R [ 41 i 2E 424244 Chinese Journal of Cell Biology 2013, 35(9): 1357-1366 DOI: 10.11844/cjcb.2013.09.0149

KIEIFRAGRNATEIE L R I & & P RIEH

HAE WEW K¥H M F EEX HEA
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#E  K4t9F%HRNA(long noncoding RNA, LncRNA)Z — X K& K T2004% 5 B R L&
B Rt — ERNASTF. EFHFR AW, LncRNAS B L £ S MP I8 & & 69 % Z 467 %,
CAT RGN . 3 RABIE TG R T2 55 AR AR, Fraltge e . &, tah
Mz, BB BES BIA L. FAFFTLICRNAL B AL & G lb 58 K i o4 £ AT 8 A 4k
F G b 04 TR il vs SR A 97 Fmk

KR KEEIEMAIRNA; ARG KAL)

The Roles of Long Noncoding RNAs in the Occurrence of

Digestive System Tumors

Shao Yongfu, Jiang Xiaoming, Zhu Mengying, Yang Fang, Lu Xuwen, Guo Junming*

(Department of Biochemistry and Molecular Biology, Zhejiang Provincial Key Laboratory of Pathophysiology,
Ningbo University School of Medicine, Ningbo 315211, China)

Abstract Long noncoding RNAs (LncRNAs) are noncoding RNA molecules greater than 200 nt in
length. Recent studies have demonstrated that the dysregulated LncRNAs are closely related with human digestive
system tumors. They are widely involved in the regulation of gene expression network in the forms of epigenetic,
transcriptional and post-transcriptional levels. Besides, they are associated with the tumor development, invasion,
metastasis and prognosis. Further study of the relationship between LncRNAs and digestive cancers and their
pathophysiological mechanisms will bring new strategies to tumor prevention and treatment.

Key words LncRNA; digestive system tumor; mechanisms

KA EGmiBRNA(long noncoding RNA, LncRNA) KB Z TR, LneRNAGE — S HEE PR Rk i 45

JEFR — R S AR K JE K T2004% 17 12 (nucleotide, nt)
HARA & A s D) ge K BERNA S M. eAT]
K — A 1200~100 000 nt-Z 7], FLAT w5 AR T
(I B TCAT o 1R 2% () — G 25460, 4 A s A7 A
B, v T 40 Az N BOKL R P LneRNA RS 4
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Fig.1 LncRNAs and digestive system tumors
TG R AR A EEZ R ER JEIRNA(MALAT1-associated small cytoplasmic RNA,

SEm, BV Ak 2R G0 0% PR R 1 ke R R IR A
TR ER AEBRE, RS A R
60%~70%, {7 J& & RGN 2 B, B M. 4
L R R TR RO 2 S AE T AR ) A T
JEMHTSAIS s WAL RS B A R i B R
e R L SUPIE SR AN B S S5 R, X o T A R G b
JABTA HIAE R TR TR I, —LELncRNA S &
RIET MRS, AEHUREMR R K
JeIE Rt gy TR A (& D, HAT, BN ASMIFS
RILT H R 5 A R G883 DA S I LneRNA,
A ICHG T A ASHNAE FH LI A W e AR
LncRNA.

1 MALAT1S5 4 BEifEf Rtz

Jitli i e %% % AH 9<% 5% K 1 (metastasis-associated
lung adenocarcinoma transcript 1, MALAT1)E {7 T
11q13.1, 42K 708 nt, | ¥z ik T AR IE# 4 214
JHa, T LA R R ik 2 2 rh B e AR AR N
5% )5, MALAT 10 46 % 3% 7 ) 1) 3" A% i 30 ok 2R A
tRNAFE 35 i I AL R MALAT 1A 5% 1) /) i

mascRNA), [ 5 4712 26 % s b, MIMALAT 1)U £
ST Hb A5 B AR A P 40 g IWMALAT 1A 9) 2% 1)
BEZFE, W M 22 5 R/ RS IR ‘= 4 85 M (serine/arginie
riched protein, SR protein)[¥]# 5= A1 K 14 . mRNA
BRI T PR Sk T e S i de . FEDN SRR 4%
SR,

