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WE  KIE%ARNA(ong noncoding RNA, IncRNA)Z K & X F200 nt, B &V 7849 141 %
FOAE T R R G e — A e T . AR AN, KIFBMARNAEAR S I KA. REiTA
P ERBEEFTEZHER. CARRIRE, ERXMEMILT, KEKIEHBBRNAY LA KFL EF 5
JOARWH & £ 7, B LRI AR SALRAEA, 7255 X RE mite) 4%, B KIEHmD
RNA 25T A A KW 8 15 W7 RIUG 69 % EATRICVA RIS 77 69 ¥eAR. 1% XA KR R A KR A2
T TP I IACIEAE A 69 K AE RABRNAVE — 42348, 38 AR KA & T 693 84 AE R ZOR T L.
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Progress of Long Noncoding RNA in Colorectal Cancer
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Abstract

200 nt. IncRNA can not encode proteins because of lacking a complete reading frame. However, more and more

Long noncoding RNA (IncRNA) is a kind of functional molecule with length usually more than

accumulated evidences verify that IncRNA plays a critical role in the development of many tumors. In colorectal
cancer (CRC), it has been already reported that a large number of IncRNA is significantly differentially expressed
compared with normal cell and may act as oncogene or tumor suppressor in function participate in the metastasis of
CRC, some of them even can be used as potential markers for the diagnosis or the therapy target of CRC. In this re-
view, we mainly introduce the IncRNA act as oncogenes or tumor repressors in CRC and discuss their functions and
regulation mechanisms.

Keywords long noncoding RNA (IncRNA); colorectal cancer (CRC); oncogene; tumor suppressor
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o LK, KT CRCIHE T 3 B P EZHECRC
RAR T K] Je 335 2L O B0w (A b R ] L, B
KRAS(V-Ki-ras2 Kirsten rat sarcoma viral oncogene
homolog). MYC(v-myc avian myelocytomatosis vi-
ral oncogene homolog). MCC(mutated in colorectal
cancers). DCC(deleted in colorectal carcinoma).
PCNA(proliferating cell nuclear antigen ). SRC(SRC
proto-oncogene, non-receptor tyrosine kinase) Al
ESR2(estrogen receptor 2)%54, SR 1] Xf K dF 4 15
RNA(long noncoding RNA, IncRNA) I 78 I AH X} %5
Lo InCRNATRHIHN AR FE T i) M5, 5 PRI
EVERE, (HIT ARG FIEHE R Y], IncRNA
U S mRNAAH 2, v LLZ 5 i i J4 391 AR T i A,
WM A KRG R T, R R E W
SRR 2 R B R AR R, P A CRC.

IncRNAZ 5 CRCIIEAR Z 2 B, H 2R RIAL
CMHCRCHIANMEIGTE ., T, HRBAIREEL T
i #2, 47 LeIneNRAFL 22 7T LL{E N CRCIZ W T 1)
PRide ASCE BN I ER R ILHICRCH RS H 2
£ H IIncRNA(F 1), Hi 1X £4lncRNAFECRCH! 1] %
B DhEE. WATHLEI LI RE M CRCR AL . AT
ST HE LRIk

1 {BHCRCAAXE X EHIIncRNA

1.1 HOTAIR

[F] 5 4% 5% ;2 L RNA(homeobox transcript antisense
RNA, HOTAIR), #1125 J+ Kk HOXC(homeobox C clus-
ter)J& [R %7 A2 (12q13.13), K M22 Kb, 2 525 Lt
PRHOXDHE R ¥ 5, 2 it 734 1) ik % €0, J5 2 98 (Je
L A FH) TR 2 55 X 3K (1 IneRNA,  HHRinn %5\
VIR N AT 4E4rfa b A . R E 5L R W], HOTAIR
55 2 T RE IR AT 0%, 035 SR/ R M 3L e A
L PR B R A AR E /N2 B 2 5,
WALFECRC, WKogo5F R I, £ HIE A R
FITVIICRCHE# 45 Bl 4143, HOTAIR/K-H] &
T IR A4, BHOTAIRZIE KT, AR
CRCH LU AL RE A, PG % . #L4h, Svoboda
LG FHPCREL AR X 73491 45 B W et i o (1) 9 4L 43
1EH A 2L K 841 45 L gy et 56 2 ML 3t 2H A140 451
JRE XS BEZH 1) AR BEAT 43 M R BN, 45 e S8 it
HOTAIRF ik 5 T4 B M 2H, HLHOTAIRYF) Ly 7K
~F- 5 Jih 98 1) RN B TS BGIE AR IR, AR T J5 K iR,

