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Long noncoding RNAs in liver diseases: recent progress

LIN Pei-yi , WENG Ming-zhe, TANG Zhao-hui”
Department of General Surgery, Xinhua Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200092, China

[Abstract] Long noncoding RNAs (IncRNAs) are RNA transcripts longer than 200 nt with no protein coding capacity.
LncRNAs regulate gene expression at the epigenetic, transcriptional and post-transcriptional levels, and they are deeply involved
in biological and pathological changes. Recent evidences have shown changed expression of IncRNAs in viral hepatitis and

hepatocellular carcinoma, and that they play important roles in the development, progression and prognosis of hepatic cancer.

This review focuses on the mechanism of IncRNAs in hepatocellular carcinoma and other liver diseases.
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LS R 7 R A L B s R R R T R
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i a3 BB L IR E R A WY, R 3 R R
S
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WS T o RN e A H19 BRI RS 1Y In-
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RS A DXV P A A A R R £ A A A K
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I K PRC2 F1 H3K27 X%, %W HOTAIR
[i] e (o 1A K AR 5 PRC2 1Y 8 5E {37 A1 P 170 2R AR
P
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MEG3) J2& 4 — > ¥ % B AT Bb 988 00 1 o) BE #9 In-
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FERFGE

Yo 74 A 2 il IR 985 75 AR 1 (metastasis-associated
lung adenocarcinoma transcript 1, MALAT1) % A
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G R B, 5 R 45 RN A AL 2H ZUAH B g 2
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HULC Al ReME A ML, & B T80 ) 3 F XY
cAMP N e 45 & H (cAMP response element
binding protein, CREB) 4% & i &5 2 PKA & 12 1
HULC B BAEZEAEN, HULC 68 F WAL
miR-372 76 W i — % 51l miRNA #9763, miR-372
4410 i) S 0T JEL I 35 DR B B R R T A M M 2R A
PRKACB B9 (% BH i 38 2>, T PRKACB /9 8 3% ™
YL CREB S AE L 5% . CREB B #4035 J5 . 18
W HULC Ja 8 F X 08 F7 9 €0 5 25 # JF i, (8
HULC #% 5380, 3Rk 0 miR-372 fE > CREB
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o 31k
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P JIF 56 1 BT 988 2 23R8 55 4 20 1Y IncRNA 335 3%
AT T, KA T HERAL P RERRELN
IncRNA(InceRNA-HEITH), i & & [ 3t 3% 35 W) 4%
P& R il R &4l 1 47 QB 73 A K B IneRNA-HETH
F 2R 35 K AT DAAE S BB A A B[] A T A 7L 9F
H 5% M E KA B S A ., IneRNA-HETH
1 T RE B 92 42 7~ T 40 B A 30 0 4% op i AR A
RNA % U iE Al CHIP %5 52 56 #2078 & nl fig i i
5 EZH2 254 k135 PRC2 , 7 M4 il T I 0 3 (K] (1)
Feah N R IR E T B, X S5 R R Y] IncRNA-
HEIH A 7] G 78 178 & A5 i 8 bl 5 8 20 10 o 2
“WAVE. AR KR InecRNA MVIH (In-
cRNA associated with microvascular invasion in
HCO) 7E APl 2 rpad 323k, 3l ad 215 9 98 28 35 11
PRIGERMIE 9% $2 7R 8 R 3K 1Y IncRNA 5 1 2 10
JHE PN 6 B RN T IS 25 A 8 U0 A O, B W 5L 5 R OR
MVTIH BEG% 4 iF i 83 1 A8 Az 1k 300 o) o 2 H 9ol 1 9%
fitf 1 (phosphoglycerate kinase 1,PGK1) 43,
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TS b A UL R 2 — R 2 8O I R
G IR LRI R R 9% # (hepatitis B vi-
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rus, HBV) 23 i DX 38 5 IF 0 09 s 2 IX A — 2, 18
PE AU 2 IR A A | & e f B B K 2 — L JIF
2 55 TR Ak | T 988 BPR O 9 O i g =il
HBV MG 1 &R R ISR W], HBV jd it B
o B8 (B FE R A 0 A T A B 0 45 5 e 2 X A i )
WIAE 7 2 A R DIRE L Ine RNA 76 8 & i3 18 19
PR 2% L s AR,

