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KiEAF4mAIRNA 5 I RY X R K H R 0ME

KeEFE @wFEF E X

TR HAR

(TR B2 LA 553 1R 200 =%, T+ 315211)

WE K4 IE%ARNA(long non-coding RNA, IncDNA)Z 45 K& A2 iL200/MZ 8. B A
PR P RAAE R 69 AE SR ARNA. 32 RAFLAY, KEEAFRARNALM GG R A AR &
BERBERITBEER, ©NAL T @A TiRE. Eg2ES5#85342; 40, eAEEiE &0
BAR R4z 09 7 ¥ ra it mie ey £ K. CNVH A 2R A 32 IF B A7 & A o Bb 5 06 7 69 328, R

Wi Aes 77 o @ B B 60 KRR AT R
ACHEIRSHTIRNA, RT; 56 DR b 5

KGR

1 318

N R A AN AT AN 2% 10 13 51 4 1 o 2
B, LA AR A G i 2 115, HER I 90% et 4%
SKRNA . IXEEAGE A 8 i i IFIRNAZ> 1 SRR
HAE 4w S RNA (non-coding RNA). AE4iiBRNAZY K
FH % E %% T RNA (housekeeping non-coding RNA)AlI
A ¥ 4E 4 B RN A (regulatory non-coding RNA), 1fij J5
OOy RN R AR gAY RNA AR
I I RNAFI K 55 4 4w iRNA(long non-coding RNA,
IncRNA) = K 2N, U4k, X 9E i A RNA [ i 53
S RARIE, EOKEE 23 #S 4R Hh 7 28 B I G AERNA,
/NT#RNA(small interference RNA, siRNA). f# /)
RNA (microRNA, miRNA)FIPiwifH H {EHHRNA(Piwi
interacting RNA, piRNA); 1M %} HAth JE 4w i RNA, FF
ol J2 IncRNA RTINS TR AT 53T

IncRNA— % 42 ¥5 K T-2001 #% 1F 12 (nucleotide,
nt) (1) 3E g ARN AP, 55 F At 4 4 fSRNAAH LE L,
IncRNA L 7= Z71 5 i, BIER 2. fEH X
Z ¥ &%, IncRNAR] %) 24 IE XIncRNA(sense In-
cRNA), Jx ¥IncRNA (antisense IncRNA). X |/ IncRNA
(bidirectional IncRNA), %L X §IncRNA (intronic In-
cRNA) J L [A 7] IncRNA (intergenic IncRNA)ZE5F} 2
Binl [3]( lzgl 1 ) R

IEPI A IneRNARZR A ZFF, il 1 e B 36
IS HEE R s 2R (1)@ o e 8 5 g i 2
(1) _E 307 JE Bl DX e s 4R R R () 2R A (2)
A 3 41 RN AZR & BRI 375 P 5l A S e (0 5
AN A S K TR A 2 AP L S PN k) S B
UG S DR (1) B s AS TR 1l B AN XUEE, AR 0 T3

mRNA BT YI, Wiy 2E AR 35 D) 44 (i 5
R R B S A R T s ()T ik 4Ly
58 AL O IR & A R AR (6)I L &5 45 2%
S8 B B T SRR A A P R E A B
IncRNA RJ DLIE iof 25042 e (5 5 1) 45 7 A 18 19 3 A 1)
2RIE, AT DU i e e 35 2ok TR s —
ANFED AN SR, R ARG R

H1 T IncRNA [ £ LE 4 YRNA 2, HL D) g
ARz, BT EAncRNALS F5 (s 1) A2 iR 1) 2R AR
FARGIE T AMTIEM . hitt, A 45 T IncRNA
L5 IR S 2R 1) B BT 8t e o

i ABRNAF G i RNA S 31 I RN O 2o (R4 27 SCHR[B 1 I 24
B,
[ represents coding RNA and O represents non-coding RNA (modified
from reference [3]).
Ell IncRNAMEZEZLA
Fig.1 Main types of IncRNAs
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2 IncRNAZERE 4 S P E1ER
2.1 IncRNAZERMELE A o B 8 R I%