CRC 3 HOTAIRI M /K V- i ST fe Bk 22, BET
HiE. B, HOTAIRW MK 1] AR NI E R
BOR ECRCTIG bR . 1 WuZs ] £ 1 I PCR
ARAWIESE: (1)HOTAIRWI I RIX 54 . B85
. WA, MR IO AE 1 R 23 A 22 i
Jed V=R (1) VR FE X2 35 TEAH OG; (2)HOTAIRE 3R IA 1)
FHBENE R E B WHOTAIRILE 5. TR
F 1 A AE WS (3)HOTAIRN 41 i 39 5 (1) 5% Wi 47
PR, {H B BAE k45 B A i I e B 542 2800, hAb,
HOTAIRY) R AT LA CRC T4 1R 28 FIFE 7%
DAL FRIE Fe 25 S48 % B, HOTAIRK) 2% /K1 7] B2
VW e () — AN O A B T A

1EIE % I, HOTAIRW 2 #% 5 1R 2 A 1t 5CRC
A K, Hlirs7958904 %5 A Y 1) A% S 5 CRCAK A= )
B AH S0 W] W HOTAIRE Wi A% bt R R B &
BMER. TR WAL b, HOTAIRM @ # AE N
HEAEAYNE, BLHEHEABGEAD

PRC2(polycomb repressive complex 2)AH 2 & Bl jifi

SR e 7 M4 B 1 25 W B g 1 (lysine specific dem-
ethylase 1, LSDI)E &1k 45 & 2 ¥EEL K A2 s b, 7]
i G 8 1k 40 B FTHB R AR BE27 00 I A IR = P R AL
(H3K27me3) sk 21 & HH3 40 iR R = — H 2k
(H3K4me2), FEMaHEHE R ) ik, T (e k45 B e
() 5 A AV F2B12 HOTAIRAE Dy e ik 1) 22 220 15
&, BB AT AE K RO L] b AR L X
TR S A SR ) R AR R R R RN A,
HOTAIRYE 9 T CRCA: A7 U f— > 73 1 Fn it B

T M I T 28 R R I S A I PR S 7 T A TR
U=
1.2 MALAT1

it Ji 92 5 #% AH 5<% £ W1 (metastasis associated
lung adenocarcinoma transcript 1, MALATI), 72 fififi#
T AL OGN e AR, AL T Yt ik 11q13.1, KJE
N8 000 nt, 73 Afi FEAHMIAZ N, LEW AL B P4 N &
5. HAET, MALATI)DhREAEH A AEIR 2 N2KSE
Mg RE B0 4 it PR . I TR 5T AR
B FUME . B R RS L g b aiE set,
BEAh, 755 A BN B AT T, MALATIZ: 540
WEE. T TR RSN TR .

FECRCHY, MALAT173-¥ 7KV LRI Z Ry BE 4
fethe WXuSEE I — NI R, MALATI V]
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=1 CRCHHIncRNAs

