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Abstract

MicroRNAs are endogenous, small, and non-
coding RNAs of 18-24 nucleotides in length that
regulate tissue/organ development, cell growth,
differentiation, and apoptosis and play an es-
sential role in the development and progression
of tumors. This paper will discuss the biological
characteristics of microRNA-24 and its biologi-
cal role in tumors and non-tumor diseases, with
an aim to provide new clues to disease diagnosis
and treatment to reduce the mortality of pa-
tients.

© 2014 Baishideng Publishing Group Inc. All rights
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MicroRNA, X FHmiRNA(miR), /N> TRNA,
& — P YRR R IE T, AR ST AR S A
EARKIND T HREERNA, K A18-24M%
FERU. By LRI AT A R U o R
R B, Alin-4flin-7, JEEE4E R B miRN A
Rk, ST RFY miRNAKER
HAETMEEN, ARNARESETKEMRT
T F NI ZimicroRNA(pri-miRNA), 2 J5#
Drosha(RNaselllfi§) 85 U] i #i AmiRN A(pre-
miRNA)P. X fpre-miRNA B fH K K4
¥, fER AN-G T PR Al i 4% 12 8 Hexportin5[H]
B B R W R s B 4n B R R fE B Fpre-
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miRNA#DicerfiFdt— T B UI RN 7 B i e
miRNA". B miRNA 5 JTERE & R (RNA-
induced silencing complex, RISC)% & 1 ik
miRISCE &), 55 HEEmRNA 13 55 - #
PE[X (3" untranslate dregion, 3'UTR)E %5 fic Xf,
B AR mRIN A S BEL U FC B 28, 0ok 2 A .
A SCHER M mi RN AR ELZE LA N 20%-30%
{5 LA,
KEIFHETREEmiRNAS SHAB T K
B . . TR T LA R MR R A
K. HAT50% 73 A 45 5 T i A 5 1) 2 PR 41X
Sl BB e 7 R U L 4 R e A P ) e S i R
HHEEERA". miRNATE L fEH bRk R
W, ORTRE A U R, TR g e B RO
SRR, miIRNARR A S A 8,
AT RE S MEA RGP . L IE REEFREA
KM WG B T AR E miR-24 1] A8 2 5 R 1)
RAERIE, FHa e A R AR R 5
X miR-24 A9 7 K5 v 5 HAE Bt B A b e
PRI AT BE A R AR AR — SR8, "IN
Il R 2 Wr MG T R AT R, DLRRAIR & 2

1 miR-248945+9 K THEE

1.1 miR-24 20014, Lagos-Quintana
UE BlmiR-24, %€ M FHIN5'-UGG-
CUCAGUUCAGCAGGAACAG-3'. fEiX2 J5
MourelatosZ:!" {5 T A ¢ fimiR-24 3 & P
WEFE. A SCERRIE N EmiR-24 655 % Fl, Bl
miR-24-1f1miR-24-2, ¥ KA1 H 5 B 4E9q22
A19p13M. 7E NZKEE K H, miR-24-15miR-
23b. miR-27bAL B AHAE, TRk — AN, 1
miR-24-2[@miR-23a. miR-27af& i 5 — IR
. TAE/ANBR Y, iSmiR-24-1 M2 [ G ik 4y
BIALT 5885 1345 Jeta k™) X — RPN FRAT]
3 I B PR BRI 58 mi R-24 HO4E FI4R 4L T BB IR
. GuEPY% PlmiR-24 A H BLTE S [\ 3047 1
He Wi 48, fEAN R4 3R IA . Kim %5 @
R ImiRNA, IESE T miR-247E 55 %
R AP FRIE. GibeusZ'g HmiR-24Z K ik
ENRIE R AL WA HL . R BT K
IR BRALA . X EE SRR, miR-24) 2
AT WL IR N, 75 2 Fp 219 35 AR

1.2 miR-24 miR-24F 1A 5 H AU ] S5
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iR B A A R R, 3 S 22 A A R 5

ZRGHR . DI RGP K. AL
W B R HAE DA R AN 7.

1.2.1 miR-24 41 o 3% 5 3 A
o BRI G /SATG,/ M A B 1] 2 FRE 40 A
STIRIERA L. 20 M SZ BT, 20 R 2 R
PR AL, & ST KRG A/EG, I, TRIE
YA 22 AT B B R S, geFE s
MARRE M. o a2 20 45 4 I 4 s 2 R
I 2 SRR A AT, KR 020 f e 22 1)
AIAE PR DRI, 2 i SO0 40 3% 5 R R T
R AR A TR R R e R 4 e A
KE X

A SCERPIFE B, miR-24 77 3 i [ 5 40 1)
CHEK1(HZ5G,-ME#l 5). BRCAL(H
TG RAE ). CDKNI1B(JE A 3
Pt EL A7 R, 41708 5 D)) A0V AL (U098 35 DR ) 1Y)
J7 NAE 40 N R OE, R AN R, 5 R
MRAE. REAHVIKR. ChenZE Y WHER
FHmMiR-2472 —F il & i T 5 R, fEM &
2 5 41 B g Hh il i B-catenin/TC -4 1S 77L
SR RIA, (Edbgn 3 i AR, Lal> %
P, miR-247F 2 Fi 4 f 1) 24 K A3 4 #2 1 1,
A0 ) 40 B R At AN AN T DL —
SR A A I R R M Y O E2F2V) B fth
TR R R,k mT DLdE i A3 N M CMm4 .
MCMI0. RRM2. PCNA%S3E R KR 15 40 i
HEFE.

