FTRES 2017 %6 A% 46 K% 17 1

actions regulating dietary fiber induction of proliferation
and apoptosis via butyrate for cancer prevention[]]. Clin
Cancer Res,2014,20(4):799-803.

[28] Gatenby RA,Gillies RJ. Why do cancers have high aero-
bic glycolysis[J]. Nat Rev Cancer,2004,4(11):891-899.

[29] Lunt SY, Vander HM. Aerobic glycolysis: meeting the
metabolic requirements of cell proliferation[ J]. Annu Rev
Cell Dev Biol,2011,27(4) :441-464.

[30] Vander HM, Cantley L.C, Thompson CB. Understanding
the Warburg effect: the metabolic requirements of cell
proliferation[ J . Science,2009,324(5930) :1029-1033.

[31] Losman JA, Kaelin W]. What a difference a hydroxyl
makes: mutant IDH, (R)-2-hydroxyglutarate, and cancer
[J]. Genes Dev,2013,27(8) :836-852.

[32] Tang Y,Chen Y,Jiang H,et al. Short-chain fatty acids in-
duced autophagy serves as an adaptive strategy for retar-
ding mitochondria-mediated apoptotic cell death[]]. Cell
Death Differ,2011,18(4):602-618.

2425

[33] Zeng H, Briske-Anderson M. Prolonged butyrate treat-
ment inhibits the migration and invasion potential of
HT1080 tumor cells[J]. ] Nutr,2005,135(2) :291-295.

[34] Sun S.Li W,Zhang H,et al. Requirement for store-opera-
ted calcium entry in sodium butyrate-induced apoptosis in
human colon cancer cells[J]. Biosci Rep,2012,32(1):83-
90.

[35] Bultman SJ,Jobin C. Microbial-derived butyrate:an onco-
metabolite or tumor-suppressive metabolite[ J]. Cell Host
Microbe,2014,16(2) :143-145.

[36] Bultman SJ. Emerging roles of the microbiome in cancer
[J]. Carcinogenesis, 2014 ,35(2) :249-255.

[37] Ahuja N, Easwaran H, Baylin SB. Harnessing the poten-
tial of epigenetic therapy to target solid tumors[J]. ] Clin
Invest,2014,124(1) :56-63.

BRI 0T.2017-03-11 & [a] H 391. 2017-05-15)

microRNA-214 EESIEEEMEDRBIER"

PHRIEFRL R . BREFR
(F—FEXRFKEERMK I, LiE 200433)

. 43 A - doi;10. 3969/j. issn. 1671-8348. 2017. 17. 040
[£43] # RNA-214; 34 B ;¥ 5

(hES%ES] R3 [X#RIREB] A

it RNA(microRNA, miRNA) & — B & f 18~24 N FH
B A BBE AR i RNA 437, 5 1 T 30 6 9 A 3" Al ik IX
P00 481 0 5 DAL A 3 A A L ) mRNA 9 % fi# . miRNA-
214 i F AS 1 S fafhk q24. 3 () DNM3 J:H b, F& 72
TE 8 B HeLa 40 0 753 72 4 & B T miRNA-214, J5 K 78
LA B 2 R G O R R AR & B miRNA-214 5 15
T MMM AR I RTE B 2= . R U] miRNA-214 ZEA A 1
Yyl ) S AR ST O HAT R 2R AR B I BET Y . miRNA-214 7
Z2 P 25 Y b 2 2R R AR S I S A R e S [ R TR ) R
25 R 45 e 0 Y 0 3 R T TR 25 Sk . R LA RS 4
BB R miRNA-214 75 78 [7] 2 70 i 88 40 43 b 0 28 1k 7 4 R 4K
ARIF . A58 % I miRNA-214 75 B 95 v 1 2 3 0t I 98 3%
ML ETHH  Yang %I miRNA-214 75 A G0 5290 414
B ik, 9F & Bl miRNA-214 0] 88 3 13 40 ) 99 9% 3%
(PTEND 1A F 11 490 11 93 240 A 94 1 » ) P 48 5% 88 40 Mo ) 4 97 26
Yl Tit 32 6 7 T 5 2 A0 B 1R 4 B H A B 5 5 1 45 31 43 )
7R miRNA-214 16 F R 3L 8 B 000 41 40 rp 2R s B ) i
5 AV T M L A0 2% 5236 3 5% miRNA-214 E A #1714
R i A R AE GT RS RS E T . miRNA-214 75 i 5
W) I A AR BDOR [R) R B A 2GR $E R L X F miRNA-214 94
FALA A BF 554 W 76 B8 A0 2 30012 187 R HE i 9 97 H B A IR
FLAKHE T A miRNA-214 767 7] 45 5 1 412300 filogg o 47 i