Table 1 IncRNAs in CRC
el IncRNA%FX - ThiE LA AR
Category IncRNA name Function Regulation Associated cancer
IncRNA HOTAIR Silence tumor suppressor Mediates binding and inhibiting polycomb CRC, breast cancer and liver cancer
oncogene genes; activate cancer cell repressive complex 2 (PRC2) and lysine-
invasion and metastasis specific demethylase protein group 1
MALAT1 Activate cancer cell Suppress PSF group protein, induce origin CRC, lung cancer, liver cancer, breast
invasion and transfermation ~ cancer gene GAGEG express cancer, cervical cancer, pancreatic cancer,
prostate cancer, osteosarcoma
CCAT1 Activate cell increment and MYC binds the promoter of CCAT1 Colorectal adenoma and adenocarcinoma,
invasion to increase its transcription adenoma polyp and proximal colonic
epithelial cell carcinoma of the prostate,
breast, colon
CCAT2 Promote tumor’s growing Up regulate the expression of MYC through CRC, esophageal squamous cell
and transforming, induce the  enhancing the activity of TCF7L2 transcription carcinoma, gastric cancer, non small cell
instability of chromosome factor and activating WNT signal pathway lung cancer
CRNDE Up-regulated in CRC, the Combine with PRC2, CoREST, regulate CRC, neurospoagioma
expression is positively histone modification of target genes to
correlated with tumor size inhibit the activation the promoter
HULC Promote cancer cell No report CRC, B cell lymphoma, glioma, primary
invasion and metastasis stem cell carcinoma
CUDR Promote cancer cell Suppress caspase 3 to inhibit cell CRC, liver cancer, lung cancer, cervical
proliferation apoptosis in CRC cancer, bladder cancer
PVTI1 Silence of tumor CRC cells with high PVT1 expression CRC, B cell lymphoma, gastric cancer
suppressor genes will silence transforming growth factor
TGF-p family gene, leading to tumor growth;
in addition, its copy number amplification is
associated with MYC expression
PCAT1 Up-regulated in CRC, May function through combining with PRC2 CRC, esophageal squamous cell
associated with CRC carcinoma, hepatocellular carcinoma,
distant metastasis prostate cancer
SNHG16 Up-regulated in CRC, inhibit CRC, human bladder tumor,
CRC metastasis and invasion, neuroblastoma
but not affect proliferation of
CRC cells
HI19 Activate cancer cell Involved in the formation H19-miR-675-RB CRC, breast cancer, bladder cancer,
proliferation, invasion and pathway choriocarcinoma, hepatocellular
metastasis; suppressor carcinoma, testicular cancer, esophageal
cancer, ovarian cancer
IncRNA  MEG3 Inhibit cell proliferation, can ~ No report CRC, gallbladder cancer, liver cancer,
tumor re- be used as diagnostic and lung cancer, gastric cancer, pancreatic
pressors prognostic markers in CRC cancer, non small cell lung cancer, ovarian
cancer, prostate cancer, cervical cancer
TUSC7 The expression is associated ~ The forth exon contain 2 target sites of CRC, human pancreatic ductal
with tumor size, migration, miR-211, the expression ois regulated by adenocarcinoma, esophageal squamous
and survival the tumor suppressor gene p53, possibly cell carcinoma, primary osteosarcoma
through inhibition of miR-211
GASS5 Inhibit proliferation of tumor  The host genes of several snoRNAs, CRC, breast cancer, prostate cancer,
cells, can be used as a prog-  that regulated by p53 hepatocellular carcinoma, lung cancer
nostic marker
TP53COR1  Inhibit the expression of Inhibit the Wnt/beta-catenin signaling pathway, CRC, gastric cancer, hepatocellular
oncogenes promote the expression of apoptosis gene Noxa carcinoma
NPTN-IT1 Regulator of hypoxia In hypoxic microenvironment, histone deacety- CRC, liver cancer, lung squamous cell
signaling pathway lase 3 mediates histone acetylation regulating carcinoma

the expression of histone H3 and H4, reducing
the degradation of radionuclide factor NF90
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I3 N5 v B, FECRCAH A rp 1 308, (H& Jv B
THREATH . Lk, 6 918~8 441 ntff Fr B nl LA 5241
PRI B AR 285 T BRS 434~6 951 nthl % 4ERF IE
W2 D RE PR B A B 7 BL6 918~8 441 nt
REWE IR R B 25 G 7 BRS 434~6 951 ntff) RAZ 7]
REMEHECRCHIAE . A RIBKIE, MALATIVY R
I EmRNAHT A A €0, 305 877 22 2 RS 2R
BYRZ R B R A0 1 AR SE B mRN ARG 4 BT 4 1) 4
W, (R BECRCHY K A AL R2UY . RAER I, i3RIk
FIMALATIAE 33 CRCHM o 48 58 AT # 1 A FI AL 1) 5
09 2 R il R/ B Ve & 2 14 BT 432 Rl - (splicing
factor proline/glutamine-rich, SFPQ)F [ Je 3 K A2 #
¥ IR 25 & & F12(polypyrimidine tract binding protein
2, PTBP2)R B MALATISSFPQO%E 4, i f#
PTBP2\SFPQ/PTBP2 &) hBe st ok 4% 3L i
9 A A 32 CRCAH A ¥ Tl A 7% AH 2 3B, 189
SFPQ5PTBP2IY 4y & [7] K RE {i€ #ECRCAH I 1) 4 5E
TR . XK, MALATIRISFPQZ [ (AR H.AE
A B ECRCIA T BT 4 55 Yang S & I, 75 B
A T B W e AT L2 45 e 72 1 N 2R IR R PECRCAL 27
iR R A S € B8 F19(A-kinase anchoring protein
9, AKAP9) i ik, B E E 12, mibRAKAPIRE [T
MALATIS 3 HICRCAI ARG 5E . iTB AR LR, iRl
ML 70278, MALAT1 3 228 i {2 #ESRPK 1 (serine
and arginine rich splicing factor protein kinase 1)ft 1t
] SRSF1(serine and arginine rich splicing factor 1)
TR K, AT EAKAPI 5 I, DL 45 SRR,
MALATIE N % AL AL (L ECRC AR AL b # B %
SONERER (P
1.3 CCAT1

