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MicroRNA-222 it Jg8 HL il iF 7% 17 J
a7 AR

— .microRNA & miR-222 #fit

microRNA J&—2E N B IR SmAs /N RNA,KZ"] 21 ~23 nt, —
A~ miRNA 7] LAY 240 mRNA, A] 78 B8k SF Bl 5 o
JEAKT PR A AR R, 32 microRNA 4 5% JE 45
F PR e A2 B DR B 609% 2 Tl R B Y IR IE 52, microR-
NA X 240 58 o34 | 20 M Tl 300 28 P e HG O v B A o e
T TR W e 2

microRNA B 5ETE AL LD 2 DNA B 53¢ A 1K 24 1000
nt FJ pri-RNA (primary transcript ) , £ Drosha [ #9175 FHF 57 Y1 i
N EA ZEHZERI K2 60 ~ 100 nt 1Y pre-miRNA,E%'@ Expot-
in 5 455 NN i E MM B, FE AN P pre-miRNA #
Dicer BEEIE] BN B miRNA . A A0 miRNA  Dicer A1 H AR
KA FUBIE B RNA 75 S U0 A 18 (RISC 2K miRISC) , 2E 1174
68 SISLT U= Su

miR-222 Fl miR-221 {5 B[R] P, e P i T X e (B ik
P13 X 25 1 kb B XS, —F BRI, I AR B F 7
Feo AEN NS SR HES ) rh i BE RS

= miR-222 TEZ AR h A S AR

miR-222 75 ZFf R L 41 rp 2k 7K P ) A T L IE o
REALLY, SRS Jk B T W TSI A
BT RUIRIR LSRR S e R g
Rz R 0 i s A5, LR WS, AT R B,
miR-222 7F AL 5P S5 TR 25 MCF-7 LA 240 s 263k, I 5L
Jide IR I R TP YT 25 PR DA G . 3 4h  miR-222 3Rk |
PER 5 g A g Y s s ARG, MTE R 4
At Sy BUR SF e 2 R IR RS . TEFL Y 18 B
SGHIERRIEFR T, miR-222 2 5 Z P05 40 i D) R i I, A0 56
fie it b K7 [6] 5t A% (epithelial -to-mesenchymal transition , EMT ) & 4=
FIRERERS AR BTN T4 A BRI T miR-222
FIRJ5 XL g FHE 1S 0t AR S, T R IR 4 Al
B AR RS RE S0

= miR-222 L

1. miR-222 fe it EMT %A R FE RS . EMT S A8 I3 Jeg i
FRACFEAL e R By R v, 234 1 b B A0 i T LAFE A6y HA TR
TR RN, T TR AN AR AR R A A i
IR, miR-221,/222 AW fEE EMT, F M EMT A5G £
PRI, L3RR T R gk s - A

WH E A FEIAARICAH E-cadherin 1 &4 EMT J& , i
A2 it 2= 23k (] 3o T 4 i AR iC 4, W ZEB1 | Vimentin . N-cadherin
& TR B R FLIR 9 (luminal &) A7) luminal A B35k ER
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FeWH ., HEHRBERS (81072139;81172476;81272885) ; #
BB T 4x (20120073110090)