» BB EZARREIESIIH (81472688).
{E#£ ,E-mail:drchenhz@sina. com,

[XEHS]

fEER N

1671-8348(2017)17-2425-03

BN R FE AT 2505
1 X PhyE AR 5E A T M R

TEON L B A T 40 Mk B8, miRNA-214 38 52 411 i
PTEN {335 805 & (H e BCAKT) 3 1% , 1 55 i 9% 20 M
WaERe 0. e LN R S I P miRNA-214 58 33 5 % 2k
A LTE SRR X A 45 A o 40 ) 2% 3 o DA TR 410 461 b g8 40
KA, S A FE B WA R R AR R R & B miRNA-214
A3 LI 3L B BIM I LZTS1 h 88 5, 2 145 b 83 20 i 1 348
FEOV . A AFHE L miRNA-214 38 0] DL 3o 30 ) SR i Zesle
LRGSR 2(EZH2) X &4 4%/ A 1(XBPD)
i B-catenin [ 3 35 9 i 40 M 0 A KL B BEE R
miRNA-214 LI ASF1B Fll Gankyrin i /E F#8 & . #1#] DNA &
il A 22 AR A M O T L A 4 W o RS SR, miRNA-
214 43 50 5 AT dE 4 I A 4 R 7 32 4k 1(FGFRD Mz R 454 T
9CUBCO) Z5 45 300 il oy 200 b 1o 7, i R g =000 kA AR
90858 958 A 7 Bk 098 P miRNA-214 F 842 98 32 R 40 i S ME 2
B 1/2(ERKL/2) By 223k, FEAR T 195 98 240 I 14 38 6 R 10
% b g b B 41N p53 DNA i £ (PDRG1) 11 £ 35 i » 3 3o 9%
6 F Wl AL A 4 S 56 & I miRNA-214 5 PDRGI 45 4, 9 ifil
JHL e 5 AT 0 o e g 4 e
2 WMEARESEMEBNZN

T E B 2(TFAP2) Fl ITGAS B A 0 g &

PR (1988 —) L [ o AEBE PRI EZN N 0ANRE AR, & B



2426

AR ME R AR M T, miRNA-214 5 HE 5 )5, 1
SR P U0 A0 I T RS L A R R A RE T FE /N B AR AR R
miRNA-214 o] DA LTF (3635, f o 8 i gm & 2E 5 B0,
UL A 7E B S5 A P B miRNA-214 4> 51 5 P53 F1 LZTS1
ZEAy B R 1 A2 22 RE L O AR RS LI

B L & B R85 CCLS (T4 26, T miRNA-214 7]
LA ) 35 3 35 DA i 40 3 Joh 9 & 2B B B . AR INF R B AR b o
miRNA-214 5 EZH2 %54 Wil H 3835 T 0 6 b & 2E 12
ZAEE B LR R A0 R miRNA-214 38 7] L) 3@ aof 40 il
XBP1,f-catenin 1 TWIST1 ) 3% ik W\ T 40 i ik 92 40 a4 4=
72[1112]