5 AR AR S RNACK: 1 & miRNA) 5 JH8 56 5=
I BF AL, IncRNA L Jp87 5% B 5T 16) 28 — B Bt
2 K A IncRNA L F. NorthernE[1 375 1 J¢ 1% 5% T8
& BB [ WV (reverse transcription-polymerase chain reac-
tion, RT-PCR)3 A Gifi 12 75 /1 83 20 28 v S 3 3R IK 1)
IncRNA. [ FIncRNATE K B A1 254 _E 55 Ho Al Al 2
TBRNAA BRI 2250, Bt LN S AT T D e 73 A A
FAE KPR I e R I 7 B A B AN IRl 4 (1)
/NRNA R 5 Dy fie 1) 77 A il ok 5 H bRk R 58 4
BN T8O OO0 SR SR, B LA R IX L /NRNA
(RVRE SRS LU By, AT B 22 38R IR B A %
TIneRNAKHF, ‘B MEFZEE R 220 bt —
Ry, BT UAAE SO AR 50 FEAE R IR AFRE B2 A A 5
(2) T e R v e A G A RNA IR 5T 0 S A4, i
2 SR, Bt A A i, e AT T T A M
SLEE A T ALy R 20 AT AHR EE BT (85 1 IneRNA [ i
HAFRGE, DR s B N AE; (3) 1 T miRNA K
B, M LLsE T F T RT-PCRAS I R 2% AZ 4600 1 51
WIRNEREL, LS IAG A WA AT T R 2R R 5 |
PRI AN A L TG U Ine RN AR AN 75 B3 25
W19, Pk G T7 5 AT B mRNAS I 77
EARRL, B T AT

TR, AR A2 rp B 2 R T — 28 e H 3R
IEInCRNA, ¥ K B ARG IR, AT
2, HEAncRNA i35 4 £ WL(# 1), H19(the recip-
rocally imprinted partner of Igf2)& i & 2 A A K
“f2(insulin-like growth factor 2, Igf2)[1] B[ 75 3 [A] 1)
P, ANAE G R 3RI5, (R UE A R AL,
B e AP R % U AH DG I IneRNA, B A i IEIE
WY, — LB S HTO ISR AT R il e S A% AH 5
;5% K-1(metastasis-associated lung adenocarcinoma
transcript-1, MALAT-1) /& — 5 Jif 88 5 8 4H G 1)
IncRNA., R 51 i3s3 8 I L DA ¥ 56 42 W]
T, AHR AT f 2 RN AR AT T R R 3 e S H AR A
KPS T Bk, 47— B ) IncRNA——
3 5% 8 4 57 [X (transcribed-ultraconserved regions, T-
UCRSs) 1) 315 7K ¥ 4 & IR AE B N 18 VR 2 40 il 1
AL ) LR ph 22 BEAE e b o A T AR ™, W
WF S K AR g 15 % 5% A5(long stress-induced non-
coding transcript 5, LSINCTS) & — Fft I ¥ J¢ [ P

IncRNA . 5T R IR, ‘& 75 3L M98 70 0N 598 rh (1)
FUTR TR, AR 2, BEZLSINCTSHF i,
75 — P IncRNA——H% Fll B pi 41 2 4 5% A% 1(nuclear
paraspeckle assembly transcript 1, NEAT1) ffi 2 F
O, X2 S R IA (I IncRNATE 2 Rl 41 2L F 1)
Je RN, 7853 1 I IneRNA S JIP987 1) R A A 4 %
AT A I ORHK, 3K 8 — 5T A G IncRN AT
DIfesE 1 AE4il o
2.2 IncRNA 5 FhiEz 48 A E =

R R AR S M TR E A VISR,
A PH T RLRIE BAIR, g0 R H Rt 2, dEm A
Al e S HEURIR M K . A SEIncRNARE 838 i 41
g 0 T T B M i P AR, NS I R . Bl
MR 45 IR 8o, 5 B AR (vault, v BB B &
PIRE TR T A A, AR i S W A R o)
15 @ /ARNA(vault RNA, viRNA)TEIX AN i #2 i &k
AR A EENAE N . B W fEEBY 5 (Epstein-barr
virus) B4 (1) N ZAH B 1, vIRNAF) 7 3 R 1f
SR A R R TR B vIRNATE R 4 4P A4
TR, AN R T e 40 O B T, 9 K 2
AR A0 i 1R 22 2 255 P . Kino A AE ) — T
BE 5T I, AR K B AR S i S) AR S(growth-arrest-
specific 5, Gas5)RE % il izt i 1708 B2 I 3 1 N 2 G
P K 52 Wi A1 LR I T R R . XA A T
IncRNATR“UF 48 1E FH, BV EH T Gas5 FATHE B2 iz
SZARDNAZS & AT RN R G5 K, ERESs &L
J5 oK 55 8 Bl 1 45 1 e S P 1 (GasS A5 i 47— H
WaE T s A7), NS X S8 5 s PR 1 5 T ) )
T, AR EA S N IE R R IA AR . X2
IncRNAR) — 2% £ 14 4 IncRNA 55 & ()5 (14 AH H.AE ]
HRAER 2o IXTT T 53— Mo
L 1978 D1 (cyclin D1, CCND1)JE K 2 3l -1 5
K [FIncRNA, & gl i HAH A FIGGUG 1 JE i —
e, SR 5 5 IR T 98 S A (translocation in lipos-
arcoma, TLS) & [FIAH HLAE H, M SBATFE I PR 204
AR A HIM,