PR BT 200030 |- 1 50 R 2 B 1 o A1 40 40 O A e ( X3k
M) I — A RE B =R (T /NE)
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(+) Her2( =) ;1 = BAPEZL RIS, A0 24 F 3L 4 B A ( basal-
like 1) 8, ER \PR  Her2 #8123k, FoATTIA o 3 P 7L A 988
HAG EMT 2075, Ti Stinson %5 % B, miR-222 £ LIS 40 L B
( basal-like ) 4 123K B 8 &5 15 b K2 40 (luminal ) ZLARSE , B
155 IR FE TR basal B 7RI F3k 8w, WF9E &9, 18
Jis b e LRI 0 B miR-222 IR, WIS I 2 0 B b b B b
i€ E-cadherin FiX98 />, [7] 78 BiARIC I JE 85 1 Vimentin &35 3
3R miR-222 (R HEZNAE EMT 9% 4, AHS, 2 i i
YA LI Y miR-222 23k, AT {2 1 40 i % A (B) 5E 0 b B %
Ak ( mesenchymal -to-epithelial transition , MET) e o BR T FRE,
miR-222 #5 # 3K A2 HE RS TR EMT 9 % 2B i R 12 58 ik
JE, Zhang S5 BFGE A B, miR-222 7E G 4 G0 I e TRORE
FERW] G TR G, L5 g R R P S AR
5K I miR-221 7T 5@ 3 0] Dicer , TRPS1 \ TIMP3 S5 1
EMT %2, Dicer J&—Fh B B i i B > | % 3L I 2 3k
B A B A A A R TR B, B EMT, 76 LRI
AL FIZ ] EMT B4R #2355 Dicer ™ . Cochrane %57 45
7 = BA LB 40 22 P9, miR-221/222 L4 Dicer 3k,
HEIMTE A miR-221/222 SRRk, 5 #H X FHAMH Dicer, e & 53U
ZIHFLARE AN R A EMT, Stinson 25 % AFRST miR-221/222
{28k EMT &AERIHLHE], &3 miR-221,/222 T340 TRPS1 L[
X ATBEEAE EMT A AERFRA R . TRPS] kN, &
A[EES GATA 7SR EE MET %42 ; 5 41, TRPST 8 0] 3@ 13 GA-
TA {5 IR B F A0 i o) 78 i S PR F ZEB2 W3Rk, 53 ]
BN E-cadherin , WMTE NELIRFLIE T miR-221/222 K3k
E-cadherin FIHRIIIEERE R 7 | Zhang % % Bl miR-222 19
FEERIAR R B T ) 1 9 R T ——TIMP3 (41 214 J8 25 P Tt 410 441 571
3) X —ZEIRlE IO R BHR Y R G R 1 B SR T BOIE
St A, CxA3 (TE] BRIE L TR 1 43) L PTP (182 19 W R il ) -t 2
miR-222 i EMT R ZERHR 2 — " B T KB B , 76 4F
7N i 955 0 AT 40 BT 988 v, miR-222 b 7] ) I F 3 PTEN
TIMP3 5 PN T B AR R, SR AR g i (R e R
2. VRGN MR BIFSY I miR-222 A1 E 9% 200 B 4 4
FEVFZ I miR-222 3K /K- 5 40 i 184 4 8 3 58 1 AH G, I
i i AL BF TSR WS  P27kipl L TR TS IR
NG T 9 L 45 B i S VE 2 IO RE AR P miR-222 KA K 5
P27kipl ' LR T H A B R AG miR-221 DUAE A ik
JB R S PSTkip2 ™ S R, P27 kip] AF Ay EE T G 0
PRl 22— , e 20 e ) 00 2 (0t e ity ( CDIK) #1590 4 Cip/kip %
WA IR 22—, i B I s 200 S R, LR AR ER G131
S Wk AS T miR-222 FPEREEE P27kipl , T 5 P27kipl %41
it LA TR AR A G1 9T S M AR b g b
B, FIE miR222 Pk, AALTEARSN A A0 A, i FLIE fiE
AR R BRI o f) g A 0 T miR-222 ik 300
PR SN AT S ANAA — B R ) A [
B miR-221 55, AR 0 P iR AR K 3 TR, 5 miR-
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222 R EFRTEN miR-221 W7 BE R 2 28 M s 1Y — S EEE
JrHE s,

B& T P27kipl \P57kip2 2L A1, miR-222 i BE A — L& H A i
SR PR T A IE A 8 AN . F B P, miR-222
AI{E AT PTEN 3X— 19 3 DR 55 A0 e g 78, bk, miR-222
WA AN ARHL 28 1 (—FP e 22 500098 o/ 1 30 95 2R
1) 7 ARH 28 1 908004 2o 1 40 i 144 9 2% A 4 8 I A
AR ZRHER | S AN AEHDIRIRFL SR, HMGBI (B TR %
REEE 1) BN miR-222 AYFRIA X4 FIRZRIA R miR-222
ST T DR AL Sk DR T 40 e A A R T (R A A K s
&) [41] .