Mishra®5? 5@ i B 7t 45 B -FmiR-24 11 %
ik, $EtHmiR-24 1] g 5 A ERIE SR B (dihy-
drofolate reductase, DFHR)HI3'UTR%E &, #li)
DFHRFEIEE, M0 6408 56, FastH G+
1(Fas-associated factorl, FAF-1)] {ZfZ7E T A
L, & T MR SE R -, Hoad Rk e ik
AT, FRA BT R A QinZE P E Nt
DU-145. HGC-27. MGC-803 flHeLa4H i if 7t
RIL, HmiR-24 1R IAJSFAF-13RIA3E I, 40
e S8 5 52 B4

40 fuAZ Rl F4a(hepatic nuclear factor 4 al-
pha, HNF4o)J& T 40 52 A8 S5 R, e
FERERI A 4 43 Al et 2 b e o 20
FEAEFH. HNF4onT BT AFEF 410 FFREAL . JiT
e S ERE, A SGE TR D RE I YE . Takagi
S 5 Rk ILAE R 16 R A i FE fmiR-24 32
ZLE I T A HNF4 o ) % i 2 R 40 40 i 6 3=

u A7 5

miR-24
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S, (L HESN LG TH, 15 R AR

1.2.2 miR-24 : miR-24] {2 AEAE
THFA Y, Y OH CEMRIE, miR-247] S
5WZ RGMAMMBIr, A RS, BHEAR
4. WA RGN R G5, FukudaZ 7EiE
IR AT AT T M2 BEA R A SH-S Y5 Y
F180FH A ZEmiRNA KR IL K, K INAEH L
2V i R 05 ) (tissue-type plasminogen activa-
tor, TPA) 5, A 12FmiRNAFK L L, 1
fimiR-24. 2 BT FINAERE R 5, AR AT A
miR-24 1€ T-Norchl H:F, 2 5Notchfs 5 il
HE, AR 2R k. BRI R] A imiR-24 5
MR K.

IR SCHR R B, 7R 15 5 U 20 Ak 1) i 7R
HmiR-24[ R IEKF 2 TRk, Li%C i
BRI 7 A BMP-2155 5 B 4 A 43 1k
A miR-24 )31k, WAlE [ iX—4518. Os-
kowitz25P e 5 N\ B 1] 78 53 400 Ml B 43
PR SEge AR EL 7 IX — AL (HmiR-24 145 ik
B 4 73 A B TR AL AT R WA RIE. P
A5 NS 56 R B, FEBMP-2 (0% S T R 41 i
B oA AR L AR P, miR-24 0 FR ik 2 B
FEAR ). FF HAS I % JemiR-24 1 40 i B 4
Jia 3 A R B 25 - Bl 12 5% R 18 (alkaline phosphatase,
ALP)ETER, RIMALPIEMERRAG. M2, X
BRIE D] 7 miR-247E A B 0 e b R 4% T EOR
fEH.

SunE R IUVLE 40 i Hhmi R-24 1 5k
(P sE eio 1 O R N R Y A
T3 40 fl A miR-241d Rk i, 140
AR o-NBNE AN A KR EY -5 /%
WULER & A E 5% (myosin heavy chain, MHC)
ik B, WUETE OE. 4 R KR
-B(transforming growth factor beta, TGF-B)4b
PimiR-241d R IA W40 LI, 34 B ) ot #R
S B BB AT SR, miR-24)5 31
X Smad £ [ 45 &7 25, TGF-B1 7] FlSmad3 %
DR AH H 45 &, il miR-24 1) %% 5%, 31 52 AL
JE L o1k

Long%5:P K T BF ;i miR N AZE 54>t 1L 40
M & B AR L, AR AT S HEmiR-24
FENHII3FmIRNA, A I miR-247E P L0
Bl /B REAH AR, FREXAHAL . BRITH#HRE
A P ) R IE K & AR, X4 REY] T

WCJD | www.wjgnet.com

AFFER.