3 X PhyE 25 1 A0 B

1 7L MR g A0 B0 S E & & % L miRNA-214 R i PTEN
ek I L3 0 i R X 40 RN 2R SR b AL T 25 Y. miR-
NA-214 785 462 e HLPT 0 R B2 A K P F 32 1k (EGFR) 748 53 B!
A /NI A 95 HR A R 3k T R I L UE SE TR 24 M 9 PR A 5 miR-
NA-214 # il PTEN (8354 7. 75 V6 fth 15 02 74 J7 W 10 ki
J 96 1 — 2% 25 0 . T MU L8 o miRNA-214 1 53 F2 36 KR % T I
Je e 7 G b A SO L X P BE 2 B miRNA-214 ) ]
L PR iR A K3 ) R (INGA) 9 26 3% . T ING4 75 94 #5540
M DNA & 2 AT 2 h g mEEHPY . A5
58 gt PO 93 v b R B miRNA-214 (1) 3235 FF i (o T LA B A1 i g
it M4 245 245 4 R 5 A2 e ) R AR AU L X P 98 1 3 9 A
TR AR 1 A o5 R L AR 1 FH AL 3 AS T A AR i A
R B E FUE A miRNA-214 3@ 33 T 98 BCL2L2 S K Y
Fak SR T INANZE 2 P 0 A0 AR T
4 NG BhE RN I R

e oA A= LA % TR B e 98 00 A O 1 AR R AR AL T

AR A o RIS Sy P 938 200 B0 3SR A I3 N R AR I A B B 4R I T AL
23 295 B miRNA-214 (KR35, % HDGF i 30 i 15
VS AR TR A B . 7E A P B 41 miR-
NA-214 @ i /EFH T Quaking #7145 W 09 18 B, [8] B 51 i
I8 AR T AR R 40 S P (AL VEGF, CCL5, CXCL5
SIS U AT, (AR ¥ B AR 5 92 56 I 98 miRNA-
214 LL ATM Sy V5 FBE A4, 263000 i 38 28 it 080 0= 0 5] B 34 v )
A 30 b 8 PR 2 A A A R
5 =B &

R B 2 18 W 98 K B miRNA-214 7£ 2 Mo 1 4 9 1 2
AR Pt AR AT L B A ik s o PR A i A g
BET A= R RV A o R AU S 98 % T 24 P AR S 4 ) A Y
I A B . miRNA-214 3 5T B /) S5 3R # F L T lie 4 3
PR A miRNA-214 B R Z LR, S I:jgdifnj?l_%
i g R 5 0L 9 B R T R G 3R miRNA Y 2634 5 ¥ fa 2
I — B 12 ST VR B PRV AR AR T miRNA-214 7J<Tr
B4 S5 AT LA S 12 TR ) R 2 4 fe 988 LU 1 — S SR R A L O
ELTEFR 43 I o miRNA-214 335 7K - () e 41K A0 e 7™ ot g
KRG M. HATE X miRNA-214 4% B 50580 25 KR 56 5

1 B 25 A BRI 36 T B T B TT L A miRNA 9B
AN 0 35 47 BURE R 97 e — MOT PR IR )T T k. Ik,

miRNA-214 4 B4 25 — 12 Wb 3 B AT LK I8 i 0 19
AW B RO R T R B — AT R

FTRES 201756 A% 46 K% 174

£ % 3Lk

[1]

2]

[3]

[4]

L6]

7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

Bartel DP. MicroRNAs: genomics, biogenesis, mechanism,
and function[J]. Cell,2004,116(2) :281-297.

Loebel DA, Tsoi B,Wong N.et al. A conserved noncoding
intronic transcript at the mouse Dnm3 locus[ ] ]. Genom-
ics,2005,85(6) :782-789.

Flynt AS, Li N, Thatcher EJ, et al. Zebrafish miR-214
modulates Hedgehog signaling to specify muscle cell fate
[J]. Nat Genet,2007,39(2) :259-263.

Yang H,Kong W, He L,et al. MicroRNA expression pro-
filing in human ovarian cancer: miR-214 induces cell sur-
vival and cisplatin resistance by targeting PTEN []J ].
Cancer Res,2008,68(2) :425-433.

Yang TS, Yang XH, Wang XD, et al. miR-214 regulate gas-
tric cancer cell proliferation, migration and invasion by targe-
ting PTEN[J]. Cancer Cell Int,2013,13(1) ;68-75.

Jindra PT, Bagley J, Godwin JG, et al. Costimulation-de-
pendent expression of microRNA-214 increases the ability
of T cells to proliferate by targeting Pten[]J]. ] Immunol,
2010,185(2):990-997.