JRUEMALAT 13 5 5 75 i i i v 2% BILIF: BA
A, (LA V2GR SE, 2 P R S8R an
R S B e IR 3R A e S
Ji 98 35 W B AN TR R OMALAT L R I8, 7
W91 45 H W (colorectal cancer, CRC)H: 4% ke A= ML
I, XufE% I, 78 I KR 1 4 s 4L 2R 45 H Y
I A0 B RR(SW620A1SW480) 1, MALAT 113" 5ifi [X.
WAFAE IR, 3 — 20 S5 MUk B IX AN FE 132K % 1)
X 3 B ) — N E DR IX, o 40 g e . T
AR B2 L B EIAE . LRI R PR I 40 i
Pk BT 9 (hepatocellular carcinoma, HCC). I B} 41 iy
J& (hepatoblastomas, HPBL) Az % W i 5% 2H 25 [ 5k [A]
RAK MM A I R 2L 1) SR I, AATT R IEMALAT]
FEHCCAHTHPBLA 23 47 B Wt 1) 2R A B P, 76
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T h I 41 2R (19 2 3A KT BV AT LY 1 T2 238 i
O™, Ak My AT IR, To 1R AR JH g A A AL
HCCHI ¥ fFAEMALAT L) ik B, JF Hm ik
MALAT 1 [ 555 B b R 5 5 R ARG B8 R O I A
K AR e, 2 I E 7 Hrid KL, MALAT1R]
B S — AN T 9 52 R IR T TR 5 4t K P S 56
HE— ], N IHMALAT1 &S, R4 i A= 4%
AeJ) IT# KAz 2807 W3 T B, e, B8z 2=
S U T U R BRI, AR, MALATI
CL& R 5 2 P AL R G iR 1 3 DIAH G

2 HULCSHRFE

JF 9 v 3 IR %% 5% A (highly up-regulated in liver
cancer, HULC)4>K:500 nt, &7 T YL (0 4k6p24.3, #
NARZHOE AR AR, Rk 45 1 v A
IRy R B, T A AR DR R R T e 4 T g T e
B JE Rk BiRU, 324y, HULCI AR B
RES AT LIS T A% .

5T IAMALAT I 2 A7 80 98 il Ry s AN [R]
(¥12, HULCHAT AT 5 52 % o Sk W], HULCH]
E 3 53 i 7K1 0F JH i 40 P 22 > SR DR ) ik
HIREEN . H/NTHERNA(small interfering RNA,
siRNA) I I Hep3BAIHepG24% JiT J% 4 it HFHULC
1) 2235 W] 52 e A G T R (1 23804, 40 i) 208
T 5 DR —— ¥ o 38 M K 535 1 i B3 (solute carrier
family 35, member B3, SLC35B3)[f)#iLM), X il
IR E B TRNAR FIAHEAEH, M2 A S

miRNA M. % 7644 5 HABRNA 3 4 25 45 A FimiRNA
0 S B 5 J 7K PR HL S e, B e 5 4 M Y R
RNA (competing endogenous RNA, ceRNA)EH] . Jif
Je 21 MO PN 28 B 11 B A (protein kinase A, PKA)I& 14
WEIR AL IR cAMP Y. 25 Je A &5 A 25 11(cAMP response
element binding protein, CREB) 5 HULCIE ¥ Jii 2
TSR, RIS AT IT I e Jm S 5 (0 5 45 1), 12
BEHULCHE R e 5. e ¢ Ja FIHULCH) 35 5 P 4
PEmiRNAE 47 K 10 /1 €4, £ B I 40 lmiR-3724%
miRNAVE 1 (1 [7) 1, 38 1 ceRNA B AR AH ¢k PR 36
%o miR-3721) ' 9% 55 T PRKACB(— ff'cAMP
ARG ) E 1 B30I ) e A T 55 ) ) 6 1 0463, 3
5 PRKACB1 3:CREB 2 14 1 H, 11 8% 1% 46 1)
CREBX 1 UL 5SHULC)S 8 7 X Sk & 4, JFidk—20
WOEHULCHR 1k, JB il E it [l B UO(K12) . A =
B, TR EHULCH 2 5 ORI 9800 2 X R
[1(hepatitis B virus X protein, HBX)/" 5 1) i 9 1
JlE RET R HEAL 2 : HBXGi i 5 CREBAH H.
15 H I 75 CREBAK I IS 2)) 1 1) 4 e ity 7k, A (1] 422
W ACHULC 31 AN 3 HULCHE K % 5%, 1 ik
THULC S AT i [7] — G (0 A 1 4R 3 b Jgg 4110 1) ik
Kpl8)7 &) ik P, it lipl 8fEmRNAFN & H i /K 1
N, 3 T AR B e A 0 G (E12) . fEAR ORI
&, AL HULCIR )1 X8 (Frs 776388 142 57 Bt [A Y
A BT BRARHBV 245 17 & K AZHCCI S Y,
$e7RHULCZ 5 i & A2 ok R2 1 VE R 5 et A% 1
SH K.