£ 5 L A 8] 9E 2 ARNA(long intergenic non-
coding RNA, lincRNA)& —R &% 2 H I Rewrot
FHECNTE B B IneRNA . FHFFE KL, —MS 549
JH ] B 8 438 A line RN A———AK 5% J BR] 18] 9 2 i RN A
p21(long intergenic ncRNA p21, lincRNA-p21)HE% 175
UM T, i B R A . XA SRS
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F1  PhyELELR A E DAY R E FRiXIncRNA
Table 1 The common abnormally expressed IncRNAs in cancers
[k AFx KEmy)  FERGLE R Ji R A Z2 3R
Abbreviations Full names Size(nt)  Locations  Expression changes Tumor types References
ANRIL Antisense noncoding RNA in 3857 9p21.3 Up-expression Prostate, leukemia, neurofi-  [12,33,51]
the INK4 locus broma
BC200 Brain cytoplasmic RNA 1 200 2pl6 Up-expression Breast, cervix, ovary, lung,  [54]
esophagus, parotid, tongue
BCMS Deleted in lymphocytic leuke- 2 768 13q14.3 Deletion Leukemia [55]
mia 1
E2F4 antisense  Antisense to E2F transcription ~ ~5 000 16g21-22  Up-expression Colon [59]
factor 4
Gas5 Growth-arrest-specific 5 651 1925.1 Down-regulation B-cell lymphoma, breast [11]
H19 The reciprocally imprinted 2322 11pl5.5 Up-expression or loss  Liver, breast, bladder, [5,26-27,52]
partner of Igf2 of imprinting lung, endometrial, cervix,
esophagus, ovary, prostate,
colon, kidney
HOTAIR Hox transcript antisense RNA 2337 12q13.13  Up-expression Breast, colon, liver [19-20,32,53]
HULC Highly up-regulated in liver 500 6p24.3 Up-expression Liver, hepatic colorectal [18,46]
cancer metastasis
IPW Imprinted in Prader-Willi 4 498 15q11-12  Loss of imprinting Testicle, bladder [25]
syndrome
Kenqlotl Potassium voltage-gated chan- 59 461 I1pl5 Loss of imprinting Breast, colon [31]
nel, subfamily Q, member 1
opposite strand transcript 1
LOC285194 The limbic system-associated 7251 3q13.31 Down-regulation Osteosarcoma [60]
membrane protein(LSAMP)
antisense RNA 3
LSINCTS Long stress-induced non- 2 647 5pl5.3 Up-expression Breast, ovary [9]
coding transcript 5
MALAT-1 Metastasis-associated lung 8708 11ql13.1 Up-expression Lung, liver, neuroblas- [6-7,21,44-45]
adenocarcinoma transcript-1 toma, breast, uterus,
pancreas, colon, prostate,
osteosarcoma
MEG3 Maternally expressed gene 3 1 595- 14q32.2 Loss of imprinting Liver, meningioma [36]
1855
NAMA Non-protein coding RNA, 873 9q22.33 Down-regulation Papillary thyroid [56]
associated with MAP kinase
pathway and growth arrest
PCA3 Prostate cancer antigen 3 3735 9q21.22 Up-expression Prostate [41-42]
3923
PCGEM1 Prostate-specific transcript 1 1603 2q32.2 Up-expression Prostate [57]
PRNCR1 Prostate cancer non-RNA 1 12756 8q24.2 Up-expression Prostate [43]
PTENP1 Phosphatase and tensin ho- 3917 9p21 Down-regulation Colon [61]
molog pseudogene 1
SRA Steroid receptor RNA activator 875 5q31.3 Up-expression Breast, uterus, ovary [22]
SPRY4-IT1 Sprouty homolog 4 intronic 708 5p31.3 Up-expression Melanoma [17]
transcript 1
UCAL Urothelial cancer associated 1 1441 19p13.12  Up-expression Bladder, colon, cervix, [58]