3. PUANMLE T B TR HE bR A B R A A R A, v AR GA
miR-222 AT A M Skt LT | AR YT BT RN AR AR K A%
PRSI T, IR TR A7 3G . 940 T 40 17 7L g 4
Mikk MCF-7 , 5 B = 8 MCF-7 408 A0 e, miR-222 3k 7K 7
v TR SRS AL R R 5 2 5k miR222' L BFSE
W], miR-222 A AP BMF "™ PUMA"™ 5 S {12 Ji 20 ifg o - 3
, HETTARHTA T, g8 4 A

Lu 250 % 0 TIMP3 15 9 28 414 J3 25 10 0 o) 30, 3 g
P b B P S5 R A, DA B PR P 5 1 miR-222 7] B
HzLL TIMP3 S B4R, HRBTIR T2, 4 5 hoig & A & . FEFLIVE
W, IE MCF-7 4R miR-222 263K , A2l 4 4 A 5
FE2FIAYT, 1 ELAD 6] TIMP3 2 (1 23k, i i i 42 8 25 (1 i AD-
AMI17 ADAMI0 FikMZ AR FF 5 Rk Wi, i Hhi
P, A HE R AR K, TTTE Rao 25 i — B W5 P &
W, T UAMBZEVE S5 MCF-7 4 e/ i 33k miR-222 5 57 LA
A FVRE A BURNIRA MM R E2, MCF-7 41/ miR-222 &k
HIE 0, X T RE i T R 4 E B AR BRI A HLE S ERY
P27kipl " A P5Tkip2 Y A T, AR 2k R AT
i miR-222 ik, LRI BER S5 & 2o ER B, N2> ER
XF miR-222 FAIHIVERT, 400N miR-222 RGN, miR-222 %
TR P — ELIIH K400 o P 2 P b

A e MR A b MR R, miR-222 T i
SR PUMA J56 (K] Sk S0 20 M 08 T, 25 I8 240 Il ) miR-222
FEB e AR T RGN T P A P g R N 24 B
i miR-222 W B i — A5 5 TRAIL ( Ffveg S5 38 R 4R SE R T
7 BRI/ TRATL GRS e e

P4 miR-222 7/ 55 ed v i AR A

SR, microRNA 7EA [] (1) [ 218 B FN 40 B 455 N 23 R4
[IRFEIT ., 70 O 0 SRR AN i > A2 (s, miR-222
TR % A % R, Lin 2570 & B, A A L 9 T 98 40 i o
miR-222 %35, 23 MMP1 (3548 & (5 1) F1 SOD2 (3 A4k
YIEAE 2 ) kWD | 5 3 2 VR 40 MR 2 R RS Y
BAERT, BTLA miR-222 W] i3 MMP1 A1 SOD2 767 B h & 3% &
BERAEEAE T, I LTI B8 A A7 76 5 98 5 B 1Y) e RURS: BB R T
WP 2G, 05303k [ Felli %57 85T, 301K B, miR-
222 LR SR R R e-Kit SRR RIE  RAEFELLANAEAE AL

B ENRYT

FIRT, Patricia 45 76 J5% DR HiE 52, miR-222 45 98 4 9 3
J'& B2 0 IR S AR AT SRR A A A7 B R G S R R
miR-222 WYFRIBEIREMEFIZ W e . R, miR-222 7T GEAR
PR A 5 I 1 R 20 - SO R i W) ) B A