Liao Y.Du X, Lonnerdal B. miR-214 regulates lactoferrin
expression and pro-apoptotic function in mammary epithe-
lial cells[J].J Nutr,2010,140(9):1552-1556.

Deng M, Ye Q,Qin Z,et al. miR-214 promotes tumorigen-
esis by targeting lactotransferrin in nasopharyngeal carci-
nomal[ J ]. Tumour Biol,2013,34(3):1793-1800.

Zhang ZC,Li YY,Wang HY,et al. Knockdown of miR-
214 promotes apoptosis and inhibits cell proliferation in
nasopharyngeal carcinomal[ J]. PLoS One, 2014, 9 (1)
e86149.

Xu Z,Wang T. miR-214 promotes the proliferation and
invasion of osteosarcoma cells through direct suppression
of LZTS1[J]. Biochem Biophys Res Commun, 2014, 449
(2):190-195.

Xia H,Ooi LL,Hui KM. MiR-214 targets f-catenin path-
way to suppress invasion, stem-like traits and recurrence
of human hepatocellular carcinomal J]. PLoS One,2012,7
(9) :e44206.

Duan Q, Wang X, Gong W, et al. ER stress negatively
modulates the expression of the miR-199a/214 cluster to
regulates tumor survival and progression in human hepa-
tocellular cancer[ J]. PLoS One,2012,7(2):e31518.
Misiewicz-Krzeminska I, Sarasquete ME, Quwaider D, et
al. Restoration of microRNA-214 expression reduces
growth of myeloma cells through positive regulation of
P53 and inhibition of DNA replication[ J ]. Haematologi-
ca,2013,98(4) :640-648.

Chen DL ,Wang ZQ,Zeng Z1,et al. Identification of miR-
214 as a negative regulator of colorectal cancer liver me-
tastasis via regulation of FGFR1 expression[]J]. Hepatol-
0gy,2014,60(2) :598-609.



FTRES 2017 %6 A% 46 K% 17 1

[15] Wang S,Jiao B,Geng S,et al. Combined aberrant expres-
sion of microRNA-214 and UBC9 is an independent unfa-
vorable prognostic factor for patients with gliomas[ ] ].
Med Oncol,2014,31(1):767.

[16] Yamane K, Jinnin M, Etoh T, et al. Down-regulation of
miR-124/-214 in cutaneous squamous cell carcinoma me-
diates abnormal cell proliferation via the induction of
ERK[]].] Mol Med,2013,91(1):69-81.

[17] Wang J,Zhang X,Wang L.et al. MicroRNA-214 suppres-
ses oncogenesis and exerts impact on prognosis by targe-
ting PDRG1 in bladder cancer[ J]. PLoS One, 2015, 10
(2):e0118086.

[18] Penna E, Orso F, Cimino D, et al. miR-214 coordinates
melanoma progression by upregulating ALCAM through
TFAP2 and miR-148b downmodulation[ J ]. Cancer Res,
2013,73(13):4098-4111.

[19] Mitra AK, Zillhardt M, Hua Y, et al. MicroRNAs repro-
gram normal fibroblasts into cancer-associated fibroblasts
in ovarian cancer[J]. Cancer Discov,2012,2(12);:1100-
1108.

[20] Wang YS,Wang YH,Xia HP,et al. MicroRNA-214 regu-
lates the acquired resistance to gefitinib via the PTEN/
AKT pathway in EGFR-mutant cell lines[ J]. Asian Pac J
Cancer Prev,2012,13(1):255-260.

[21] Zhang XJ.Ye H.Zeng CW,et al. Dysregulation of miR-
15a and miR-214 in human pancreatic cancer[ ] ]. J] Hema-
tol Oncol,2010,3(1) .46.

doi:10. 3969/j. issn. 1671-8348. 2017. 17. 041

2427

[22] Yu ZW,Zhong LP,Ji T,et al. MicroRNAs contribute to
the chemoresistance of cisplatin in tongue squamous cell
carcinoma lines[ ]J]. Oral Oncol,2010,46(4) .317-322.

