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(F1) , S 5REERGERSET,

2.1 RMFEFEIHERE

FEWL i AL 15 76 5L 20 DNA 5 91 A & 2 ol s
RIS BT, 3 PR 36 3K 8 AR ORI 4 ol A AR
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Figure 1. Paradigms for how IncRNAs function''?’ .

2.2 FHFFE

FECEE FHHLHT Y IncRNA v, K36 4338 18
Pl oK A LD BE . IncRNA 7] DL 5 4 4% 57
DR RO AS S 0L e, ] 3 DR e SRk ol LASH 3%
e PN R RV =h i i e i i v e Y P LSRR
Fik, 1N IncRNA DHFR [ i %% 3% 7# ¥ ( DHFR
upstream transcripts ) 5 T & 0 R & 5 i
(dihydrofolate reductase, DHFR) 3 K 5 8l 3 i &
FhFP B2 4 BLAG % 5K 7 1B 454 DHFR JA 3 7JF
ML AE/NER AR, IncRNA Evi2 /13 3

FIX S SR ok, T AR S 5% S I F DLX2 454
SR L AT 75 5 48 30 2 11 g B 2 TR ) 7 it
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HEAEE M RNA-E AR G, T4 NFATL %58 H
FRYTE A LA B AR, DT 30 i % s B (heat
shock ) P2 AL ) Alu JUFRERS 5 RNA REHE I 45 4,
i SRR E AR,
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2.3 HRERFmMI

IncRNA 154 5 J5 mRNA 8737000 T3 #2044
A LM, 5 —F, IncRNA i i3 5 1F X 8
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IncRNA H19 #5575 ik, H19 15 ki 5k B s 3
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WYL R T A 1 i 98 ok B0 055 % DD AR T A
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H19 HE PR AR v] B3 i P55 TGF2 A% B 32 1 41 ) firh 722
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S et R R UIAH G IneRNAs IL3R 1
g2,

R 1. BJE IncRNA
Table 1. Oncogenic IncRNAs

IncRNAs Genomic Expression  Function Cancer types Length/  References
location kb

HI19 11pl5.5 up Enhance carcinogenesis and metastasis of gastric  Breast, Stomach, Bladder, 2.3 [3135]
cancer. Ovary, Colon etc.

HOTAIR 12q13.13 up Increase cancer invasiveness and metastasis in a  Breast, Ovary, Lung, 2.2 [36-40]
manner dependent on PRC2. Liver.

MALATI 11q13. 1 up Bind to SFPQ and release PTBP2 from the SFPQ/  Lung, Prostate, Breast, 8.7 [4144]
PTBP2 complex. Colon.

PCGEM1  2q32 up Act as a coactivator for c-Myc and AR. Reprogram  Prostate. 1.6 [45]
the androgen network and the central metabolism.

PCAT-1 8q24.21 up Regulate BRCA2 and control homologous Prostate, Esophageal 1.9 [23,4647]
recombination. squamous cell.
Regulate ¢-Myc with miR-3667-3p.

PTENP1 9pl13.3 down Act as a ceRNA to titrate the miRNAs targeting Endometrium. 3.9 [48-49]
PTEN.

UCA1 19p13. 12 up Repress p27 (Kipl ). Esophageal squamous cell, 2.3 [24.5051]

Bladder, Breast, Tongue.

LncRNA-  5¢35.3 up Interact with EZH2. Liver. 1.6 [52]

HEIH

ANRIL 9¢21.3 up Repress pl5 (INK4b) locus and silence miR-99a/  Stomach, Esophageal 3.8 (53]
miR449a. squamous cell.

CCAT2 8q24.21 up Regulate MYC and WNT. Stomach, Esophageal 1.7 [54-56]

squamous cell, Breast, Colon.
PVT-1 8q24 up Downregulate caspase3 and smad4 expression. Colon. 3.0 (571
line-p21 6p21.2 up linc-p21 induced by p33 mediates global gene  Colon. 3.1 [58-59]

repression in the p33 response.

4 1IncRNA 5 KR #.9%

IncRNAs 7E KR S 5 h 19 AF FH B5: 0] T 2009 4%
B% Guttman FFUESE, MfTTH LPS /N BRUE- Rl 58
IR, K I 20 2% IncRNA Rk 5% B I
FEPRLES A RNA 7 45 R-ABTESE T IncRNAs ik
S 5N BRI %) i SRR Y | B A4t A R I 4 i
s DA T

THRIL THRIL 2 A {37 F 4 % BRI3 45 & & H
(Bri3 bp) FEH R %, 55 Bri3 bp3” KA 4>
FF5 . EANRNEZHE LPS 2B Pam3CSK4 AYH#
T, THP1 W40 A th THRIL 283k 7K V- @ 3 A%,
Li 2% P IncRNA THRIL 5 hnRNP L A1 5AE R
RNA-FEHE AW, ¥ 454 5] TNF-o #1118 ,CXCLIO
CCL1 1 CSF1 myja sh+ &, & bn 5% sk (B 4 40 4t
() TNFo 38 /il 21— 2 v B2 B, D) 47 52 45 98 %5 THRIL
G ™),
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% 2. #I¥E IncRNA