—UBBHF T R miR-221,/222 WA N —FIGIT AR VAT bt

SR 2 BT 24 P AU . Michela 2510 % 30, 3 it 6 5 R
Jun P& B9 MET 2E X, 0] B8 miR-221/222 2R3k, 1l miR-221/
222 A PTEN TIMP3 ZE 5, #F 1 X5 TRAIL 35 5 0 40 JfR 50 1
FEARUE IR i AR A A R BB M . PTEN J&—F g5
WA, 0T BLIEFS PO AR WL 3-8 3 g ( PI3K) AY T 1
PI3K (12 1% S50 PI3K/AKT {5538 & (9 2R A8 3806 , I I s 2
SRR REE O A, AR R R, U R R E
TG . TIMP3 J& T 41214 J& & A &l 77 (TIMPs ) &%
5, 4 DNFEERG (TIMPL ~4)  BELL 1: TAFL2ATD R 454 4
J& 2K AT (MMPs ) B945 467 5, 306 MMPs 351E™ ) 5341, Zhao
A1) FE B ) — T 5T 6 W, miR-221,/222 A3 sk B 49 9
PTEN & A e 15, DT 185 15 98 A0 g S e A KR R 28
XSO IEYE R I, miR-221,222 Ff 3R AR AT B M BT B3R T ik
B, EART LASR =5 b 4 i 25 90375 S A i 0 T A AUk 18
REA T s 2 A= A7 Mg AR 22 A8 T

AT, Pineau 25 HIFFE KB, Ml mTOR {7 S-d B 1 15 %
B DNA #5135 5% 55 X 7 4 (DDIT4) , 1 J2: miR-222 [7] P Y
miR-221 W FR Z —, FEAFFE A, AR R LB R A L
miR-221,222 17T A SRR AR, S B0 77 2 A0t B2 AR
e, B B T 5 363k miR-221/222 1Y 988 41 ik ) A K fE
B, miR-221 #1770 7T B8 AR VR 9T IR 138 12 22—, Galardi
A5 FERT A IR BORIFFE R IESE , R B R 5 A ] miR-
221/222 J& , ATEGIMTT 5 A6 A9 240 i ( PC3 ) H p27Kipl ZEAY
Fik I W E D> PC3 ARSI SR IE BLRE 77 5 T E SCID /N
R RS R b 75 2 18 miR-221 Rt g, 5
IRszEs— Ay 2, 17 B A K2 R B A A miR-221/222
PO H S 9 p27 B AR, O Mg A, FRE,
Wang 25 7E KB BORE v B Rt % B2 AL 485 3L A0 AT 10 T iR
i EE shRNA BE-A 1 miR-221/222 F&3k , 35K - % Hii e 5 722
AR p27 A RFRIEKE, I S A i B W L T 61 31, £
AT, 540, Pogribny 25 1EBF 5 FL IR 40 i MCF-7
X N4 24 2R 0 v K B, 55 1E % 4 MOAH L, 45 103 4> miRNA (46
A ,57 AR KA BUE, T miR-221/222 J& F & &
2,35 5 MG T SRS IR

N i
microRNA H 20 22 90 4R 08 R BLLISK, — B2 B iz 5%
BRI A . microRNA TR 2 RIK, H S5

TARZEE G SE AR RE M . LE R miR-222 7¢
LR vh S A IR TR R R R e, R,
miR-221,222 (B[] 3RS AF S T B RCA IR VAT T BB 1)

AR miR-222 78 ZFp iR vh & AR AR, (0 B A i i
SERARIEA —E R R . H— miR-222 76 F & i v ok
FIRAFER 7 P2 I ol 700 T B AR 0 11 s o M8 1) % A sl A
HR ;o miR-222 #OFR A &, Jk [N (8] 1] BE A7 R AR 2 40 BLAE
F A5 5 30 B (A7 AE B AR D, P REXT IE % A s 20 20 AN R
SO L= o P miR-222 00 0 8RR S 3 e Al
miR-221/222 FEFRASariyra™' .

25 LR 5 X microRNA BP9 B AWHEA ,miR-222 25 5
AR I L PRAR T RE Rk 357 9 A b i 4 T 2 I A PP 8 96T
FIWiTS , [FIBE, miR-222 YElsE e A B VR, R i
S 7 b N AR R A RE TR T SR T L

S % X

[1] Bartel DP. MicroRNAs ; genomics , biogenesis , mechanism and func-



. 5454

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

AR I PR S i 2 2 (HL 1) 2013 4E 6 457 #4245 12 ] Chin J Clinicians ( Electronic Edition) . June 15,2013, Vol. 7, No. 12

tion. Cell,2004,116:281-297.