lung, thyroid, liver, breast,
esophagus, stomach

‘B2 Hp53 (5 Tl A %, J5 A AL 41 M X DNA$R
A0 IRF 75 7 P 240 ¥ ) S0 BEL e P08 1 A A T R I
lincRNA-p2 1 4 Ji Ji 393 A0 8 8 2 10 3 i 400 1) 4 2K

TR T il b 2 ————p2 L E [ ¥ L IR (1) e 5 7 4,
HARIL HALZpS3MI TG T Uit 4 AR oA 5%
M 3 P A ) 45 SR B AIE 9, TineRNA-p21 BLpS 34K #it
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(177 5 A g s

0 S SRS B 1 R 0 5 420 2B (cy clin-de-
pendent kinase inhibitor 2B, p15™%) | pl14i% £5 1 IT
TR 12 HE(p14 alternate open reading frame, p14*%F) I
0 i J) 9IRS S T 9 61 )2 A(cyclin-depen-
dent kinase inhibitor 2A, p16™**")feas 7 S 4 i -,
X 3R 2R (140 A2 tHINK4b-ARF-INK4a 5k IR 5%
MR, MAEHAL R S SCRE P s ——MincRNA——
INK4AT 11 52 ARSI RN A (antisense noncoding RNA
in the INK4 locus, ANRIL). ANRIL 5 Z #4152 &
YJ-1(polycomb repressive complex-1, PRC-1)FIPRC2
M 4545 5, AEINK4b-ARF-INK4a3k [X] 5 [ F 1
et 5T, ML R 1) 05, i 2 s T
2 BH, 5% fiiRg 1 & AU ANRIL A2 [ IncRNA
S T

At ] AL, AR (K Inc RN A #RAT 7] fig il il 5%
WA L T2 S R I R A R R
2.3 IncRNA 5 B 9% i R 7%

TEBPER R R A R R b, G S Rg 4h
JHO B 9 s R AL, 2RI LT i A B S AR AR
B B AR A Ak 22 A, s RE IR il . B
R AEG IIRNAA PEMZE, (HK 2 ZmiRNAZE R
BEE g FSRNA . IncRNA 5 i 98 4 7% AH OC 11 )t
FAEINL JLEEA WARIE . KhaitanZ U RE S & B, fl
28 BRI e (1520 e ) 5 0 2F R IR A4 N 5 1 ok
K 1(sprouty homolog 4 intronic transcript 1, SPRY4-
IT1)iX —IncRNA 57 7 %35  K. SPRY4-IT1jE —
AN LRI N A T IneRNA, & ik [ SPRY4HE R (1)
W1, RATSPRY4IE K351, SPRY4-ITI
AMLEA T TAEH, HRIEKPIE 5 i 2 B0 i
Je (1) R e A s b e B RN T 45 3 B A 3 ) 1) O
Fo IXEERN 5 SPRY4-1T1S 5L 0 24 )5 15 Ak (1) 2
% i (mitogen-activated protein kinase, MAPK){i5 5
B AT H V)55 R KhaitanZ5 U7 2, SPRY4-1T1
Al EMAPKAS 5 1 2% 1) 2 A~ 4 1 (Rafl. B-Raf,
MEK1/2., TESKI1., MARKKFHIMARK2%)AH H 454
MITE RGP R RN .