2 Wy A 5< 3£ K 1(colon cancer associated tran-
script 1, CCATTY K242 600 nt, L2 MME§. CCATI
FECRCH S i o 2 AMEATB B 2 B3, 2 — e
JERFFPERICRCER S . WINissanZ5 VR I, CCATI
HAAPIARHE: (DAL T IE% RIA R, CCATI
FECRCH Fik s P HAE 23518, T N IEH K
AR A AN 2, 158 B CCATIXF CRCIIG I LA 7
BRURAE; (2)CCATIAECRCH) - 31 B Be (g 1k J2 1A
AT S 235 gy . B2 4 ik 96 ) B2 CRCFRD 393 7 B (i
R mRIE . (ECRCMK LS, CCATIE TS
FEAEMR LS5 202, 40%FH 1t bk B2 45 4 23 1 B 1 bk 12
gh B by m kL, R BA MR SR B

T IIE R, 4 40%CRCHMNE MLAFIECCATI )i
FAk, AR IR H L R A 2, Rk, F CCATI
ARSI i Bg A L LA bRl ) 2 FEH AT 52 it
4h, He55P U i th R B, 5 1R 2 E, CCATIHE
Shlpim g Rk, HARIAE N5 835 kR 7
Wi, W KGR MR EM G 1%L
IR R W, MYCH] UL B #5245 & BICCAT1 g 3+ X 35,
RS, S ECCATIAECRCAN A K0k -1, i
G0 Mo B FE AR 28 X Le R ST IR B, CCATISRIA
AR BECRCH & A e AN % R i 72, T HL % Tl
CRCIGIRIT R B AR bR EW . i AW T CCATT
FHOTAIR— 2 AE NCRCIZ Wi bR E4, Lh s
IncRNAZUR 7, 506 2 A AH AR S B
A E

CCATI 5MYCY) % & & # H 52 R 1R, — J5 1,
CCATIE AL T Y i k8q24 |, b7 4 B () 5 5 A 1
MYC 1515 bphb, 123 PR 41 [X 35k ¥ 225 R 60 5 |l 2 A
50T T B R S PR e 8 A FIMYCEUE 2 IR, H
FERT AR FUIRE. CRCZHZ b 2Rs 57 M R k™
P — J7 [, CAATIAL T MYCJE 3 1 A1 1 58 1 2 [,
CCATIRIE [FIFES2 M MYCIIEPE, nXiangZ524E
Tt SEIGIF STYTER [ CCAT T W] LA §9 MY C RS 2 Fi 3t
5817 (1) AH ELAE R AT S M MY CH e iR 4/ E o
1.4 CCAT2

o3 — A DL A i e A O 5= IR i 44 1R 445 g e A K
H:[K2(colon cancer associated transcript 2, CCAT2) &
— /N K B H340 ntfIIncRNA, HIMYC 13335 Kb
KiK. CCAT2AE RWntfs 5 % T8 1 i 1) # 2k
[A, i8I #% 5% [N F7F£2(transcription factor 7 like 2,
TCF7L2)Wi/ 5 EIMYC. miR-17-5pFImiR-20a, M
T SRCRCYN M R 22 A5, RS H R E A
CCATIMICCAT2Z [A] 55 Z 4 38, {H 23X M ncR-
NAs#) 5§ 3K T MYCH 5%, $afh A1 8] 7] ¢
FESEA R T ECHMERIE R
1.5 CRNDE