Friedman RC,Farh KK, Burge CB,et al. Most mammalian mRNAs are
conserved targets of microRNAs. Genome Res,2009,19.92-105.
Garzon R, Calin GA,Croce CM, et al. MicroRNAs in cancer. Annu Rev
Med,2009,60:167-179.

Hui AB,Shi W, Boutros PC, et al. Robust global microRNA profiling
with formalin-fixed paraffin-embedded breast cancer tissues. Lab In-
vest,2009,89:597-606.

Zheng C, Yinghao S, Li J. MiR-221 expression affects invasion poten-
tial of human prostate carcinoma cell lines by targeting DVL2. Med
Oncol ,2012,29 :815-822.

Li X,Zhang Y ,Zhang H et al. miRNA-223 promotes gastric cancer in-
vasion and metastasis by targeting tumor suppressor EPB41L3. Mol
Cancer Res,2011,9.824-833.

Gottardo F,Liu CG,Ferracin M, et al. Micro-RNA profiling in kidney
and bladder cancers. Urol Oncol ,2007 ,25.387-392.

Chou CK, Chen RF, Chou FF,et al. miR-146b is highly expressed in
adult papillary thyroid carcinomas with high -risk features including ex-
trathyroidal invasion and the BRAF ( V60OE ) mutation. Thyroid 2010,
20:489-494.

Sun K, Wang W,Zeng JJ, et al. MicroRNA-221 inhibits CDKN1C/p57
expression in human colorectal carcinoma. Acta Pharmacol Sin,2011,
32.375-384.

Felicetti I, Errico MC, Boterro L, et al. The promyelocytic leukemia
zine finger-microRNA-221/-222 pathway controls melanoma progres-
sion through multiple oncogenic mechanisms. Cancer Res,2008,68 :
2745-2754.

Cammarata G, Augugliaro L, Salemi D, et al. Differential expression of
specific microRNA and their targets in acute myeloid leukemia. Am J
Hematol ,2010,85 :331-339.

Miller TE , Ghoshal K, Roy S, et al. MicroRNA-221/222 confers tamox-
ifen resistance in breast cancer by targeting p27Kipl. J Biol Chem,
2008,283 :29897-29903.

Veerla S, Lindgren D, Kvist A, et al. MiRNA expression in urothelial
carcinomas ; important roles of miR-10a, miR-222, miR-125b, miR-7
and miR452 for tumor stage and metastasis , and frequent homozygous
losses of miR-31. Int J Cancer,2009,124:2236-2242.

Lu X,Zhao P,Zhang C,et al. Analysis of miR-221 and p27 expression
in human gliomas. Mol Med Report,2009,2 :651-656.

Radojicic J,Zaravinos A ,Kafousi M, et al. MicroRNA expression anal-
ysis in triple-negative (ER ,PR and Her2/neu ) breast cancer. Cell Cy-
cle,2011,10:507-517.

Zhao CZ,He L,Zhao AL, et al. MicroRNA-221 and microRNA-222
regulate gastric carcinoma cell proliferation and radioresistance by tar-
geting PTEN. BMC Cancer,2010,10:367-376.

Friedl P, Alexander S. Cancer Invasion and the Microenvironment ;
Plasticity and Reciprocity. Cell ,2011,147 :992-1009.

Gramantieri L, Fornari F, Frracin M, et al. MicroRNA-221 targets Bmf
in hepatocellular carcinoma and correlates with tumor multifocality .
Clin Cancer Res,2009,15:5073-5081.

Cancer Genome Atlas Network. Comprehensive Molecular arportraits of
human breast tumors. Nature ,2012,490:61-70.

Stinson S, Lackner MR, Adai AT, et al. TRPS1 targeting by miR-221/
222 promotes the epithelial-to-mesenchymal transition in breast canc-
er. Sci Signal 2011 ,4.rad1(1-11).

Gai Z,Zhou G,Itoh S, et al. Trpsl functions downstream of Bmp7 in
kidney development. J] Am Soc Nephrol ,2009,20.2403-2411.

Zhang CZ,Zhang JX ,Hao J,et al. High level of miR-221/222 confers
increased cell invasion and poor prognosis in glioma. J Transl Med,
2012,10:119-129.