2 mMiR-247E 2P APBPEYRIA A EFRHN I
2.1 miR-24 TR 2 1) SRR 1,
miR-24 5 [ R A A R B
B EmiRN A HOAR G k H 5 A G
—HmiRNA, KIMmiR-245 fF#AH ¢ HmiR-24
ICRE R B EHBERE S E K. A
W B BB A I R s B B KL, B IBE Vs, X R
AT AR, His H 2 seie 80K, tqRT-
PCRZ; HrmiR-24 (1 15 KF, B FEmiR-247E i
A AR JG 5 BE FALEL. AT g3 5 5
K EAEZENBAEmMIR-24FKIEKF BB,
#t— B W 7k B P miR-24 1 I AT ReAE 1
MT1-%: )5 £ J& 5% [ (matrix metallopeptidase,
MMP)ZIE RN, 4kimifEH T35 R s, {2
bR N R L IS A, B T BUMR K. Han
U] B RS BB AT T 18 FmiRNATE
JHe B R R IE S HUR I, B HFmiR-247E A
F16FmiRNARIE i, {411 HHqRT-PCRY
FARE— PRI £ I miRNA, 13 34518
miR-245 @A ¢, H B o] DAE A e i — A
ST R 3
TakagiZ™ HH 7t & BlmiR-2438 3 F
HNF4o )% FEERE R, W4t Z=P4S07A LA
8B1, {EEAHfIGTE. miR-245miR-124. F/>
Z-6R(interleukin-6R, IL-6R). 15 51t 5 Hi#:
IS R F3(signal transducer and activator of
transcription 3, STAT3). miR-6294H j# # i [
ot el B, — EiZ Bl B4 0E, HNF4o2z 32 24l
i, 7R IFEDY. G SRR, R G
e B VIA 5. Metazr fT 45 SRR, 4B
# 9% 7% (hepatitis B virus, HBV). iK%
#(hepatitis C virus, HCV)@ L35 0 38 H Ji k&
PR A R S fa e R R, I HOBUE IR gL K
SR8 Ik A JRUR P TR (R B ) Liw
LI R R WmiR-247] 2 SHCVIE R A1
R, SHERAEBEIMEL AERZEREZS
{37 7§ A (ary hydrocarbon-receptor nuclear tram-
locator, ARNT)& —F £ Dy Re A% N #% % K1, 7T
W g E . W, REMIE
B e 71 R FE XS I A A FE Y. 0 da%s B4
HAE AR E4EAL N, miR-241) 3R &0 T i
ARNTIF M R R ) R IE, 2 5 e 1)
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Jir e fb R
2.2 miR-24 TsukamotoZ“ I Tchernitsa
VR BE PRGBS B miRN AR IA 1
BEAT A b, B AE B 2 2 Y SR A KT
& L. MR RSN R F QR T-PC R A AR
miR-247E N IEH B &40 bk 48k N B2
PR DL R B g 4 2R R 55 20 21 P I 3Rk KR
Wi miR-24:2 7% B Mg Ll 2 A oC. SR
BimiR-247E B4 M RE & T s 8, H
5 1) R AL R A K

PI6(INK4a)3: R igm B R, 3= B 20
AR, HAR IS ¥ 3 B R RADN AR A AR,
DN A H 54k 3= 22 B0 AE 1 i T2 BRI 5 1 B
B, BRIEP167] 6 i 15 9 5 112 Wi (1 40 74
FP™ LalZPNa i FR M M mi R-24 1) B 2
KAPI6, filifi1iEiEqRT-PCR. Western blotZs
SIS T VA FmiR-24XE P16 RIS 1E A, KL
miR-24 " L HIHIP16 mRNAMH SR FNifPI6
LR, I R B .

HXERTE H, WA R B FAFIAE
B AU R R A, IF B 5 B0 o4l i e 2 )
AP QinZE PN 5t K IMFA F1Z:miR-24 ¢ &
FAIL, E BT miR-24 SFAF1 & 7UH €,
miR-247] 5FAF1 w157 5456, FiIHFAFL,
I gE T DL ESREe 25 R B, miR-247E B
S Ry — B e R R, (R EAH I A, 25
e P R £ R
2.3 miR-24 SRR S I L 2 |
PS3FEDR & — P 2 A, vliE S T 4
fil sk XDNAE K . P53 RS 1b 5 40 B 1) 52
Wi 3 B2 R ILAE B 5 1T, — {5 40 S S E G,
G, M, fRAEZ R MDNAB R 584 —2iH R
JPE TS, SRR A, E R I LA
JaH BIPS3AEH A FRE, S KA R 5 B TG
L 184 5 M T 325 R DY, — R BRE R B (dihy-
drofolate reductase, DHFR)tH 5DNA & A5
AR, FARJTE T 40N & i, DHFRE
TR I TR A I, R 4 .