D) P
>

(Catalytic , l

subunit

(CREB—p — HULC promoter}—{ Transcription 1 |

PRKACB

Absorb
= miR-372 HULC 1
Targeted inhibition V ceRNA

(cses) [pis ]

[Tumorigenic effect]

&2 HULCEUEHHI

Fig.2 HULC’s mechanisms in cancer promoting
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3 HOSGEGE. FEnEE

HI9IE D E AL T N Rk 11pl5.51X 1K, 42 K
2 322 bp, WESPMIMNE TN AT, o BRENE
BRI BE DAL, 32 AR Sy B DR 194 9% 1 s =i 15 5 4%
A, B FRIA B2 B 4 Kbk )22 7 FH ik
H.IX (differentially methylated domain, DMD), Rl E[1i7F
#54#il [X (imprinting control region, ICR)[1J I+, 7F
WG 8 3, HT9HE PR vy = JE 3R 3A T 1 ik J= A
WIRJZIH R, N A G R 2 EAH R RIS T
1b, A BEURLCL AT 5 2k, 4B UAZH R
P AR B e s w4 DR A HRE R R,
HI97E Bl B 45 e MU 55 2 Al 4k
FRGUMIRE TR A AR R AN R 1 e S a2

H19 0] DU 22 R A 45 S8 0l 1k AL 1) A2 )
22INRE . Dugimont®EP VR I, P53FEA fEAT R0
HI9JR BN TG . /6B g, Yang®5 2 5%
HKHL, HI9BE S 5 PI3IFAMHIPS 3Gk, Jf (kP53
U RS I DR Bae (P T AH DL DR B ZKF, A i e 12
e M PR B L RH R SR  T . A &5 e A S, H19
[ g T 8 4 R I S5 miR-675% Y AH O, 1M H. W &
(1) 2 32 7K 1 B e i PR —— 00 0 i B 41 i e i R
(retinoblastoma, RB)[JFKIE/K-EAMAHE . HI9H:
i LA 14 7 e 3t miR-6754F ]l T'RB mRNA
(1493 Sy A 03 DX, 40 I RBAE AL 1) 22 34 33k 1 i 12F i
JE AN ML AR K DR, A3 B AR, H197E 45 E
P R AR T A B DR () A AR

HL A5 TR A2, H19JR ] 47 v 409 25 AT A £
e/ BGS W IHE RAE B AL ) Yoshimizu 6P
RN, HI194 3 (1) dik /b GE W] & 19 n /> 5 45 i 5L A 3
A0 IR T B R . ARATTA A, H19%% 4l
F5 IR T2 I JE B A0 SR, i SR H 192 108 IR T e o
NATE IR I, G R 5 R Ve 4 IR IEH19%
et F (e MR e ¥, BB ARG o B IR . B
AR, TG R 22 HOE J 400 £ 8 1 4%
e, DIREAEH 022 ] Re 5 MR AL 1 5t IR
THOAEE LA A SUR R 3R ) 22 547 %