4t W i 22 5+ 3% 15 (colorectal neoplasia differen-
tially expressed, CRNDE)fT T N 26165 YL (o 4k K
(16q12.2), S % 58 A —MESS BV e A e
F RIAK M IE 5 S5 I 2 21 1P A R () IneRNA,
# FE R 1y 44 &= U1 2 (human genome organisation,
HUGO) iy 4 h 45 B i g 22 5 Rk R (R 4 h
LOC3882795KLOC643911), $&71% % R ECRCIK) &
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B E A TF IR K. Graham %5208 i FE H 85 A
73 BT R I, CRNDETE 25 F. i fi 8 A1 i v 5 il 3505,
it F 8 1290%; ROCHA £k 45 it 7R, CRNDEW] B
AL SR CRNDEE Y (CRNDE-hs 5 A R UZ 5y
51 1 $1196%F195%; RT-PCRyZ: & Ml 8 CRCHE # il
1 CRNDE-h RNAJK - 151487%. VA a3 9,
CRNDETEZ5 H. i g A g 41 23, i v 3 L
e R R S PR AU, A B AECRCER 1 B
L WIS U7 RS B AEH .

CRNDE7 &% JJHE I IncRNA, EFRIE 2 Fin]
AR BIHARAR, TS REFBE S MEA
Fi#| &2 &14&2(polycomb repressive complex 2, PRC2).
RE-1704 4 Bh T BR I8l -+ (repressor element-1 silenc-
ing transcripton factor corepressor 1, COREST)%: &,
T S R 0 G (B2 B AR, H0 S BT X I
WO, MM E#ECRCH) K AP, CRNDEW] &R iEA

SABAECRC E, MR oAb S A8 A
P 2R IE IR,
1.6 HULC

JHHEE m I8 2L K] (highly up-regulated in liver can-
cer, HULC) 2 T4 ffu & (hepatocellular carcinoma, HCC)
HOET L AR YIbR S, AT NGt fh6p24.3, AR
KZJ500 bp, SAIE AL ORI, BAR R mR
ISHIREYE. Bl S, Matouk/NH PO L B HULCHE Ji7 P
CRC. FFEUME L IICRC KIEH HLNRIE, K
WHULCBEANE JF R CRCH L th ik, WATE IEH 4
AR ERIE, HIFEA IR T A W 45 7 IICRCAH
A % B, XU HULCS 5CRCIIATHERS L L o
AL, ZA TR R B, HULCI) 22 5% F -5 40 i sk V5
FICRCANAE R 2 75 72 AL O 85 0% o RIPSEER AN,
o 2 IE HULC T Bl i 2 35 X & B M #p18{L
i A 5, B AL H RTATIANE 2R,

1.7 PVT1

g JE M T IncRNA PV T 14019 3 [A] (plasmacy-
toma variant translocation 1 oncogene, PVTI)E ;T
Yty J5i 8q24, 5 CCATI. CCAT2[FALT A — AN Yetn
PRI, BT gt R DU 338G, PYTIEUE S
{145 e 4 23R5E LR, T 5 PYTISRIL R CRC
BH ML, PYTISR L & FICRC R # 2 B BOIR )
K IR S BRIk EL 455, v ILPYVTIXFCRC K A
KIBERRHER .. S TFPVTIFIET P, A5 7R
18, CRCHH M rh PVTII) vy 32 15 A7 A 3% A6 A K R 1

B1(transforming growth factor beta 1, TGFBI)Z %
FEPI B UOBR, TS BRI ARG BRAh, PYTIH
etk P VIE I 19 7] B8 5 MYCH K0, Bl s
MYCHIFERE R 2 —BY,
1.8 PCAT1

21 R A XncRN A% 5 1 (prostate cancer as-
sociated ncRNA transcripts 1, PCATI){ TG tt A 8q24
F, 5CRCEFE TG A R & ZH H K, GeFEPIH 5T
ESE, PCATIHECRCHA 3Rk, AN TMICRC
B SRR — MM ¥, 5CRCIZAAFET 2
EMSG. TERT SIS, PCAT = 31418 PRC2I&
PR AR T A1) e (1 3G 5, (HAECRCH 1) 43 T HLIT)
ANIE R,
1.9 SNHGI16