Mishra® M T 45 i f o R 241 41
FmiR-24 1)KL KF G K, FH A miR-24
[ 2R IR A% T 55 41 41, T RS 2 0 2 TR R
Fl. 400N I miR-24 53" UTREE &, 47 4]
DHFR )ik, k1M #0 i) 5 R s 40 AR g 3 . 76
ML, miR-2438 Al @ It 5 ¥ A4 P53 55 5 11
TPS3FIP2 18K I ARAEH, FIKBG I, 0 40 fa 1
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B, EPS3ERA AN h, B TEP2I RS,
miR-245 7] 175 5 240 A IR A, R HE A IR .
R, 25 EFTIR, miR-247E 45 i 40 i o e %
ik, BAPUEEER.
2.4 miR-24 K&
SCHRFR W, miR-247] 25 2 F g 1 e A6 3t
FE. 20054F, ChengZ™ N T HF L miRNATERS 2
{147 24 e 368 B v B RE PR AR 38 FH R S 43 4
miRN AR 7 R4 E T miRNA AW
B, Ml AR BLCE S FikE HelaZll fE 1, 40| miR-24
A2 i i A . SR DR qPCREBIAAS:
ME e A miR-24 [ R IE K EH AL HE T
VAL AT L A T AR AR AE IS 100A8-3'-
UTRE R R A Spre-miR-24— L I
e T MR T Hep2 41 i 2, J8 I A lllmiR-249F
HEAT PR AIMR 2% S 56 3 i Ho it 4l i 12 22 66 0 5
Wi, &5 RN, e miR-24%0 5] 45 & T-S100A8
FeH3" UTRAZ RT3, T HS100A8K) KL,
T 00 861 o 8 £ L 42 2% . DL 1 St &5 SRR
miR-24 A] 1y —Fh e B8, i 40 fu s 5, {2
AT

R 2 31X — 25 R AE s o A4 B A S 45
F A m i R-2438 1A A4 At Ja2 41 it 184 0 =2 191 ©7,
PERmiR-24 B A R A AR K, S 98 T A
F. Qin&E YR BLAE T 41 BR#E 40 il ', miR-24 7]
AN HIFAF LR IE I AP T, LinE M
FH qRT-P C RS M 6451 5 i LR 4 ff s 262 5 fiek 78 4
ZimiR-24 3Kk, 25 FORIH LB KB 12
W, B LinE P 5T R BlmiR-24 1] fEE i #0
[Flp5 7(KTP2) %5 R 3 e 40 i ) A2 4. miR-24
T I s 6 R 200 P e v 0 T, B 1A TR 1R
miR-24 5, J 40 ML 136 58 52 2406, 1S SME
P I miR-24 Wi 13468 240 A 1 2E K

3 miR-247E3F AP AR IR PEVZRIK R A E B
LA SCHR R H, miRNA KA 5 e ok,
WA RES WA RGO I RGNS
&,

FukudaZ PO 70 & B miR-24 7] {E i F
Notchl %R, 2MNotch{ 58 14, 5200440 241 i
11534k, Z 5% RGP AR JE.

20064F, van Rooij & & Lo LI 2 o
miR-24 Fif, If Hid XiEmiR-24)5 0] L5 5
H O LB K BB B ABATT A ALE O LB K f 7
BRABE IR Ao HY 7 T FImiR-24, 18 5 F North-

" 2AEE
miR-24
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= AERN e bloHRERRIELIEEBAARMIL AL TR miR- 24 (0T AN
T R AR B B A ImiR-24. IXEELSE R —ANRSLIOTE R, B0 RS R e T A
HmiR-247E LA SR AT SEONGE  FERKEX. FHi, #—5HEFTmiR-24F) 25,
, T T 25 22 408, JETTTIF SemiR-24 (R b oL 5% 77 0 DIURN 52 36 400 74 0435 2 6 S5l B, WK
miR-24
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A
Khan%5 "'V 9184k 50 75 3 100 Lk 1M 75

VETE /N ROG I 2P miR-24 5 25 3 &, i
SHE A /N GRS 40 B HE A miR-24 0, AH bE o I 2H,
O WILE B A8 A6 1 AR 25 4 . Al AT B — 2B B
R R, FEHAMNEEmMiIR-24)5, MIET-EA
Caspasesl. Caspases2. Bid. Bcl-10. Trp53
MFaslB & N, AEPMTEABag-3M
Prdx2 )& BRI hn. XA Seiedt — B iEse |
miR-24FHLLHLAIHEI T, FiedlerZ: M 52

3] 0o JUL SR L B o U AL PN B2 4 B A miR-24 L
. MiR-2438 18 T P B2 40 i E 4R 10 S A
FTGATA2RIp2 1 BT PG PAK S, 55 W B4
MR T, RH Lk 26 e P B B 4 i A X R,
110 H61) 200 I DAL P S 2 PR BR AR R 2, I A A
S RH. AR BE S IR IG v BEAT B S50k — P IE ]
miR-2451 I8 8T BRmiR-24 ) 58 3 R 8 & 52
W) L6 ) A2 oK

OR, miR-247E 40 i P9 H A FH AN 2 T B

R 23 bR A AT DA A A I a2 G B R O T
VEFH. 2R 2R I3 g 0 R R T A A T 1 31 T
miR-241 ALK BCL2L2FBCL2LI1, fih
1143 N A B e 1-w Al Bim 5 A 2 R A4 I T2 3 it vh
. HABel-w Il T8 H, Bim A3
TEH T AR Z AR, Q5 3 S 2okl A
AR 51 S AR IR O LGN AR 21 A AT g%

FmiR-24 mimicHEFMHICEA TS 3 104 i
TR, (B YmiR-24 inhibitorXt U JLZH A
PETI IS E AN B B, R 4 77 BRI,
IREEE I, X — IR, miR-24 7] BERELL |
R SEUES R 40 M O T PR BN HERR. Ath PT REAE T 4%
Bim {1 A S 5T T HBcl-w, {HiJE#R
PRI SR 25 G ROR. AT WmiR-24%F 41
JRLFR SR 2 AR H S AR,

4 518

miRNA A B TIE 8, Bl oK 2 1
miRNA#E K P4 5, FAEA g 3 h K35 1)
VE T8 A 7. miR-24J2 /N> TRNAZK J&
1 — 01, K& CHRIE T K. o
s T B iR e A5 Tk A S 3 R 0 A

WCJD | www.wjgnet.com

FEFE 4 7n A G S O R, b T NSt
o L E .