KTHI9Y Iiieg 5 # 16 ¢ &, A7 098 & L,
H19 55 JitJ67 41 i it 420 3 O SG00: 7 l 480 B 4% 1
~, P335 84075 S K -F 1-a(hypoxia-inducible factor
1-alpha, HIF1-a)AH BAFEH, i T H1958 1k 7K
SR A1 H R IR A HIF-1 FIRH19%K A A 541
& NARE, PS3MANHIH19FRIA . Inss kA %5 5 41

WO AR, PR T 45 B 255 RN kT P5 31
RS HPSITEAZBE I, H193 2k _F (e 2k i
bR (OAE M R R R AT 15 -

T 9T Xk L, HI9JA 8h + X 3k 4 8 1
WAL AT 5EHI9% X R I, miR-200% &
e X 38 5 k% B % 85 1 U(heterogeneous nuclear
ribonucleoprotein U, hnRNP U)-5P300/CBPAH K1
(P300/CBP associated factor, PCAF)%5 &4/, hnRNP
U/PCAF/RNA Pol It A & &4 5 A LHALAE
%5959, miR-200%< % Ji 2 1 XI5k & B AY S 1 AR 1A K
P REAR, ST SS 1 57U #EmiR-200 ) 8 Ik Pl ——
B ¥5 B4 5 1~ 45 A 85 [11/2(zinc finger E-box binding
homeobox1/2, ZEB1/2)[] #1 | 1 FI®4., ZEB1/23 1A
b AR B P AN M 1) s B TR) 78 T 4% 4K (epithelial-
mesenchymal transition, EMT), iX 3 ] fffHCC4Hl {7 2%
TR RE I, Beah, H19th nf il i 5 Zeste [R5 741
21445 1~ (enhancer of zeste homolog 2, EZH2)AH H.1f
AR BEEMTRLRE, ATy 38 i fih 2 4 M A= 283245 75170,
EA7 =R, HI9OAMY S EZH2AH HAEH, 38 w] 4 5%
Z i 8 1 & A 482 (polycomb repressive complex 2,
PRC2)FE-45 5 5 [ (E-cadherin)E X 5 5 1 X 45, 5]
EZH B THB I 52707 mUR 2 R — TR AK(H3K 2 7me3)
{FE-41 %&b d H1 Ak DA A 08 A2 24 il [A] IR ks m) T
TFH3K27 = H AL Ak A R £ J5T 2R 11 1(naked cuticle 1,
NKDJERRIEZ . NKD1F /> 38 it Watfi5 5
T 5 A 13t B A 11 (B-catenin) 1% #5 %, I 5T LA+
/b B2 158 558 X F~(T cell factor/lymphoid enhancer factor,
TCF/LEF)45 & B AW, E— 0 Snail F1Slug L X
(8 TR e s DAL 18 S R 02 A3k 5 1 J o e T
IEMT N7, mlalid SE-E 568 1 E R B 87 X
(]34 58— (enhancer box, E-box)fF H o445 &
WE-P5%E 8 1 3RIA, 5 HEEEMT(143).

HI97E e A A= i VE A SEAR )32 (K13), e
B A 2 A AR LA R e IR I RIS IR, H19 W]
18 T DNA4E 4/4) 16 2(DNA binding/differentiation 2,
ID2)fi i Jih g 40 L 9 B, B H e-Myc FL#E15 5 H R
IR TR R A A=

4 HOTAIRSZEHME. FEMEBME
(8] B9

A Y S 28 ME 3L B e Xk A [AIRNA(HOX
antisense intergenic RNA, HOTAIR) & {7 1-12q13.13,
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hypoxia

/

l H19 promoter
|

H19

[t

I—[ Abnormal acetylation]

[hnRNP U/PCAF/RNA PolII] @R-67 S

RB
ID

/ (2 )

/

[ Changes in cell biological behavior ]

El3 H197ERE & 4 eI AE AL

Fig.3 H19’s mechanisms in tumor occurrence

K2 337 nt, fE R SR EH I LncRNA, 31T
AE F B A 1551 1~300 ntA13551 500~2 146 nt[X i,
AJ 2B G th AR B 525 ) I T SO aEt % 7 AR
AR N R I8 . HOTAIRIIAEY ThRe) iz, &
B S A M oA BT T e A i 255 T i