FHE 51 4 1A # 5% A8 (highly up-regulated in liver
cancer, HULC) & — P /5 JH- 40 Jid tp ARk, 17 6 i
i A IR IneRNA . Matouk 25181 B, Ji 437 25 fi I
5 1E 45 i 40 B 340 JE % IneRNA T R 3k, {H & 78 45
W 98 I 3 2 (1) 45 i g v nl A U BIHULCH) i Kk,

I bk B2 &85 2 7% 1) 445 i i vh A1 A R DU 2THULC
X— RV, HULCH fe 2 5 T &5 e 41 o #6 %
PR 2, PR, HULCAS W] B R A 4 7 45 Wi
JH R DB AR ) o 3K — S0 &5 2R ) I 4, 15 B T
WESIA B A7 R THULCIY 15, 13X 4 IncRNAZ 1k i
ERURI I3t T — 22k &k, 4, HULCHE &
— R B AR I IncRNA, ‘& AE % 45 4 - 3016
miR-37214 3% M, Tk — D g i )k k. ST
B2 J ) Gas5 1R 4574 H AN [R) 1) /&, HULCIR i
44 FH 2 38 5 IncRNA-miRNA AR B /E F SRR, i
GasS5[1) W 2487 4F F ) 2 38 i IneRNA-Z8 115 AH B A
FHSEBR I

HOTAIREE R A7 T[] 95 53 T 3 % Kl (homeobox,
HOX)f7 pi A, e — R L7 (1) ;2 L IneRNA(E1), %
15 HHOXFE D [ XBE. A WF9EAIE 52, HOTAIR
T J5UR R 7L 55 i B P L i v (R Rk KA
b ) 2 S, DAL ] DUAE Sk Y00 A B 1 LN 1 I 4
FrEWM, T FPRC2IM R H br I K —Ff
FALT IR NG AT HE 0 B i AT B, AR5 3 BH3 4
R I 52 7A7 3615 I (histone H3 lysine K27, H3K27)
AL, Rl (e — R YL A, s s KT A
£ 8 ID10(homeobox D10, HOXD10). 257 {4
1(progesterone receptor 1, PRG1). 41 o Zf [ 43 7 it
45 %l % (protocadherin, PCDH) A1 i 8 1L & A= Bl AH 5%
4> ¥ FFIC 25 1 52 44 (ephrin receptor) 55 1) ik, i &
SR T LI R R AL e 0

AT, [H AN 2 75 STMALAT-1 10 BF 5T % B,
SN 5 R /N4 i e 5 7% 47 OC ) 3X M IncRNA,
5 45 i (N EE RS A Y, Ty 4b, [ I 5% ARNA
WG DR ¥ 8% 5% AR (steroid receptor RNA activator, SRA)
WREZ 5 TR N EUE A, A NI siRNA B
fKSRA IR, /> T 40 M (42 28 58 1™ 1%
WEFCIE K IL, SRAR DL — SRR3R /E 2 5
IR SRS L R R, e mT AL, B X In-
cRNATI R FTHIERN, B 512 (1) 5 M e A AH oK
(FIncRNARE I, 3X A1 204 24 i Jg 112 ¥ B2 LB 1)
2.4 IncRNA 5 ez 4l i i Fe M i 4% 1R

124 A1k, O —26IncRNA [ D) GE4 E 41 Ho 45
AN R, FEr O D AR EIAE SR s AR R A 7 . i
PN 75 5L 2, IncRNABERS /1 5 Y2 (0 )i 344 R 201 2
FIE Mo 3X AN S IncRN A 5 H: By 8T 28 14 5 4 i
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SRR M s AR DL B 225 5, /2 IncRNA % 5
AL RIA R EE T Uz —PY, SRAEZE — Mk
TR EAT JOT 0 22 WE A% T 42 D e A IncRNA, g1
b VA% S AR IS PR 2 T DR I T 2

F AL B[ 38 J2 Inc RIN A 928 356 PR 36 18 1) i A 6 0
AR T Nz —. FEEp & 45k B A7 FA Bk
T3 1R A5 A7 PR A 30 e R 1 R B A 32 & T AR
AT B, AT AR AT SR AR B AR A A B R AT AN
[ IEREPE . 5 3L BB AH G I IneRNA, 41H19
14—l A1) 2345 4iF B (imprinted in Prader-Willi
syndrome, IPW)%5 O &>, {15 — A2, H19
AN I BB — > e B IR AR DAy BT 328 6 AT ) I 4 B A
AT, T HARAE 19934 bl A IR 5 N 289 i AH
SRBO2T o A T g B IO g 1) 40 JH AP RN Bl 4 7K ~F- S5
5 1, Matouk 552V I, H19H A7 {2 1 9 40 i AF
b ) 7 W - U o = o A o = IO (R (WP -
JE Hh LA A 1 3R (angiopoietin) R Bl 2T 4 41 i A= 4
“f--18(fibroblast growth factor-18, FGF-18)4) & H.
TirEA R,

