the miR-512-3p target gene. Methods: Reverse transcription-polymerase chain reaction (RT-PCR) was
conducted to quantify the miR-512-3p expression in breast cancer and noncancerous paired specimens. Methylthiazol tetrazolium (MTT)
assay, flow cytometry, and clone formation assay were used to characterize the function of miR-512-3p in breast cancer. Target prediction
was performed using the TargetScan, PicTar, and miRanda software. The results were validated using RT-PCR and western blot target
validation. Results: The relative expression of miR-512-3p in breast cancer specimens was significantly lower than those in normal breast
specimens (P<0.05). MTT assay revealed that 48 h after transfection, miR-512-3p significantly repressed the proliferation of MD-MBA-231
cells at a suppression rate of 45.38% and at a concentration of 100 nmol/L. MiR-512-3p increased the percentage of early apoptotic cells
in the treatment groups (9.32 + 0.41)% compared with those in the blank controls (3.1 + 0.54)% and in the negative controls (2.9 + 0.39)%
(P<0.05). Significant differences were found in the percentages of the G0/G1- and G2/M-phase cells after miR-512-3p transfection compared
with those in the controls (P<0.05). In the cloning assay, clone formation was inhibited in the miR-512-3p-transfected groups compared with
those in the control groups. RT-PCR and western blot results indicate that miR-512-3p significantly inhibited the c-FLIP mRNA and protein
expression. Conclusion: MiR-512-3p expression is relatively decreased in breast cancer specimens compared with those in the normal
samples. The negative effect of miR-512-3p on cell proliferation and clone formation and its positive effect on early apoptosis through c-FLIP
targeting suggest that miR-512-3p acts as a tumor suppressor gene in breast cancer. Therefore, miR-512-3p may be a new target for the
diagnosis and treatment of breast cancer in the future.

Keywords: breast cancer, miR-512-3p, proliferation, apoptosis, colony formation, c-FLIP

e B AFAFERERFERRGR (g 200065)

*AXIRBZFERBARNFEESTE (45:81272240) 1 LiBHRZEES TR (45 : STCSM10411964700) % B
EIE1EE . FIEZE  zhenshi861@163.com

M4 HARBHE:2013-9-23 W4k H ARttt : http://www.cnki.net/kems/detail/12.1099.R.20130923.1445.003.html



1146

B MGG R 2013 45 40 55 198 Chin J Clin Oncol 2013, Vol. 40, No. 19 www.cjco.cn

MicroRNAs (miRNA ) J& 3t 4F >k & i — 25 /N5 +
RNA,{H 2000 UG A S EEM . miRNAsJEH K
22 AT BR AL S AE S5 3 I RNA, 7E FHL I 2
15 mRNA (9 373 E 7% X (3 untranslated regions,

UTRs) HE47 17 545 5 0 2355 DT 9770 o 66 R 1y B 3%
JaFRikM . KEnyiEoE R W, miRNAs 76 2 ) i h
AT H F R FRIATE . B AT miR-512-3p 7E
LR T U0 3R B S T R A ST RGE , TR Utk
A 5% 32 76 ' 78 it PCR Kl miR-512-3p 78121
7L R i g AL 8RR 55 Ll U kK, R AT e
ISR R H T T MDA-MB-231 40 i 38451 | J&1 441 71 5
Y AR T (s, TR T R SE A, il IR 12
WGy FLAR P B ) SR

1 MRl5AE%E

1.1 Frk

111 skl AFLIRIEANIE MDA-MB-231 4 ifd
PRI T R B . SCH bR A E A 20124 1 A &
20124F 8 A LI -+ AR EE R H FLRH2 IR 1Y 20 il £
PEZLIYE B . JFHUR S PR B MR 1 40>5 em IEH
FLARZL L 20 Bi1E A X IR AR AR R 33 ~ 86 47,