PRC2[HEZH2. % f#i £ [1SUZ12(suppressor of
Zeste 12) X A% .0» 15 A V. FEEED(embryonic ectoderm
development)4] J%; T LSD1/CoREST/REST 2 [ i
S By 1 B FF 3L % 1 (Iysine-specific demethylase
1, LSD1). FH & Jo £F-190 B % 5% K 1 4 FH 18
W) (corepressor for repressor element-1 silencing
transcription factor, COREST)F1 FH i& JT #F-1770 X #%
5 F (repressor element-1 silencing transcription
factor, REST)A53 M 4 [ 5t 45 & M WU B 5 k. 1X2
RE G L SHOTAIRAEWY) 2= I e I K A5 % V1A
KRR AW . 5T &IP3, HOTAIR §'
5 W] GPRC2E G W4 45, EZH2(M 5534507 J3 2 R 5%
L2 i S A 1 AR R 1 (cy clin-dependent kinase
1, CDK 1)k J5 X g on [ & 5 HOTAIR 54,
SR A e (AR 2 B (THBK 27 = F Ak, BE Il ER A
LA IMTHOTAIR 3% ) i 5 LSD1/CoREST/REST
HEWE 4, Bl FHIKAme2 25 L0 15 ¥ 3E
DR S s ko BT LA, HOTAIRJE T3 5 AN [A) 45 45 45k
RS XU T BERNA, e it 8 A he ek #6141 2

FHE T IR 25 & R 1Tk R PERSCRRE, /v 7
T RAOAR B G BIR R A, SR E A =
FHJREAR B 22 F A, 3 1T O g 26 o 4ol o) 6 A1 1)
KiL(E4).

H3K27 y

=22 22.2.2

i

E-cadherin GDFI5 MMP-9 VEGF TNF-a ’

HOTAIR

L H3K4me2

[El4 HOTAIR{E#BhIEE4E 5 RY M 5

Fig.4 HOTAIR’s mechanisms in tumor metastasis
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HUAK & A& Bb 98 I5F, HOTAIRE A &% 8, M
I (THOTAIRfE &b 25 12 1 I e 16 & 2B kI
HE5EFMIERREY).. HEAL T mRIER
HOTAIR /2 & 35 1T U Bk AR A i T30 Jo 98 42 1)
SR R R, ARk B EH AR FFHCC Y Bk Sk E
SEEER, TO R AR AR AR g E AT I
KA T, KogoSG P L, H I 7% 1) s A8
bR 41 2L FF HOTATR R 338 7K T 3508 55 AL 2R 1
BT, ZHFE ST EoR, HOTAIR/K V245 EH g
Jo — /N RO IR P i AR, AR R R A HOTAIR Y A
HUL TR ARG MR R EBIR S o KA
R, PG ZE. MAbSERE— PR, EIMHOTAIR
FiILKA FPRC2E AW WA KN H e A, I W 2% 2
b 25 e A e ) AR 2 e P

R W g 18 W) i J¥ (gastrointestinal stromal
tumors, GIST) 5 LncRNASC R AT H Jic >, H
55 45 8 s AL, HOTAIRYE i MU GISTAL 4
TS B, 9 HILR LK 5GISTH 7090
K REDICY, 4 AT 525 R I, siRNAT#i
GIST-T13 ik J5, PCHDI0. SEMAGA. %% % 1% 95 %
M2 ¥ T 1 7b(serine/threonine kinase 17b, STK17B)%:
HOTAIRHEIE PRI TA 8 0, 40 12 28 1 9595 o

IE AL, e 2 IEHOTAIRJBE B 87 1R AR A7 R AIE,
o R AR A DX Ik B R, B TS %= R
HEH I KT W] DAAE 52 Wi 9 M 8 4 B 422 22 1) [] 1
SO0 ARG . U TR A0 R SRR, X T fE
JEHOTAIRIE i PRC2E & W /E H T4 K/ L Bl 7
15(growth/differentiation factor 15, GDF15)X& [ [fiy [1]
FERIERIE,

5 MEG35RfEMEEME

AV i2F 4% 75 3 [K]3(maternally expressed gene
3, MEG3)EA7 1714q32.2, £ 2 HUE W A LIRS, M
1 M98 4 i v IIMEG 3 31 F RS AL 45 I [A]  3 L
FIE TR AR, AT T (2 2 0 i 14 5 R i A AR
e, PRTEEMEG3 8 DA oAy & — M 28 1R 5L A7 9100 ik A
i PEF LncRNA.