M B R AL W E LT L2
— B8 WS RIE, IneRNAW m il ik 21 2 P& 1 52 1
Ji9Rg 1) & 2, G B 4B % 10(gallinacin 10, GAL10)2%)
FIEk 45 5 (411 (flocculin 11p, FLOT1)[ &z XRNAPY,
QUIV. 5 I s ) 47 o) 4 B 1 T3 D B e S o s AR
I (potassium voltage-gated channel, subfamily Q, mem-
ber 1 opposite strand transcript 1, Kenqlotl )P4 fE
DIANIA) 7 A m A B o [R5 S T a2 DR e ¢
1 52 X RNA(hox transcript antisense RNA, HOTAIR)
RENS FHSEPRC2EIRY 5E MR R A7 1, 3 EH3K27 1
Fedt, M LA AL 5 U8R 5 0 LR i i 72
FHOGHE PR ) ek, BRI ) W ANRILER T BEXS
A P T4, 3k n] L WLs A% DT BR 7 Ay 4 i
JEANHIIE Rl p 1 Sk, AT (i e e 1 e A5

5HADAER S RNA(UTmIRNA | piRNA)— £
IncRNAAAY ] DA I8 o 2 W st A% 7 =X 42 1 A 2
(1) 2k, HAR B 1) ik b 52 31 WAL 11 458
DNA H LAY B (DNA methyltransferase, DNMT)i % 1]
JA Bl DX e A A R S R 3 B SR IA 1 R R 22
— B4, BraconiSFEPUA I, H AT I W L ) BE A ED
WE % 35 FE [K3(maternally expressed gene 3, MEG3)
75 e 40 0 38 AP BRAIG R  E J DR 1 E
Jf ' DNMT 1FIDNMT 3bi1) £ 18 K P . i T

DNMT 1FIDNMT 3b[f] 5 R ik MEG3FE K 3 8 1
DX 1 B P EA 3 i T MEG3 [ 234, MR HE T
JHF 36 40 B e RO oA R T s b, R A
P DNMT 1HIDNMT 3b[) 3 ik 5ZmiR-29 1 #,
JJDNMT 1FIDNMT 3b3%) JymiR-29 [ # 2 (5 1M 148
JH-96 4 it miR-29 2 R R IE ¥, T LAIX Y A DNMT
Yk BB, X W], IncRNAASY A DL H /s
RNA R Fi &M, 38 7] DL miRNA T 1 458 M 10 5 Wi Ji
JAMRAE . A E, AR IIncRNABE
1E SCRI SCPIAS T T il 3k 6 W 1t 4% 77 20 5 rRNA
FEPI R0, IX S8 52 78 43 i B T IncRNA{E H
T A E Rz (R DI,

—UEELD A 2 R B, VR 2 R 1 T g B R A
5 ILABUT IncRNA IR 35 2 [ AAAEAH B9 ¢ &R,
THIX U AN S B T g A R DA B R A ) AR
e, DRI AN SC i, XA OC ZR AT DUBE A% 4 IncRNA
22 5T R 15U i B DR R0 I 3R s A R 0
R, 2% Fi W1 fE 78 70 48 7R IncRNA 5 5 1 i
FIE T8 I R AL B, KA ] 5e A a7
Jo SR S R LR DY

3 IncRNAZEMEIZIAFRIENX
3.1 ncRNAEA S FIREY R B ERIZHTINE
IncRNA 55 [ 18] & A A7 3 DI O &R, P AR i
I8 21 H i R 02k S IR IneRNAAT A5 S A 4y e b s
VI T IR 2 . R 70 28 g i AR 1 L3,
IncRNARJ 38 i /15 4% 55 7K1 1 2k PR BR (transcrip-
tional gene silencing, TGS)ig 12 i 145 AH ¢ 2 1R 6
LM, BN, IncRNA [ 52 WA (5 52K, oA IX
IR AL, fe B EXEL o HE . HATE R
W2 W 7 A 5T A EE B 2 I IneRNAZ 1if 41 i Bt
J5i3(prostate cancer antigen 3, PCA3). ‘& /& —FHi4)
JI e S 1 IR IneRNA, 75 117 41 i 9 h 2208 7 T i,
bE H AT IR B 2 g ) vz A8 F 1 A 81 IR S 1k e S
(prostate specific antigen, PSA)H A ¥ & {4k 5 M Al
RIPE . PCASMEN— BB AL IR AR &), AN HE
WS AE T A g L B2 VR, R RS X R
AU B BRNE SRR &1 Bt 3 27 B, PCA3 )
Iy A R B R A A e S ) PR
KL W B A7 ok T BRI R 38k, —Fh
B IA Sk 2 H A A g A e T B AR A Y ——
FI| g A g A RN A (prostate cancer non-coding RNA
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1, PRNCRI)E Tl il H A2 38 T

