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Role of Long Non-coding Ribonucleic Acid in Gastrointestinal Cancer

Chan Hyuk Park and Sang Kil Lee

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

With the improvement of high-throughput genomic technology such as microarray and next-generation sequencing over the
last ten to twenty year, we have come to know that the portion of the genome responsible for protein coding constitutes
just approximately 1.5%. The remaining 98.5% of the genome not responsible for protein coding have been regarded as ‘junk
DNA'. More recently, however, ‘Encyclopedia of DNA elements project’ revealed that most of the junk DNA were transcribed
to RNA regardless of being translated into proteins. In addition, many reports support that a lot of these non-coding RNAs
play a role in gene regulation. In fact, there are various functioning short non-coding RNAs including rRNA, tRNA, small interfering
RNA, and micro RNA. Mechanisms of these RNAs are relatively well-known. Until recently, however, little is known about long
non-coding RNAs which consist of 200 nucleotides or more. In this article, we will review the representative long non-coding
RNAs which have been reported to be related to gastrointestinal cancers and to play a certain role in its pathogenesis. (Korean

J Gastroenterol 2013;62:317-326)
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Table 1. Long Non-coding RNAs Associated with Human Gastrointestinal Cancer

Expression
Source LncRNA (.)f IncRNA Assoc.|ate clinical factor with Biological or molecular functions References
in cancer high level of IncRNA
tissue®
Esophageal cancer H19 Increased Loss of imprinting 57
Esophageal cancer HOTAIR Increased  Depth of invasion (1), lymph node Downregulation of HOTAIR: cell prolifera- 58
(squamous cell metastasis (T), distant metastasis tion (i), colony formation (i), migra-
carcinoma) (1), TNM stage (1), poor differen- tion ()
tiation (1), poor prognosis (1)
Esophageal cancer HNF1A-AS1 Increased Downregulation of HNF1A-AS1: cell pro- 59
(adenocarcinoma) liferation (), anchorage-independent
growth (), S-phase entry (1), migra-
tion ({), invasion ()
Esophageal cancer AFAP1-AS1 Increased Downregulation of AFAP1-AS1: cell pro- 60
(adenocarcinoma) liferation (| ), colony-forming ability (| ),
migration (), invasion ()
Stomach cancer H19 Increased Upregulation of H19: cell proliferation (1) 61
Downregulation of H19: cell apoptosis )
Stomach cancer HOTAIR Increased  Lymph node metastasis (1), TNM Downregulation of HOTAIR: cell invasive- 62,63
stage (1), poor prognosis (1) ness (), reversion of epithelial-mesen-
chymal transition (1)
Stomach cancer CCAT1 Increased  Depth of invasion (1), lymph node Upregulation of CCAT1: cell proliferation 64
metastasis (1), distant metastasis (1) & migration (1)
(1), CCAT1 expression: correlation
with ¢c-Myc
Stomach cancer MEG3 Decreased Depth of invasion ({), TNM stage Downregulation of MEG3: cell prolifera- 65
(1), tumor size (|), poor prog- tion (1)
nosis ()
Stomach cancer AC096655.1- Decreased Depth of invasion (l), lymph node 66
002 metastasis (), distant metastasis
(1), TNM stage (!)
Colorectal cancer HOTAIR Increased  Poor differentiation (1), depth of Upregulation of HOTAIR: invasion (1) 67
invasion (1), liver metastasis (1), Downregulation of HOTAIR: invasion ()
poor prognosis (1)
Colorectal cancer MALAT-1 Upregulation of MALAT-1: cell proliferation 68
(1), invasion (1)
Colorectal cancer CCAT1 Increased 69,70
Colorectal cancer CCAT2 Increased® Upregulation of CCAT2: migration (1), 71
metastasis (1)
Downregulation of CCAT2: invasion (1 )
Upregulation of Myc, miR-17-5p, and
miR-20a by CCAT2
Colorectal cancer uc.73 Decreased Poor prognosis ) 72
Colorectal cancer uc.388 Decreased Proximal colon cancer (1) 72
Colorectal cancer LincRNA-p21 Decreased Depth of invasion (1), TNM stage 73
(1), vascular invasion (1)
Colorectal cancer PCAT-1 Increased  Distant metastasis (1), poor prog- 74
nosis (1)
Colorectal cancer LOC285194 Decreased Tumor size (), distant metastasis 75
(1), TNM stage (!), poor prog-
nosis (1)
Hepatocellular HULC Increased Incidence of hepatitis B virus in- Downregulation of HULC: altered the ex- 76,77
carcinoma fection (T) pression of several hepatocellular carci-
noma associated genes
Hepatocellular HOTAIR Increased  Lymph node metastasis (1), poor  Downregulation of HOTAIR: cell proliferation 78
carcinoma prognosis (1) (1), MMP9 (l), VEGF ()
Hepatocellular LncRNA-HEIH Increased  Cirrhosis (| ), poor prognosis ) Key role in GO/G1 arrest 79
carcinoma Associated with EZH2
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Table 1. Continued
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Expression
Source LncRNA (.)f INcRNA - Associate clinical factor with high Biological or molecular functions References
in cancer level of IncRNA
tissue®
Hepatocellular MALAT-1 Increased Tumor number (1), poor prognosis Downregulation of MALAT-1: cell viability 80
carcinoma (M (1), motility (! ), invasion (),
apoptosis (1)