5 — IR IUAZAZ /N3 FRNATE 32 2 K 16(small
nucleolar RNA host gene 16, SNHG16, thF{ncRAN)=Z&
TEMNZ BEAR R b, AR B, AR EE A BRI
J&, T FECRCH 473 15 45 7] #3522 ) 072, AR
HEQIZECII IS, AH ELARIT 4141, SNHGI67ECRCHH
Murp Tz 2k, HAEHIHICRCRIE AR 22, (AR
M CRCAH IG5 . Ak, flAT ik 3, 3L HICRC
HSNHG16/K- T 5 F KT s 7L ICRC. A, 34k
W4 784 SNHG16 7] g N KL CRC) X — HL %L
P&
1.10 H19

HI19E[ 328 (1) B 5 1K 1) % 5 A (H19, imprinted
maternally expressed transcript, H19)7& 5 5 kI —
P ARG IIRNA, f7 T 115 Je i fhpl5.5, TEE R &
FEAE K A F2(insulin like growth factor 2, IGF2)F: K]
200 KA, P& TONERLIE A, (65X RIGF2A1E}
RHI9BERIE BRI, FLAE19844F, Pachnis %
B AREH )G, LR B, A TR,
HI9E WG & B S 5 3, o2 BOfR 40 g 1
FER)SFAP o, TR R e AH S B R B, 7R (2t e
TE R AE ke A B A I,

IncRNA H19i& £ miR-675 1 H &, 18 id & & 1)
PCR 5 % s har I R BAR 0 T 98 55 421, N R R PE 45
J¥7 9 4 LR 225 T s 20 12 2R HH IneRNA H19 A1 miR-675
BIFRIE LA™, g )G, Tsang®EWI4E 6k B 9000 A0 44
ST Re 7t o g 7" miR-675 HFEAE A T F0 I JIEE £
2 98 1 (retinoblastoma 1, RB1)2& [ 2 5 1 liH19/
miR-675/RB1IE %, TECRC 1R A K i A Rt E .
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2 {IFICRCAR 4. % RHJIncRNA

— /™ BRI i g8 ) B 0 20 B D S = A
Pt (1) DB 7E R o 2R3 () Fad RIATEAR A
FVR Ah 25 e F ) e (0 A2 K G)TESh AT vhr, JE
DR g o 5 B8 )R R (550) R R A kb . LRI, AE
CRCH R IA IR 2 #F & Lk 2% 14 [ IncRNAs, 41
B} R FIAHE K 3(maternally expressed gene 3, MEG3).
IncRNA JIJg $11] % 126 7 (tumor suppressor candidate 7,
TUSC7). CDKNIA(cyclin-dependent kinase inhibitor
1A) A=K AT Ui R 7 1 2 55 Rl 7 5(growth arrest spe-
cific 5, GAS5). NPTNW & T3 1(NPTN intronic
transcript 1, NPTN-IT1, 8 F{IncRNA-LET)%% .
2.1 MEG3

MEG3/&— B} R 3R 1A MIncRNA, HFRILZ R
NBAE N 424, J& T-DLKI-MEG3ENIHER, A48 A
BER A REDIC L, 7 T NG th k14323 |, &
Schuster-GosslerZF“I7ZE /N AR PN R ILIAL T 125 Getifi
L GTL2MEG3) N FVEIER . MEG3TE NMEIIYEZ
AL R, KiK. 5 R iaft. 2. RS
FERR. BEME. FUBR. ARS8 @3RI, MR 2 Flos
Y 22 v 1) R IMEG 31 36 1k Bl 2145501