Lambertz I, Nittner D, Mestdagh P, et al. Monoallelic but not biallelic

loss of Dicerl promotes tumorigenesis in vivo. Cell Death Differ ,2010,

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

17:633-641.

Cheng C,Fu X, Alves P, et al. mRNA expression profiles show differ-
ential regulatory effects of microRNAs between estrogen receptor-posi-
tive and estrogen receptor-negative breast cancer. Genome Biol ,2009,
10:R90(1-17).

Cochrane DR, Cittelly DM, Howe EN, et al. MicroRNAs link estrogen
receptor alpha status and Dicer levels in breast cancer. Horm Cancer,
2010,1:306-319.

Chen JQ, Litton J, Xiao L, et al. Quantitative immunohistochemical a-
nalysis and prognostic significance of TRPS-1,a new GATA transcrip-
tion factor family member ,in breast cancer. Horm Cancer,2010,1:21-
33.

Shah MY, Calin GA. MicroRNAs miR-221 and miR-222 ;a new level of
regulation in aggressive breast cancer. Genome Med,2011,3.:56 (1-
4).

Hao J,Zhang C,Zhang A et al. miR-221/222 is the regulator of Cx43
expression in human glioblastoma cell. Oncol Rep, 2012, 27.
1504-1510.

Quintavalle C, Garofalo M ,Zanca C,et al. miR-221/222 overexpession
in human glioblastoma increases invasiveness by targeting the protein
phosphate PTPw. Oncogene ,2011,31 :858-868.

Michela G, Gianpiero DL, Romano G, et al. MiR-221&222 regulate
TRAIL-resistance and enhance tumorigenicity through PTEN and
TIMP3 down-regulation. Cancer Cell ,2009,16:498-509.

Lu X, Zhao P,Zhang C,et al. Analysis of miR-221 and p27 expression
in human gliomas. Mol Med Report,2009,2 .:651-656.

le Sage C, Nagel R, Egan DA, et al. Regulation of the p27 ( Kipl)
tumor suppressor by miR-221 and miR-222 promotes cancer cell pro-
liferation. EMBO J,2007,26:3699-3708.

Fu X,Wang Q,Chen J,et al. Clinical significance of miR-221 and its
inverse correlation with p27Kipl in hepatocellular carcinoma. Mol Biol
Rep,2011,38:3029-3035.

Frenquelli M, Muzio M, Scieizo C, et al. MicroRNA and proliferation
control in chronic lymphocytic leukemia; functional relationship be-
tween miR-221/222 cluster and p27. Blood,2010,115:3949-3959.
Sun K, Wang W,Zeng JJ, et al. MicroRNA-221 inhibits CDKN1C/p57
expression in human colorectal carcinoma. Acta Pharmacol Sin, 2011,
32.375-384.

Mercatelli N, Coppola V,Bonei D, et al. The inhibition of the highly
expressed miR-221 and miR-222 impairs the growth of prostate carci-
noma xenografts in mice. PLoS One,2008,3 ;e4029.

Zhang C,Kang C,You Y,et al. Co-suppression of miR-221/222 clus-
ter suppresses human glioma cell growth by targeting p27kipl in vitro
and in vivo. Int J Oncol,2009,34 :1653-1660.

Park JK, Kogure T,Neuvo GJ,et al. miR-221 Silencing Blocks Hepato-
cellular Carcinoma and Promotes Survival. Cancer Res, 2011, 71
7608-7616.

Hen Y,Zaman MS,Deng G,et al. MicroRNAs 221/222 and genistein-
mediated regulation of ARHI tumor suppressor gene in prostrate canc -
er. Cancer Prev Res,2011,4.76-86.

Janssen EAM , @vestad IT,Skaland I, et al. LOH at 1p31 ( ARHI) and
proliferation in lymph node-negative breast cancer. Cell Oncol,2009,
31:335-343.