ST /NG it b R IR IIMALAT-1, J5 oK
MAWCRIEN . UM BRI 45 e At 4
Ji i SR UL 4R s R IA M, 1 BIMALT- 145 Jy Jigi e
EPEAT WM. LaifE®I Wil — g R B,
MALAT-1/E [P A Jg ok A v (0 B 80— B, LAk
Shy T FFF R A I 9 2 0T B A AR 0 (K v AE A1
— IO o T e 5B 1A BE 7 45 S B, MALAT-11] LA
1 R — AT IR e DR 25 T PO e 52 sk
IAMALAT-1 1) i 18 3 DUAR R0k 5 S8 % 0 AR I
R R AT RS R G S R4, Ik, Rk, Kjs
A 9 R MALAT- 1A K75 g B a7 o &
AUHIWHATT R AT BRI S HNME .

HOTATRHY A g 2 FL e 12 W R0 73 I 40 0 ) —
AN B AR AP, HOTAIR 5 54 1 7L B i 4l
V)T e B A A7 RS AR A7 38 I AR TR R A 4L
2 N M s R0 UL e e LR R B A Tl s
ZE BT fE G R P, 4k, HULCHE 55 —ANE R4
e v o B e R AR P VA A IR SR AT RNA, 1 HL
Al DL IRAE S8 1 iy v 9 F O I RT-PCREE AR
BT (6 b AST W F, DRL A — b AR A 7 1
FF i 5 e ME AR R ). SiossZE R T (i FHPCA3
VB b s 0 W 1 270 s A0 10 A 40 e Fy T
T e IR0 55 5 L IR I R AS 30 AR, SR 40 J i,
R BGRB8 32 (R EOH
5 o TR A0 J AR/ 22 A8 A (U i PR 548 \DNA R BEAY,
TR, ZRARDNASAS . JiRE A e mRNAF!
miRNAZEAR ) A 7E 5 Ny . AR, AE X
TIE AWK T, 4RKZHRNA, FE 52K 5
RNAFEF AT, Wb Bt DRIk, 26T if i 4i
Mo Ah R BERNA & 5 0] LU AE IR () dsid 4>+, H
AR — L84 ity, (AT — 05 .
3.2 IncRNAZERWE AT LRI FA BT =

X IneRNAFIAE LR AW FE AT LLRE b-hb T i
FLAEPRE R R RE R IR, AR L iR i
FE VAT SR B B SRy . A ESTEE H, siRNA
N UAMALAT-1[1) I 7K T i G 30 il e e 5% B8 AH G R
IR I, MR 40 i % B F1{R 28, 55 3 40 i
T, X SRR PEATMALAT- 164 1 A% A S T
S S R TS YA YT BV AERE S . TR, B FMALAT-1
FEMMRI LA P A 18 L)1, 3 N £ XPMALAT-1
(R L ) v 7 B T R A R S )

HHEFCHR H, FEALA i WHOTAIR 1) % 35 7K -
R 10 10 2L e 4 M (RS 1) i PRC2:d JE2 3% K 1 e 4
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Associations between Long Non-coding RNAs and Tumors,
and Their Clinical Values
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Abstract Long non-coding RNAs (IncRNAs) are a class of non-coding RNAs more than 200 nucleotides
in length, which have the functions of gene expression regulations. Recent studies showed that IncRNAs are emerg-
ing as new players in the cancer paradigm demonstrating potential roles in both oncogenic and tumor suppressive
pathways. They take part in regulations of apoptosis, tumor invasion and metastasis. Besides, they affect tumor cell
growth through epigenetic regulations. As the possible novel tumor markers and targets for the treatments of can-
cers, IncRNAs show a good prospect for the clinical applications in the diagnosis and treatments of several types of
cancers.
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