Hepatocellular MVIH Increased Microvascular invasion (T), TNM Upregulation of MVIH: tumor number 81
carcinoma stage (1), poor prognosis (1) (1), intrahepatic metastasis (1)
Hepatocellular TUC338 Downregulation of TUC338: cell growth 82
carcinoma ()
Pancreatic cancer HOTAIR Increased Downregulation of HOTAIR: cell prolifera- 83

tion (1), invasion (), apoptosis (1)

LncRNA, long non-coding RNA; TNM, tumor-node-metastasis; HOTAIR, HOX transcript antisense RNA; HNF1A-AS1, hepatic nuclear factor 1
alpha-antisense RNA 1; AFAP1-AS1, actin filament associated protein l-antisense RNA 1; CCAT1, colon cancer-associated transcript; MEG3,

maternally expressed gene 3; MALAT-1, metastasis associated

lung adenocarcinoma transcript 1; CCAT2, colon cancer associated

transcript-2; lincRNA-p21, long intergenic non-coding RNA-p21; PCAT-1, prostate cancer-associated non-coding RNA transcripts 1; HULC,
highly up-regulated in liver cancer; MMP-9, matrix metalloproteinase-9; VEGF, vascular endothelial growth factor protein; IncRNA-HEIH, long
non-coding RNA high expression in hepatocellular carcinoma; EZH2, enhancer of Zeste homolog 2; MVIH, long non-coding RNA associated
with microvascular invasion in hepatocellular carcinoma; TUC338, transcript including uc.338.

“Expressions of long non-coding RNA in cancer tissue were compared with those in adjacent normal tissue. °CCAT2 was increased in

microsatellite stable tumors.
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o] 1ol AzElel QLo 53] p3 BT} Qs
M4 AitaFoll k3E wf H19 levelo] F7FIAIRE,
p53 EAHO7} §l& H-Soll= H19 levelo] S7Fo}A] kS
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7% ol A2 u|Fo] B uf, HI9S Aehdh= A2 &4t
AZ-Z7] A E(hypoxia-promoted cancer cel)E A&
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3) Metastasis associated lung adenocarcinoma tran-
script 1 (MALAT-1)

MALAT-12 #Ujo] 9+ long intergenic non-coding
RNAR 57} o] 2 Hlo] slov] §304 Wl QA 14}
A|(primary transcript)?] B Toistc} * MALAT-1S of
ARE AEEE) S5 Mol 23], LS £ )
g 7 o4 F e ALET Aol AP 2371
SR, ARl U QTS B, MALAT-1S 7F

AlFHE 1 caspase-3, -8, Bax, Bcl-2, BelxL 53 £ T}
RS EE R EE R EE S R
o] 5 QALY ofelA S4o] ofAlge] AT oA
FolAE MALAT-1S ZHEAZE 1 HE L5450 Bofs)

L=
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2 o2 B rlo

-

chaperonin containing T complex protein 1 subunit 4
(CCT4), hyaluronan-mediated motility receptor (HMMR),
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