Table 2. IncRNAs that act as tumor suppressors

IncRNAs Genomic Expression  Function Cancer types Length/  References
location kb
H19 11pl5.5 down Imprinted at the 1gf2 locus; control igf2 expression in  Prostate, Renal. 2.3 [60,29]
cis;
IncRNA H19/miR-675 axis represses prostate cancer
metastasis by targeting TGFBI.
ncCCND1 11q13 up Induce TLS allosteric change and silencing cyclin DI~ DNA damage. 0.2 tet]
gene expression.
Loc285194  3ql3.31 down Act as a p53-regulated tumor suppressor. Repress  Bone. 2.1 [62-63]
miR211.
Loc554202  9p21.3 down Produce miR31. Breast. 2.2 [64]
MEG3 14432 down Mediate the effect of p53, and inhibit angiogenesis. Ovary, Bladder, Stomach. 1.5-9.7 [6568]
line-p21 6p21.2 down Mediate p53-dependent transcriptional repression. Liver. 3.1 (69
Inhibit JunB and CTNNBI.
PTCSC3 14q13.3 down Act as a ceRNA of miR574 - 5p. Thyroid. 1.1 [70]
RERT- 19q up RERT-IncRNA upregulated EGLN2 to affect Liver. 2.8 (7]
IncRNA tumorigenesis.
IncRNA- 10q22 up Inhibite phosphoglycerate kinase 1 (PGK1). Liver. 2.1 [72]
MVIH
GAS5 1q25. 1 down Bind with and titrate away GR. Breast, Cervix. 0.6 [73-15]
ncRuPAR  5q13.3 down Downregulate protease-activated receptor-1. Colon, Stomach. 0.4 (76-77]

NEATI: IncRNA NEAT1 ( Nuclear Enriched
Abundant Transcript 1) X FR A9 58 75 5 19 3F g 5
RNA VINC ( Virus Inducible NonCoding RNA ),
NEAT1 RJ 4 22 Fffp RE e P 5 3 308, (18 A28 %0
FEGRFEIERE (HIV-1) (AU BOR R . H AN R A5 JE
RAwE M FPLERTZ I RE (HSV) , NEATI fE5HEH
NONO AHEAEH], {2 #E T 4% N 55 BERYIE i, i B
NEAT1 RE 45 & 5Y #% [ T SFPQ ( splicing factor
proline/ glutamine-rich ) , ¥ SFPQ M IL8 A9 2l T IX.
e BB BEh MR T SFPQ X5 S (4 il 4 1, M i
JFRPURTERE I T8 1k, MIAE HIV-1 BG4
Jf,IncRNA NEATI1 i i f& #£ HIV-1 mRNA M\ 4 fifd
232 i AL, S0 HIV-1 5

lincRNA-Cox2 ; lincRNA-Cox2 & (Kl fi F Cox2
(Pigs2) FE[A R U7 50 kb &b, 144 S 4R 200 i 52 1) 20
BRI 22 B LPS i35 | lincRNA-Cox2 #1753k
TEFH ) BMDM ( bone marrow-derived macrophages)
AfErF , lineRNA-Cox2 ] T 787 AN JEIN YR IK , 28
IM7E Pam3CSK4 H# /5, lincRNA-Cox2 ¥5% T 713
NEE R Ik, oA & R e SE Y, BN Cel5
L6, AR HARHLE TS S8 16 2, {3 lineRNA-
Cox2 [ 410 il # F K #t T H 5 hoRNP-A/B Al
hnRNP-A2/B1 f) 45 &, X 28 hnRNPs J& £ I fig

RNA 4568 A ZGERRG, BAT7E mRNA Hi {45
TR FA MR b R E AR

Lethe : Rapicavoli %5 & 3., 75 /N RV G 18 25 4 4
JHL(MEF) Hh PRl 2% o B i A 1 R 175 S BT
TNF-a, Rps15a-ps4 I B4 2 35t K 88 m , ixx 4~
I Y A5 Lethe , 12 % 4 g DX+ € £ P 1o 5 &
IncRNA Lethe #J74E , 1fii IncRNA Lethe fE{F N NF-
kB 15 A 15545, 38 55 NF-kB RelA 37 5:AH
HAER 0] RelA DNA 25 -G R 5 R (9 800, 2 1
M TNF-o 510 S RE RO

Inc-DC :Inc-DC H7E3Z Bi A W R s |, |
AR 2 M S Ak 09 4% S B 52 R 240 B ( conventional
dendritic cells,cDCs) FREFHFRIE, Pin W FFINN
AL BT Y Ine-DC BE 4245 & 5% 55k A+ STAT3 , fii
#E STAT3 TYR705 o7 5 (W IR AL FIA K%, R T
STAT3 5l SHP1 258 )5, STAT3 Ay LB 1L,
FREIG AR STAT3 S 2 HF 1 A 5 0K 41 it 73 b 2
DR 23 | RTS8 AR sl S I ™