5 ZEXE

1 Esteller M. Non-coding RNAs in human disease.
Nat Rev Genet 2011; 12: 861-874 [PMID: 22094949
DOI: 10.1038 /nrg3074]

2 van Rooij E. The art of microRNA research. Circ
Res 2011; 108: 219-234 [PMID: 21252150 DOI:
10.1161/CIRCRESAHA.110.227496]

3 Bahadori M. New Advances in RNAs. Arch Iran
Med 2008; 11: 435-443 [PMID: 18588377]

4 Gregory RI, Shiekhattar R. MicroRNA biogenesis
and cancer. Cancer Res 2005; 65: 3509-3512 [PMID:
15867338 DOI: 10.1158/0008-5472.CAN-05-0298]

5 Han J, Lee Y, Yeom KH, Nam JW, Heo I, Rhee JK,
Sohn SY, Cho Y, Zhang BT, Kim VN. Molecular
basis for the recognition of primary microR-
NAs by the Drosha-DGCRS8 complex. Cell 2006;
125: 887-901 [PMID: 16751099 DOI: 10.1016/
j.cell.2006.03.043]

6 Lund E, Giittinger S, Calado A, Dahlberg JE,
Kutay U. Nuclear export of microRNA precur-
sors. Science 2004; 303: 95-98 [PMID: 14631048
DOI: 10.1126/ science.1090599]

7 Filipowicz W. RNAi: the nuts and bolts of the
RISC machine. Cell 2005; 122: 17-20 [PMID:
16009129 DOI: 10.1016/j.cell.2005.06.023]

8 Carthew RW, Sontheimer EJ. Origins and
Mechanisms of miRNAs and siRNAs. Cell 2009;
136: 642-655 [PMID: 19239886 DOI: 10.1016/
j.cell.2009.01.035]

9 Lewis BP, Burge CB, Bartel DP. Conserved seed
pairing, often flanked by adenosines, indicates
that thousands of human genes are microRNA
targets. Cell 2005; 120: 15-20 [PMID: 15652477
DOI: 10.1016/j.cell.2004.12.035]

10 Zhang B, Pan X, Cobb GP, Anderson TA. mi-
croRNAs as oncogenes and tumor suppressors.
Dev Biol 2007; 302: 1-12 [PMID: 16989803 DOI:
10.1016/j.ydbio.2006.08.028]

11  XieY, Tobin LA, Camps J, Wangsa D, Yang J, Rao
M, Witasp E, Awad KS, Yoo N, Ried T, Kwong
KF. MicroRNA-24 regulates XIAP to reduce
the apoptosis threshold in cancer cells. Onco-
gene 2013; 32: 2442-2451 [PMID: 22733138 DOI:
10.1038/onc.2012.258]

12 Volinia S, Calin GA, Liu CG, Ambs S, Cimmino A,
Petrocca F, Visone R, Iorio M, Roldo C, Ferracin
M, Prueitt RL, Yanaihara N, Lanza G, Scarpa A,
Vecchione A, Negrini M, Harris CC, Croce CM. A
microRNA expression signature of human solid
tumors defines cancer gene targets. Proc Natl Acad
Sci U S A 2006; 103: 2257-2261 [PMID: 16461460
DOI: 10.1073/ pnas.0510565103]

13  Shenouda SK, Alahari SK. MicroRNA function in
cancer: oncogene or a tumor suppressor? Cancer
Metastasis Rev 2009; 28: 369-378 [PMID: 20012925

2014-11-28 | Volume 22 | Issue 33 |



, . MicroRNA-24

5111

14

15

16

17

18

19

20

21

22

23

24

25

Jaishideng®

DOI: 10.1007/5s10555-009-9188-5]

Han ZB, Zhong L, Teng MJ, Fan JW, Tang HM,
Wu JY, Chen HY, Wang ZW, Qiu GQ, Peng ZH.
Identification of recurrence-related microRNAs
in hepatocellular carcinoma following liver trans-
plantation. Mol Oncol 2012; 6: 445-457 [PMID:
22552153 DOI: 10.1016/j.molonc.2012.04.001]
Srivastava N, Manvati S, Srivastava A, Pal R, Ka-
laiarasan P, Chattopadhyay S, Gochhait S, Dua R,
Bamezai RN. miR-24-2 controls H2AFX expres-
sion regardless of gene copy number alteration
and induces apoptosis by targeting antiapoptotic
gene BCL-2: a potential for therapeutic inter-
vention. Breast Cancer Res 2011; 13: R39 [PMID:
21463514 DOI: 10.1186/ bcr2861]
Lagos-Quintana M, Rauhut R, Lendeckel W,
Tuschl T. Identification of novel genes coding for
small expressed RNAs. Science 2001; 294: 853-858
[PMID: 11679670 DOI: 10.1126/ science.1064921]
Mourelatos Z, Dostie J, Paushkin S, Sharma A,
Charroux B, Abel L, Rappsilber ], Mann M, Drey-
fuss G. miRNPs: a novel class of ribonucleopro-
teins containing numerous microRNAs. Genes
Dev 2002; 16: 720-728 [PMID: 11914277 DOI:
10.1101/gad.974702]