AR RS 57 4,30 ~40 % 1 4] ;41 ~ 50 % 345 ;51 ~

60 % 719561 ~75% 74,75 % DL £ 26, RAGTHAK
THALIT T B A3 IRYT

1.12  FZFS5FEF  RPMI-1640 K555 HR2F 1
8 (1 A 3£ [ Hyclone 2 7] ) , Lipofectamine 2000 %% 4%
B (e B 22 E Invitrogen NCIDIR i o (IR T
OPTI-MEM (1% [ 2% [E GIBCO /A 7)) , MTT 2 a4 58 /75
PRSI 350 & (04 [ 52 [ Promega 23 Al ) , Transwell {2
22/N%E (8.0 mfLA2 PC B, 1 H £ [ Corning A H] ) , %
Ji e (g A 3% B BD 2 Al ), Hsa—miR-512-3p
(miR-512-3p) S H: NC(W H 1538w ) o #EHE
Wt TargetScan . PicTar 1 miRanda 444 F]

1.2 ik

1.2.1 miRNAs f& BRI 5% #I TIANGEN 24 A
miRcute microRNA #2& B 43 25 128 7 & 10 BH 45 5 17
fE. microRNAs W52 18 Chen Z5° 1) 71 , il i 4 5+
2L W), 0 R AR PCRARE AR (AF
H8.6 wL):#4li/K 2 wl,S5xbuffer 1.7 wL,microRNAs=%
59 (£ microRNAs X NS U6) 1.9 L, i Sk fiff
(Primescript RT Enzyme MixI) 1 wL, microRNAs sam-
ple2 wLo W 4444 : 16°C 30 min,42°C 30 min, 85°C
8 min,4°C 10 min, JWEEH G B T 4°CUKEHRAT

1.2.2  SEAT 2 & RT-PCR % I Takara 2% 7] SYBR
Premix Ex Taq(Perfect Real Time) DRRO41A U] 4552
BIRE R 254 A 95 C AR 2 min; 281 95°C 30 s,

Bk HEff 60°C 45s, & 35 MEI, 70 ~ 95°C 24 il

B2 . SV Z5 W R, RQ manager 73 M1 BA4ESe 1T
ARBR, RE CLE, IR P e th e W = i 4l B
1.2.3 MDA-MB-231 i i it %0 H & 10%FBS )
DMEM 55 55 5 DL #% 2.5x 10° > 41 /L300 T 6 LAk
1o T 6 FLAR 20 M %% K B 2 30% ~ 50% B, 4% IR
TIANGEN 2 & g B A 15d B 45 58 i miR-512-3p 55 4%,
FHf miR-512-3p 2k 55 5351|3551 50 . 100 , 4H i 1 5
K1 150 nmol/L, 25 14 X HE 20 4y JIg Jo A b BELZE %k
WAL Jy NCHEYLAH . 5~ 6 h i, i Ak B B4k, L
5 000 2 e/ FL o3 542 Fp A 96 FLAR o #2448 .72 Al
96, 421G SR (] BetbA T4 R 454 s BELINA 20 pLL
MTT R (5 mg/L) , k2L 95 4 h, W 5 Feb, 43
FLIMA 150 pL —H WA (DMSO) , EHEIR [ IKH =
¥ 10 min, (145 ) 7003 5 o 70 BERIDE o2 Aar AL
T2 (%) = (25 X R IO (E - S 90 2R WO (H D /25
X B2 B < 100%

124 40P T JEIHAR I miR-512-3p F5 4L [H]
MTT iR % , fff miR-512-3p 2 ¥k & ik 5] 100 nmol/L.
FEY 48 h 5 A HTH AL BRSO  PBS PR 29K, PR T
K« B B AR ICH : Buffer PAddH.0 44558 Annexin V
#:50 wL Buffer+2.5 wL Annexin V;PI#:250 L Buf-
fer+5 wL PLARIC : B 1< 10 4HB AN 52.5 L Annex-
in VR, TR, BEYG LV 15 ~ 20 min; JiITA 255 pL Pl
W, BEE IV 3 ~ 5 min 1A AL, Seitah i, o
BRI - I A TR 70% 15, 4°C [# %€ 377 ; RNase (2%
W1 0.1 o/L) 14K 30 min; 4HAEYL (A, A 0.05 o/L il
AR BE (P1) 250 L, %8 i ik G 44 €5 30 min, 3t 2040 il
NGl s