WF 5% & B, MEG3 H 7~ HE3¥Z % & #
MDM2(mouse double minute 2 homolog)/K *F-, ¥ />
P537Z S AL B M, [R] N3 BE 14 P53 5 GDF15 )3 3
T 1) S e TE AN 1 B A ] S GDF 155 5% M iy 1
Tl R ke AR S T el b Ah, A WEL R B, BRPS3

Ab, MEG3 i R 28 1 Al 34 42 400 11 40 Jf 3% 1 389 3, A
IR FEAN I T Ael . AATTOL%E 2, e 4 flRMEG3
(P& 22 15 5 miR-291% 47 1% 1 # 47 O¢. miR-291#) I
1 JDNAH X i % i 1(DNA-methyltransferase
1, DNMT1)FIDNMT3b, ifij AT J& 40 ffd HHmiR-291F 1+
SRR LR, XA ok D TR I 6 g R 3k (1 i 1
H, I MEG 355 IR JE ) X 35 s F AL, 325 A
MEG3[13Rik T [, AL dE a0 it 9 58PS, Anwar
OOV g 20 23 223 AN B0 L TR A IR R 54
I3 T RN, MEG3 DX 38045 % i -l ) 72 [V DNA
FEAUM AR, [H] A B AN RS e 1 i B SR A
JUN RS

YWLAETE 4 L Y e 0T 9T 7 1B AT MEG3 3R 1 it
SRR EM . 4 S LncRNA S o 5 AT 0198 D) A
MEG3JEHL T # M i 4. LncRNA 5miRNA] & 7%
I C R, XL IE AR T LncRNAYE H HL
(15 24k

6 HELncRNASHK RS MIE

Barrett £ 5 R 5 i I g AL X I ) e o A1
FALBEMAZ AFAP] J2 X RNA1(AFAP1 antisense RNA
1, AFAP1-AS){EA 140 b (R ik &, N APTERfr
I AN L AFAP1-ASTI) R IE J5, i 4Nl 25 % T8 A
R RPUH T2 AT N B2 oAy, $2
/RAFAPL-ASTH[ e 2 5 BB . Yang® 7
WE 5T 4 W i A1 5% 16 % 5% W) 1 (colon cancer associated
transcript 1, CCAT1) 4 F ¢ R IN & B, CCAT1/#
Y R WML A G, RSN RICCAT14R
L REAETE B e A1 M M VAT A HUEIT A, 1K
i1 B ) e-Mycfig B4 5 CCATIHE A Ja 3l 11X 3k
(R 2 45 T E-box 45 £, ik B9 5 5 Bl i MR
HECCAT1H5% .

iR AR K B B B AR KRR B AROR T IL A B
o YuanZF Uk I, T B 3 A 1 R ek i 4R U A
2% LncRNA(long noncoding RNA associated with micro-
vascular invasion in HCC, LncRNA-MVIH) [f]  fiT
P 21 U AT A SO R AR X R I B
{1 Ji DAL, MIVIHA ) BT i 240 M 9% R 1 ol 1R vk il
1(phosphoglycerate kinase 1, PGK 1)1 75 #, HI 59 T
PGK LML A2 A FH o i WF 9 B R T i
T U5 I 2B ) 23 LT, AR B T LneRNAfE
IR R A 2 R
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24 0 ) 30 O 2% 3 4 2 A ot P ORE A0 i S A 1
N —. YangZ5M R B, ACHERE DAl (] 4F £
150 2 B RNA- 15 23 T 48 it JH-9% (long intergenic
non-protein coding RNA, highly expressed in hepato-
cellular carcinoma, LINC-HEIH; ¥ 44 LncRNA-HEIH)
53 X 30 1k 5 EZH2AH BAE HI A FPRC2E S 1) €