Gibcus JH, Tan LP, Harms G, Schakel RN, de
Jong D, Blokzijl T, Moller P, Poppema S, Kroesen
BJ, van den Berg A. Hodgkin lymphoma cell lines
are characterized by a specific miRNA expres-
sion profile. Neoplasia 2009; 11: 167-176 [PMID:
19177201]

Sun Q, Zhang Y, Yang G, Chen X, Zhang Y, Cao
G, Wang J, Sun Y, Zhang P, Fan M, Shao N, Yang
X. Transforming growth factor-beta-regulated
miR-24 promotes skeletal muscle differentia-
tion. Nucleic Acids Res 2008; 36: 2690-2699 [PMID:
18353861 DOI: 10.1093 / nar/ gkn032]

Gu Z, Eleswarapu S, Jiang H. Identification and
characterization of microRNAs from the bovine
adipose tissue and mammary gland. FEBS Lett
2007; 581: 981-988 [PMID: 17306260 DOI: 10.1016/
j-febslet.2007.01.081]

Kim J, Cho IS, Hong JS, Choi YK, Kim H, Lee
YS. Identification and characterization of new
microRNAs from pig. Mamm Genome 2008;
19: 570-580 [PMID: 18548309 DOI:10.1007/
s00335-008-9111-3]

. (

) 2002; 22: 103-105
Chhabra R, Dubey R, Saini N. Cooperative and
individualistic functions of the microRNAs in the
miR-23a~27a~24-2 cluster and its implication in
human diseases. Mol Cancer 2010; 9: 232 [PMID:
20815877 DOI: 10.1186/1476-4598-9-232]

Chen L, Zhang A, Li Y, Zhang K, Han L, Du W,
Yan W, Li R, Wang Y, Wang K, Pu P, Jiang T, Jiang
C, Kang C. MiR-24 regulates the proliferation and
invasion of glioma by ST7L via B-catenin/Tcf-4
signaling. Cancer Lett 2013; 329: 174-180 [PMID:
23142218 DOI: 10.1016/j.canlet.2012.10.025]

Lal A, Navarro F, Maher CA, Maliszewski LE, Yan
N, O'Day E, Chowdhury D, Dykxhoorn DM, Tsai
P, Hofmann O, Becker KG, Gorospe M, Hide W,
Lieberman J. miR-24 Inhibits cell proliferation by
targeting E2F2, MYC, and other cell-cycle genes

WCJD | www.wjgnet.com

26

27

28

29

30

31

32

33

34

35

36

via binding to "seedless" 3'UTR microRNA recog-
nition elements. Mol Cell 2009; 35: 610-625 [PMID:
19748357 DOI: 10.1016/j.molcel.2009.08.020]
Lal A, Kim HH, Abdelmohsen K, Kuwano Y,
Pullmann R, Srikantan S, Subrahmanyam R, Mar-
tindale JL, Yang X, Ahmed F, Navarro F, Dykx-
hoorn D, Lieberman J, Gorospe M. p16(INK4a)
translation suppressed by miR-24. PLoS One 2008;
3: 1864 [PMID: 18365017]
Mishra PJ, Song B, Mishra P], Wang Y, Humeniuk
R, Banerjee D, Merlino G, Ju J, Bertino JR. MiR-24
tumor suppressor activity is regulated indepen-
dent of p53 and through a target site polymor-
phism. PLoS One 2009; 4: e8445 [PMID: 20041160
DOI: 10.1371/journal.pone.0008445]
Qin W, Shi Y, Zhao B, Yao C, Jin L, Ma J, Jin Y.
miR-24 regulates apoptosis by targeting the open
reading frame (ORF) region of FAF1 in cancer
cells. PLoS One 2010; 5: €9429 [PMID: 20195546
DOI: 10.1371/journal.pone.0009429]
Takagi S, Nakajima M, Kida K, Yamaura Y, Fu-
kami T, Yokoi T. MicroRNAs regulate human
hepatocyte nuclear factor 4alpha, modulating the
expression of metabolic enzymes and cell cycle. |
Biol Chem 2010; 285: 4415-4422 [PMID: 20018894
DOI: 10.1074/jbc.M109.085431]
Fukuda Y, Kawasaki H, Taira K. Exploration
of human miRNA target genes in neuronal dif-
ferentiation. Nucleic Acids Symp Ser (Oxf) 2005;
(49): 341-342 [PMID: 17150773 DOI: 10.1093/
nass/49.1.341]
Li Z, Hassan MQ, Volinia S, van Wijnen A], Stein
JL, Croce CM, Lian JB, Stein GS. A microRNA
signature for a BMP2-induced osteoblast lineage
commitment program. Proc Natl Acad Sci U S A
2008; 105: 13906-13911 [PMID: 18784367 DOI:
10.1073/pnas.0804438105]
Oskowitz AZ, Lu J, Penfornis P, Ylostalo J, Mc-
Bride J, Flemington EK, Prockop DJ, Pocham-
pally R. Human multipotent stromal cells from
bone marrow and microRNA: regulation of
differentiation and leukemia inhibitory factor
expression. Proc Natl Acad Sci U S A 2008; 105:
18372-18377 [PMID: 19011087 DOI: 10.1073/
pnas.0809807105]