1.2.5 VFHRANM FEREIE RS AR 6 FLAR B Al &
miR-512-3p #5 YL [R] MTT 1056 , 5% e J5 T 1k 20 At a2
YRR, 6 FLARBEFLIZEFN 4x10°40H , 52 50 5k o i
AL RO AT B ARG SR A R SR 3 L PBS /s
RUE2 R, SR 5 FH 95% T 72 10 min, K15 H10.1%
45 YA 10 min, AORKMIVE3 R, SR T, 1T
H>10 -4 M A ve B AL, 3 SC BT R = (ot B B
FERD A ) x100% o

1.2.7 SEEREEIE S50 A miR-512-3p 5%
Y [m] 24 S SDASE I, e S AT 8 ST 6 2 R %o R 2 4
JHFRV (/) RIPA 2 i W 24 i Je B L3, LA Bradford
B, 109 1 2 o FE B 12 40 3R TV s Tk e 5 1
(SDS-PAGE) HLIK , SR 5 HLEG 7 2 i PR 47 4 2 (NC)
JBE -, 430 i A 121 000 F B 1Y) c—FLIP P58 BE 4T 1A
(Santa Cruz biotechnology) 4°C W & i 7% , 1:500 i
() BB TP, PBST VR 5 T B e R 455
EEET



B B I R 2013 4% 40 5% 1981 Chin J Clin Oncol 2013, Vol. 40, No. 19 www.cjco.cn

1147

1.3 Gl

S SR A, 45 5 A BT ARYE Livak 55 1)
IR SRR T . AR SEIS P ST FEAS ¢ K 0
R miR—-512-3p 7 12 1 P4 7L i i 46 4 2R 55 4
AU YRR, P<0.05 2 T A Giit24 8 L. 40
WD eI T A bR A E SR 3 IR, R R A S
BOFBEAT ¢ K 3 ge 1408 7 By MDA-MB-231 48 fifg
PR YLt 0 IR 2 IR 22 57
2 %R
2.1 Real-time PCR %53

Real-time PCR %5 R W /R 1FE % FL IR 41 4
miR-512-3p FIk/K A BT PR A 8.013 4%, )%
AP miR-512-3p FRIA WAL T 1EH 421 (P<0.05,
K1),
2.2 MTTiREE R0 Hr

5% PR 4H H A, miR=512-3p $0 i 4E FH — & P
- B R B A . SR R R[] R 72 h R R
100 nmol/L B, X 124 240 Jl rry 355 % 410 il s it , 4100 4] 26
H45.38%(P<0.05,182) .,

P W
[« (=)
1 )

(98]
[«
1

[\
(=]
1

—_
[«
1

Ll T
Breast cancer tissues Paraneoplastic tissues

B LIRS R 25 15 5 4140 miR-512-3p XA /K
Figure 1 RT-PCR resulis reveal the relative expression of miR-512-3p

Relative level of miR-512-3p

(=]

in breast cancer and paraneoplastic tissues

g
(=]
)

—8— 50 nmol/L
—&- 100 nmol/L
=&~ 150 nmol/L
=¥~ Conltrol
—-NC

—
W
1

MTT assay(OD 490 nm)
.o it
il <

0 T T T
24 48 72 96

Time (hours)

2 MTTIREAER
Figure 2 MTT assay results

2.3 AUMIPET R

F 100 nmol/L. miR-512-3p % & MDA-MB-231
YRR 48 b5, A A 53 BT s miR-512-3p g
WS35 S H R AR AR T (9.32+0.41) %, 525 X R

20 (3.1£0.54) % , X HEZH (2.9£0.39)% LL#E, 25 A
it 2 B (P<0.05, B 3) o Go/Gy 1 4i i %l &
(69.46+0.65)% , G/M 1] 2 ffu %5 = (10.65+0.037) %, S
W M8 (19.89+0.077) %, 525 A X BRAL | Bt BE
HEE 22 50 5, G/ G N i (3% &2, /M 1 4 it
HH S ek /L, & WH 40 B G B0 e A (L 4) .