A2 TP16+ P27 40 i J5 JUIAR OG5 RIS 51 X 4k, i
AR o o R R AP 16, P74 R IL, i
B I 40 . Go/G I B, 2 55 JH e 4 084 e 0 42
ISR AR 7R T I A Lne RNATE ML A% )2
THT (1 3 2 485 5, [] B 32 7R LneRNAZR 1] 23 15 4 g J#d
SR 190 285 (1R KA s o

F1 HLRGEME D E IR E RIZHLncRNAs
Table 1 The dysregulated LncRNAs in digestive system neoplasms

iR AR KJE (nt) BEDEAr RN iR 5 2 EE BN
Abbreviation Full name Size(nt) Location Expression Tumor types References
AFAP1-AS1 AFAP] antisense RNA 1 6810 4ple.1 l Barrett’s esophagus, [41]
esophageal
adenocarcinoma
AIRN Antisense of IGF2R non-protein coding 1489 6926 T Liver cancer [57]
RNA
BCYRNI1 Brain cytoplasmic RNA 1 200 2p21 il Tongue cancer, [47]
(BC200) oesophagus cancer
CCAT1 Colon cancer associated transcript-1 2407 8q24.21 il Colon cancer, gastric [42,49]
cancer
CRNDE Colorectal neoplasia differentially 1070 16q12.2 1 Colorectal neoplasia [51]
expressed
DAPKI1 Death-associated protein kinase 1 5942 9q21.33 1 Pancreatic ductal [56]
adenocarcinoma
GACAT1 Gastric cancer associated transcript 1 84 591 2ql2.3 l Gastric cancer [46]
H19 The reciprocally imprinted partner of 2322 11pl5.5 Loss of Colon cancer, liver [19-22]
Igf2 imprinting, cancer, gastric cancer,
lor oesophagus cancer
HEIH Highly expressed in HCC 1781 5q35.3 il Liver cancer [44]
HOTAIR Hox transcript antisense RNA 2337 12q13.13 1 Colon cancer, liver [32-35]
cancer, gastrointestinal
stromal tumors
HULC Highly up-regulated in liver cancer 500 6p24.3 il Liver cancer, hepatic [12-13]
colorectal metastasis
IGF2-AS Insulin-like growth factor 2 antisense 2 881 11p15.5 1 Liver cancer [58]
KCNQIOT1 KCNQI opposite strand/antisense 91671 11pl5 Loss of Colorectal cancer [52]
transcript 1 imprinting
MALAT1 Metastasis-associated lung 8 708 11q13.1 1 Colon cancer, liver [6,8-9]
adenocarcinoma transcript-1 cancer, pancreas cancer
MEG3 Maternally expressed gene 3 1 506- 14q32.2 Loss of Colon cancer, liver [38,40]
9701 imprinting cancer,
MAP3K 14 Mitogen-activated protein kinase kinase ~ 906-1 260  17q21.31 T Pancreatic ductal [56]
kinase 14 adenocarcinoma
IncRNAMVIH  Long noncoding RNA associated with 2 146 1022 il Liver cancer [43]
microvascular invasion in HCC
NPTN-IT1 NPTN intronic transcript 1 2271 15q24.1 l Colorectal cancers, liver  [55]
cancer
OCC-1 Overexpressed in colon carcinoma-1 1383 12q23.3 1 Colorectal cancer [53]
PPP3CB Protein phosphatase 3, catalytic subunit, 3 165 10q22.2 T Pancreatic ductal [56]
beta isozyme adenocarcinoma
PVTI1 Plasmacytoma variant translocation 1 1716 8q24 1 Pancreatic cancer, [54]
UCA1 Urothelial cancer associated 1 2314 19p13.12 1 Colon cancer, liver [50]
(CUDR) cancer, gastric cancer,
oesophagus cancer
7SK(LARP7) 7SK small nuclear RNA 332 6pl12.2 | Gastric cancer [48]

“t_ERERL; | T

“1” represents up-expression; “|” represents down-regulation.
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