PACER : Krawezyk M % % 3, 76 AN FLAR b 52 40
L1 B 200 L/ 5 4 L 2 380 4 R 224 LIPS K
J&i , CTCF (the chromatin boundary/insulator factor) ¥J
FFT Cox2 XIRAYYL (0 TR 4548, T30 Cox2 He st ih
{7 85 U 9 IncRNA PACER %53 £, IncRNA
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PACER F1 p50 — p50 ( NF-xB A4 61 20 ) #H AR
L8 T Cox2 JH BT X p50 - pS0 HI45 4, 3
T Cox2 JR 81T IX pSO - p65 ( NF-kB Y15 1L IE L)
254, Cox2 JHBIFIX pSO - p65 M4 A4t p300
Y LB B RS L RNA RAE T 1T ks
EAYIASE fEdE Cox2 MIFRIA, FETT B 5 RAE R
AN

NRAV: A IncRNA NRAV ( Negative Regulator
of Anti-Viral response , X # & DYNLLI-AS1) i F- 4%
AR 12q24. 31, FEARYL F R 358 I8 75 10 4Bt b
IncRNA NRAV G i3] 5% ] — 6 SC 5 14 22 ) 5k 1A
(1SGs) Y20 % 1 &4 ( H3K4me3 Fl H3K27me3 ) M
41 1) 33 S 5 R 14 4 s e S, L4 T S AR B0 B
NEEE FT MxA A1 IFITM3 i 240 d e 4 i )5 , 16
TR TP A E, J845 IncRNA NRAV E B T FE, i
BRXT ISG % S il /e, NI i 2 Fh 1SC i
BEAE AP R RIA 15 Fil a4 NRAV 1
RIERIBOREEAE T, AR BR T HEAE FH A 3t e
BRI I3k 1 FH TG 22 P L B AR
WHE RNA 5 8, A5G 5 9 75 AT iz 00 75, LA
Tz DNA W57 , W spafiftg s ™ |

5 REMEE

IncRNA 3 3 HRF 0k 19 56 )7 sl St Ik 25 4 5
DNA RNA 885 [ 543 A0 B AR, 76 40 M A= A i
S IEEE g h R A EEAEM, BRSNS F
RNA JFE D HEARC I R A FE R AR L, B e X
IncRNA BB 58 0 A AL T8 25 B Be . ENCODE (1)
BRI 354 R 1k, iz H TR 9640 24 A
2% IncRNA FE A7 g, AT R —H £ 5%
IncRNA #E47 TIRA R DI RERFFE ) | BT FHE A 45
A TR KA Bk, HETE A
[9EF IncRNA 7R & A2 F R SR g h 1 T g 5
PEHEEHLH, A & IncRNA B ZE IR vk 1l — £
BEAN , AW I 0 7 53 2 24 F 5% 85008 22 B, IncRNA
FEIR PR 0 5 0 S 0T /R 2 BRE | A PATRE AR
S B /0N G R % O U A AR 22 R e A DG AR T,
IncRNA U] 2 55 - P8 #2233 BE B0 1 ANTE RE L 1HT X
IncRNA & 24 E FIBL] , FAT i AR AR B W] LU {2 38
FHRELEE , R T G324 S 00 IncRNA 19 25 49 5
ifig,

MHTFEFEAT IneRNA B8 78, AT
TG HEAR, LR W cDNA SCRER | o 3
i5 DA siRNA A SR SE R DLERSE, i) 2 A T
VP2 AR G R R B R R,
Microarray it i~ 73 AT 5 A FUHT — 4 5 38 & )7 55 5
A, HJEEFXT IneRNA A ) 58 #0005 17, 36 Bk = A
MAEYFE RS T, BT IncRNA F 258 i H
Pesh R K ¥ WA BT B R T 1k i LA
IncRNA S5 R AR A 747 20 T

AN R AR 5 IneRNA ] 4 g b g b 25,
BRI BRI TS . 55 R0 IncRNA 5 41 i
PR A5 530 I O TS o e e A% B 1 45 4 VT AR
5, TS i e 1) 2 A 5 % et B, A — e R
R R AR R R, BRTE KRBT — LR
% 2 e i 983 95 P2 1Y IncRNA , 11 InecRNA HOTAIR 7E
FLBR S T S B K 2, v LAAE Ry R 12 I B —
ANFEAEARS . TR IneRNA MALAT-1 2 i i s
B bn sy, o HAe s i R LA TR A
G s S g 2E 20t S i o 3k, 1A
MALAT-1 7 e b 2 9 vl REELAT ) 3T 4R
i A FIHE AW RS> F i 5, IncRNA 2 5 8% %
fi T LAY Y IncRNA J& 75 7] LLAR S B8 ki
Y AEA AT — 245

PLAER IneRNA EL 48 0 [ B A5 ) 5 R 43
IR FE A, RATTAE B DS 0T 12 FF S IR A,
VKU Z R I 53 23 120 0 07 K T, AATTHS 25 % B
KL Z ) IncRNA S5 i & A5 A R 2E 4 1 3
Wi, TR HAE SO A R R E AR, A
Z RN T IncRNA (D)8 K HArF IR HLE], 4
A BT B A S8 1) &R ALH] . IncRNA 1 BE1E
R — BB I 4> TR e BRI, R 12
W G ST SR AL S,
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