s ] miR-512-3p s ] Control
=g =8

57 7 =

=y ~z]

10°
10°

T

100 10°

10
FITC-A
=] >3 A A I A
= vk
ES) Figure 3 Flow cytometry re-
< =73
L] sults show that MiR-512-3p
e

can induce the early apoptosis

of MDA-MB-231 cells (Q4)

10°

00 100 100 10

FITC-A

g1 miR-512-3P 8 ] Control

*® Go/G=69.46% « G/G1=53.45%

24 $=19.89% F ] S=24.27%
= O = o
£ G./M=10.65% g G./M=22.28%
H +H
z 2 z "

&1 21

ST [y

0 30 60 90 120 0 30 60 90 120

Channels (PI-A) Channels (PI-A)

_ b4 AR
= NG s
1 Go/Gi=51.35%
" =3 S=04.84% Figure 4  Flow cytometry results
= = ] G/M=23.81% indicate that MiR-512-3p can
z §< induce the Go/G,—phase cell cy-
] cle arrest in MDA-MB-231 cells
S

b 30 60 90 120
Channels (PI-A)

2.4 PAR A SRR A

FLIRI MDA-MB-231 4l i #¢35 miR-512-3p
AT 5k 2 00 o 2 A v B R G RE D L 5 A 1 R
(0.560+0.003 657) F1 171 X} fE 21 (0.493+0.004 537) #f
L, 525620 (0.270+0.007 031) 52 BT 1 5 0 S8 R AIK
S Pt 4 AR 7 Sk 2 R (B 5) o
2.5 C-FLIP#:[A Real-time PCR &5 %504t
TargetScan , PicTar Fll miRanda B AT o—FLIP 7] g



1148

BB I R 2013 4% 40 5% 1981 Chin J Clin Oncol 2013, Vol. 40, No. 19 www.cjco.cn

A miR-512-3p NS, B 5 BoRgs G0 il
1 96 it PCR AN A% LR 5 c—FLIP A i 3R A AR
fho 455 BN c—FLIP mRNA AHXF 335 K AR S2 B0 20
(0.273+0.057) % He £ % B £ (0.978+0.064 ) K2 %5 FA X
ME2H (1.078+0.047) 25 5 B 1 (P<0.05, K1 6) , W I
P miR-512-3p (1Y K3k A] B @AW c—FLIP mRNA 1)
Fk,
2.6 Western blot 25 /047

25 % B8 4] K G X% PR 4 A L, miR-512-3p
(100 nmol/L) VE LI 9% MD-MBA—-231 4fi fifi bk 48 h
J& , c=FLIP 25 [ ) 3% 35 & B B d />, R0 1
miR-512-3p (14 #5 1] B] B0 H] c~FLIP £ FH 1Y 3235
(KE6).

5 0.6

£ T

g o

e

} 0.4 1 o
Tg) :.:.-H-H-Q-
3 R

£, 0.2 1 o

a0k i T

miR-512-3p  Control NC

Control NC

miR-512-3p
F5 0 F b e BB I B A5 R, 5 B R NC 41 A L
miR-512-3p % Je2H MDA-MB-231 4iiJifd s T2 1 BE 132 23m 1
Figure 5 In the plate clone formation test, the cloning ability was inhibit-
ed in the miR-512-3p—transfected groups compared with those in the con-

trols and in the negative control groups

—_
n
]

—_
(=]
1

%
i:
2
2
2

o
R
e

Relative expression of c—=FLZP mRNA

Control NC

Control - NC .
6 c¢—FLIP mRNA E /K2R 00

Figure 6 The expression levels of c—FLIP mRNA and protein were deter-

mined in the MDA-MB-231 cells. MiR-512-3p significantly inhibited the

miR-512-3p

c¢—FLIP mRNA and protein expression

3 itig

miRNAs J&— 28 PR IR 8 0 2 5 1Y RNA 73
T AR Y B R SR s . 28
() miRNAs ELAT 5 B ST (s e L 2 2040 it A 5+
P, Z 8 & B MR EE IS5 A n o4k
B BET . KEWFFEIEM , miRNAs 5 £ Fh i i 77
FEZVIA G, B MV R A 0] g 3 R e o T
Bl X, (LR T U D) 4 D e i PR RE A 5 LA
SR LN 24 I mRNA A KT i
miRNAs ) % 35 I 11 20 i () S AR VR R . ok
M Z B 98 % B miRNAs i 7E T Rk 2 5
T FL I AN B G A DR T R RS AR 28 KO AR T T
& RN A R R rh i s R A