[23] Xu CZ,Xie J,Jin B,et al. Gene and microRNA expression
reveals sensitivity to paclitaxel in laryngeal cancer cell
line[J]. Int J Clin Exp Pathol,2013,6(7):1351-1361.

[24] Wang F,Liu M, Li X,et al. MiR-214 reduces cell survival
and enhances cisplatin-induced cytotoxicity via down-reg-
ulation of Bcl212 in cervical cancer cells[ J]. FEBS Lett,
2013,587(5) :488-495.

[25] Shih TC, Tien YJ, Wen CJ, et al. MicroRNA-214 down-
regulation contributes to tumor angiogenesis by inducing
secretion of the hepatoma-derived growth factor in human
hepatoma[ J]. ] Hepatol,2012,57(3) :584-591.

[26] Van Mil A, Grundmann S, Goumans M], et al. MicroR-
NA-214 inhibits angiogenesis by targeting Quaking and
reducing angiogenic growth factor release[J]. Cardiovasc
Res,2012,93(4) :655-665.

[27] Van Balkom BW,De Jong OG,Smits M, et al. Endothelial
cells require miR-214 to secrete exosomes that suppress
senescence and induce angiogenesis in human and mouse
endothelial cells[J]. Blood,2013,121(19):3997-4006.

[28] Cho WC. MicroRNAs: potential biomarkers for cancer di-
agnosis, prognosis and targets for therapy[J]. Int J Bio-
chem Cell Biol,2010,42(8):1273-1281.

R H 9. 2017-03-10 &[] H #:2017-05-14)

IncRNA ZEB X TR ARHE

WM R, T AR AR W R
(1. /HPEHRF,LHHG 330004;2. ZTHPEZRFWEERFTH,.LHEH T 330006;
. S KRFEE—WEERETA.LHEE G 330006)

[XREA] K4k ma RNARE R BT R
[(HESFES] R684 [ aFRiREm] A

RS 98 COAD I — Bl LS B0 1Y 228 M IR B T
T A O PR B 0 5GBTS T B . OA
22N XAEIG ST - B B TG 0 5k A T B SR R A R AT R
T EBRAR VR T IRE. B, T OA H 1. 78 I AR R A
W I L O AT AT O T I AT G R . LR KT
oA P K BB S o 52 W S T SR O T AR
SEAL L LU A AR I AR AR W AR SIS RNA
(IncRNA) i F 52 #5221 AL BF 78 6 W1 K 3 o R ik 5 it
(RN N R ES SR AT E EP S T B DV B E L 13
T W e S Jm VAR AR S IR G A2k X A0 N e AR L A LR A
BAEA . BT IncRNA 7E& R B P A9 A4 9 2 DI RE 5
BRTBIN Y S A WU T HRBN AN S A AR W SR T R R

x  EETIR LA TAEMRIEEZ R SRHGT R H (20155389) : L4 [ SR Bl 2# 24 % Bh T H (20132BAB205067)

SCEACI984—) L YU A . E 28 IneRNA 5 635 5 L 1A 52

[XERS]

1671-8348(2017)17-2427-04

BETRF RIS OA MIIEIF 34 T8 B % .
1 IncRNA B9#tiA 5 &%

A4 15 RNA(neRNAD JE 48N 425 1 BT RNA, H AL
rRNA.tRNA . snRNA . snoRNA F microRNA & Z F & 51 3)
BB RNA IS FE R A DI HE M RNA, X 2 RNA (1% 36 7] 45 #45
AR A % ST o AN B B AR 1 7E RNA K |
WMAEAT AR W 2 T AE. neRNA MWK Eok %I 20 L2y 3
2/ TF 50 nt, A5 microRNA . siRNA . piRNA; 50 nt ] 200
nt, £ 4% rRNAtRNA.snRNA . snoRNA % ; KT 200 nt ffJ In-
cRNA. {245 Ky mRNA-like # ncRNA. KB R polyA & E
#) ncRNA &, BF5¢ 875 » IncRNA Jf 4k DURT BT AR 1 I8 4 3
HIBE . B AR T AEWERN, BA BRI IR R F M 44

EE B :
BIE1EE , E-mail:89463632@qq. com,