. miR-24

. : , 2012

Long XD, Yao JG, Zeng Z, Ma Y, Huang XY,
Wei ZH, Liu M, Zhang JJ, Xue F, Zhai B, Xia Q.
Polymorphisms in the coding region of X-ray
repair complementing group 4 and aflatoxin B1-
related hepatocellular carcinoma. Hepatology
2013; 58: 171-181 [PMID: 23390017 DOI: 10.1002/
hep.26311]
Martin EC, Elliott S, Rhodes LV, Antoon JW, Few-
ell C, Zhu Y, Driver JL, Jodari-Karimi M, Taylor
CW, Flemington EK, Beckman BS, Collins-Burow
BM, Burow ME. Preferential star strand biogen-
esis of pre-miR-24-2 targets PKC-alpha and sup-
presses cell survival in MCF-7 breast cancer cells.
Mol Carcinog 2014; 53: 38-48 [PMID: 22911661
DOI: 10.1002/mc.21946]
Hatziapostolou M, Polytarchou C, Aggelidou
E, Drakaki A, Poultsides GA, Jaeger SA, Ogata
H, Karin M, Struhl K, Hadzopoulou-Cladaras

2014-11-28 | Volume 22 | Issue 33 |



5112 ISSN 1009-3079 (print) ISSN 2219-2859 (online) 2014 11 28 22 33
M, Iliopoulos D. An HNF4a-miRNA inflamma- suppressor gene. Nature 1991; 351: 453-456 [PMID:
tory feedback circuit regulates hepatocellular 2046748 DOI: 10.1038/351453a0]
oncogenesis. Cell 2011; 147: 1233-1247 [PMID: 52  Tullo A, D'Erchia AM, Sbisa E. Methods for
22153071 DOI: 10.1016/j.cell.2011.10.043] screening tumors for p53 status and therapeu-

37  Gougelet A, Colnot S. MicroRNA-feedback loop tic exploitation. Expert Rev Mol Diagn 2003; 3:
as a key modulator of liver tumorigenesis and 289-301 [PMID: 12779005 DOI: 10.1586 /14737159
inflammation. World | Gastroenterol 2013; 19: .3.3.289]

440-444 [PMID: 23382622 DOI: 10.3748/wjg.v19. 53  Vogelstein B, Lane D, Levine A]J. Surfing the
14.440] p53 network. Nature 2000; 408: 307-310 [PMID:

38 Liu X, Wang T, Wakita T, Yang W. Systematic 11099028 DOI: 10.1038 /35042675]
identification of microRNA and messenger RNA 54  Finlay CA, Hinds PW, Tan TH, Eliyahu D, Oren M,
profiles in hepatitis C virus-infected human Levine AJ. Activating mutations for transforma-
hepatoma cells. Virology 2010; 398: 57-67 [PMID: tion by p53 produce a gene product that forms an
20006370 DOI: 10.1016/j.virol.2009.11.036] hsc70-p53 complex with an altered half-life. Mol

39  Oda Y, Nakajima M, Mohri T, Takamiya M, Aoki Cell Biol 1988; 8: 531-539 [PMID: 2832726]

Y, Fukami T, Yokoi T. Aryl hydrocarbon receptor 55 Cheng AM, Byrom MW, Shelton J, Ford LP.
nuclear translocator in human liver is regulated Antisense inhibition of human miRNAs and in-
by miR-24. Toxicol Appl Pharmacol 2012; 260: dications for an involvement of miRNA in cell
222-231 [PMID: 22387692] growth and apoptosis. Nucleic Acids Res 2005; 33:
40 , , , . MicroRNA-24 1290-1297 [PMID: 15741182]
. 2012 56 s , , , MicroR-
( ), 2012:1 NA-24(miR-24) S100A8
41 , , s , Hep2 .
HBV Meta ( ), 2008: 1
2005; 5: 419-423, 449 57  Yanaihara N, Caplen N, Bowman E, Seike M,

42 , , , . HBV Kumamoto K, Yi M, Stephens RM, Okamoto A,

HCV Meta Yokota J, Tanaka T, Calin GA, Liu CG, Croce
2008; 15: 89-92, 104 CM, Harris CC. Unique microRNA molecular
43 , . Gibbs HBV HCV profiles in lung cancer diagnosis and prognosis.
- meta Cancer Cell 2006; 9: 189-198 [PMID: 16530703 DOI:

( ) 2002; 23: 165-169 10.1016/j.ccr.2006.01.025]
44 ARNT 58 Liu X, Wang A, Heidbreder CE, Jiang L, Yu ],
. , 2009 Kolokythas A, Huang L, Dai Y, Zhou X. MicroR-

45  Tsukamoto Y, Nakada C, Noguchi T, Tanigawa NA-24 targeting RNA-binding protein DNDI1 in
M, Nguyen LT, Uchida T, Hijiya N, Matsuura K, tongue squamous cell carcinoma. FEBS Lett 2010;
Fujioka T, Seto M, Moriyama M. MicroRNA-375 584: 4115-4120 [PMID: 20816961 DOI: 10.1016/
is downregulated in gastric carcinomas and j-febslet.2010.08.040]
regulates cell survival by targeting PDK1 and 59 Lin SC, Liu CJ, Lin JA, Chiang WF, Hung PS,
14-3-3zeta. Cancer Res 2010; 70: 2339-2349 [PMID: Chang KW. miR-24 up-regulation in oral carci-
20215506] noma: positive association from clinical and in

46  Tchernitsa O, Kasajima A, Schifer R, Kuban R]J, vitro analysis. Oral Oncol 2010; 46: 204-208 [PMID:
Ungethiim U, Gyorffy B, Neumann U, Simon 20138800 DOI: 10.1016/j.oraloncology.2009.12.
E, Weichert W, Ebert MP, Rocken C. Systematic 005]
evaluation of the miRNA-ome and its down- 60  van Rooij E, Sutherland LB, Liu N, Williams AH,
stream effects on mRNA expression identifies McAnally J, Gerard RD, Richardson JA, Olson
gastric cancer progression. | Pathol 2010; 222: EN. A signature pattern of stress-responsive
310-319 [PMID: 20726036] microRNAs that can evoke cardiac hypertrophy

47 , , , . miR-24 miR-22 and heart failure. Proc Natl Acad Sci U S A 2006;

2013; 103: 18255-18260 [PMID: 17108080 DOI: 10.1073/
48:167-171 pnas.0608791103]

48 DingY, Le XP, Zhang QX, Du P. Methylation and 61 Khan AA, Betel D, Miller ML, Sander C, Leslie
mutation analysis of pl6 gene in gastric cancer. CS, Marks DS. Transfection of small RNAs glob-
World ] Gastroenterol 2003; 9: 423-426 [PMID: ally perturbs gene regulation by endogenous mi-
12632489] croRNAs. Nat Biotechnol 2009; 27: 549-555 [PMID:

49  Kanyama Y, Hibi K, Nakayama H, Kodera Y, Ito 19465925 DOI: 10.1038 /nbt0709-671a]

K, Akiyama S, Nakao A. Detection of p16 pro- 62  Fiedler ], Jazbutyte V, Kirchmaier BC, Gupta SK,
moter hypermethylation in serum of gastric can- Lorenzen ], Hartmann D, Galuppo P, Kneitz S,
cer patients. Cancer Sci 2003; 94: 418-420 [PMID: Pena JT, Sohn-Lee C, Loyer X, Soutschek ], Brand
12824886 DOI: 10.1111/j.1349-7006.2003.tb01457. T, Tuschl T, Heineke J, Martin U, Schulte-Merker
x] S, Ertl G, Engelhardt S, Bauersachs J, Thum T. Mi-

50  Bjerling-Poulsen M, Seitz G, Guerra B, Issinger croRNA-24 regulates vascularity after myocardial
OG. The pro-apoptotic FAS-associated factor 1 is infarction. Circulation 2011; 124: 720-730 [PMID:
specifically reduced in human gastric carcinomas. 21788589]

Int ] Oncol 2003; 23: 1015-1023 [PMID: 12963981] 63 . MicroRNA-24
51 Levine AJ, Momand J, Finlay CA. The p53 tumour : , 2009
Baishideng® WCJD | www.wjgnet.com 2014-11-28 | Volume 22 | Issue 33 |



, . MicroRNA-24 5113

64 Kang PM, Haunstetter A, Aoki H, Usheva A, RES.87.2.118]
Izumo S. Morphological and molecular charac- 65  Robertson JD, Orrenius S. Molecular mechanisms
terization of adult cardiomyocyte apoptosis dur- of apoptosis induced by cytotoxic chemicals. Crit
ing hypoxia and reoxygenation. Circ Res 2000; Rev Toxicol 2000; 30: 609-627 [PMID: 11055838
87: 118-125 [PMID: 10903995 DOI: 10.1161/01. DOI: 10.1080/10408440008951122]

ISSN 1009-3079 (print) ISSN 2219-2859 (online) ~ DOIL: 10.11569  20144F KA th 2 H it e
AR~ = B

W SCRR MR BRAE  SeBbE . I R SEHITE, B AR, SO IR, B A, SRR, RO

Baishideng® WCJD | www.wjgnet.com 2014-11-28 | Volume 22 | Issue 33 |