CFLIP J&—Fh & 1= il &5 1 , 18 53 55 Caspase-8
425 Fas #1562 A (FADD) (4 N 3 P4~ DED 3 15, BH
Wr Fas {55 & Ao SIS0 UESE/N R cFLIP % 4
DR e 4 LA P9 RE K 3B Fas /i 519 T 9K EX 48 B A 4
WS, I H MR 40 i Y cFLIP 26 1k 7K S 8] HA it
Fas 15 5 AU 40 I JA T2 1036 P B AT 0 3 A AR DG, 1
cFLIP BEBHIT Fas /- T T {5 556 5, S EUMe ik
WL G AR A VR . AT 2WF98 & B FLIP i3
Fk GFURE" CEPERA R Kaposi IR AR
A4 QR R T R
AR R 0 R A R A G

Xiong %5 R FLHRAR 40 22 R RPR A 25 51
7~ miR-512-3p 76 L i 40 H R AL AR i A1 2 rh Y
Feik i /N F IR R FLAR A 2 A0 M . B BEAE Rk
oK W56 F miR-512-3p B9 BF 58 . AR BF 5 & B
miR-512-3p 7E 12 1 P FL IR i A1 2L rp ek I T e xs
IER AL, 5HMRESER -8 ARV LI 100
nmol/L 1Y) miR-512-3p 7EAF H 72 h %} MD-MBA-231
0 ) 240 e 348 5 A e, AR Ok 45.38% , i BH
miR=512-3p BEMS i & 417 MD-MBA—-231 4 i iy 4%
5 o 100 nmol/L miR-512-3p ¥% & MD-MBA-231 4
Ak 48 h e, Tt = A AN o3 A s R 00 0 T At A
AN, 240 A A Go/G A A EL A5 B 8 3 i, G/
AR /L, 2 B miR—512-3p BEAS 5 5 40 40
T, I 200 M0 R S AE Go/G 3, DA & H 4000 ) 4
B RN o - M v P A 8 2R B miR-512-3p fiE 18
b ZE I AN ) SERETE BCRE T o miR-512-3p 7EFLR
ST R B N R, ) RE S 06 TE P L R 6% 2 0
LA AN IR A3 A RE T 1 S A L AR RN T
A T 240 B R S0 AEE T AR G/ G391, 003 40 £ 5 B T L
fiEJ7 , X SO RIFT 45 55 I miR—-512-3p 7EFL IR & A=
I e v g0y A R L R 0 ff B . TargetScan T
miR-512-3p 1) T Ui# # 5 A 8F 58 & B cFLIP 5



& MGG R 201345 40 55 198 Chin J Clin Oncol 2013, Vol. 40, No. 19 www.cjco.cn

1149

miR-512-3p A AL E AN G5l PO i PCR A

westbolt S5 25 5 {2 7K 100 nmol/L miR-512-3p . &

i cFLIP mRNA R 2R A 7K o 3 PS50 S i

L UFBI miR-512-3p Al gl VEH T cFLIP R S 5

SPL VR A0 0 A 8 B AR, A R R R SR LR 12 W

FIES 7 I — B AL A

Sk

1 Bartel DP. MicroRNAs: target recognition and regulatory functions
[1- Cell, 2009, 136(2):215—233.

2 Wu HL, Zhu SM, Mo YY. Suppression of cell growth and invasion
by miR—205 in breast cancer[J]. Cell Res, 2009, 19(4):439—448.

3 Guo X, Wu YH, Hartley RS. MicroRNA—125a represses cell
growth by targeting HuR in breast cancer[J]. RNA Biol, 2009, 6(5):
575—583.