Mardente S, Mari E, Consorti F,et al. HMGBI1 induces the overex-
pression of miR-222 and miR-221 and increases growth and motility in
papillary thyroid cancer cells. Oncol Rep,2012,28:2285-2289.
Pogribny 1P, Filkowski JN, Tryndyak VP, et al. Alterations of microR-
NAs and their targets are associated with acquired resistance of MCF -7
breast cancer cells to cisplatin. Int J Cancer,2010,127.:1785-1794.
Zhou M, Liu Z,Zhao Y , et al. MicroRNA-125b confers the resistance of
breast cancer cells to paclitaxel through suppression of pro-apoptotic
Bel-2 antagonist killer 1 ( Bakl ) expression. J Biol Chem,2010,285;



AEINGREE 235 (L FRR)2013 4E 6 A58 7 %5 12 1] Chin J Clinicians ( Electronic Edition) ,June 15,2013 ,Vol.7 ,No. 12

[44]

[45]

[46]

[47]

[48]

[49]

[50]

« 5455-

21496-21507.

Zhang J,Han L,Ge Y,et al. miR-221/222 promote malignant progres-
sion of glioma through activation of the Akt pathway. Int J Oncol,
2010,36:913-920.

Lu Y,Roy S,Neuvo G,et al. Anti-microRNA-222 ( Anti-miR-222 ) and-
181B Suppress Growth of Tamoxifen-resistant Xenografts in Mouse by
Targeting TIMP3 Protein and Modulating Mitogenic Signal. J Biol
Chem,2011,286:42292-42302.

Rao X, Di Leva G, Li M, et al. MicroRNA-221/222 confers breast
cancer fulvestrant resistance by regulating multiple signaling pathways.
Oncogene,2011,30;1082-1097.

Di Leva G, Gasparini P, Piovan C, et al. MicroRNA cluster 221-222
and estrogen receptor alpha interactions in breast cancer. J Natl Cancer
Inst,2010,102:706-721.

Zhang C,Zhang J,Zhang A et al. PUMA is a novel target of miR-221/
222 in human epithelial cancers. Inter J Oncol ,2010,37:1621-1626.

Zhang CZ,Zhang JX,Zhang AL, et al. MiR-221 and miR-222 target
PUMA to induce cell survival in glioblastoma. Molecular Cancer,
2010,9:229-237.

Liu X, Yu J, Jiang L, et al. MicroRNA-222 regulates cell invasion by
targeting matrix metalloproteinase 1 ( MMPI ) and manganese superox-

ide dismutase 2 (SOD2) in tongue squamous cell carcinoma cell lines.

[51]

[52]

[53]

[54]

[55]

[56]

X3k A, 77 0 F. MicroRNA-222 4R & AUbl AF e 3t & [ J/CD]. A lG R E T 4 &

Cancer Genomics & Proteomics,2009,6:131-139.
Felli N, Fontana L, Pelosi E, et al. MicroRNAs 221 and 222 inhibit
normal erythropoiesis and erythroleukemic cell growth via kit receptor
down-modulation. Proc Natl Acad Sci USA,2005,102 :18081-18086.
Puerta-Gil P, Garcia-Baquero R, Jia AY, et al. miR-143, miR-222,
miR-452 are useful as tumor stratification and noninvasive diagnostic
biomarkers for bladder cancer. Am J Pathol,2012,180.1808-1815.
Cruz-Munoz W, Khokha R. The Role of Tissue Inhibitors of Metallopro-
teinases in Tumorigenesis and Metastasis. Crit Rev Clin Lab Sci,2008 ,
45.291-338.
Pineau P, Volinia S, Mcjunkin K, et al. miR-221 overexpression con-
tributes to liver tumorigenesis. Proc Natl Acad Sei USA,2010,107.
264-269.
Galardi S, Mercatelli N, Giorda E et al. miR-221 and miR-222 expres-
sion affects the proliferation potential of human prostate carcinoma cell
lines by targeting p27Kipl. J Biol Chem,2007,282.:23716-23724.
Wang X ,Han L,Zhang A, et al. Adenovirus-mediated shRNAs for co-
repression of miR-221 and miR-222 expression and function in glio-
blastoma cells. Oncol Rep,2011,25:97-105.

(ki H 39:2013-03-28)

(ARGt i)

: W F R ,2013,7(12) :5452-5455.