FECRCHY, MEG3{EN—> Mgy, /£ — €
P2 RE b n 3@ i 3 4 v A TR 40 1) R pS3 Bl AR AR
pS3BAEIN G Fa e R A o Zhou 5 U E B, MEG3
AT LB K #ipS3 iR 2 I CRC I8 5E, BRI
FEMEG3TEpS3 1 JE 3l 7 X AL s 54, 8 4 1
YipS3HIRIE, M HIHICRCII K 4. b, X T
FLIE I, pS3IH B it A2 Jd it Ji s B IMDM2(mouse
double minute 2 homolog, MDM2)/\- 5 1], MEMEG3
AL A R R, MDM23% 35 R A, IX$E7R, MEG3Y
MDM2A ;S AR 45 8lipS3 2 AR, M 21| CRC
RAMAERY. b, Z0F 700 KB, Eps3sh=
(1) 248 i, MEG3[F) # B8 %% # Hi] CRCHY & 2E, i BH
MEG3H 7] DL jot JEpS3 4 it ik 45 A #4091 A7
BEAN, TEARTEARANE 2 AR A MEG3¥ BEXT CRC 4T i
BT E AR A, HLCRCAH L AL FE LA, 1R IR
FERRR, g B e, MEG37K-T- AR, L
Fixuest R, KRIEMMEG3ECRCK B E
HEVEH, JFTEACRCTIE St & ks E4
2.2 TUSC7

TUSC7 X HFRLOC285194, K L1742 000 nt, £ 754
IR, BT 3q13.314. B RIRE R R T

PAJJE8 9 0 ) O8] -, B PR i k2 2 Hh3q13.3 147
M FIDNAYE R 5 K, X E A TUSC7 ] G
YER—ANTELER MR | B2 K . 7244 A SPCRCHR A
o, TUSC73 30 R 6t g () 4 il 48 FH o Qi B2t 7t
K FHRT-qPCR 7y B B AR AL M TUSC7 11 /K, & B i
JEH AR TUSC7/KP R EAR T AR IEF 4R, 1E
"R 25 B 200 AR 4 o o

FE I PRI B2 7 1, TUSC7H17KF 5CRCHI KN
S HERERE B B ARG, TSR M. IR
v HE g, MO, FKRIEB R
TEIC . F A St HhAh, 1Z U 58, Kaplan-Meier
ST, (K HITUSCTEE TG AR, 2R
YN IRIR, BRik LG A Fiz b e % 2 4h, TUSCT7 ]
PAAE NCRC 8 35 5 9 5 7 M 28 17 2 (disease-specific
survival, DSS)[J— AL T fEFe bR . DA &5 R Ui,
TUSC71E 45 B s R e W, a7 MfE
PSR A FEANME

Liu5PhiE i — R0 S50 5 A 5, Ah R 142
0] e T8 0 2 K P 3 AR X3, A PP miR-211
SEE AT R, TUSCTRY K 52 b Jeq 1 il & Rl p 5 31
2, AT BEAE 0 miR-211 ) ik Sk sz B, #E 17 Ik 2
0] 235 g e 40 P M4 B P ()40
2.3 GAS5

GASSHL T YetafR 1925 |, KEZ1°47 000 nt, &
F12MM 8 T, I8 52 £ 4 snoRNAs 115 T IncRNAB,
S5 W CE 7 3 00 200 P 2 K 4 v 0 g 40 s 22 [ st
R YinZECI 5T K B, GASS{K 35 5 CRCI) R
N ARABURY . TNM BRI, A&
HT I, GASSZFIA ] LIE RS ST [FICRCEEAR A7 1% %
PRI 5o 1 Seie it — B R B, GASSH) i RIisAE
1A P AR REFNHICRC A A KB, Krell 557K F 4y
EIC M A3 CRCHpS3 M 7K P 8.3 iy T IR 421, sE
6 Ao W < B0, A7 85% 1) M 968 B A i GASS [ iT A= )
snoRNA 1] 2 1A 7K ~F [6] B v T IE #4121, A
72, miR-34alf) R IE 7KVt R FE T+ 51, 7R E GASSH)
AT HLH] T BE S microRNAsH K.