4 Ji Q, Hao X, Meng Y, et al. Restoration of tumor suppressor
miR—34 inhibits human p53—mutant gastric cancer tumor spheres
[J1- BMC Cancer, 2008, 8:266.

5 Chen C, Ridzon DA, Broomer AJ, et al. Real—time quantification
of microRNAs by stem—loop RT—PCR[]]. Nucleic Acids Res,
2005, 33(20):¢179.

6 Livak KJ, Schmittgen TD. Analysis of relative gene expression data
using Real—time quantitative PCR and the 2 (—Delta Delta G(T))
Method[J]. Methods, 2001, 25(4):402—408.

7 LiM, LiJ, Ding X, et al. MicroRNA and cancer[J]. AAPS J, 2010,
12(3):309-317.

8 A B, R AR X 23 L, A Fas FCAARHE DA 7 P 200 it v B9 2608 S 38
SIS SRR E,2000,17 (3):215—216.

9 B X34 T, ZE U, 5. c—FLIP 76 FLRAE P g e ik S L 5 s
T AR DCPER S]] T A8 SR ,2007,22(7) :537—539.

10 Bullani RR, Huard B, Vlard—Leveugle I, et al. Selective expression
of FLIP in malignant melanocytlc skin lesions[J]. J Invest Dermatol,
2001, 117(2):360—364.

11 Irisarri M, Plumas J, Bonnefoix T, et al. Resistance to CD95 medited
apoptosis through constitutive c—FLIP expression in a non Hodgkin’s
lymphoma B cell line[J]. Leukemia, 2000, 14(12):2149—2158.

12 Ryu BK, Lee MG, Chi SG, et al. Increased expression of ¢c—FLIP in
colonic adenocarcinoma(J]. Pathal, 2001, 194(1):15—19.

13 BRELEE XITTH B W 55 —FLIP B R7E 75 AR 4 P iy 3
R[] JEESE,2004,23(3):254—258.

14 5 BEBKR AL AR, AF . c—FLIP i SCSERZ T R 6T A il it 95 SP-
CA-1 AR FTAGPRVI]). i MR 16 1K, 2005,32(10) :571—574.

15 JAGEAR, T8 1, T-LL NI, 55 18 9 2R rh 41 i FLICE i) 2 1 B Rl 3
IR ). AR IH R 243k,2005,25(1):10—14.

16 Xiong JH, Yu DK, Wei N, et al. An estrogen receptor alpha suppres-
sor, microRNA—22is downregulated in estrogen receptor al-
pha—positive human breast cancer cell lines and clinical samples[]].
Febs Journal, 2010, 277(7):1684—1694.

(2012—12—20 i)
(2013—02—08 f& 1)
(AR BT

ik AR - G -

B2 ONBEMAADREBE AKES
% 2013 ¥ Best of 12-ICML(Lugano) @ & ik & /8 K 4~ #=

HP BIRMASREEELERSEA T FARBDRWA P L RKFIIBG G TS FRIN KT EFRA
MG E T Z B P BRI AL EREEF K KAE 20134 Best of 12-ICML(Lugano) B FRik &8 K27 % T
2013410 A 19 B £20 B £RIABEEAE LIB EFAT, EALBREBR—RRELNFRIUALL, BEL
Fy AT B BRI 2L (UICC) 2% IR B I 75 5 1% (ESO) A 2 7 4 £ /% \Lugano B FRiHk B 9% K24 %
Franco Cavalli 4% 45 {2 BL 2R EIGAIRM F 4 5 ROV L 5, AL BEREERXELE B E—FT
B 77 35 € 6 Lugano B IRk &8 K4, 46 ¥ w1 P BB EE 5 LR R %42 e E 2 23

A A BKECERKEFRERKAESF S F R R AR HIEAS S KT 69 R N, 335 B W IR B8 16 AR

it AT 5 B PR BB R0 SAF SR, R BT & B AR BB 091505 R BT ST

(A BUZ B2 10 M 35 http: //www.sysucc.org.cn/, http: //www.ccchina.net/ )



	19期_Print_部分1
	19期_Print_部分2
	19期_Print_部分3
	19期_Print_部分4
	19期_Print_部分5