X T 7 H B 3R A 1Y HBx 2 R AE
HAFH IncRNA LB WS , Huang L0301 2 v ok
LY RE A8 30 ] 9 % 7% 19 BT IncRNA-Dreh , 7 HBx
LN B IneRNA-Dreh 3235 8 3% F ¥, X
IncRNA-Dreh A B T BE 53 1T % 30 H RE 30 1 1T 40
JiO F) 34 58 AT 72 L IncRNA-Dreh BE45 4 v 8] 22 H
FEA i HC 3R 3k o Bl A 4R A5 R 25 B 1k
JH-9e8 A A 6 7% . Iim R BEBHE R, IneRNA 5 K35 1)
JHF g S8 2 O e AR R A A X R

JiF g ) A AR R — A Z2 R O A AR R G AL X
A3 A oA 5 O R SRR | B ) S5 R T R R A 2
405 T T B ) O S R A AR A AR b R
P B DR T LB R DR OO L (I R A Y R
Bl WO R T RN R R Y R A L R S B ) R
AL TEMEME SN G S L A0 M AR RR B B
s BT 20 i Chepatic stem cells, HSCs) FE 34 48 , 3F
— 234k Sy JH 40 RN R A0 T, DA T 8 3 R AR A
LU DI RERY H By, 78 I2 56 M IF 8 b, i 4L 20
M HSCs 458 . %% 46 )5 19 HSCs 7] LLJE ik 43 1 T
240 B S A B g RTR A MR T L AT T R

x1
Tab 1

IncRNA G862 5 4k +5 T 40 M i) 2 g 1% . Be A A i 2k
PR 900 9 5 A1 0 30 L PR U F SR A 5Y Ine RNAL 1 4%
HSCs BTG FE % A AL L BB % S HCC Y2 W il
o T 7 35 A A0 W, I S TSR IR T B A R 0 R ek
G LY

4 LncRNA 5EEMBFERFERHXER

TE AW JE B2 5 19 AF 58 o, A % BE IncRNA A
F B VE A, Oliva 285 76 X6 I A P 9 &% 12
PR RS 1 S s ) F 5 o i /) B Sl P A A R
Diethyl 1, 4-dihydro-2, 4, 6,-trimethyl-3, 5-pyridin-
edicarboxylate ( DDC) % 5 Mallory-Denk bodies
(MDBs) /IMATE B, 2L R 45 R B8 H19 AR
B LI MEG3 3235 T, fE MDBs /MAJE B
AL ZH 2k, i 4 AR AR 22 REE H FATIL0
(HLA-F adjacent transcript 10) 323 ¥, FATI10
3k B 2H 2L RT LIOWLZE 21 98 11 205 77 EL 2= R P i
1M ME 3% S-BR H W B R (S-adenosylmethionine,
SAMe) BEHE B IE IncRNA Fy 25 , 30 26 B 58 45 51k
JHF968 14 S A AL T AIF 5 B T RS 14 A 36 o S ARk TR
#7718 A 1 T E— B TSR

5 N 2

FATSE T IncRNA B BF 5T 1 AL T 400 28 B B,
S BUHOAE I 9 I S5 B S A L e R e v AT
fEZEALHY IncRNA Q15 1 Bz, e AT e AT JIE 52 0 vh
JIr 3 ¥ B 1 €0 R BT S B R S PE D RE R T,

5 BT B % 9% 48 X B9 IncRNAs

LncRNAs associated with liver diseases

Genome Assignment .
” g Releated disease

LncRNA

Biological function Reference

size of gene
H19 2.3 kb 11p15.5 HCC, hepatitis B Loss of imprinting [16-18,32]
HOTAIR 2 158 nt 12¢q13.13  HCC Histone modification complex skeleton molecules [19-21]
MEG3 1.6 kb 14q32. 2 HCC, ALD, NAFLD Aberrant methylation of gene promoter regions [22-23]
MALAT1 8 000 nt 11q13.1 HCC Regulation of serine/arginine splicing [24]
factors phosphorylation

HULC 500 nt 6p24. 3 HCC “MicroRNA” chemisorption [25-27]
HEIH HCC Cell cycle regulation [28]
MVIH HCC Anti-angiogenesis [29]
Dreh HCC, hepatitis B Regulation of gene expression [30]
AIR 500 bp 21q22.3 HCC, ALD, NAFLD Regulation of gene expression [32]

HCC: Hepatocellular carcinoma; ALD: Alcoholic liver disease; NAFLD: Nonalcoholic fatty liver disease
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