GASSIE NI T, A2 BNCRCEZH . TG
HIARIC ) iR TT HIEEAREY . BRCRCZ AL, GASSIEH;
UESETE NRTAM . FLIRE . A Z0 s 40 i e
52 B 2R R R 20 i R A A R R ) Y A
F, FERE TN 20 B B R e A ) B R
W6 S i fE o
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2.4 TP53CORI1

RZ BT T, lincRNA TP53COR 1 (tumor pro-
tein p53 pathway corepressor 1, t#lincRNA-p21){E %
Tl e v e R IA, P LR 45 B Y. Zhai
SOV S R I, [F]— £ TPS3CORIAE 45 i 41 47 v
[2RIE K AR T IEH 4124, HIIDH g 38 p21
B T U0 R 2 . WangZ5 0 N, TPS3CORI
— 5 TH] # 17 $10 11 Wnt/B-cateninfg 5 i@ 1%, {#CRCH
P X2k 1 B A 1 58, 53— U7 T, TPS3CORIfE
T TR R P 120 SR R 3R ER R 5 3 eR A
(phorbol-12-myristate-13-acetate-induced protein 1,
PMAIPI, WFRNOXA)W K& T = . HAEL AR
Hl, TPS3CORI 5 24 i) 2 Kp S35 R % V). Bl
4, Zhai =5 AIESE, B A R fpS3E K HCT 1164
o 2 S35 3 T Y SRR K, ITPS3CORIZIE M
R, ERAEH LR, pS3EF AR S5 RAR ) 5
TP53CORIFTIC &3 M Kk Mk, B, pS3AITPS3CORI
Z [AAECRCH B FH 2% SR A it — A SR IRIE S
2.5 NPTN-IT1

NPTN-ITIFE — > K JE 91 945 ntff) e 5 A
YangZE O SR SE, /ECRCALGH, AR S 41
85 A 2% 4 2 #§3(histone deacetylase 3, HDAC3)4y
SHINPTN-ITIE F) 1 X 2 8 B S B #2071
A AH3MHAR RIS, BEmED> B0 R R 2
& A ¥ 3(interleukin enhancer binding factor 3, ILF3,
WARNFIO) K AR, MR BECR CAR i Y 1 i A= 2%
BE /1, AR, NPTN-ITI{ECRCAN L A K IE K P I
W BEEFFILF 3 A2 E M, WA ASILF37E 4E £ 1
W45 E A0 TP mRNAR) B e Ve R AR, R
g A I, 3 5 s JRA T o i 4 ILF 3] DL )
T A%, I NCRCITT0RIT IR T it
WE Ak, 1% T 530 B0, NPTN-IT1AE JFF 9 70 6 R
2 s 3 T

3 REERE

HLAER, B X IncRNAZHAE AR 78 1
N, BOR B Z IncRNAYE KBS CRCII KR E. KRBTSR
K, HH#BIrIncRNARIVE VLI, DhReRe Ik 55 2
B, Al g DUAENCRCHE IS Wi ¥R 7 I b &
Y. CRCIFIR AR I & fe 8% A WL IE A% 55 2 Fh R 31
AN B AR A B, IncRNAXT T CRCH] LLR BN
8 4 ) B2 354 - IncRNAZ 5CRCKR 4 K &

PIpLE, 2SR IMAEY RS FnEE). HAbIE
% FSRNA(WTmiRNA F2snoRNA).  F [K ZH DNA %% 3t
A7 AH ELAE AT B AR T, AT A B SR R AR B AR
W 4% 5 F . A LEIncRNA B 2 #3952 7] BLE AJCRC
bR &Y, NCRCHIF WIS 1677 M5 Ik iR
BERL 2= T o

bE & W T HIR N, A TE 2 1 IncRNAYE & 31
AHIESE, 11 B, E%17ECRCH A2 B /E ] i IncRNA
TE N FH T 11 PR BT I AT 1 2 1) s A it ke, I L
(IncRNATE A [ H 21, & AP ERe k. R
B Rk, RS Q)FE NCRCHIA MY
(R FRE S22 (3)TH R B 2% 0T X8 K I IneRNAZK
WRA B — IR 73 257522 (4)CRCH R T #EIE
SERIER A MSLAR B AL, FAAR A A 0 R 245 5%
ZANAI? (53 /- CRCER EWR T /ECRC 3 4
gl MR AT IR, IS ATE IR TR
BEMAR I E? (6)2 5 CRCHE L FE AImiIRNAZE ) A5
HEW R HIneRNAZ [HAF7E N TEBR R 5. 5
P A 5 A v e AR A 4 S BB R 1 R R
JNLFH, BROR R 2 1) IncRN AN 23 7ECRCH #4672 FEIE
S E B IhRE .
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